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Preface 
  

 

‘Near Oceania’ is that part of the southwest Pacific that comprises principally the large 
island of New Guinea, 2400 km long, the Bismarck Archipelago and the Solomon Islands. 
It is, in effect, the easternmost extension of Island South-East Asia, where large islands 
occur closely spaced, like stepping stones, before the vast open spaces of the Pacific begin. 
It contrasts with ‘Remote Oceania’, containing the far-flung island groups of the central 
Pacific, separated by several hundreds, in some cases even thousands of kilometres. The 
divide between Near and Remote Oceania is a major biogeographic boundary which was 
not crossed by humans until about three millennia ago (see note at end). 

This book brings together the latest research on the history of humans in Near Oceania 
between the first arrivals more than 40,000 years ago and the first movements into Remote 
Oceania. It contains 28 chapters by scholars representing all the major disciplines 
concerned with the deep history of Near Oceania.  

Origins of the book 

The book had its beginnings in the late 1990s when a few of the contributors shared 
their concerns about the balance and quality of research in Near Oceania in two of the 
historical disciplines – archaeology and historical linguistics. Discoveries over the past 50 
years had given this region a prominence in world prehistory far beyond its demographic, 
economic and political importance. But although much had been accomplished, research 
had been very uneven in coverage of regions and temporal periods and in quality and 
depth. 

By the late 1990s the broad outlines of the ancient history of Near Oceania had been 
established by work in archaeology and allied sciences. This had shown that that no later 
than 40,000 years ago hunter-gatherers had reached Sahul, the Australia-New Guinea 
continent, after a series of ocean journeys from Sundaland across Wallacea, had settled 
various parts of the north coast of New Guinea, and had made the sea crossing to New 
Britain and New Ireland. By 30,000 BP people had crossed to Greater Bougainville, 180 
km southeast of New Ireland, and had penetrated the rugged mountain valleys of the 
central highlands of New Guinea. By 20,000 BP Manus, some 200 km west of New 
Ireland, had been settled. These early populations evidently consisted of small bands of 
broad spectrum foragers, moving about an extensive territory. 

Between 20,000 and 10,000 BP changes in the way of life are evident in the 
archaeological record for some regions of Near Oceania, with tending or semi-
domestication of tree crops, long distance movement of obsidian and inter-island 
translocation of game animals. Ethnobotanists, plant geneticists and plant geographers had 
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for some time identified Near Oceania as the probable source of some important 
domesticated plants, including bananas of the Australimusa section and sugarcane. The 
more recent advent of biomolecular research has led to the addition of Eumusa bananas, 
Colocasia taro and the Greater Yam (Dioscorea alata), among others, to the list. It is likely 
that the first steps towards domestication of some of these plants were taking place in this 
period. 

Work by environmental scientists had revealed climatic and geomorphological events 
that shaped locations and patterns of settlement and adaptation in Near Oceania. At the end 
of the Pleistocene the land connections between Australia and New Guinea, and between 
Bougainville and islands of the central Solomons reduced and disappeared. By 10,000 
years ago the climatic amelioration that followed the Last Glacial Maximum had brought 
not only more equable conditions into the central ranges, but the economically rich 
vegetation of the mixed oak forest, opening up the region to year round human occupation. 
Work in the 1970s at the Kuk site in the Wahgi Valley had produced palaeoecological 
evidence interpreted to result from forest clearance for cultivation in the catchments of the 
swamp from around 10,000 years ago. Renewed investigations a generation later 
confirmed that interpretation and recovered direct evidence of the food plants that were 
being grown around the swamp and on its margins: Colocasia taro, Dioscorea yam and 
Eumusa banana. The pollen record indicates substantial forest clearances in a number of 
large highland basins after 7,000 years ago, probably reflecting increased human impact 
related to agricultural practices. A large, shallow ‘inland sea’ existed from about 7,500 to 
4,000 years ago in what is now the Sepik-Ramu basin, making parts of the north coast 
much closer to the central highlands than is the case now. And in south-west New Guinea, 
what are now the extensive swampy plains and grasslands of the Digul Platform and part 
of the Fly delta were inundated from about 6,000 years ago until about 3,000 years ago. 

Just over three millennia ago a sequence of events began that was to transform the 
linguistic and cultural map of the Pacific. A highly distinctive neolithic cultural complex, 
associated with pottery-making seafarers, appeared in the Bismarck Archipelago, from 
where it spread rapidly across the south-west Pacific as far as western Polynesia. The 
appearance of this culture, Lapita, is linked to the arrival in Near Oceania of speakers of 
Austronesian languages. The diaspora of Austronesian speakers across Island Southeast 
Asia and the Pacific Islands, beginning around 2,000 BC and powered by outrigger sailing 
canoes and a fishing-farming economy, was among the most remarkable of human 
migrations. Today the Austronesian family extends over some 240 degrees of longitude 
from Madagascar to Easter Island and over 70 degrees of latitude, from Taiwan and 
Hawaii to New Zealand. Almost 500 of the more than 1,000 languages in this family are to 
be found in the Pacific Islands. 

Historical linguistics had also provided rich evidence concerning the deep history of 
Near Oceania. This small region is the most linguistically diverse part of the planet. Here, 
in an area that has less than one percent of the world’s land mass, we find almost 20 
percent of the world’s languages – roughly 1,100 mutually unintelligible tongues which 
average only 2,000–3,000 speakers each. It was only towards the end of the 19th century 
that linguists realized that some of the indigenous languages of Near Oceania are not 
Austronesian and the term ‘Papuan’ came to be used as a generic term for any non-
Austronesian language. It was only in the second half of the 20th century that the full extent 
of the linguistic diversity of Near Oceania was appreciated. Far more significant than the 
number of languages, in terms of its deep historical implications, was the finding that the 
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Papuan languages of Near Oceania fall into more than 20 families and isolates that had not 
been shown to be related to each other. (I use ‘family’ for the largest well-defined 
genealogical grouping of languages, avoiding the term ‘phylum’, which some linguists 
prefer.) Furthermore, only two of these families have any relatives outside the region. This 
pattern of linguistic diversity is consistent with great time depth of settlement and in situ 
differentiation.  

The two Papuan families whose range extends beyond Near Oceania (and then only 
marginally) are Trans New Guinea and West Papuan. West Papuan is a small family which 
is represented both on the Bird’s Head Peninsula of New Guinea and on the large island of 
Halmahera. Trans New Guinea by contrast is the world’s third most numerous language 
family, with over 400 members, and it dominates the interior of New Guinea except for the 
northwest and the Sepik-Ramu basin. A number of Trans New Guinea languages are also 
spoken in Timor, Alor and Pantar. Although Austronesian languages came to dominate in 
the Bismarck Archipelago and the Solomon Islands they had much less impact in New 
Guinea, where they are (with a few exceptions) confined to scattered coastal pockets and 
offshore islands.  

Throughout the 20th century the balance of historical work on the languages of Near 
Oceania had shown a marked bias in favour of Austronesian. Far more effort had gone into 
reconstructing the historical development of a single subgroup of Austronesian, Oceanic, 
than into all the different Papuan families put together. The very existence of the term 
‘Papuan’, as the collective name for a residual category – all indigenous languages of 
Melanesia and the Indo-Malaysian Archipelago that are not Austronesian – bears 
testimony to the Austronesian bias. For most of the small Papuan language families little or 
no systematic comparative work had been done. The identification in the 1970s of one very 
large family, Trans New Guinea (Wurm 1975), was a considerable achievement. However, 
its identification was highly controversial, being based on a few diagnostic lexical and 
structural features, and little work had been done on reconstructing the proto-language and 
its subsequent development. 

In the archaeology of Near Oceania there were conspicuous imbalances in regional and 
temporal coverage. It is probably fair to say that more manpower had been devoted to 
investigating the archaeology of the last 3500 years in Near Oceania than to the entire 
preceding 40,000 years. True, this temporal imbalance had been partially corrected by the 
ambitious Lapita Homeland Project, beginning in 1985. The Lapita Homeland Project had 
led to major discoveries about the Pleistocene and early Holocene settlement of the 
Bismarck Archipelago and Greater Bougainville. However, these discoveries, along with 
the Project’s investigations of Lapita sites, were largely confined to the Bismarck 
Archipelago. By comparison archaeological work in almost all regions of New Guinea had 
been extremely skimpy.  

Cultural or social anthropologists, with some notable exceptions, had had little to say 
about the deep prehistory of Near Oceania. For much of the 20th century work in their 
discipline was focused on the present, and, partly in reaction to earlier evolutionary and 
diffusionist explanatory frameworks, there was a tendency to avoid historical speculation 
and reconstruction. 

There were other grounds for concern. There was a relative dearth of young researchers 
wanting to work on the historical linguistics and archaeology of Near Oceania, a situation 
no doubt partly reflecting the scarcity of well-funded new or ongoing research projects 
directed by senior scholars. It was also noticeable that lines of communication between 



xiv      Preface 

different historical disciplines were weak. As a consequence, specialists in one field often 
uncritically cited references to ideas in other fields that were 20 years out of date or highly 
speculative. For example, the great burst of pioneering survey and comparative work 
which ANU linguists undertook in the 1960s and 70s yielded many hypotheses about 
family relationships, spelled out in various books (e.g. Wurm ed. 1975) and, most 
accessibly in the Atlas of Languages of the Pacific (Wurm & Hattori, 1981–1983). 
However, the comparative work underpinning these hypotheses had been largely 
superficial and most of the larger language groupings proposed there were rejected or 
seriously questioned by other linguists. Nevertheless the groupings in the Atlas tended to 
be taken as givens by scholars from other disciplines.  

The Papuan Pasts conference  

We felt that a step towards remedying some of these problems would be to hold an 
interdisciplinary symposium, one that emphasized the non-Austronesian speaking regions 
of Near Oceania and the pre-Lapita period, and required the various disciplines to compare 
notes and to look for common ground. In fact, a large and impressive conference held in 
Leiden in late 1997 had shown the way, bringing together specialists from different fields 
and yielding the book Perspectives on the Bird’s Head (Miedema et al. 1998). However, 
the Leiden conference was restricted in its geographical scope, focusing on research in and 
around the Bird’s Head of New Guinea, and seemed to be short on shared objectives and 
interdisciplinary dialogue.  

Accordingly, a small committee based in the Division of Society and Environment in 
the Research School of Pacific and Asian Studies at the Australian National University was 
formed to plan a conference. The Division gave a grant of $A25,000 to fund it. Papers 
were invited from scholars in archaeology, ethnology, linguistics, palynology, 
geomorphology, population genetics, biological anthropology and palaeozoology. 
Budgetary constraints limited the number of contributors from distant places that could be 
funded and this in turn meant that there were some gaps in coverage of regions and topics.  

Some questions to be addressed 

Invited participants were asked to bear in mind a set of issues and questions that the 
conference was designed to address. Some observations about the geographic distribution 
of language families in Near Oceania provided a jumping off point. Can connections be 
found between events in the archaeological, environmental and biological records and the 
distribution of particular language families? 

The Austronesian languages were not much of an issue. It is clear that they are Johnny-
come-latelies to the region. Making sense of the extraordinary diversity of Papuan families 
is a much greater challenge. Recent work had revised some parts of the classification 
proposed in the 1970s (and enshrined in the Atlas of Languages of the Pacific) but at least 
three important claims had been confirmed: 

(1)  that upwards of 400 of the Papuan languages of New Guinea, along with some in the 
Timor area, fall into a single large family, Trans New Guinea (TNG). The great 
internal diversity of TNG suggests that the proto-language probably broke up 
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somewhere between 10,000 and 5000 years ago. Thus, it is pretty clear that during 
the last 10,000 years a major linguistic expansion took place in New Guinea. 

(2)  that in north-west and central-north New Guinea there is an extraordinary density of 
unrelated language families (where ‘unrelated means ‘not known to be related’), in 
fact a density unequalled elsewhere in the world. It is reasonable to conclude that 
before the expansion of the TNG family there was even more genetic diversity of 
languages in New Guinea than there is today, and that the north New Guinea region 
is by way of being a relic area.  

(3)  The Bismarck Archipelago and the Solomons – northern Island Melanesia – also 
looks like a relic area. Only 20 or so Papuan languages survive. They fall into several 
unrelated or deeply diverse groups and none have known relatives in New Guinea. 
They are presumably continuations of languages spoken in that region long before 
the arrival of Austronesian speakers in the 2nd millennium BC or later.  

 From these observations various questions arise about the prehistory of New 
Guinea and nearby regions, including the following: 

 1. Are there biological markers distinguishing populations speaking TNG languages 
from other (Papuan and Austronesian) linguistic stocks? Is there any way of telling 
whether TNG languages were typically spread by migrating TNG-speaking 
populations, largely of one ancestral biological stock, who either moved into empty 
lands or replaced and absorbed any communities standing in their way, or if TNG 
languages were often adopted by resident pre-TNG populations who maintained a 
measure of biological and cultural continuity?  

 2. Parallel questions can be asked about the Austronesian colonisation of Island 
Melanesia.  

 3. Is the diversity of linguistic stocks in the Sepik-Ramu region paralleled by a diversity 
of biological markers in the contemporary populations?  

 4.  What economic or social factors might have powered the initial TNG expansion? Do 
the records of archaeology and palynology show signs of events that might 
correspond to the TNG expansion? Was the development of agriculture a key 
advantage? There is an obvious temptation to connect the evidence for early plant 
cultivation in the Wahgi Valley and other parts of the central highlands with the 
presence of TNG languages.  

 5. Why did the TNG expansion not extend to certain regions of the New Guinea 
mainland, especially north New Guinea? Why did it not extend to the Bismarck 
Archipelago?  

 6. Where was the primary dispersal centre of TNG? How rapid was the spread and what 
directions did it follow?  

 7. If a considerable part of the Sepik and Ramu flood plain was an ‘inland sea’ between 
7,000 and 4,000 years ago, where did the non-TNG language stocks that now occupy 
this area come from?  

 8. Speakers of Austronesian and Papuan languages have been in contact only for some 
3,000-years in Near Oceania. The nature and effects of such contacts vary 
enormously from place to place. Can any generalisations be made?  
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 9. What can lexical reconstructions tell us about early TNG culture and society? What 
about comparative ethnography?  

 10. In some societies of New Guinea where sago is the staple, agriculture is only of 
marginal importance. Can study of such hunter/horticulturalists provide models for 
understanding the economies, social organisation and demography of New Guinea 
populations before the spread of agriculture?  

The symposium, entitled Papuan Pasts: Investigations into the prehistory of the 
Papuan-speaking peoples, was held at the Research School of Pacific and Asian Studies, 
Australian National University, Canberra, on Nov. 27–30, 2000. Some 29 papers, many of 
them with multiple authors, were presented. All sessions were open to the public and more 
than 100 people attended. 

By general consent the conference was rated a great success. Not only did it bring 
together a large gathering of ‘old Melanesian hands’ for the first time in many years to 
deliver or hear many state of the art reports but there was a good sprinkling of young 
scholars, an encouraging sign that there would be a new generation to carry the torch. The 
interdisciplinary dialogue went well. Contributors were for the most part conscientious 
about addressing the themes of the conference and specialists tempered their presentations 
to suit an interdisciplinary audience. Participants in the conference left saying they were 
looking forward to a sequel. But the hardest work was yet to come. 

Preparation of the book 

After the conference contributors were invited to revise their papers and submit them 
for a book. One additional paper, by Penelope Main, on New Guinea population genetics, 
was invited. Papers were divided into four broad disciplinary groups. The first editor was 
to take care of the linguistics papers and he invited Jack Golson to edit those in 
archaeology and ethnology, Robin Hide those in the environmental and social sciences and 
Robert Attenborough those in human biology. 

All but five of the contributors were able to revise and submit their papers. Each paper 
was subject to rigorous review by the section editor and by one (and in some cases two) 
external referees. Papers were then returned to the authors for revisions or (in a few cases) 
were rejected and withdrawn. In some cases papers were subject to further review and 
revision. To the editors’ regret five papers were withdrawn mainly because other 
commitments prevented the authors from completing their papers or from revising them 
along the lines required. Thus we are missing Ken Aplin’s paper on ‘Faunal sequences, 
environmental change and faunal exploitation in prehistoric New Guinea: chasing shadows 
of the Trans New Guinea phylum?’, Chris Ballard’s paper on ’The idea of the garden: 
social contexts for agricultural diffusion in the New Guinea Highlands’, John Burton’s 
paper on ‘Conquest and colonisation: the expansion of Kapau into the Upper Watut from 
1880’, Chris Gosden’s paper on ‘Possible links between the archaeological evidence and 
linguistic prehistory in the Bismarck Archipelago’ and Kuldeep Bhatia’s paper on ‘HLA: 
the non-Austronesian distribution’. 

In the end 24 papers were accepted for publication and four overview chapters were 
added by the editors introducing each of the disciplinary groupings, giving a total of seven 
chapters by historical linguists (Part I), eight on archaeology and ethnology (Part II), six on 
the environment (Part III) and seven on human biology (Part IV). 
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Editing any book by many different authors presents a considerable challenge. Editing 
an 800 page book by 40 authors representing diverse disciplines proved a particularly 
formidable task. By early 2004 the editors had in hand revised versions of almost all 
chapters and it was possible to begin copyediting and typesetting. The tasks of copy-
editing and typesetting such a heterogeneous and technically complex set of papers and 
corresponding with authors over last minute changes to text, figures and tables, occupied 
Margaret Forster, working part-time, for some 18 months. 

We would like to think the effort was worthwhile. The editors offer their assessments of 
the main findings of the book in the overview chapters introducing Parts I–IV.  
 

Andrew Pawley 
Canberra 
November 2005 

Note 

The terms ‘Near Oceania’ and ‘Remote Oceania’ are widely used by Pacific 
archaeologists but have scarcely taken hold in other historical disciplines, with the partial 
exception of Pacific historical linguistics. They were first used in Pawley and Green 
(1973). I coined the terms to label concepts that Roger Green had developed in some detail 
in his inaugural lecture at Auckland a few months earlier (Green 1991:491). Roger’s point 
was that the divide between Near and Remote Oceania has been an extremely important 
barrier in the dispersal of plants, animals and humans, and that the traditional categories 
‘Melanesia’, ‘Polynesia’ and ‘Micronesia’ are not relevant to this biogeographic boundary. 
Roger recalls that I responded: ‘Great idea but the concepts won’t catch on unless they 
have handy names.’ And indeed even then it took some 18 years and another article by 
Roger Green for them to become commonplace in Pacific archaeology. 
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LINGUISTICS 



 



  
Andrew Pawley, Robert Attenborough, Jack Golson and Robin Hide, eds, 2005, Papuan pasts:  cultural, linguistic and 
biological histories of Papuan-speaking peoples, 1–14. 

1 Introduction to the chapters on 
historical linguistics  

  

 ANDREW PAWLEY 

Early research on the Papuan languages 

Near Oceania (New Guinea, the Bismarck Archipelago and the Solomon Islands) is 
home to an extraordinary diversity of peoples, cultures and languages, unmatched by any 
other region of comparable size in the world.1 The most easily measured facet of cultural 
diversity is language. Like biological species, languages can be counted and classified into 
families, subfamilies, etc. – scholars may disagree on the boundaries of certain languages 
and on the best phylogenetic classification but in principle precise analyses are possible. 
Near Oceania contains around 1100 languages, or about 20 per cent of the world’s total.  

However, the mere number of languages is a superficial measure of diversity. It does 
not tell one how deep the genealogical (genetic) divisions are. According to the latest 
classification (Ross, this volume) the non-Austronesian languages of the New Guinea area 
fall into no fewer than 23 families that are not demonstrably related, plus nine or ten 
isolates (single languages with no known relatives). By contrast, the languages of Europe 
at AD 1400 fell into just three unrelated families (Indo-European, Uralic and Semitic) and 
one isolate, Basque. Indeed, New Guinea alone, with 19 families, is by this measure six 
times more diverse than pre-Columbian Europe. 

Until the last decades of the 19th century the languages of Near Oceania were almost 
completely unknown to linguists. The imposition of European colonial administrations 
during that period initiated a period of linguistic research, largely restricted to coastal 
languages of New Guinea and other large islands in the region, and to languages of some 
of the smaller islands (Laycock 1975; Voorhoeve 1975). In the 1890s the English linguist 
Sidney Ray demonstrated that some New Guinea languages do not belong to the 
Austronesian family (Ray 1893). As western exploration of the interior of the large islands 
proceeded over the next 60 years, it became apparent that there were hundreds of such 
languages and that they were genealogically extremely diverse. ‘Papuan’ was widely 
adopted as a collective name for those languages that (a) are indigenous to Near Oceania 

  
1  I am grateful to Robert Attenborough, Jack Golson and Robin Hide whose constructive comments on 

drafts of this chapter have led to many improvements. 
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and the Timor and Moluccan regions, and (b) do not belong to the vast Austronesian 
family, which dominates Island Southeast Asia and the archipelagos of the south-west and 
central Pacific but is only patchily represented in New Guinea itself. It was a handy term 
for a residual category. There was no implication that the various Papuan languages 
constitute a single family. 

Until the end of Word War II the work of describing these languages fell largely to 
missionary scholars who were seldom able to pursue comparative studies. A few years 
after the war a phase of more intensive and systematic descriptive and comparative 
research began. The Summer Institute of Linguistics (SIL) established branches in Papua 
New Guinea in 1956, and in Irian Jaya (now known as Papua) in 1970, and since then SIL 
linguists have undertaken descriptive work on some 200 Papuan languages. Beginning in 
1958 linguists from The Australian National University (ANU) undertook extensive 
surveys and some in-depth studies of Papuan languages with the aim of unravelling their 
histories. Around the same time the Dutch linguists Anceaux, Cowan and Voorhoeve 
began comparative research in Irian Jaya. 

This new phase of research yielded a series of preliminary classifications which 
identified some 60 or more distinct Papuan families. Then, between the late 1960s and 
1975, a number of bold proposals were advanced, mainly by the ANU researchers, for 
uniting many of these diverse small groups into a few large families. These findings were 
presented in a number of publications (for example Greenberg 1971; McElhanon & 
Voorhoeve 1970; Voegelin & Voegelin 1977; Wurm 1975, 1982; Wurm & Hattori 1981–
83). However, the more ambitious proposals (to be discussed below) were not accepted by 
the critics.  

Because debate over the classification of the Papuan languages reflects quite sharp 
divisions among historical linguists on issues of method, theory and nomenclature, it may 
be useful at this point to make a few general remarks about such matters. More detailed 
discussion of criticisms of the case for particular Papuan groupings can be found in several 
chapters in this volume, especially those by Pawley and Ross. 

A note on the comparative method of historical linguistics 

The chief method of historical linguistics carries the bland name of ‘the comparative 
method’. It is a set of procedures for identifying linguistic residues shared by related 
languages and for drawing historical inferences from these residues (Durie & Ross 1996).  

Actually, ‘the comparative method’ is better described as part of a theory of how 
particular resemblances and differences among languages come about. Central to the 
theory is the family tree metaphor or model – the idea that certain languages trace descent 
from a common ancestor and that within a family some languages are more closely related 
than others. The family tree metaphor is as old and as central in historical linguistics as it 
is in evolutionary biology. It works fairly well because languages are typically fairly stable 
codes which are learnt by successive generations of native speakers, with gradual change 
over generations. We can speak of genealogical continuity in a language so long as the line 
of native speaker transmission is unbroken, no matter how many generations pass or how 
much change accumulates. So long as innovations continue to spread consistently 
throughout the speech community, that community will retain a single language. 
Linguistic splitting occurs when a population speaking the same language becomes 
sharply separated (by geographic or social barriers) and the isolated daughter communities 
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undergo independent changes and (if they remain separated) eventually cease to be 
mutually understandable. A family tree diagram schematically represents a sequence of 
periods of unified development and separate development. 

There are certain peculiar facts of language structure and language change that make it 
possible to identify shared residues and to distinguish these from resemblances that are 
due to chance or borrowing. A key feature of language structure is that the minimal 
meaningful units in spoken languages (‘morphemes’) are composed of smaller elements of 
sound (‘phonemes’) that themselves carry no meaning but serve to distinguish different 
morphemes. Each language has a dozen to several dozen phonemes, enough to build 
thousands of different morpheme forms. A second key feature is that in 99 percent of cases 
the relationship between the form of a morpheme (the sounds that it consists of) and its 
meaning is wholly or largely arbitrary. (The clear exceptions are onomatopoeic words.) 
There is nothing about dogs that predisposes English speakers to call this kind of animal 
dog. It is just as happily, and just as arbitrarily called Hund in German, chien in French, 
kelb in Russian and kurii in Maori. Different languages have no more than a tiny 
percentage of morphemes that closely resemble one another by chance alone. Thus, when 
two different languages have many morphemes that show systematic resemblances this 
means either that the shared elements are the residue of a common heritage or that there 
has been borrowing between the languages.  

Certain characteristics of language change make it possible to distinguish common 
heritage from borrowings and chance resemblances, given sufficient data. These 
characteristics have to do with sound change (changes in how the phonemes of a language 
are pronounced). First, there is the fact that over time there are changes in how words are 
pronounced. Second, all pronunciation changes begin as free or stylistic variants but some 
become accepted as the new norm; when the latter happens we have a completed sound 
change. Third, while a few completed sound changes are restricted to one or two words 
most are pretty regular. Thus, if we find that in a certain language an older sound x has 
changed to y in three words under definable phonetic conditions we will probably find that 
this change has occurred in all or nearly all words that meet those conditions. Over a 
century of work on a number of language families has shown that related languages 
typically exhibit a high degree of regularity in sound correspondences, many of which 
involve phonetic changes such as b to p, s to h, s to t, t to ts before i, ai to e and au to o, or 
the replacement of a vowel plus a nasal consonant by a nasalised vowel, to mention just a 
few. Sound changes may also consist of the merger (loss of contrast between) two sounds, 
as when s and h fall together as h, the complete loss of a segment, e.g. the ‘dropping’ of h 
or glottal stop or the loss of unstressed vowels, or the insertion of a sound in a context 
where there was none before. Once completed, regular sound changes are irreversible. 
Importantly, sound changes are highly constrained by neurophysiological factors. Only 
certain kinds of ‘single-step’ changes are possible. Among these some are known to be 
common and others to be rare. This knowledge enables the linguist to evaluate competing 
hypotheses about the directions and sequence of sound changes in a set of related 
languages. 

Having assembled a body of putative cognates (potentially related morphemes shared 
by two or more languages) the linguist looks for recurrent sound correspondences between 
the languages. If such correspondences are found the next step is to work out a sound 
system for the common ancestor, from which the cognate forms of the daughter languages 
can be derived by the most natural sequence of changes. If the phonology of the proto-
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language can be reconstructed in detail this allows a body of morphemes (minimal 
meaningful elements) to be reconstructed with their form fully specified. This in turn may 
allow the reconstruction of morphological paradigms (tightly integrated sets of 
grammatical elements, such as the inflectional forms of a verb or noun, or pronouns). The 
existence of demonstrably cognate morphological paradigms in turn provides a powerful 
confirmation of genetic relationship. 

The regular correspondences between sounds and the mutations these sounds undergo 
(including loss) over time are broadly comparable to the kinds of markers used by 
population geneticists to construct family trees for human populations. Linguists refer to 
determining the sequence of linguistic splits in a family as ‘subgrouping’. The 
comparative method requires subgrouping to be done solely with reference to shared 
innovations, not to gross measures of similarity. If a subset of languages shares changes in 
its sound system, lexicon or morphology apart from other languages this is evidence that 
they fall in a subgroup. How strong the evidence is depends on how unusual the 
innovations are and how many of them there are.  

Like most models in science, family tree representations oversimplify real events. Some 
innovations spread unevenly across a language community, creating dialects. And 
linguistic splitting typically begins as the gradual divergence of neighbouring dialects 
rather than as the result of migration and loss of contact bringing about a cleancut split. 
Historical linguistics has other methods for dealing with these ‘messy’ aspects of 
diversification. The branch of historical linguistics that studies the ways that linguistic 
elements spread across dialects is known as dialect geography. Once a language split has 
occurred it is not necessarily the case that the two languages will develop completely 
independently. Bilingualism can lead to one speech community taking on words and 
sometimes structural features from another language. The study of ‘contact-induced’ 
change is a sub-field of historical linguistics concerned with what kinds of lexical and 
structural elements can spread across language boundaries when there is bilingualism. 
However, even extensive diffusion does not, by itself, usually wipe out all traces of 
genetic relationship. The most problematic cases are pidgin languages, where a lingua 
franca is created suddenly under very special social conditions from a mix of several 
languages and where that lingua franca is in some respects a brand-new language. 

Some short cut methods of genealogical classification 

To apply the comparative method thoroughly takes a long time and needs reliable 
descriptive data. Linguists lacking the necessary data and time sometimes resort to other 
methods to assign languages to families and to arrive at subgroupings, methods that are 
much faster but less reliable. This is what happened in Papuan historical linguistics 
between about 1950 and 1980. There were few systematic attempts to apply the 
comparative method. The methods used to arrive at classifications were chiefly those of 
(a) typology: looking for structural similarities which might be diagnostic of a shared 
history (for example, a distinction between 3rd singular masculine and feminine pronouns, 
verbal suffixes marking each of a series of verbs as having the same subject or different 
subjects, or agreement suffixes on the verb that neutralisie the distinction between 2nd and 
3rd person plural) and (b) lexicostatistics: counting possible cognates in 100 or 200 word 
samples of the lexicon. Chance may yield from zero to about four percent of resemblant 
form-meaning pairs (possible cognates). Agreements above that level indicate a shared 
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history. Lexicostatistics also seeks to subgroup languages by interpreting a matrix of 
percentages of resemblant forms, assigning a pair of languages to the same subgroup if 
they show higher agreements than with a third.  

Classifications of Papuan languages proposed in the 1960s and 70s 

Using a mix of typological and lexicostatistical arguments the contributors to Wurm 
(1975) reduced the number to 11 ‘phyla’, along with nine isolates. Following the 
nomenclature often used in lexicostatistical classifications they called the highest-order 
genetic group a ‘phylum’, while using ‘sub-phylum’, ‘stock’ and ‘family’ to rank 
subgroups according to percentages of shared cognates. This contrasts with the general 
practice in historical linguistics. Generally, ‘family’ is used to refer to any established 
genealogical group, e.g. ‘Indo-European family’, ‘Germanic family’, ‘Celtic family’, and 
when linguists want to distinguish between the subgroups of different levels they speak 
‘first-order’ or ‘primary’ subgroups, ‘second-order’ subgroups, and so on.  

The classification in Wurm (1975), and followed in derivative works such as Wurm and 
Hattori (1981–83) included three particularly controversial claims. One is that almost 500 
Papuan languages can be assigned to a single ‘phylum’ (that is, a maximal ‘family’), Trans 
New Guinea. If true this would make Trans New Guinea the third largest family in the 
world in number of members (after Niger-Congo and Austronesian, each of which have 
more than 1000 members). Second, Wurm (1975) posited an East Papuan phylum 
consisting of all 25 or so Papuan languages of Island Melanesia plus Yela Dne (Yeletnye) 
of the Louisiade Archipelago, off the south-eastern tip of New Guinea. Third, Laycock and 
Z’graggen (1975) proposed a Sepik-Ramu phylum, to which they assigned almost 100 
languages spoken in and around the Sepik-Ramu basin. 

The classifications proposed by the ANU researchers in the 1960s and 70s suffered 
from at least three serious methodological weaknesses. First, sustained bilingualism often 
leads to neighbouring languages becoming more alike in general structure and in lexicon. 
Thus structural and lexical resemblances may be due to areal diffusion. Second (and this is 
a problem for subgrouping by lexicostatistics), languages change their basic vocabulary at 
varying rates. The third weakness has to do with judgment about when levels of proof are 
adequate to assign languages to a family (or to a subgroup). In linguistic classification 
there are lumpers and splitters. Splitters demand higher levels of proof, lumpers lower 
levels. Wurm and some of his colleagues can be described as lumpers.  

All the main reviewers of Wurm (1975) regarded the Trans New Guinea hypothesis as 
unproven though not without promise. The Sepik-Ramu hypothesis fell into the same 
basket. The proposed East Papuan hypothesis was generally viewed as the least plausible 
of the three.  

The most ambitious lumper in the Papuan field has been the American linguist, Joseph 
Greenberg. In a paper drafted a decade earlier but not published until 1971 Greenberg 
suggested that all the Papuan languages belong to a vast ‘Indo-Pacific’ group, to which he 
also assigned the languages of the Andaman Islands and Tasmania. Those of mainland 
Australia were excluded. Greenberg’s Indo-Pacific proposal rested mainly on a flimsy 
chain of resemblances in lexical forms (84 sets) and grammatical forms (10 sets). The case 
is flimsy because the resemblant forms are few and distributed very unevenly across 
language groups and because of the lack of means to distinguish shared retentions from 
chance resemblances and borrowings – one can find a chain of chance resemblances 
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linking any set of sizeable language families. Greenberg’s Indo-Pacific proposal has found 
no supporters among Papuanists. In the same paper Greenberg divided the Papuan 
languages of New Guinea into seven major subgroups, some of which had merit. However, 
evidence for these smaller groups was not given except as part of the mass of etymologies 
adduced in support of Indo-Pacific as a whole.  

More recent work  

For a couple of decades after 1975 little new work was done on Papuan historical 
linguistics. An exception was Foley’s influential general survey of Papuan linguistics 
(Foley 1986), which contains a summary of his pioneering application of the comparative 
method to two Papuan groups: Lower Sepik and Eastern Highlands. That book and a later 
short survey (Foley 1992) contained the sobering message that we need to recognise some 
40 to 60 separate Papuan families that have not been convincingly shown to be related by 
the comparative method – in other words, back to the pre-1970 situation. 

A little ironically in the circumstances, there is a section in Foley (1986) where he 
follows in the footsteps of the contributors to Wurm (1975), assembling fragmentary 
lexical, morphological and typological evidence to suggest a possible deeper genetic 
relationships between the Eastern Highlands group and two languages of the highlands of 
Irian Jaya, Dani and Ekagi – that is, to support a version of the TNG hypothesis. And there 
is another section where he refers to even more fragmentary lexical and morphological 
evidence that might be taken to indicate a very distant relationship between the Eastern 
Highland languages and Australian languages. I am not aware that anyone has tried to 
explore the latter hypothesis further.  

Recently the field has begun to emerge from the doldrums. In the 1990s a handful of 
scholars at the Australian National University and the University of Sydney began a 
collaborative project which contained historical components, focusing on the Trans New 
Guinea hypothesis and on languages of the central north coast of New Guinea and its 
hinterland. The historical work has been based on the comparative method. More recently, 
scholars based in Holland have done comparative work on Papuan languages of west New 
Guinea and of the Solomon Islands, largely concerned with trying to trace signals of very 
ancient genealogical or areal connections (Dunn et al. 2002). 

The six chapters by linguists in this volume report findings from some of this recent 
research. Five of the chapters – those by Ross, Pawley, Foley, Voorhoeve and Reesink – 
are primarily concerned with genealogical relationships among the Papuan languages of 
the New Guinea area. All the chapters but particularly those by Donohue and Crowther, 
and Reesink, deal with linguistic diffusion in a particular regions. General issues of 
method and theory in modelling language change are debated in several chapters, 
especially those by Donohue and Crowther, Pawley, and Ross.  

Two other chapters in this volume have a good deal to say about linguistic matters in 
particular regions of New Guinea. In Chapter 20, the human geographer, Bryant Allen, 
assesses different explanations for the pattern of language distribution between the Sepik 
River and the foothhills of the Torricelli Ranges. In Chapter 21 the anthropologist, Terry 
Hays, looks at the patterning of vernacular names for staple root crops in the western half 
of New Guinea. These chapters, together with Robin Hide’s overview (Chapter 16), appear 
in Part 3. 
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A new grouping of the Papuan languages 

The chapter by Malcolm Ross has the widest scope. It represents the first ever attempt 
to classify the Papuan languages based on a single set of criteria, the personal pronouns. 
Ross summarises findings from a larger, unpublished study of pronoun paradigms in 605 
of the 750 or so Papuan languages (Ross 2000). The fact that (partial or complete) pronoun 
paradigms for the proto-languages of various groups of related languages can be 
reconstructed makes such paradigms a valuable diagnostic for family membership. 

Ross’s findings differ radically from the best-known previous classification, first 
proposed by various contributors to Wurm et al. (1975) but perhaps more widely known 
through the two volume Language Atlas of the Pacific Area (Wurm & Hattori 1981–83) 
and successive editions of Ethnologue. Wurm et al. and the editors of the Language Atlas 
were arch ‘lumpers’. By adopting some highly speculative hypotheses they grouped all 
Papuan languages of New Guinea and Island Melanesia into just 11 families and about 
nine isolates. By contrast, Ross identifies 23 families which appear not to be related to 
each other, plus nine or ten isolates. (Ross’s classification also differs markedly from the 
extremely conservative classification of Foley (1986, 1992), which distinguishes upwards 
of 40 distinct Papuan families. 

Whereas Wurm and Hattori assign all 20 or so surviving non-Austronesian languages of 
Island Melanesia to a single ‘East Papuan phylum’ pronoun-based classification indicates 
five, possibly six different families and three isolates in this region. Another of the 
putative families deconstructed by Ross is the ‘Sepik-Ramu phylum’, which he divides 
into three or four families and one isolate (see also discussion below of Foley’s chapter). 
The most important ground common to the classifications of Ross and Wurm and Hattori 
is that both posit a very large family, Trans New Guinea (TNG), which occupies the 
central cordillera of New Guinea and some lower-lying areas to the north and south. The 
version of TNG recognised by Ross excludes a number of languages, mainly in the north 
of Irian Jaya (Papua) and in the Western and Gulf Provinces of Papua New Guinea, that 
are included by Wurm and Hattori (see also Pawley’s chapter on the TNG family in this 
volume).  

Ross recognises that the presence of substantial agreement in the pronouns is a 
sufficient but not a necessary basis for positing genetic relationship. He briefly assesses 
other lines of evidence where available. There are, for example, some languages whose 
pronouns do not clearly identify them as TNG but which can be assigned to TNG using 
other standard criteria.  

Two regions of New Guinea show exceptional genetic diversity. The area of northern 
New Guinea stretching from the Bird's Head to the Sepik-Ramu basin harbours no fewer 
than 15 apparently unrelated families – a degree of genetic diversity unmatched anywhere 
else in the world. A second diverse region is the southern lowlands between the Digul 
River and the Gulf of Papua, which contains four families in addition to TNG. Ross thinks 
it is probable that most of the Papuan families have a remote common origin in the New 
Guinea area but have been diverging from each other for so long that their relationships 
are no longer readily detectable. In this light, the surprising feature of the revised linguistic 
geography is not the diversity of the non-TNG areas, but the relative homogeneity of the 
region dominated by the large TNG family. An obvious inference is that the TNG 
expansion has extinguished pre-existing families in some regions. The two large southern 
and northern areas simply represent surviving chunks of an earlier phylic diversity. 
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The chapter concludes with a lengthy discussion of methodology. It argues that claims that 
whole pronoun paradigms have been borrowed are unfounded.  

The Trans New Guinea family  

Andrew Pawley examines the turbulent history of the Trans New Guinea hypothesis. 
Four markedly different variants of the hypothesis have been proposed. The first and 
smallest TNG grouping (TNG I), put forward in 1970, comprised about 130 languages 
(McElhanon & Voorhoeve 1970). The second and third variants (TNG II and III), both 
proposed in Wurm (1975), contain some 256 and 491 languages, respectively. The chief 
arguments given in support of TNG II and III were typological resemblances and a small 
number of impressionistic lexical resemblances (‘possible cognates’). Resemblances in 
structural type are weak diagnostics of common origin because of the possibility of 
diffusion or parallel development (structural convergence). Linguists place much greater 
weight on structural likenesses when these are realised by cognate elements (particular 
form-meaning pairings that are demonstrably related, such a set of cognate pronoun 
forms). Reviewers of Wurm (1975) generally regarded all versions of the TNG hypothesis 
as unproven, though not without promise. 

Research done within the last decade using more reliable methods supports a fourth 
variant of the TNG hypothesis (TNG IV), one that includes most but not all of the 
languages in TNG III. The strongest evidence for TNG IV consists of (i) almost 200 
putative cognate sets denoting very basic or near universal concepts and represented in 
two or more major subgroups, which allow the recognition of regular sound 
correspondences and reconstruction of a large part of the Proto TNG sound system and its 
development in a sample of daughter languages, (ii) systematic form-meaning 
correspondences in the independent personal pronouns, permitting reconstruction of 
virtually a complete paradigm, (iii) widespread resemblances in fragments of certain other 
grammatical paradigms.  

Work on the internal classification of TNG languages is discussed more briefly. Much 
of the low order subgrouping within TNG is fairly uncontroversial. Many small subgroups, 
comparable in internal diversity to say, the Germanic or Romance groups of Indo-
European, can be clearly defined. Groups of this order, generally showing many close 
agreements in morphology and upwards of 30 percent cognation in basic vocabulary, have 
probably derived from a common proto-language within the last 2000–2500 years. A few 
small middle-order subgroups can be identified, showing a number of close paradigmatic 
resemblances and 15 to 30 percent cognation. But it has proved difficult to establish 
subgroups that are more remotely related. Of the various large high order subgroups 
proposed by Wurm et al. (at what they call ‘sub-phylum level’) only two stand up to 
scrutiny – the Madang group with about 100 languages and Finisterre-Huon with about 70. 

Pawley thinks that the breakup of proto TNG is likely to have occurred at least eight 
millennia ago. The diversity in basic vocabulary and in morphology in TNG is much 
greater than that in Indo-European or Austronesian, two families generally thought to be 
about 5000 to 6000 years old. The most likely primary dispersal centre is in the highlands 
of Papua New Guinea between the Strickland River and the Huon Peninsula, where the 
greatest concentration of high and middle order subgroups is found today. The highlands 
of Irian Jaya contains fewer groups, though the major groups there appear to be only very 
distantly related to each other, a situation consistent with early settlement. Possession of 
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taro- and banana-based agriculture, and Neolithic technology, may have made it possible 
for TNG speakers to establish permanent settlements in the heavily forested highland 
valleys. However, as yet there is little in the way of lexical reconstructions to support this 
association. 

The Sepik and the Lower Sepik-Ramu families  

William Foley critically examines claims for a Sepik-Ramu phylum, long regarded as 
the largest Papuan family after TNG. This putative family, containing almost 100 
languages, occupies much of the Sepik-Ramu basin. Foley argues that the Sepik-Ramu 
languages actually fall into several different genetic stocks that are not further relatable on 
current evidence. He deals mainly with two of these families, which he calls Lower Sepik-
Ramu and Sepik, respectively, and he identifies one other small family, Yuat.  

Foley first marshals evidence from morphology (the formation of words from roots and 
affixes) and lexicon for the groups that he regards as valid. A Lower Sepik group is well 
supported. This consists of six languages including Yimas, Angorum and Murik, and these 
six fall into three subgroups. A Lower Ramu group of 12 languages is more diverse. It 
consists of three subgroups (Watam-Awar-Gamabay, Mikarew, and Tangu) that are rather 
distantly related. The Lower Sepik and Lower Ramu groups have a very remote 
relationship – there are only four possible lexical cognates – but their common origin is 
clearly indicated by some very particular agreements in the allomorphy of plural nouns 
and by a few resemblances in the personal pronouns. A small Yuat family is recognised on 
the basis of transparent resemblances between three poorly described languages of the 
Yuat River region. A very diverse Sepik family, containing some 50 languages, stretches 
from the western boundary of Lower Sepik Ramu all the way to the Irian Jaya border.  

Laycock and Z’graggen (1975) presented arguments for uniting all these groups in a 
large Sepik-Ramu family. The evidence consisted mainly of certain widespread structural 
features, such as an epenthetic high central vowel phoneme, a series of palatal stops, 
morphology by suffixation, and a gender system of two or more contrasts. Such features 
are common crosslinguistically and easily diffused and are poor diagnostics of genetic 
relationship. Trans New Guinea languages on the border of the Sepik-Ramu basin often 
exhibit these features through diffusion. Laycock and Z’graggen (1975:732) offered two 
unsupported lexical reconstructions, *nyan ‘child’ and *ndV/mbV ‘man’, neither of which 
has much extension outside of a restricted area of the Middle Sepik. Although they 
adduced some potentially cognate pronominal forms, such as reflexes of a putative *wun 
1st person singular or ñi/ni 2nd person singular, this evidence is marred by the fact that 
these forms have no constant reference across the languages: reflexes of *wun for instance 
being 1st singular in the Ndu languages, 2nd singular in the Ramu languages discussed 
below and 3rd singular in some Yuat languages like Miyak. Foley concludes that these 
resemblances are very likely due to chance. 

Some very striking formal similarities exist between the nominal class agreement 
prefixes for numerals in Yimas (Lower Sepik) and Abau (Sepik). However, a more careful 
examination of these data does not support a claim for a genetic link between these two 
languages. The lesson from all this, Foley tells us, is that we should not jump to 
conclusions about genetic relationship merely on the basis of structural and superficial 
formal similarities between languages. The overall system must first be investigated and 
found to show convincing form-function correlations.  
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The Amat-Kamoro, Awyu-Dumut and Ok families 

Bert Voorhoeve examines the interrelationships of three subgroups of the Trans New 
Guinea family, Asmat-Kamoro, Awyu-Dumut and Ok, which occupy contiguous parts of 
southwest and central New Guinea: The close-knit Asmat-Kamoro group contains seven 
languages. It extends over the swampy southwest coastal strip and some upriver sections 
of Irian Jaya from 135 degrees E, at the neck of the Birds Head, to 139 degrees E (the 
Casuarina Coast, north of Kolopom Is.). The Awyu-Dumut group of seven languages is 
internally more diverse. It occupies a large area of lowlands between the Asmat group to 
the west, the Marind group to the south and south-east and the Ok group to the east and 
north-east. The Ok group of nine languages straddles the Irian Jaya-Papua New Guinea 
border. Six of the languages are scattered over the Star, Victor Emmanuel and Thurnwald 
Ranges and three are found in the lowlands immediately east of the Awyu-Dumut group.  

Voorhoeve finds unconvincing his own earlier (1968) lexicostatistical arguments for 
treating Asmat-Kamoro, Awyu-Dumut and Ok as a subgroup apart from the neighouring 
TNG languages. This time he tries a bottom-up application of the comparative method. 
First he uses cognate sets to reconstruct the sound systems of Proto Asmat-Kamoro and 
Proto Awyu-Dumut. Two other languages, Sawuy and Korowai, are added and found to 
have their closest relationships with Awyu-Dumut. Then he adopts Healey’s (1964) 
reconstructions of Proto Mountain Ok and Proto Lowland Ok. Sixty-five putative cognate 
sets common to Awyu-Dumut and Ok yield a set of regular sound correspondences. 
Asmat-Kamoro shares only 25 possible cognates with Awyu-Dumut and these yield no 
regular correspondences beyond the nasals. Ok and Awyu-Dumut also share certain 
morphological resemblances apart from Asmat-Kamoro and Voorhoeve concludes that the 
first two form a subgroup apart from the latter. But, paradoxically, Asmat-Kamoro shares 
67 possible cognates with Ok. A partial explanation of this discrepancy is that the database 
for Awyu-Dumut is much smaller than for the other two groups. Voorhoeve concludes that 
many of the lexical resemblances between Asmat-Kamoro and Ok and Asmat are due to 
ancient contact, contact that can only have occurred in the mountains, possibly around the 
headwaters of the Sirac River, before speakers of Asmat-Kamoro moved down to the 
southern plains.  

Voorhoeve’s last conclusion is consistent with what is known of geographic changes 
affecting the southern coastline of New Guinea (Chappell, this volume). The western half 
of the Fly-Digul platform was inundated around 6,000 years ago and slowly remerged with 
sedimentary deposits from the southwards-flowing rivers. The western half of the Fly-
Digul Platform roughly corresponds to the area now inhabited by the Asmat-Kamoro 
speaking peoples. The homogeneity of the Asmat-Kamoro group is clear evidence that 
their expansion was comparatively recent. 

The Papuan languages of the Bird’s Head, Cenderawasih Bay, 
Halmahera and the Timor regions 

Ger Reesink discusses the westernmost Papuan languages, those found in four separate 
regions: (1) Timor-Alor-Pantar, (2) North Halmahera, (3) the Bird’s Head of New Guinea 
and (4) Cenderawasih Bay. Reesink uses the term ‘West Papua’ to refer to both the area 
comprising (1)-(4) and all the Papuan languages of the area. Apart from Austronesian, the 
languages of the West Papua area fall into five small families which show no clear genetic 
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relationships, plus four isolates. These families are Timor-Alor-Pantar, North Halmahera, 
West Bird’s Head (consisting of Moi and Tebit) and two small East Bird’s Head groups 
(Meyah-Sougp and Hatam-Mansim). There are three isolates in the centre of the Bird’s 
Head (Maybrat, Abun, Mpur) and one in Cenderawasih Bay (Yawa). Some arguments 
have been made for higher-level relationships but these are fairly tenuous. 

The main burden of the chapter is to show that there has been a great deal of diffusion 
between the languages of West Papua, which has made many of the language structurally 
more alike than they once were and at the same time has made it harder to trace remote 
common origins. Austronesian features that have spread across the Papuan languages are a 
1st person exclusive/inclusive contrast in pronouns and (less widely) SVO word order and 
possessed-possessor order. Papuan features that have spread to some Austronesian 
languages include the ‘reverse genitive’ (possessor-possessed order), experiential verbs 
with impersonal subjects, and clause-final or post-predicate negation. Certain other 
features are shared by a subset of the Papuan families.  

Reesink sees the linguistic diversity of West Papua as consistent with archaeological 
evidence of a very long period of human occupation. He finds a few tantalising 
resemblances suggesting ancient connections between certain families of West Papua and 
certain families of the north coast of New Guinea and Island Melanesia. For example, 
many West Papuan languages have an initial apical stop and initial apical nasal in the 1st 
and 2nd singular pronouns, features also found in a few other north coast languages and in 
Kol of New Britain and Kuot of New Ireland. He wisely cautions that pronouns, cross-
linguistically, tend to use nasals and labial/dental contrasts, so too much should not read 
into this. On the other hand, a masculine-feminine distinction in pronouns is characteristic 
of several West Papuan families and is also found a number of Papuan languages of Island 
Melanesia. Reesink also see traces of a separate link between some West Papuan families 
and Trans New Guinea. For example, ablaut (change in the vowel(s) of an otherwise 
constant root form) to signal singular-plural contrast in pronouns or verbs occurs in several 
West Papuan families and this is reminiscent of pronominal ablaut in TNG. Forms 
resembling the very stable Trans New Guinea lexical item *niman ‘louse’ are found in 
several West Papuan languages. 

Linguistic convergence in North Central New Guinea 

Mark Donohue and Melissa Crowther present a study of recent linguistic 
convergence in an area they call ‘North Central New Guinea’ (NCNG). NCNG extends 
from just east of the Lakes Plains region in Irian Jaya inland as far as the central ranges 
and eastwards along the coast and hinterland as far as the Sepik culture area, beginning in 
the Torricelli Ranges. NCNG is surrounded by culture areas – regions of high-intensity 
and far ranging contact - but is itself quite the opposite. It contains many small language 
communities who traditionally had little to do with one another – there are no wide-spread 
mythologies, no large-scale patterns of trade, and a lack of contact with Austronesian 
populations of the coast. No other part of the planet has so many unrelated language 
families in such a small area. This small segment of New Guinea contains languages 
belonging to the Macro-Skou, Torricelli, Sepik, Kwomtari and Karkar-Yuri and 
Austronesian families plus some putative members of Trans New Guinea.  

Drawing on their own fieldwork, Donohue and Crowther find evidence from oral 
history and language distributions of a complex sequence of population movements and 
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language displacements in NCNG, beginning some 200–250 years ago. Around that time 
people living south of the Bewani Range near the Irian Jaya-Papua New Guinea border 
began to move west and east and then north across the Bewani Range into the coastal strip. 
These people spoke languages of the Border stock, generally considered to be TNG. Their 
movements set in train a series of events that radically changed the distribution of 
languages in NCNG and in particular brought a number of Papuan languages to the north 
coast.  

The authors focus on linguistic interaction at the north-eastern edge of NCNG, around 
the Sissano Lagoon. This is an area which has become a convergence zone in the last 100 
years, since population upheavals brought members of four different ‘Papuan’ families 
into contact with each other and with an Austronesian language. They identify several 
phonological changes that have spread across the zone to varying degrees: loss of *s, t/d 
becomes r, l becomes r, reduction of tonal distinctions and loss of phonemic nasality in 
vowels. There has been considerable lexical diffusion. Donohue and Crowther conclude 
that language contact can lead to extensive structural change as well as extensive lexical 
borrowing in a very short time. This finding leads them to question whether models of 
contact-induced change based on other language areas are valid for the NCNG area.  

Summing up: How far have we come? 

It is fair to say that research on the history of the Papuan languages is still at an early 
stage but is showing signs of maturing. The essays in this section seek to remedy the more 
serious methodological shortcomings of the pioneering phase of Papuan historical 
linguistics. However, they represent just a couple of steps forward on what will be a long 
journey.  

The classification of Papuan languages proposed in the present volume differs 
significantly from that developed in Wurm (1975), on which the well-known Wurm and 
Hattori (1981–83) atlas was based. In the new classification the number of unrelated 
families and isolates in Near Oceania is increased rather than reduced. This fragmentation 
reflects demands for a higher standard of proof for proposed groupings made by Foley 
(1986) and other reviewers of Wurm (1975). On the other hand, the number of distinct 
genetic stocks is less than half the number accepted by Foley (1986, 1992). 

While we certainly have not heard the last word on this matter it is becoming ever more 
difficult to avoid one major historical conclusion: Near Oceania contains at least three and 
probably more ‘relic areas’ whose deep linguistic diversity probably goes back to the late 
Pleistocene and early Holocene. That is to say, some of the distinct Papuan language 
families found in these areas arose by in situ diversification that began more than 10,000 
years ago. The three main relic areas are (i) northern New Guinea, from the Bird’s Head to 
the Sepik-Ramu basin, where some 15 language families are present. (ii) central south 
New Guinea, where there are perhaps four language families, (iii) Island Melanesia, where 
there are at least five language families and a few isolates. It seems likely that the Papuan 
languages of Island Melanesia have been separate from those in New Guinea for the last 
20,000 years or more. Indeed, Island Melanesia itself gives the appearance of containing at 
least two linguistic areas that have had separate histories for the past 10,000 years or 
longer: (i) New Britain-New Ireland and (ii) the Solomons Islands (including 
Bougainville).  



Introduction to the chapters on historical linguistics      13 

By contrast, the central highlands of New Guinea is relatively homogeneous, being 
occupied by a single very large language family, albeit one that has an internal diversity 
consistent with an age of eight to ten millennia.  

This is the broad brush picture, showing a certain long-term stability of language 
families in several regions of Near Oceania, in fact, a degree of stability that is matched in 
few other regions of the world. This stability is consistent with the prevalence in each 
region of small-scale polities and the absence of highly prestigious or dominating societies 
able to expand and impose their language across the region, at least up till about 3000 
years ago. The arrival of Austronesian-speaking peoples was to radically change the 
linguistic map of Island Melanesia. Only a few traces of the former diversity have survived 
the expansion of Austronesian languages. In New Guinea, however, the Austronesians had 
much slighter impact. 

At the same time, studies of the history of particular languages and language 
communities in New Guinea and other regions of Near Oceania reveal a much more 
dynamic scene. They show language communities interacting and intermarrying, moving 
about, expanding, contracting, being absorbed, disappearing, just as one would expect in a 
region where most languages, even today, have only a few hundred to a few thousand 
speakers and political units are even smaller. Individual languages must have had a pretty 
precarious existence and a high rate of extinction over the millennia. Given this situation it 
is remarkable that so many language families have managed to survive and tell some 
stories about Near Oceania’s ancient past.  
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2 Pronouns as a preliminary diagnostic 
for grouping Papuan languages1

  

 MALCOLM ROSS 

1  The languages of east Nusantara, New Guinea and northwest 
Melanesia2

The ‘Papuan’ linguistic region occupies the lion’s share of the island of New Guinea, as 
well as parts of a number of offshore islands from Pantar, Alor and Timor in the west to 
the central Solomons in the east.3 The Papuan region lies on the rim of the vast 
Austronesian-speaking area (Map 1). ‘Papuan’ is simply a cover term for the perhaps 800 
languages of the region that are not Austronesian (or Australian). The label ‘Papuan’ says 
nothing about the genealogical unity of the languages. In more than thirty years (since 
Greenberg 1971) no one has claimed them to be a single genealogical unit.4  
  
1 I am grateful to audiences at The Australian National University, the Max Planck Institute for 

Evolutionary Anthropology in Leipzig, the University of Oxford, the International Conference on 
Historical Linguistics in Vancouver in 1999 and at the Papuan Pasts Conference in Canberra in 2000 for 
their comments on presentations related to this paper. In particular I owe a debt of gratitude to Orin 
Gensler for discussing with me the methodology of this paper and to Phil Rose for alerting me to the use 
of Bayesian statistics in historical linguistics. Mark Donohue kindly corrected Maps 4 and 5. 

2 ‘East Nusantara’ refers to the islands of East Timor and eastern Indonesia, but excludes mainland New 
Guinea. ‘Nusantara’ is Malay for (roughly) ‘islands in between’, i.e. the Indo-Malaysian archipelago. 
‘New Guinea’ is used to refer only to the main island of New Guinea and its immediate small offshore 
islands. ‘Northwest Melanesia’ includes the Bismarck Archipelago, Bougainville and the Solomons but 
not New Guinea. 

3 The term ‘Papua’ has had multiple usages. From 1884 to 1971 it was the name of the British colony 
which occupied the southeastern part of the island of New Guinea and some offshore islands to its east. 
Since the amalgamation of Papua and the Trust Territory of New Guinea as Papua New Guinea in 1971, 
the name has continued to be used for the provinces occupied by the former colony. Since 1962, those 
seeking independence for the Indonesian province of Irian Jaya have referred to it as ‘West Papua’, and in 
2001 it was renamed ‘Papua’ by the Indonesian government. I reserve ‘Papuan’ for the linguistic 
denotation given in the text, and I avoid the term ‘Papua’. 

  
Andrew Pawley, Robert Attenborough, Jack Golson and Robin Hide, eds, 2005, Papuan pasts: cultural, linguistic and 
biological histories of Papuan-speaking peoples, 15–65. 

4 Many linguists would use the term ‘genetic’ where I use the term ‘genealogical’. I prefer ‘genealogical’ 
for several reasons. First, it is less likely to be misunderstood in an interdisciplinary context. Second, the 
parallels between the conventional linguistic and biological uses of ‘genetic’ are scant (among other 
things, biologists do not usually talk about ‘genetic groups’ of organisms). Finally, a generalised 
evolutionary framework can be applied to linguistic data, but Croft (2000) suggests that the consequences 
of doing this are rather different from those implicit in the ‘family-tree model’ of historical linguistics. 
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The main purpose of this chapter is to provide a provisional listing of families of 
Papuan languages based largely on a single criterion, namely the pronoun sets of these 
languages. A ‘family’ in this context is a set of languages which appear to be 
genealogically related to one another, that is they are descended from a common ancestor, 
a ‘protolanguage’, but are unrelated on current evidence to the languages of any other 
family. 

Identifying a family, and the use of pronouns as the preliminary diagnostic of a family, 
raises a number of theoretical issues. I will leave most of these to the end of the chapter. 
The next section (§1.1) places the major non-Papuan family of languages in the region, the 
much better known Austronesian family, into the context of the Papuan languages (the 
Austronesian family is a relatively recent but important interloper). The last section of this 
introduction (§1.2) gives a brief explanation of why we need yet another project to identify 
families. This serves as an introduction to the core of this chapter, §2, the findings which 
flow from the use of pronouns as a preliminary diagnostic of families. These findings 
suggest a somewhat different map of Papuan families from those proposed in the past, and 
lead to a discussion (§3) of how their geographic distribution came to be. The chapter ends 
(§4) with a consideration of the use of pronouns for identifying language families. 

As well as ‘family’, the terms ‘subgroup’, ‘group’ and ‘microgroup’ are also used in 
this chapter. A ‘subgroup’, like a family, is a genealogically related set of languages, but 
one that forms part of a family. Its members are considered on present evidence to be more 
closely related to each other than to other members of the family. That is, they share a 
common ancestor not shared by other members of the family. In this terminology Indo-
European is a family, but Romance, Germanic, Slavic and Indo-Aryan are all subgroups of 
Indo-European. ‘Group’ is used in a fairly non-technical sense and denotes any 
genealogically related set of languages, whether a family or a subgroup. ‘Microgroup’ is 
explained in §2.1. Other scholars have used terms from lexicostatistics (and biology) such 
as ‘phylum’ and ‘stock’ to label groups: these are used here only when other people’s 
group labels are mentioned. 

1.1  The Austronesian family 

Before turning to Papuan languages, it is relevant to explain the presence of 
Austronesian languages in the Papuan region. It is reasonably well established that the 
Austronesian homeland was on the island of Taiwan (Blust 1985, 1995, 1999),5 whence 
Austronesian speakers spread through the Philippines, via Borneo and Sulawesi into 
Malaysia and western Indonesia, then eastwards through east Nusantara, skirting New 
Guinea to occupy the Bismarck Archipelago around 3500 BP. From here, speakers of 
Austronesian languages rapidly occupied the rest of Melanesia, radiating outward from 
there into Micronesia and Polynesia. They apparently encountered only thin populations of 
foragers in the Philippines and Nusantara (see, for example Reid 1994) but were 

 
5 This does not mean that Austronesian languages suddenly sprang from nowhere. The earliest 

reconstructable stage of Austronesian is ‘Proto Austronesian’, the language ancestral to all present-day 
Austronesian languages. There is good linguistic evidence that this language was spoken on Taiwan (for 
surveys, see Pawley & Ross 1993; Ross 1995c). There is also good archaeological evidence that the 
culture which spoke Proto Austronesian came from the Chinese mainland, but there are no longer any 
Austronesian or Austronesian-like languages spoken on the mainland (Bellwood 1997). Hence linguists 
refer to Taiwan, albeit rather loosely, as the Austronesian ‘homeland’. 
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confronted in at least parts of New Guinea by a well established agricultural population 
practising taro cultivation and speaking languages ancestral to those of today’s Papuan 
speakers (Golson 1977; Denham this volume; Denham et al. 2003).6 In New Guinea 
malaria, dense rain-forests and impregnable mountains were also formidable barriers. 
Beyond New Guinea and the Bismarck and Solomons archipelagoes lay the uninhabited 
islands of the Central Pacific. 

The first meeting of Austronesian and Papuan speakers was thus perhaps in the Timor 
area, and the Austronesian languages of east Nusantara show signs of their speakers’ 
bilingualism in Papuan languages. Contact with Papuan speakers in New Guinea and the 
Bismarcks evidently led to a number of innovations in Austronesian speech which are 
reflected in most Austronesian languages of New Guinea and in all Austronesian 
languages of northwest Melanesia, Micronesia and Polynesia. The languages which reflect 
these innovations belong to the Oceanic subgroup of Austronesian (see Map 1), and the 
language ancestral to them—the language in which the innovations took place—is known 
as Proto Oceanic. It was almost certainly spoken in the Bismarck Archipelago and 
associated with the Lapita culture (Pawley & Ross 1995; Kirch 1997, 2000; Ross, Pawley 
& Osmond 1998, 2003). 

It is fair to say that the history of the Austronesian family, and particularly of its 
Oceanic subgroup, is now quite well understood and that an acceptable correlation of 
archaeological and linguistic events has been achieved for much of its history (Blust 1995; 
Bellwood 1997; Kirch 1997; Pawley 2002). The opposite is true of Papuan languages, 
however. Their location, diversity, and associated archaeology suggest that they have 
generally been in situ much longer than the Austronesian languages. But we have little idea 
when the first Papuan speakers reached the New Guinea region. The diversity of families 
in certain areas (the Bird’s Head, the valleys of the Sepik River and its tributaries) is 
striking (Wurm & Hattori 1981: Maps 1 & 5) (cf. also Map 2 of this chapter). But beyond 
this we still know little about the history of the Papuan languages, and despite forty years 
of progress in the field many questions about their grouping remain unanswered. 

1.2  Why this project? 

Substantial amounts of work on grouping Papuan languages has been done since the 
1960s, and perhaps 2000 pages have been published on topics related to that grouping. So 
one might well ask why, nearly forty years later, anyone should still be looking for a 
preliminary diagnostic for grouping Papuan languages. To answer this question in detail 
would require a detailed survey of previous research into the genealogy of Papuan 
languages, and this lies beyond the scope of this chapter. Instead, I will limit myself to 
sketching an answer to the question, and refer the reader to Pawley (1995, 1998, this 
volume) for a history and critique of Trans New Guinea studies. 

Views on the genealogical grouping of Papuan languages have seesawed back and forth 
in the last 35 years. When McElhanon and Voorhoeve (1970) proposed a distant 
genealogical relationship between the geographically separated Central and South New 
Guinea and Finisterre–Huon groups, naming the combined group the Trans New Guinea 

  
6 Whether the languages of the foragers of the Philippines and Nusantara were related to any of those 

which are here labelled ‘Papuan’ is something we will probably never know, but it is convenient not to 
include them under ‘Papuan’. 
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(TNG) phylum, they made certain observations about sound correspondences between the 
two groups. The next methodological step would have been to try to work these 
correspondences out systematically, in order to distinguish true cognates from 
resemblances (due to chance or borrowing) and to reconstruct the phonological history of 
the languages as a basis for subgrouping (see Pawley this volume). But this next step did 
not occur until much more recently (Pawley 1995, 1998, 2001). Instead, the next major 
publication in Papuan studies took a different tack. 

Wurm (ed., 1975) was a large compendium on Papuan languages which provided a first 
overview and an extensive set of hypotheses about possible families and subgroups. One 
article in the volume (Wurm, Voorhoeve & McElhanon 1975) proposed an expanded TNG 
phylum which extends over much of New Guinea. The major exclusions were groups of 
languages in many of the valleys to the north of the central divide, together with much of 
the north coast. These were regarded as separate phylic groups. If the languages of 
northwest Melanesia are included, then Wurm and his colleagues recognised just ten 
groups, among them the TNG phylum, together with a number of languages which could 
not be assigned to any larger group (‘isolates’) (Map 2). These groups—or ‘phyla’ in 
Wurm’s terminology—are listed in Table 1.7 Detailed maps of these groups and isolates 
were included in Wurm and Hattori (1981). 

 

Table 1: A listing of Papuan phylic groups from Wurm, ed. (1975) 
  

  
7 Throughout this chapter I have updated geographical, language and group names as far as possible to 

those in current use. 

1. West Papuan 
2. East Bird’s Head 
3. Cenderawasih Bay 
4. Skou 
5. Kwomtari 

6. Arai (Left May)  
7. Torricelli 
8. Sepik–Ramu 
9. Trans New Guinea 
10. East Papuan (see Map 3)  

 
Unclassified languages—or ‘isolates’—are identified in three areas.  

a) To the east of Cenderawasih Bay: the isolates Warembori, Burmeso (Taurap), 
Pauwi, and Massep. 

b) In the Sandaun Province of Papua New Guinea: the isolates Karkar (Yuri), Busa, 
and Yalë (Nagatman), as well as Amto and Musian, which are related to each other.  

c) Inland from the Gulf of Papua: one isolate, Porome.  
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Instead of moving towards a more thorough application of the comparative method, the 
contributors to Wurm (ed., 1975) resorted to lexicostatistics. Wordlists of between 60 and 
200 words were used, and the percentage of resemblant forms between words with the 
same meanings was calculated for each pair of languages. These percentages were used to 
form putative genealogical groupings. But there was a problem: the percentage of 
resemblant words within these groups often approached zero. For this reason, the 
percentages were often supplemented by typological similarity (that is similarity in 
grammatical constructions). It is generally recognised today that such similarities are areal 
features that may arise as the result of contact, and that they are not diagnostic of 
genealogical relationship. Hence some of the groups proposed in Wurm (ed., 1975) must 
be regarded as unsupported or as barely supported by the evidence. 

The subgroups which make up the expanded TNG phylum (TNG III in the terminology 
of Pawley, this volume) are presented in Table 2. The classification is divided into a ‘main 
section’ and ‘sub-phyla’. Wurm and McElhanon (1975:154) define a ‘sub-phylum’ of the 
TNG phylum as a group whose languages have special characteristics that set them apart 
from the rest of the phylum. It is clear from the accounts of individual sub-phyla scattered 
throughout Wurm (ed., 1975) that they regard a sub-phylum essentially as a group that has 
been affected by a ‘substratum’ (see, for example, Wurm & McElhanon 1975:151; Wurm, 
Laycock & Voorhoeve 1975:175–176; and Wurm, Voorhoeve & McElhanon 1975:300).  

By a conventional understanding, a language is said to have a substratum when it is 
thought to be the outcome of the imperfect learning of a language by a particular 
community of speakers. For example, in Singapore there is a popular form of Singapore 
English or ‘Singlish’ whose speakers are often native speakers of a Chinese dialect. 
Singlish is heavily affected by this Chinese substratum. The question of what happens to 
languages as the result of contact has received a lot of attention in the last fifteen or so 
years (since the publication of Thomason & Kaufman 1988), and today’s understanding is 
rather different from that of Wurm and his colleagues. There are various kinds of contact-
induced change in languages, but substratum influence is not particularly common, as 
imperfectly learned languages do not often survive to become languages in their own right. 
Instead, the most common kind of contact-induced change, especially in small-scale 
traditional societies, is metatypy, or change in grammatical type.  

Metatypy occurs when bilingual speakers adapt the organisation of meaning and the 
grammatical constructions of one of their languages in ways that make it more similar to 
their other language. Ross (1996, 1997, 2001a) has illustrated this process from Takia and 
Maisin, two Oceanic Austronesian languages of Papua New Guinea which have undergone 
restructuring on the models of neighbouring Papuan (TNG) languages in which their 
speakers were bilingual. Both these languages have (among other changes) replaced an 
earlier Subject–Verb–Object or Verb–Subject–Object construction with a Subject–Object–
Verb construction, and a Preposition + Noun Phrase construction with a Noun Phrase + 
Postposition construction. In spite of this, both languages are genealogically Oceanic 
Austronesian languages because there has been continuity across generations back to Proto 
Oceanic and beyond, reflected in the forms of their bound morphemes, their pronouns, and 
much of their vocabulary. It makes no sense to say that Takia and Maisin have ‘become 
TNG languages’ because they have adopted certain grammatical patterns commonly found 
in TNG languages. 

Like Takia and Maisin, some of the ‘sub-phyla’ of Wurm (ed., 1975) are reported to 
have TNG-like grammatical patterns but to lack TNG pronouns and lexicon. It is very 
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probable that they consist of languages that do not belong to the TNG phylum (any more 
than Takia does) but have undergone metatypy at some stage in the past as the result of 
their speakers’ bilingualism in a TNG language. They have thereby acquired typically 
TNG grammatical patterns. The languages labelled ‘Not TNG’ in Table 2 (on the basis of 
the research reported below) are possibly of this kind. 

Other sub-phyla in Table 2 are ticked as belonging to the TNG phylum because they 
contain TNG pronouns. In most cases Wurm et al. have them as sub-phyla because their 
grammatical behaviour is un-TNG-like (and sometimes because they lack TNG lexicon). 
These are more likely to be genealogically TNG languages that have undergone metatypy 
on a non-TNG model. 

 
Table 2: A listing of Trans New Guinea phylum groups from Wurm, ed. (1975) 

(mainly from Wurm, Voorhoeve & McElhanon 1975:312-314) 
 

Annotations on the right are based on the research reported in this chapter.  indicates that 
the integrity of this subgroup and its TNG phylum membership is supported. 
               
I. Main Section Not a subgroup 
 A.  Central and Western Part Not a subgroup 
  1. Mor stock-level isolate  
  2. West Bomberai stock  Possibly part of a western TNG linkage 
  3. Mairasi-Tanah Merah stock  
  4. Wissel Lakes-Kemandoga stock  Possibly part of a western TNG linkage 
  5. Dem stock-level isolate  
  6. Dani (or Dani-Kwerba) stock  Possibly part of a western TNG linkage 
  7. Sentani stock Not TNG 
  8. Kayagar stock-level family  
  9. Marind stock  
 10. Gogodala-Suki stock  
 11. Angan stock-level family  Internal subgrouping into Angaataha and  
             the rest 
  12. C. and S. New Guinea-Kutubuan  
    super-stock Not a subgroup 
   a) Central and South New Guinea stock Not a subgroup 
 i)  Mombum family  
 ii)  Asmat-Kamoro family  May form a subgroup with Awyu-Dumut 
 iii)  Awyu-Dumut family  May form a subgroup with Asmat- 
              Kamoro 
 iv)  Somahai family-level isolate (No data available) 
 v)  Ok family  
 vi)  Duna family  
 vii)  Awin-Pa family  
 viii) East Strickland family  
 ix)  Bosavi family  
   b) Kutubuan stock Not a subgroup 
 i)  West Kutubu (Fasu) family  
 ii)  East Kutubu (Foe) family  
  13. East New Guinea Highlands stock Not a subgroup 
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   a) Kalam (Kalam–Kobon) family  Subgroup of the Madang grouping 
   b) Wiru family-level isolate  
   c) West Central (Engan) family  
   d) Central (Chimbu-Wahgi) family  
   e) East Central (Gorokan) family  Subgroup of Kainantu-Goroka 
   f) Eastern (Kainantu) family  Subgroup of Kainantu-Goroka 
   g) Kenati family-level isolate (No data available) 
  14. Finisterre-Huon super-stock  
 
 B. Eastern Part Not a subgroup 
  1. Goilalan stock-level family  May belong to a SE Papuan subgroup 
  2. Koiarian stock-level family  May belong to a SE Papuan subgroup 
  3. Kwalean stock-level family  May belong to a SE Papuan subgroup 
  4. Manubaran stock-level family  May belong to a SE Papuan subgroup 
  5. Yareban stock  May belong to a SE Papuan subgroup 
  6. Mailuan stock-level family  May belong to a SE Papuan subgroup 
  7. Dagan stock-level family  May belong to a SE Papuan subgroup 
  8. Binandere stock  
 
II. Sub-phyla  
 A. Timor-Alor-Pantar sub-phylum  Possibly part of a western TNG linkage 
 B. South Bird’s Head (or Vogelkop) sub-phylum  
 C. Nimboran sub-phylum-level family Not TNG 
 D. Tofamna sub-phylum-level isolate (No data available) 
 E. Usku sub-phylum-level isolate (No data available) 
 F. Molof sub-phylum-level isolate (No data available) 
 G. Morwap sub-phylum-level isolate Not TNG: probably Border stock 
 H. Border-Tor-Lakes Plain  
   sub-phylum-level super-stock Not TNG 
  1. Tor-Lakes Plain stock (see above) 
  2. Border stock (see above) 
 I. Senagi sub-phylum-level family Not TNG 
 J. Goliath (Mek) sub-phylum-level family  
 K. Kaure sub-phylum  
 L. Pauwasi sub-phylum TNG languages, but integrity of family  
         not clear 
 M. Kolopom sub-phylum-level family  
 N. Trans-Fly – Yelmek-Maklew  
   sub-phylum-level super-stock Not a subgroup 
  1.Yelmek-Maklew stock-level family Not TNG 
  2. Trans-Fly stock Not a subgroup 
   a) Morehead and Upper Maro family Not TNG 
   b) Pahoturi River family Not TNG 
   c) Eastern Trans-Fly family Not TNG 
   d) Tirio family  
   e) Kiwai family  
 O. Oksapmin sub-phylum-level isolate  
 P. Madang and Adelbert Range sub-phylum  
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 Q. Eleman sub-phylum Probably TNG 
 R. Inland Gulf sub-phylum TNG languages, but integrity of family 
         not clear 
 S. Turama-Kikorian sub-phylum TNG languages, but integrity of family  
         not clear 
 T. Teberan-Pawaian sub-phylum-level  
   super-stock Not a subgroup 
  1. Teberan stock-level family  
  2. Pawaian stock-level family (or isolate)  
  
 

The problem with the sub-phyla listed in Table 2 is therefore that they probably contain 
groups resulting from two historical processes, one the converse of the other. Some are 
genealogically non-TNG languages which have undergone metatypy on a TNG model, and 
others the converse. 

The groupings proposed in Wurm (ed., 1975) evoked a negative reaction from linguists 
working in the area, and there was something of a hiatus in comparative Papuan studies 
until the publication of Foley (1986). Foley summarised the opinions of many reviewers of 
the 1975 volume and declared himself unconvinced by the lexicostatistical and typological 
evidence for the various phylum-level and even the stock-level groups which had been 
proposed:  

At this stage these [groups] remain hypotheses and conjectures, because detailed 
comparative work according to the rigorous methods of comparative linguistics ... has 
yet to prove these links. ... I have chosen here to follow a more conservative course, 
and have accepted as proven only the low-level family groupings in Wurm’s 
classification. (Foley 1986:13–14)  

If we attempt a count of known groups which might conform to the canons of the 
comparative method, then in Foley’s view we arrive at something between 40 and 60 
groups (cf. Foley 1986:13–14, 229–245). 

The methodological to-ing and fro-ing means that there is still no agreement about what 
larger Papuan groups should be recognised. It is for this reason that we still need a 
preliminary diagnostic for grouping Papuan languages—one which provides a starting 
point for the application of the comparative method—and this is the subject of the next 
section.8

2  A pronoun-based grouping of Papuan languages 
2.1 Method 

The comparative method of historical linguistics can be summarised as the set of 
instructions shown in Table 3 (Ross & Durie 1996). 
 

 

  
8  Foley (2000) recognises a Trans New Guinea family ‘comprising close to 300 languages’, based partly on 

the work reported in Pawley (1995, 1998) and Ross (1995b). 
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Table 3: Linguistic comparative method can be summarised as a set of instructions  
(Ross & Durie 1996) 

1. Determine on the strength of diagnostic evidence that a set of languages are genetically 
related, that is, that they constitute a ‘family’; 

2. Collect putative cognate sets for the family (both morphological paradigms and lexical 
items); 

3. Work out the sound correspondences from the cognate sets, putting ‘irregular’ cognate sets 
on one side; 

4. Reconstruct the proto language of the family as follows: 
a. Reconstruct the proto phonology from the sound correspondences worked out in (3), 

using conventional wisdom regarding the directions of sound changes; 
b. Reconstruct proto morphemes (both morphological paradigms and lexical items) from 

the cognate sets collected in (2), using the proto phonology reconstructed in (4a); 
5. Establish innovations (phonological, lexical, semantic, morphological, morphosyntactic) 

shared by groups of languages within the family relative to the reconstructed proto 
language; 

6. Tabulate the innovations established in (5) to arrive at an internal classification of the 
family, a ‘family tree’; 

7. Construct an etymological dictionary, tracing borrowings, semantic change etc. for the lexicon 
of the family (or of one language of the family). 

 
My focus here is on Step 1 in Table 3, the diagnosis of a family. Curiously, many—

perhaps most—comparative linguists working with the comparative method never have to 
perform Step 1. Most of us work within an established language family, be it Indo-
European or Dravidian or Algonkian or Austronesian. We deal perhaps in subgrouping 
hypotheses (Step 6, for example identifying subgroups within Austronesian like Oceanic or 
Polynesian), but we do not have to bother about grouping hypotheses (for example 
identifying the boundaries of Austronesian itself), as the answers were worked out long 
ago. But Step 1 is precisely what faces us with regard to Papuan languages: are there forty 
families … or sixty … or just ten? 

How do we do Step 1? One might think that we could arrive at an initial diagnosis by 
comparing wordlists, but this is especially problematic in New Guinea, as Pawley (this 
volume) notes. We need a diagnostic with a principled basis. Such a basis is provided by 
Johanna Nichols, who writes that the property which defines diagnostic evidence is that 
‘its probability of multiple independent occurrence among the world’s languages is so low 
that for practical purposes it can be regarded as unique and individual.’ (Nichols 1996:48). 
She coins the term ‘individual-identifying’ for evidence that meets this criterion. As she 
points out, the prototypical case of individual-identifying evidence was Sir William 
Jones’s identification of the Indo-European family, not primarily on the basis of wordlists 
but on the basis of cognate paradigms of grammatical morphemes in Sanskrit, Old Persian, 
Greek, Latin, Gothic and Celtic.9 Jones’s inference was that these could not be the 
outcome of chance but must reflect shared inheritance. 

  
9 Specifically, suffixes to the verb which mark the person and number of the subject, and variations in the 

forms of verb roots which mark tense and aspect. 

 



26      Malcolm Ross 

When I looked for possible individual-identifying evidence to group Papuan languages, 
the one thing that offered itself (and for which there were data available) was pronoun 
paradigms. I return in §4 to the question of why these can be regarded as individual-
identifying. In late 1994 I was asked at short notice to contribute a paper to a festschrift for 
Bert Voorhoeve. In view of McElhanon and Voorhoeve (1970), a contribution relating to 
the TNG phylum seemed appropriate, so I did a quick survey of the pronouns of allegedly 
TNG languages. The result, reported as Ross (1995b), surprised me. It was easy to 
recognise forms from across a large area which reflected a single set of Proto TNG forms. 
This area was basically the main cordillera of New Guinea, much of the territory to its 
south, and an area in the northeast that included the Huon Peninsula and Umboi Island. It 
was smaller than Wurm’s TNG phylum, but nonetheless occupied a large portion of New 
Guinea. 

My method was as follows. First, I identified the lowest-level recognisable groups of 
related languages, whether subgroups or small families, on which Wurm (ed 1975) and 
Foley (1986) agree (as they usually do). I will call these ‘microgroups’. For each 
microgroup I tabulated both free and bound pronominal forms where these were available. 
Bound forms are possessor or object forms.10 Second, I did a rough reconstruction of proto 
forms for each microgroup based on both bound and free forms in order to make my 
cognate decisions more explicit. In the majority of microgroups, bound and free forms are 
obviously cognate with each other, and one can infer that the bound forms are the outcome 
of the cliticisation and affixation of earlier free forms. Often, free forms have additional 
material suffixed to them, and this was ignored for reconstructive purposes. Finally, from 
the microgroup-level reconstructions, I tentatively reconstructed the pronouns for an 
ancestor of a much larger set of TNG languages, labelled Proto TNG. 

Subsequently, I applied the same procedure to the pronouns of languages assigned by 
Wurm (1975b) to a so-called ‘East Papuan phylum’. I wanted to check how the evidence 
for this compared with the evidence for a reduced TNG phylum. Wurm’s proposed East 
Papuan phylum contains only 25 languages, scattered through northwest Melanesia (Map 
3).11 The result of this investigation was radically different from that of the TNG phylum 
investigation, as the pronouns provided no evidence that the east Papuan languages form a 
family (nor any evidence that any of them belong to the TNG phylum). Instead, five 
families and three isolates were recognised. The largest groups which emerge from this 
analysis, the South Bougainville and Central Solomons families (both are previously 
recognised microgroups: Wurm 1975b; Todd 1975), have only four languages each. 
Details of this investigation are given by Ross (2001b) and are summarised in the next 
section. 

 
 

  
10 Although many mainland Papuan languages have verbal paradigms which are typologically similar to 

those of Sanskrit, Greek and Latin, there are two reasons why it was not possible to use them in this 
initial diagnosis of Papuan families. First, available information is often far from complete. Second, 
where we do have this information, the paradigms themselves are often so complex (consisting of 
portmanteau morphemes denoting person and number of subject, tense, aspect, mood, and sometimes 
interclausal relations and switch-reference as well) that lengthy internal reconstructions would be 
necessary before effective crosslinguistic comparisons could be made (but see Pawley, this volume). 

11 One Papuan language of the islands, Kovai, on Umboi Island between New Guinea and New Britain, is 
clearly related to the Finisterre-Huon group on the adjacent New Guinea mainland and is assigned to the 
TNG phylum. 
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Before I leave the subject of method, it is necessary to mention ‘mass comparison’. This 
is an approach which claims to diagnose families using vocabularies. Its proponents claim 
to work with the comparative method (for example Greenberg & Ruhlen 1992), but, as the 
method is understood by most historical linguists, they do not, and this causes confusion 
about the status of their findings. 

The first three steps of the linguistic comparative method above were (1) diagnosis of a 
family; (2) collecting cognate sets including lexical items (words); and (3) working out the 
sound correspondences of the cognate sets. Step 3 provides additional validation of Step 1, 
grouping, as well as being a stepping stone to subgrouping. It does this by showing that 
present-day languages belonging to the family are descended through regular sound 
changes from a common protolanguage.  

The diagnosis of families by mass comparison conflates Steps 1 and 2: resemblant 
words and morphemes with similar meanings are assumed to be outcomes of relatedness, 
but they do not reach the individual-identifying threshold and so relatedness remains 
undemonstrated (Ringe 1992; Nichols 1996). Worse still, Step 3, which provides another 
check on relatedness, is omitted. 

Three applications of mass comparison have been made by Greenberg. The first, 
Greenberg (1963), gave a classification of African languages. This classification, at least in 
its broad outlines, has been accepted by Africanist historical linguists. It seems that the 
materials he used were able to be validated by an application of Step 3 (Nichols 1992:5). In 
a second application, Greenberg (1987) classified Native American languages. This 
classification has not been generally accepted and has provoked a torrent of criticism of the 
method (see §4.1 below). In between these two applications came Greenberg’s (1971), 
which applied the method to the languages of the Andaman Islands, the Papuan languages, 
and the Tasmanian dialects, and purported to identify an ‘Indo-Pacific’ group including all 
of these (but omitting mainland Australian languages). I will not consider Greenberg’s 
findings here, as his approach displays the shortcomings outlined in the previous 
paragraph. The bulk of his evidence comes from Papuan languages, and he identifies a 
number of microgroups (some already known to Wurm and his colleagues), but recognises 
no group akin to TNG. 

2.2  The present study: an overview of results 

Even without a theoretical justification, it is clear that the pronoun-based procedure 
outlined in §2.1 has some diagnostic power, otherwise the striking contrast in results 
between the east Papuan languages and those on the mainland could scarcely have 
emerged. On the mainland we can readily identify a large family, the TNG phylum. In the 
islands we find only tiny families.  

Encouraged by these findings, I subsequently applied the procedure to all the pronoun 
sets of Papuan languages that were available to me. This examination included a re-
examination of the TNG material presented in Ross (1995b) as this had been prepared in a 
hurry. In the course of this re-examination, certain details of the reconstruction of Proto 
TNG pronoun forms were revised. These forms are shown in Table 4. The goals of this 
work were to make a provisional assessment of where the boundaries of the TNG phylum 
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lie and a provisional listing of Papuan families outside the TNG phylum. To these ends I 
looked at pronoun data from 605 languages,12 making preliminary assignments as follows: 

—  311 to the TNG phylum; 

— 36 to what I define as Category 2 microgroups (§2.3; they can be assigned to TNG 
on grounds other than their pronouns); 

— 12 into Category 3 microgroups (assignment is tentative at best).  

A microgroup was assigned to TNG if its pronoun forms seemed to reflect those 
reconstructed for Proto TNG. If its pronoun forms did not reflect Proto TNG forms, it was 
assumed to be non-TNG unless there were reasons to assign it to Category 2 or 3. A 
number of non-TNG groups were built, on the evidence of their pronouns, from more than 
one microgroup. This work is reported in much greater detail by Ross (in prep. a, in prep. 
b). 

 

Table 4: Reconstructed Proto Trans New Guinea pronouns and associated morphemes 
  
 1 2 3 Non-singular Inclusive 
    suffix suffix 
 

Singular *na *ŋga *[y]a/*ua – – 

Non-singular (i-grade) *ni *ŋgi *i – – 

Non-singular (u-grade) *nu … … – – 

Non-singular – *nja – – 

Plural – – – *n[V]- *-m- 

Dual – – – *-li/*-t *-p- 
  
 

Twenty-three families and a few isolates emerge from this work,13 and are listed in 
Table 5. Several of these families have obvious subgroups which are also listed in the 
table. Families 1–17 on this list also provide a key to Map 4. In the cases of families 19–24 
the languages are also named in parentheses, as it is the languages, not the families, that 
are shown in Map 3. 

 
 
 
 

  
12  There are perhaps another 100–200 Papuan languages for which pronominal data were not available. 
13 I have been tempted to add a twenty-fourth family, Reefs–Santa Cruz (Aiwo, Santa Cruz and Nanggu) to 

this listing. However, if the criteria applied to pronouns throughout this work are applied to Reefs–Santa 
Cruz pronouns, then they appear to be (Oceanic) Austronesian. Wurm (ed., 1975) included them in his 
East Papuan phylum, but a re-examination of the admittedly scanty morphological data in Lincoln (1978), 
Wurm (1978) and Tryon (1994) suggests that they may be Austronesian languages that have undergone a 
complex set of as yet unexplained changes. In any case, they need a great deal more research. 
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Table 5: A tentative revised listing of Papuan families 
 
1. ‘extended West Papuan’ (?) 

1a West Papuan 
1b East Bird’s Head, Sentani, 

Burmeso, Tause 
1c Yava 

2. Mairasi 
3. East Cenderawasih Bay 
4. Lakes Plain 
5. Orya-Mawes-Tor-Kwerba 
6. Nimboran 
7. Skou 
8. Border 
9. Left May–Kwomtari 

9a Kwomtari 
9b Left May 

10. Senagi 
11. Torricelli (three separate areas) 
12. Sepik 
 
 
 

13. Ramu–Lower Sepik 
13a Lower Sepik 
13b Ramu 

14. Yuat 
15. Piawi 
16. South–Central Papuan 

16a Yelmek–Maklew 
16b Morehead–Upper Maro 
16c Pahoturi 

17. Eastern Trans-Fly 
18. Trans New Guinea 
19. Yele–West New Britain (?) (Yele, 

Anêm, Ata) 
20. East New Britain (Baining, 

Taulil, Butam) 
21. North Bougainville (Konua, 

Rotokas) 
22. South Bougainville (Nagovisi, 

Nasioi, Motuna, Buin) 
23. Central Solomons (Bilua, 

Baniata, Lavukaleve, Savosavo) 

 
Isolates are identified in four areas:14

a) In the north of West Papua: the isolates Abinomn and Isirawa. Abinomn is a 
previously unrecorded isolate reported by Mark Donohue (pers. comm.). Isirawa 
was classified by Voorhoeve (1975) as a family-level isolate within the Dani–
Kwerba stock of the TNG phylum. 

b) In the Sandaun Province of Papua New Guinea: the isolates Karkar, Busa and Yalë, 
also isolates in Wurm’s classification. 

c) Near the mouth of the Sepik: one isolate, Taiap (= Gapun), classified by Laycock 
and Z’graggen (1975) as a ‘sub-phylum-level isolate’ of the Sepik–Ramu phylum. 

d) In Northwest Melanesia: Sulka and Kol (on New Britain) and Kuot (on New 
Ireland), classified by Wurm (1975) as members of his East Papuan phylum. 

 

  
14  Of the remaining isolates in Table 1, Warembori appears (on my evaluation of the data in Donohue 1999) 

to be a Papuanised Austronesian language (like Takia). Burmeso is a member of the ‘extended West 
Papuan’; Porome is a possible member of an extended Kiwai family, tentatively part of the TNG; and 
data for Amto, Musian, Pauwi and Massep are not available. 
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Two strong caveats apply to Table 5. First, it is mostly based on an examination of 
pronoun forms and is only a statement of preliminary hypotheses about families. Where 
languages have resemblant pronoun sets, a family is proposed, but at least Steps 2, 3 and 4 
of the comparative method need to be applied before we can say that we have probative 
evidence for it.15 There are just two kinds of group whose integrity we can be reasonably 
sure of. The first consists of microgroups of the scale and kind on which Wurm and Foley 
agree: these are the constituents of the groups listed above. The second consists of large 
groups, of which the TNG phylum is the most obvious, where the sheer quantity of 
pronominal evidence is overwhelming. Table 6 is a sample of the pronoun data in Ross (in 
prep. a). The languages are drawn from right across the putative TNG family, but their 
resemblances are obvious from superficial inspection.16

Table 6: Sample TNG family pronoun sets 
Pronouns are independent, except where marked as prefixed genitive (G-) or prefixed object (O-) sets 

 ‘I’ ‘thou’ ‘s/he’ ‘we’ ‘you’ ‘they’ 
 1S 2S 3S 1P 2P 3P 
Tanah Merah na-fea ka-fea — kiria ki-fia — 
Barau na-o a-ri … ne-ri e-ri a-ri 
Una ni kan er nun sùn sún 
Iha on ko mi in ki mi[a] 
Ekagi O- na- ka- e- ni- (ni-) (ni-) 
Wambon G- na- ga- nexo- noxo- goxo- yaxo- 

Boazi no γo ndene ni zo ndini 
Mianmin O- na- ka- a- (3P) (3P) ya- 
Oksapmin no-g go o-g nuu-d gu-d igi-d 
Bosavi ne ge e ní-yç gí-yç í-yç 
Tirio no-gao o-gao igi gaiga zo-gao iga 
Gende na ka ya ta[ri] ta (3S) 
Kâte no go e nçŋ-e nçh-ç/ yaŋ-e 
Onjob na ga me nu ja ma 

 
The second caveat is this: an absence of resemblant pronouns between two groups of 

languages does not necessarily mean that they are unrelated. For example, pronominal 
roots in the Madang subgroup of TNG do not resemble those of Proto TNG, but there is 
powerful evidence of other kinds to indicate that the Madang languages belong to the TNG 
phylum (see below). 

  
15 The ‘extended West Papuan’ family in particular is a speculative hypothesis and could well be replaced in 

the listing by three families, thereby expanding the number of families from 23 to 25. One of these would 
include Sentani, Burmeso, Tause and East Bird’s Head, a second would be Voorhoeve’s West Papuan 
group and a third the Yava communalects of Yapen Island. 

16 The microgroup affiliations: of the languages in Table 6 are: Onjob, Dagan (S.E Papua); Kâte, Huon; 
Gende, Gorokan; Oksapmin, isolate; Mianmin, Ok; Boazi, Marind; Wambon, Awyu-Dumut; Ekagi, 
Wissel Lakes; Iha, West Bomberai; Una, Mek (Goliath); Barau, South Bird’s Head; Tanah Merah, isolate 
on north coast of Bomberai Peninsula. 
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The number of families listed above—23—falls between the ten proposed by Wurm 
(ed., 1975) and the 40–60 of Foley (1986). The number is considerably less than Foley’s, 
largely because a number of Foley’s microgroups fall together in my listing into a reduced 
TNG family.  

The numerical difference between the 23 families in Table 5 and Wurm’s ten in Table 1 
arises mainly because most of the ‘sub-phyla’ of Wurm and his colleagues (§1.2) which 
are typologically TNG-like but do not reflect TNG pronouns and are treated here as non-
TNG families. Sentani, attributed by Wurm to the ‘main section’ of the TNG phylum, also 
seems to belong in this category. These groups include Nimboran and Senagi, Border-Tor-
Lakes Plain (here broken down into its three parts), Sentani (attributed to ‘extended West 
Papuan’), and Trans-Fly–Yelmek-Maklew, which undergoes break-up and reassignment of 
its constituent groups (§2.4). Wurm’s East Papuan phylum is broken down into families 19 
to 23 of Table 4. 

2.3  The Trans New Guinea family and its subgroups17

Some of the reconstructed Proto TNG pronoun forms in Table 4 resemble those of 
McElhanon and Voorhoeve (1970) and the Set I of Wurm (1975c). The dual formative *-li 
was noted by Haiman (1979). These reconstructions represent a revision of those in Ross 
(1995b) and a return in one respect to McElhanon and Voorhoeve (1970). Ross 
(1995b:147–149) questioned McElhanon and Voorhoeve’s reconstructions of 
corresponding plurals in *-i, that is their Proto TNG *ni 1PL and *ki 2PL corresponding to 
their *na 1SG and *ka 2SG. I suggested instead that forms apparently reflecting these may 
have been the outcomes of independent parallel innovations in various subgroups due to 
vowel harmony before one or more plural suffixes in *-i. The evidence adduced for this 
inference was that there are widespread languages in which plural pronouns are formed by 
adding a suffix to the singulars. It now seems to me that this inference may be incorrect, as 
in re-examining the data I have found only limited evidence of a Proto TNG plural suffix 
*-n[V], but widespread reflexes of Proto TNG *ni 1PL and *ŋgi 2PL, as well as *i 3PL. 
However, the matter is not quite as simple as this, since reflexes of a Proto TNG *nu 1PL 
are also found. These matters are discussed in Ross (in prep. a). 

The main use of pronouns in the work reported here is as a preliminary diagnostic for 
grouping Papuan languages (Step 1 of the comparative method; see Table 3). However, in 
surveying a group as large as the TNG family it is inevitable that pronouns should also be 
used in a (methodologically distinct) second way, namely to identify subgroups within 
TNG (Step 5). A subgroup should of course be founded on several independent 
innovations, and the subgroups proposed here must therefore be regarded as just as 
tentative as the grouping hypotheses put forward above. These subgroups are listed in 
Table 7. Many of them are microgroups, but a few are larger groups, and Map 5 shows that 
they display a certain geographic patterning.  
 

  

 

17 From this point the lexicostatistically based hierarchy of phylum, stock, family and language and the 
additional terms used by Wurm (ed., 1975) are dropped in favour of ‘family’ and ‘subgroup’, as defined 
at the beginning of the chapter.  
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Table 7: A tentative revised listing of Trans New Guinea subgroups 
A question mark indicates a subgroup named in the text as in Category 3  

(tentative preliminary assignment to TNG)  
 

West Trans New Guinea linkage 
West Timor–Alor–Pantar 
East Timor 
West Bomberai 
Wissel Lakes 
Dani 

Tanah Merah, Mor, Dem, Uhunduni 
(isolates) 

Mek 
Kaure (?) 
Pauwasi (?) 
Kayagar 
Kolopom 
Moraori (isolate) 
Kiwai–Porome 
Marind 
Asmat 
Awyu-Dumut 
Mombum 
Ok 
Oksapmin 
Gogodala–Suki 
Tirio 
Eleman 
Inland Gulf 
Turama–Kikori 
Teberan (?) 
Pawaian 
Angan 

Angaataha 
Nuclear Angan 

 

West Kutubu 
East Kutubu 
Duna–Pogaia 
Awin–Pa 
East Strickland 
Bosavi 
Kamula (isolate) 
Engan 
Wiru (isolate) 
Chimbu–Wahgi  
Kainantu–Goroka 

Gorokan 
Kainantu 

Madang (= Madang–Adelbert Range) 
Southern Adelbert Range–Korak–

Waskia 
Rai Coast–Kalam–Kobon 
Croisilles 

Finisterre-Huon 
Finisterre 
Huon 

Southeast Papuan 
Goilalan (?) 
Koiarian 
Kwalean 
Manubaran 
Yareban 
Mailuan 
Dagan 

Binanderea 

 
 

There is a region of considerable diversity in the east-central TNG region, a region 
occupying the east-central part of the cordillera and to its south (the highlands provinces of 
Papua New Guinea and the provinces to their south). The boundaries of the east-central 
TNG region are difficult to define exactly, as its characteristic is linguistic diversity, which 
is a matter of degree, not of boundaries. The region is characterised on the map by a 
plethora of geographically restricted microgroups, stretching from Oksapmin and the East 
Strickland subgroup in the west to Kainantu–Goroka and Pawaian in the east. The diversity 
is particularly noticeable in the valleys to the south of the main cordillera, where we find 
West Kutubu, East Kutubu, Wiru, Teberan, Pawaian, Kamula, Inland Gulf and Turama-
Kikori. In the cordillera itself and along its northern edge, the Engan, Chimbu–Wahgi and 
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Kainantu–Goroka subgroups (the last arguably two microgroups, Kainantu and Goroka) 
occupy larger areas. The reason for this size difference within the east-central TNG region 
is probably one of geography. The Engan, Chimbu–Wahgi and Kainantu–Goroka 
subgroups largely occupy the gently sloping, broad, fertile valley systems of rivers that 
ultimately empty far to the south into the Gulf of Papua. These valleys provided spaces 
into which speakers of these language groups could readily spread. South of the cordillera, 
the valleys are steeper, narrower, and less fertile, descending rapidly to flat and often 
swampy terrain. Perhaps as a result, the region south of the cordillera tends to be thinly 
populated (see, for example, MacDonald’s 1973 account of the Teberan-speaking region). 

As one moves away from the east-central TNG region, the area occupied by each 
subgroup tends to be larger. This is evident in the southeast of Papua New Guinea, where 
the putative Southeast Papuan subgroup occupies an extended area to the south of the 
cordillera. The progressive increases in area are particularly dramatic to the west, where 
the Ok, Marind, Awyu-Dumut and Asmat subgroups and the West Trans New Guinea 
linkage occupy larger regions as one moves westward.  

The West Trans New Guinea linkage embraces three areas: the western part of the main 
cordillera, the Bomberai Peninsula of the Bird’s Head, and parts of Timor together with its 
offshore islands Alor and Pantar. It is labelled a ‘linkage’ in the sense of Ross (1988:9–11; 
1997)—a group of languages which has resulted from the gradual diversification of (part 
of) an earlier dialect chain rather than from a discrete protolanguage. A linkage is 
characterised by a pattern of overlapping innovations. The languages of the Dani, Wissel 
Lakes, West Bomberai and East Timor microgroups all reflect an innovation whereby *ani 
‘I’ has replaced Proto TNG *na, but this innovation is not reflected in the West Timor–
Alor–Pantar microgroup. On the other hand, the West Bomberai, East Timor and West 
Timor–Alor–Pantar microgroups all reflect an innovative form *bi ‘we’.18

Voorhoeve (this volume) suggests on lexical grounds that Awyu-Dumut and Ok form a 
larger subgroup. There are also lexical similarities between Ok and Asmat, but he 
attributes these to borrowing. There are also hints in the pronouns of Awyu-Dumut, Ok, 
Asmat and Mombum that they could possibly form a yet larger subgroup, but it is difficult 
to determine whether the relevant features are retentions or innovations. For this reason I 
have chosen to treat them as separate subgroups. If they do form a higher-order subgroup, 
however, the pattern of larger subgroups in the west of New Guinea becomes even more 
striking. 

The list of TNG subgroups in Table 7 includes some microgroups whose preliminary 
assignment to the TNG family on the basis of pronouns might be open to question because 
the number of Proto TNG pronouns reflected in their paradigm is either one or zero. These 
microgroups can be placed in three categories: (1) those which on closer inspection can be 
assigned to the TNG family on the basis of forms reflecting two or more of those 
reconstructed in Table 4; (2) those for which there are grounds other than pronouns for 
assignment to TNG; and (3) those for which we need more data to make a better than 
tentative preliminary assignment. 

Typical of Category 1 is the Madang subgroup, which is characterised by the fact that it 
has replaced the Proto TNG first, second and third person singular pronouns *na, *ŋga and 
*ya (Table 4) by *ya, *na and *nu respectively (Pawley 1998; Ross in prep. a). However, 
  
18 In the West Bomberai language Iha the reflex of *bi is the exclusive pronoun; in the East Timor and West 

Timor–Alor–Pantar languages it is the inclusive pronoun. This crossover is unexplained, but independent 
innovation seems unlikely. 
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the Madang languages do retain reflexes of Proto TNG *ua ‘s/he’, *nja ‘you (plural)’ and 
the number-marking suffixes *n[V]- ‘plural’ and *-li ‘dual’. Furthermore, as Pawley (this 
volume) shows, some of the verbal suffixes indicating the personal and number of the 
subject in Madang languages are clearly cognate with those found in Finisterre–Huon and 
Kainantu–Goroka (and indeed certain other TNG) languages. This gives good reason to 
infer that the Madang languages do belong to the TNG family, and that their pronoun 
paradigm reflects precisely the kind of innovation that allows us to establish them as a 
subgroup within the family. This inference is also supported by numerous reflexes of Proto 
TNG basic vocabulary in Madang languages. An argument similar to the one used here can 
also be put forward for the Chimbu–Wahgi and Engan subgroups.  

In Category 2 are the Eleman, Kiwai, Pawaian West Kutubu, East Kutubu and 
Binanderean groups. The case for attributing the Eleman and Kiwai groups to the TNG 
family is more tenuous than the case for the Madang group. The Eleman languages are 
closely related to each other, and the reconstructed Proto Eleman singular pronouns are 
*ara, *a and *are. Initially, it seemed that these provided no evidence for TNG 
membership. However, there seems to be good evidence that nearby Kaki Ae is the closest 
relative of the Eleman languages (Franklin 1995) as there are regular sound 
correspondences between Kaki Ae and Eleman languages. The first and second person 
singular Kaki Ae pronouns are na-o ‘I’ and a-o ‘you’, the first parts being plausible 
reflexes of Proto TNG *na and *ŋga. Since Kaki Ae n regularly corresponds with r in 
Eleman languages, it is possible that Proto Eleman *ara and *a also reflect Proto TNG *na 
and *ŋga. 

The Kiwai languages form an obvious microgroup. However, the reconstructable Proto 
Kiwai singular pronouns *(a)mo ‘I’, *(o)ro ‘you’ and *nau ‘s/he’ (Ross in prep. a) almost 
certainly do not reflect Proto TNG forms. Reasons for thinking that the Kiwai group may 
nonetheless belong to the TNG family are that Kiwai languages reflect some basic TNG 
vocabulary items (Andrew Pawley pers. comm.) and that their subject agreement prefixes 
n- ‘first person’ and g- ‘non-first person definite past’ perhaps reflect grammaticisations of 
the Proto TNG free pronouns *na and *ŋga respectively. There is a problem here, 
however: the non-first person future and immediate past prefixes are respectively w- and  
r-, and these cannot be readily sourced to a Proto TNG pronoun. 

The Pawaian, West Kutubu, and East Kutubu groups are assigned to TNG as an initial 
hypothesis because they display readily recognisable reflexes of Proto TNG lexicon 
(Osmond, Pawley & Ross in prep.). I am acutely aware that lexicon can be borrowed and 
that, even as preliminary assignments, these are less secure than those where there are 
reflexes of two or more of the Proto TNG forms in Table 4. 

The case for Binanderean as TNG is stronger, as there is not only good lexical evidence 
(better than for the three groups just mentioned) but also morphological evidence in the 
form of verbal suffixes marking subject person/number which resemble those in 
established TNG languages. 

Finally, for the groups in Category 3—Kaure, Pauwasi, Teberan and Goilalan—there 
are insufficient data for even a preliminary assignment of Category 2 reliability. All we 
have are a limited number of lexical items that appear to be of TNG origin.19 I have 

  

 

19 It is tempting to include the Sentani group here, as Voorhoeve (1969) draws attention to items of basic 
vocabulary which resemble their Asmat counterparts, and Asmat is clearly TNG. However, the pronouns 
of the Sentani languages place them with East Bird’s Head, Tause and Burmeso, as mentioned in §3.4, 
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retained these items in the listing in Table 7 (and hence on Map 5) only because I think 
further investigation may reveal that they are TNG subgroups, whereas I see less 
likelihood of this for the groups listed in the next section. 

2.4  Papuan families other than Trans New Guinea 

A detailed comparison of Wurm’s ten Papuan families (§1.2) with my 23 (§1.2) is 
beyond the scope of this chapter, but certain observations are worth making. 

On Wurm’s account, two separate sections of the north coast region are occupied by 
non-TNG Papuan families (Map 2). One occupies the northern Bird’s Head, part of Yapen 
Island and the east coast of Cenderawasih Bay. The other is situated in the Sepik and Ramu 
valleys and surrounding areas. In the revised geography presented here (Map 4), these two 
sections of the north coast region are effectively joined by groups which Voorhoeve (1975) 
had assigned to ‘sub-phyla’ of the TNG phylum. As a result, a large swathe of north and 
northwest New Guinea is occupied by apparently non-TNG Papuan families. (Both maps 
are oversimplified, in that there are more uninhabited areas than are shown.) 

In the northwest area, the most striking feature is that three groups recognised in 
Wurm’s classification, namely West Papuan, East Bird’s Head and the Yava group (the 
part of the Cenderawasih Bay family situated on Yapen Island) may perhaps constitute a 
single ‘extended West Papuan’ linkage. Also apparently belonging with the East Bird’s 
Head group are the Sentani group (a TNG group in Wurm et al.’s classification), the isolate 
Burmeso, as well as Tause and Weirate, two languages included in Clouse’s (1997) 
classification. Languages of all these groups except the Amberbaken subgroup of West 
Papuan reflect a form *da or *di ‘I’. West Papuan languages reflect *na or *ni ‘you 
(singular)’, whilst East Bird’s Head, Sentani, Burmeso and Tause/Weirate reflect *ba or 
*wa ‘you (singular)’. Most West Papuan languages, East Bird’s Head and Sentani reflect a 
form for ‘we (exclusive)’ in *m-. The correspondences among these forms are by no means 
as good as those among many TNG languages, but they suggest that these languages may 
have an exclusively shared period of common history. 

On both Maps 2 and 4, the Sepik Basin and its surrounds are an area of considerable 
diversity. The majority of the languages in the region were assigned by Laycock (1973) to 
the Sepik–Ramu and Torricelli phyla.  

Laycock’s Sepik–Ramu phylum had three major components, the Sepik, Lower Sepik 
and Ramu sub-phyla, and two minor ones, the isolate Taiap (Gapun) and the Leonhard 
Schultze sub-phylum. Pronoun evidence suggests the following four possible families: 

(a) a Sepik family which includes Laycock’s Sepik and Leonhard Schultze groups; 

(b) a Ramu–Lower Sepik family with subgroups corresponding to Laycock’s Ramu and 
Lower Sepik sub-phyla, except that the Yuat group is excluded from the Ramu 
subgroup; 

(c) a Yuat family, which Laycock includes in his Ramu sub-phylum; 

(d) the isolate Taiap, which is not obviously related to (a), (b) or (c). 

                                                                                                                                                                 
and I prefer to be consistent in giving primacy to pronoun-based groupings until further research indicates 
otherwise. 
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In fact, on the evidence of pronouns alone, there is no unambiguous connection between 
the Lower Sepik and Ramu groups. The connection between the two groups is a 
resemblance between the unpredictable plural markers on nouns in Watam, a Ramu 
language, and the plural markers of the various noun classes in Lower Sepik languages, a 
fact noted by Foley (1999; this volume). There is also a small number of lexical cognates 
(Foley this volume). 

Map 4 shows two non-TNG Papuan families on the south coast of New Guinea, where 
Wurm has none. The first is the South–Central Papuan family, consisting of three 
subgroups, Yelmek–Maklew, Morehead–Upper Maro and Pahoturi, the second the Eastern 
Trans-Fly family. All these languages are attributed by Wurm and his colleagues to the 
Trans-Fly–Yelmek–Maklew group, a TNG ‘sub-phylum’ which also includes the Tirio and 
Kiwai groups (Table 2). It emerges from Wurm’s (1975a) discussion, however, that he 
considers these languages (or all except Yelmek–Maklew) to be languages of non-TNG 
descent which have been in considerable contact with TNG languages and that he places 
them in a TNG ‘sub-phylum’ on typological grounds.  

The pronoun-based analysis gives results which differ from Wurm’s in certain respects. 
First, it suggests that Tirio is of TNG descent (see Table 6) and that Kiwai may be of TNG 
descent (§2.3). Second, it gives a different subgrouping from Wurm’s. He separates out the 
Yelmek–Maklew group from the rest of the sub-phylum, whereas the pronoun-based 
analysis separates out the Eastern Trans-Fly family and has it unrelated to the South–
Central Papuan family. The evidence for the latter lies mainly in second and third person 
pronouns in *b-. Morehead–Upper Maro languages reflect *bo ‘second’ and *be ‘third’, 
and Yelmek–Maklew *ob and *eb. The Pahoturi languages also have forms in *b-, but the 
vowels are hard to reconstruct. Morehead–Upper Maro languages have first person forms 
apparently reflecting *ni or *ŋg-, the Pahoturi languages *ŋa-na and the Yelmek–Maklew 
languages *ŋöl. Again, these forms are not unambiguous markers of a genealogical 
relationship, but they suggest that relationships among these languages are more likely 
than with the Eastern Trans-Fly languages whose first, second and third person singular 
forms reflect *ka, *ma and *tabV respectively. 

3  New Guinea linguistic geography and its implications  
for settlement history 

Up to this point the raw results of a pronoun-based analysis have been summarised with 
few attempts at interpretation. My objectives in this section are to pull together the 
grouping and subgrouping hypotheses presented in §2.2–§2.4, to look for overall patterns 
in them and to examine some possible interpretations.  

As only a set of preliminary hypotheses is offered here, it may seem like temerity to 
attempt a summary of patterns and to offer interpretations. I venture to do so precisely 
because certain patterns emerge from this analysis. It is quite likely that the pronoun-based 
approach misses some families and subgroups, and that some of the proposed non-TNG 
families will eventually prove to be invalid. But the very fact that there are patterns to 
describe and to interpret suggests that the pronoun-based approach has general validity and 
that these patterns will survive further testing. If the approach had no validity, there would 
be far more randomness in the resulting linguistic geography. 
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The linguistic geographies of the New Guinea mainland and of northwest Melanesia 
differ sharply. For the mainland, the overall pattern revealed in Map 4 is of a single large 
group, the TNG family, whose members are spoken along the length of the main cordillera 
and in much of the region to the south of it, as well as in parts of Timor, and on Alor and 
Pantar. Most of the region to the north of the cordillera, as well as northern Halmahera, is 
occupied by non-TNG families. Apparent non-TNG families are also found in a 
discontinuous region of the south coast of New Guinea. Austronesian languages occupy 
very limited parts of the New Guinea mainland, the main exceptions being the extreme 
southeast, the Markham Valley and part of the Bird’s Head. 

The situation in northwest Melanesia is very different. Here there is a thin scattering of 
individual Papuan languages and small families, everywhere surrounded by Austronesian 
speakers (Map 3). The sharp contrast in linguistic geography between mainland Papuan 
and east Papuan languages tells us at least that the prehistories of these two Papuan regions 
must have differed significantly (Ross 2001b). It is reasonably certain that Austronesian 
speakers arrived in the Bismarck Archipelago, which overlaps with the east Papuan region, 
some 3500 years ago, settled New Britain and New Ireland, then the Admiralties and small 
islands off Bougainville, and spread rather rapidly eastward and southward to populate the 
Pacific islands. We can also infer that before their arrival the area which Austronesian 
speakers occupied, as far east as the central Solomons at least, was previously peopled, 
perhaps rather thinly, by speakers of Papuan languages. It is almost certain that today’s 
east Papuan languages represent linguistic survivals from this period in a region in which 
Papuan languages have otherwise been displaced by Austronesian.  

There are certain typological similarities which are shared by a majority of east Papuan 
languages, but no similarities in form which allow us to posit any east Papuan family with 
more than four members (Ross 2001b; Dunn, Reesink & Terrill 2002; Terrill 2002). The 
typological similarities between families could reflect a genealogical relationship, but do 
not necessarily do so. It is more likely that they reflect contact. Since these typological 
features are in most cases not shared with neighbouring Austronesian languages, and a 
number of east Papuan families have not been in contact with each other since 
Austronesian languages expanded across the region, it follows that they reflect a period of 
contact among Papuan languages before this Austronesian expansion, that is before, say, 
3500–3000 BP. How long this pre-Austronesian period might stretch back is unknown. 
Archaeological evidence dates human habitation on New Britain and New Ireland to 
35,000 years ago (Spriggs 1997:47).20 We have no way of knowing whether (any of) the 
east Papuan languages are descended from the language(s) of the first human arrivals in 
the region.  

One may infer from the geography of Austronesian settlement that mainland speakers of 
Papuan languages had more demographic muscle than their counterparts in the islands. 
From the (as yet) limited archaeological evidence one may infer that this muscle was due 
to the intensive cultivation of root crops well before the Austronesian arrival: taro 
(Colocasia esculenta) in the highlands (Denham this volume) and the lesser yam 
(Dioscorea esculenta) in the hills between the Sepik River and the north coast (Allen this 
volume; Swadling & Hide this volume). This is not to suggest that root crops were not 
consumed in the islands. But, if Spriggs’s and Kirch’s interpretation of the archaeology is 
  
20 Specht (this volume) notes that the earliest settlements on New Britain and New Ireland may not have 

survived, and that resettlement occurred around 20,000 BP, with continuous occupation down to the 
present. 
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correct, then there was a gradual change in northwest Melanesia from an outright hunter–
gatherer, foraging lifestyle to what Spriggs calls ‘wild food production’—the deliberate 
adjustment of the forest environment through the introduction of wild animal species (the 
phalanger to New Ireland) and the transplantation of nut trees (and perhaps other plants?) 
(Spriggs 1997:61–63; Kirch 1997:35, 41). Only with the arrival of the Austronesians did 
this become full-blown agriculture (Spriggs 1997:85).  

A factor which may have contributed to the sluggishness of this development is malaria. 
According to Groube (1993), malaria was already present in New Guinea during the 
Pleistocene. It has long prevented populations which lacked the appropriate immunity and 
cultural practices from moving into malarial regions, typically near the coast or on 
floodplains and deltas (Bayliss-Smith 1994). Groube (cited by Bayliss-Smith21) proposes 
that the Austronesian settlement of the Bismarcks was made possible by cultural strategies 
(for example living in post houses over salt water) that allowed people to live with malaria 
and to utilise rich coastal resources. 

What would have happened to northwest Melanesian Papuan speakers and their 
languages with the settlement of Austronesians on their coasts? Reconstruction of similar 
encounters in the Philippines (Headland 1986; Headland & Reid 1989; Reid 1994), Borneo 
(Sather 1995) and peninsular Malaysia (Benjamin 1986) suggests that some hunter–
gatherers might have retained their lifestyle, perhaps entering into a symbiotic relationship 
with the newly arrived agriculturalists, whilst others would have merged with them 
(Bellwood 1997:131–135). Either way, it is likely that Papuan speakers would have shifted 
to an Austronesian language, resulting in the present-day Austronesian coverage of 
northwest Melanesia. This would have been a gradual process, an inference supported by 
the distribution of Lapita sites. A few communities, however, maintained their earlier 
languages, and these were ancestral to today’s east Papuan languages. 

The fact that Austronesian speakers have made few inroads on the mainland implies 
that the mainland was more densely populated than the islands when Austronesians 
arrived. Evidence from the subgrouping of Oceanic Austronesian languages suggests in 
any case that the present Austronesian languages on the eastern half of the mainland reflect 
settlements of lowland, malarial areas which took place well after initial arrival around 
3500 BP. The earliest archaeological date that can be associated with settlement on the 
south coast of Papua New Guinea is around 2050 BP (Vanderwal 1973). No date is 
associated with any north coast Austronesian settlement, but these settlements all appear to 
postdate the Lapita culture. 

It is possible, at least, that the domestication of taro fuelled the expansion of TNG 
speakers, starting from a small area in the east-central TNG region (§2.3) and spreading 
along the cordillera in both directions and down into the southern lowlands. The 
archaeological evidence (Denham this volume) suggests that some domestication of taro 
may have started as early as 9000 BP, but a date of perhaps 6000 BP for the beginnings of 
the TNG dispersal is more plausible. It is probable that taro-growing TNG speakers 
expanded their territory into areas already occupied by speakers of other Papuan 
languages.  

Groube (cited by Bayliss-Smith 1994) notes that, probably because of malaria, there is 
remarkably little occupation evidence from the south coast of Papua New Guinea before 
Austronesian settlement two thousand years ago. This implies, perhaps, that TNG speakers 
  
21 Bayliss-Smith refers to a paper by Groube entitled ‘The role of malaria in Melanesian prehistory’, 

forthcoming in Antiquity, but the index to the journal refers to no such paper. 
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settled the lower-altitude regions south of the cordillera very slowly, and encountered only 
thin populations of hunter–gatherers or wild food producers. This situation is reminiscent 
of the Austronesian encounter with Papuans in northwest Melanesia, except that here the 
new arrivals are coming from the interior. Some of the pre-TNG inhabitants would have 
shifted to a TNG language. Some, however, might have maintained their earlier languages, 
and these may be ancestral to some of the non-TNG Papuan languages of the present. 
There is perhaps an overlap between the families descended from some of these languages 
and the languages that Wurm labelled ‘sub-phyla’. Many speakers of non-TNG languages 
who lived in contact with speakers of a TNG language would have been bilingual in that 
language: over time, this would have led to metatypy of the non-TNG language on the 
TNG model, resulting in a non-TNG language which was typologically similar to its TNG 
neighbour—just the kind of language attributed by Wurm to his Trans-Fly–Yelmek–
Maklew group (§2.4). It is probable that a number of languages in the south–central coastal 
region of New Guinea have had a long and complex contact history. Not only do we find 
non-TNG languages there which display signs of contact with TNG, but also putative TNG 
subgroups like Kiwai and Eleman that are typologically unlike other TNG languages 
(§2.3). 

As I noted in §2.3, Map 5 shows that the typical geographic area occupied by each 
pronoun-based TNG subgroup is considerably larger in the southeastern peninsula and in 
the western half of New Guinea than it is in the east-central region. If this pronoun-based 
subgrouping is correct—and only further research can confirm whether it is—then a 
historical inference can be made. The classic explanation for a language map like Map 5 in 
which a language family displays a centre of greatest genealogical diversity, with 
decreasing diversity towards the periphery, was provided by Sapir (1916) and elaborated 
by Dyen (1956): the centre of greatest diversity represents the area in which the language 
family most probably originated. If this principle is applied to the Trans New Guinea 
family as it is reflected in its pronouns, then the family perhaps22 originated somewhere in 
the east-central region of the cordillera. This in turn may reflect an original domestication 
of taro in the east-central region. The fact that a large western portion of the main 
cordillera is occupied by the West TNG linkage languages of the Dani and Wissel Lakes 
subgroups is consistent with the occupation of larger regions away from the origin by 
single branches of the family. If this interpretation is correct, incidentally, then the extreme 
of the West TNG linkage in Timor, Alor and Pantar represents relatively late TNG 
settlement.23

We need to be careful not to jump to premature conclusions on the basis of the previous 
paragraph. First, the only criterion for diversity is putative innovations in pronouns: one 
would prefer a larger body of supporting evidence for the subgroups shown in Table 7 and 
Map 5. Second, Sapir’s explanation is not the only possible explanation of diversity. 
Physical geography may constrain the geographic area occupied by speakers of a group of 
languages. Contact with unrelated languages may also bring about diversity, and given that 

  
22  I write ‘perhaps’, because current understanding of higher-order subgroups within the TNG family is very 

limited. 
23 It has sometimes been suggested (but apparently not in print) that the TNG languages of Timor, Alor and 

Pantar reflect an origin for TNG in the islands to the west of New Guinea. The pronoun-based analysis 
suggests, on the contrary, that the island TNG languages have their origin in New Guinea. It is 
nonetheless probable that speakers of TNG languages reached Timor, Alor and Pantar before speakers of 
Austronesian languages arrived (perhaps between 4500 and 4000 BP; Bellwood 1997:123). 
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the Trans New Guinea family shares the island of New Guinea with other Papuan families, 
it is reasonably certain that contact has played a role in the history of a good many Trans 
New Guinea languages.  

There is another factor that may have contributed to the discrepancy in linguistic 
geography between the east-central and western parts of New Guinea. A portion or 
portions of the western part south of the cordillera were under water due to an inundation 
that reached its greatest extent around 6000 BP and has been gradually retreating ever 
since (Chappell this volume). This would imply that the Marind, Awyu–Dumut and Asmat, 
each of which occupy large tracts of land, have expanded into the region as the waters have 
retreated. This, of course, must be an oversimplification. The area occupied by the Marind 
subgroup is cut in two by the Awyu–Dumut, who presumably expanded southwards after 
the westward spread of the Marind. And this history does not account for much smaller 
subgroups like the Kayagar or the Mombum (Map 5).  

It is possible that TNG speakers seeking to expand into wider territory did not only 
encounter hunter–gatherers. Particularly in areas where non-TNG Papuan families show no 
sign of contact with TNG languages, it is possible that there may already have been denser 
populations with agriculture based on tubers. The prototype of such an area is the Sepik 
Basin (§2.4), which today has the densest population in the Pacific outside the New Guinea 
Highlands, thanks to the intense cultivation of the lesser yam. However, reconstructing the 
history of this region is complex, as it is reasonably clear that a portion of it was occupied 
by an ‘inland sea’ six thousand years ago (Swadling 1997; Chapell this volume). Changes 
in the environment due to the sea’s regression make it difficult to be sure what the main 
staples were at the time of the TNG expansion (Swadling & Hide this volume). 

Map 4 shows that among the regions occupied by non-TNG languages, the Sepik Basin 
with its surrounds is linguistically one of the most complex in New Guinea. The reasons 
for this complexity will themselves be complex. Some of them are likely to be very 
ancient, and others relatively modern. I will work backwards, looking at the more modern 
reasons for this complexity first.  

Map 6 shows the Sepik and Ramu regions, with the shoreline of the Sepik–Ramu inland 
sea at about 6000 BP superimposed on it. The Torricelli family falls into three regions. The 
largest is in the Torricelli and Prince Alexander Ranges to the north and west of Maprik, 
the second (appearing in two parts on the map) is to the west and south of Murik Lakes, 
and the third and smallest is on the coast opposite Manam Island. These areas can be 
conveniently labelled Torricelli I, II and III. Less than half of the area of Torricelli I is 
shown on the map.  
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Since the Torricelli languages are all descended from a single ancestor, the family must 
at one time have occupied a single continuous area. The present separations are either the 
result of movements of Torricelli speakers away from the contiguous area or of the 
incursion of non-Torricelli speakers into that area. Torricelli I and II are separated by 
languages of the Ndu subgroup of the Sepik family, and oral history suggests that the 
ancestors of these Ndu speakers moved from somewhere in the neighbourhood of Chambri 
Lake towards the southern foothills of the Prince Alexander Range, then to the coast 
(Roscoe 1994), occupying the very productive land in the foothills of the range, which was 
and is suitable for yam production (Allen this volume). In the process they cut off the 
Lower Sepik language Chambri (south and west of Chambri Lake) from its relatives (Foley 
this volume). Both the genealogies which form part of the oral history and the lack of 
diversification among Ndu languages suggest a timescale of just a few hundred years.  

Foley (this volume) points out that the area of greatest diversity within the Sepik family 
lies a fair distance upriver from Ambunti (and is thus not included on Map 6) between the 
Wogamush and May rivers. This makes it a strong candidate for a major dispersal centre 
whence speakers of dialects ancestral to the present-day Sepik subgroups moved north, 
south, east and west. He also suggests that the languages of the Leonhard Schultze 
subgroup, spoken along the Leonhard Schultze River, a southern tributary of the Sepik 
River, warrant investigation as ‘a plausible origin point of the Sepik family’. Speakers of 
some of the Leonhard Schultze languages (if indeed they all belong to the same 
subgroup24) live high on the northern flank of the main cordillera, and this would mean that 
the Sepik family has its origin well up into the cordillera. Speakers of some of the 
languages of the Sepik Hill subgroup of the Sepik family (some of which appear in the 
lower left-hand corner of Map 6) also sit high in the cordillera. Foley attributes their 
present location to movement southward from the diversification area on the Sepik River, 
but, given their location in the cordillera to the east of the Leonhard Schultze languages, I 
wonder whether the Leonhard Schultze and Sepik Hill languages represent a very early 
diversification of the family in the high valleys on the northern flank of the cordillera 
before a descent of Sepik languages into the Sepik Basin region, a descent perhaps 
following the regression of the inland sea around 3600 BP.25

Map 6 shows that the region between Torricelli II and III corresponds very closely with 
the two sides of the entrance to the inland sea. At first sight this suggests the possibility 
that Torricelli II and III were originally separated by the rise of the inland sea, but this 
would place their separation well before 6000 BP. The evident relatedness of the languages 
in Torricelli I, II and III makes a time depth of this magnitude unlikely. A more likely 
scenario is that ancestors of Torricelli III speakers migrated along the coast and across the 
mouth of the inland sea at a date much nearer to 3600 BP. Although Laycock (1975) 
emphasises the similarities among Torricelli languages, his comment that lexicostatistical 

 
24 Laycock (1973) attributed six languages spoken on the Leonhard Schultze River to his ‘Leonhard 

Schultze sub-phylum-level stock’, taking this to be coordinate within his Sepik–Ramu phylum with the 
Sepik sub-phylum. Pronoun data are available for three of these: Papi, Walio and Pai. I have very 
tentatively reassigned Papi to the Sepik Hill subgroup. Walio and Pai pronouns resemble each other. 
Their singular pronouns bear no resemblance to Sepik languages, but the non-singulars do, suggesting 
that they are related to Sepik languages (e.g. Walio nei-/na-r- 1P/1D, di-/da-r- 2P/2D, oro-/ra-r- 
3P/3D versus non-singular roots in Karawa [Ram subgroup] na- 1, yi- 2, at- 3).    

25 According to Roscoe (1994), oral history suggests that the northward movement occurred even earlier 
and that the settlers crossed the inland sea to settle on its north coast. 
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percentages drop as low as 4% between the ends of the family and that distant languages 
often share less than 20% is consistent with a time depth of at least 3600 BP. We know 
with confidence that the time depth of Oceanic Austronesian is 3500–3000 BP (Pawley 
2003), and most Oceanic languages seem to have about the same degree of typological 
similarity as Torricelli languages and higher lexicostatistical percentages. Indeed, given 
that Torricelli languages seem in some respects to be somewhat more different from one 
another than Oceanic languages, and yet they have remained in much greater proximity to 
each other than Oceanic languages (and proximity should slow diversification), it may be 
that the break-up of Proto Torricelli occurred earlier than the break-up of Proto Oceanic. 

The region between Torricelli II and III is today occupied by speakers of Ramu and 
Lower Sepik languages. From Map 6 it seems likely that the Ramu speakers moved into 
their present locations from somewhere around present-day Aiome as the inland sea 
receded. The fact that Lower Sepik speakers live along the Sepik River implies that they 
moved along it after it had become a river, that is after the inland sea had receded.  

This raises a geographic question. If the Ramu and Lower Sepik groups are related, then 
where is the point of origin for the Ramu–Lower Sepik family? Two hypotheses offer 
themselves. 

Under the first, the origin point is somewhere between Kambot and Angoram, where 
the two (sub)groups meet. This is consistent with the fact that the Lower Sepik group itself 
has at least two subgroups, Murik–Kopar (perhaps with Angoram) and Yimas–Karawari 
(perhaps with Chambri) (Foley this volume), and the seam between them lies not too far 
from the proposed origin point. This would mean that Proto Lower Sepik was spoken on 
the Sepik River around Angoram and that speakers of dialects ancestral to the two 
subgroups moved east and west respectively along the river (and south up the Karawari). 
We would then expect the origin point of the Ramu group to be near Kambot, but this 
expectation is not fulfilled: if there is a centre of diversity within the Ramu group, it 
includes the Aian, Rao, Tamolan and Grass subgroups and is well inland along the Ramu 
River itself. 

Under this hypothesis, incidentally, the diversification of Ramu–Lower Sepik would 
significantly postdate the regression of the inland sea. Given the great differences between 
Ramu and Lower Sepik described by Foley, this seems unlikely. The hypothesis is also at 
odds with two other pieces of information. First, oral history indicates that the Yimas area 
is the origin point for the Lower Sepik group, and that Lower Sepik speakers moved 
downriver (Foley pers. comm.). Second, the centre of diversity of the Ramu group implies 
that Ramu speakers came downriver from Aiome. This suggests that the origins of both the 
Lower Sepik and the Ramu groups were at the furthest points upriver within their present 
distributions, or further upriver still. 

This takes us to a second hypothesis, that Proto Ramu – Lower Sepik was spoken 
somewhere in the foothills of the Schrader Range (itself on the fringe of the highlands) and 
split into Proto Ramu and Proto Lower Sepik, speakers of each of which found their way 
down to the lowlands via different valleys. Ramu speakers probably followed the receding 
shoreline of the inland sea down towards the coast. This would place the date for Proto 
Ramu – Lower Sepik probably somewhere before 3600 BP. Later on, after the regression 
of the inland sea, Lower Sepik speakers followed the Sepik River down towards the coast.  

Inspection of Map 6 suggests a piece of speculation: the isolate Taiap corresponds quite 
closely in location with the large island in the entrance to the inland sea. Is it perhaps the 
descendant of a language spoken on that island? 
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We may summarise these putative movements in rough chronological order as follows: 

A. Proto Ramu – Lower Sepik splits into Proto Ramu and Proto Lower Sepik, each of 
which moves down from the highland fringe. 

B. Sepik speakers move down from the northern flank of the cordillera to the Chambri 
Lake area. 

C. 1. Torricelli III separates from Torricelli II. 

 2. The inland sea recedes (ca 3600 BP). 
3. Ramu speakers move downriver from the Aiome area to intervene between 

Torricelli II and Torricelli III. 

D. Lower Sepik speakers move from the Yimas area down to the Sepik River, then 
down the river towards the coast. 

E. Sepik (Ndu) speakers moved from the Chambri Lake area and split Torricelli II from 
Torricelli I. 

E is placed last because it seems very recent; it must have been subsequent to B. D must 
have occurred later than C2 and probably later than C3. C3 must have occurred later than 
A. The chronological relationship between B and A is indeterminate.  

It is noticeable that, except for Torricelli languages, these movements are from inland 
towards the sea. Sorting out their causes, however, is not easy. Is it simply that as the 
inland sea receded vacant land appeared below the foothills of the main cordillera and 
populations of Sepik, Lower Sepik and Ramu speakers moved in to fill it?26 Or did the 
TNG expansion along the main cordillera displace non-TNG speakers and precipitate the 
downhill movement?  

The latter would imply that the situation in the Sepik Basin area was different from the 
situation to the south of the cordillera. TNG speakers seem to have moved southward with 
little resistance from an earlier population, whereas in the Sepik Basin area they 
encountered a population with more muscle. Does this mean that the earlier population 
south of the cordillera were hunter–gatherers or wild food producers, whereas those along 
the northern edge of the cordillera to the south of the inland sea already practised intensive 
agriculture? The answer is possibly ‘yes’: there is evidence that populations north of the 
cordillera had a higher immunity to malaria than those to the south (Groube, cited by 
Bayliss-Smith). As we have seen, there is a probable correlation between agriculture and 
the ability to live with malaria. 

Although these reconstructed movements provide a hypothesis as to why one part of the 
New Guinea north coast region has the complex linguistic geography that it does, they do 
not explain why there were so many non-TNG families in the first place. There are a few 
suggestions scattered through Wurm (ed., 1975) that the diversity is due to multiple 
immigrations. I have suggested elsewhere (Ross 1995a) that Papuan diversity, relative to 
the much larger area occupied by the Austronesian family, is symptomatic of what Nichols 
(1992:13–15, 21–22) calls a ‘residual zone’. A residual zone (Nichols’s example is the 
Caucasus) is a refugium which attracts new communities of speakers whose languages 
generally do not replace each other, leading to an increase in genealogical and typological 
diversity over time. However, if New Guinea is such a refugium, then we have to ask, 

  
26 Yuat speakers could presumably also be added to this list. 
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Where did these speakers come from? Why were there so many migrations to New 
Guinea?  

There is an alternative and (I now think) better account, which does not appeal to 
multiple immigrations.27 We have seen that the east Papuan languages must already have 
been very diverse by the time the Austronesians arrived, and that it would perhaps even 
then have been impossible to see wider genealogical relationships among the 
geographically dispersed families. This diversity was probably due to the great time depth 
of their speakers’ presence in the region. I suggest that this was also true of the non-TNG 
languages of mainland New Guinea, and that before the TNG expansion there were 
numerous non-TNG families spread across the habitable parts of the mainland.28 In the 
north, where these families had greater population density, presumably through agriculture, 
their languages survived, so that the north provides a sample of a diversity that had 
previously existed more widely in New Guinea—a diversity that may be attributable to 
time depth alone. Archaeological evidence dates human habitation of New Guinea to 
somewhere between forty and sixty thousand years and is thus entirely consistent with 
such an inference. 

The account proposed in the previous paragraph allows the inference that non-TNG 
families may be genealogically related, but at a time depth too great for us to securely 
demonstrate their relationships. As we are looking at diversification which has been going 
on since well before 6000 BP, we would be unlikely to find even pronoun evidence of 
relationship, and certainly no lexical evidence. What we might just find, however, is bound 
morphology. I have found just one piece of such evidence, pointing to a possible 
relationship between two TNG subgroups, namely Chimbu–Wahgi and South Engan, and 
three non-TNG families: Sepik, Torricelli and Senagi. Each of these (proto) languages 
displays a contrast between *-m ‘plural’ and *-p ‘dual’, shown in Table 8. Supporting data 
are found in Ross (in prep. a, in prep. b). If this pattern is preserved in two TNG subgroups 
and three non-TNG families, then it is possible to infer that it occurred in Proto TNG and 
has been lost in most TNG subgroups and perhaps in other non-TNG families. 

 
Table 8: Reconstructed pronouns which appear to reflect ancient *-m ‘plural’  

and *-p ‘dual’ 
 
Proto Chimbu Wahgi *ti-n-im 1PL  *ti-l[ip] 1DL  TNG 
   *e-n-im 3PL  *e-l[ip] 3DL 
 
Proto South Engan *[n]i-mi 2PL  *[n]i-bi 2DL  TNG 
   *[n]i-mu 3PL  *[n]i-pu[li] 3DL 
 
Proto Sepik  *ke-m 2PL  *ke-p 2DL  non-TNG 
   *de-m 3PL  *de-p 3DL 
 

  
27  I do not want to exclude a multiple-immigrations hypothesis, but merely to suggest that there is an 

alternative. 
28  I mentioned above that parts of south-western New Guinea were under water until after 6000 BP. Parts of 

the central cordillera that are permanently settled today were too cold for any more than seasonal 
occupation until perhaps 10,000 BP. 
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Proto Marienberg *na-m 1PL  *na-u 1DL  non-TNG: Torricelli29 
   *nu-m 2PL  *nu-Ò 3DL 
 
Anggor  sihamun 2PL  sihafanda 2DL non-TNG: Senagi 
(masculine forms) ahamun 3PL  ahafanda 3DL 
 

Note: Proto Chimbu Wahgi *n etc. are dental, contrasting with alveolar *n etc. 
 

I offer this evidence with some hesitation, as it is almost the only evidence I have that 
TNG and non-TNG families may be related. Possible further evidence is that look-alikes of 
Proto TNG *kindil ‘root’ occur in certain Torricelli languages and of *(n)iman ‘louse’ in 
languages of the Ndu subgroup of the Sepik family (Andrew Pawley pers. comm.). 
However, these could be chance resemblances. Readers may be tempted to equate the 
proposal that Papuan languages have a common source with Greenberg’s (1971) Indo-
Pacific hypothesis. But my proposal is part of a tentative application of Step 1 of the 
comparative method (§2.1): ‘Determine on the strength of diagnostic evidence that a set of 
languages are genetically related’; that is, I am offering diagnostic evidence of a family, 
and weak evidence at that. Greenberg, by contrast, skipped Step 1 altogether. 

4  The use of pronouns for grouping languages 

There has been considerable controversy in recent years over the use of pronouns to 
identify language families (Campbell 1994, 1997; Gordon 1995; Nichols & Peterson 1996, 
1998; Rhodes 1997; Thomason & Everett in press). The purpose of this section is to 
address aspects of this issue and to position my methodology in relation to the controversy. 
I have delayed this until the end of the chapter on the assumption that some readers will be 
interested in my findings but not in my methods (which are in any case summarised in 
§2.1). Readers of whom this is true need read no further. 

As reported above (§2.2), this piece of research was started with no particular 
expectations, but 311 languages were found, many of them contiguous or nearly so, which 
share in common the fact that their paradigms of free and/or bound pronouns appear to 
reflect a single set of protoforms. The questions that the historical linguist must answer are: 
What kinds of event might have led to this situation? And what is the likelihood that a 
particular kind of event contributed to it? 

I can think of four kinds of event that might have led to or contributed to today’s 
situation: 

(1) The languages with resemblant pronouns are descended from a single protolanguage. 

(2) Languages have resemblant pronouns because one language has borrowed pronouns 
from another. 

(3) Languages have resemblant pronouns because there are forces at work which tend 
independently to create similar pronoun forms in different languages. 

(4) Languages have resemblant pronouns by chance. 

  
29  Proto Torricelli appears to have had the number markers *-m ‘plural’ and *-p ‘dual’. 
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It seems to me that the explanation most historical linguists would choose in the present 
(TNG) case is (1). The grounds for this choice are that events of the kinds presupposed by 
(2), (3) and (4) are much, much rarer than the shared inheritance of resemblant forms. 
Hence they would attribute a considerably greater likelihood to (1) than to (2), (3) or (4). 
This is not to suggest that (2), (3) and (4) are not relevant to the shaping of pronoun sets. 
Clearly they are, and examples of each kind of event are discussed in the literature. I come 
to these below. 

Salient features of my findings are:  

(i) the fact that the languages or their microgroups share two or more forms from the 
reconstructed paradigm in Table 2;  

(ii) their contiguity or proximity to each other; 

(iii) the large number of putative TNG languages.  

In order to understand why (1) provides the best explanation of my findings, I will 
examine in §4.1, §4.2 and §4.3 how our explanation of the data might change if we alter 
one of these factors substantially. 

4.1  Individual-identifying evidence and the paradigmaticity requirement 

Feature (i) above is a consequence of the methodological requirement that languages or 
microgroups share forms which seem to reflect two or more of the forms in the 
reconstructed paradigm. I will refer to this as the ‘paradigmaticity requirement’. The 
paradigmaticity requirement is essential if pronoun evidence is to be individual-
identifying, that is diagnostic of family membership (§2.1). I will refer to the comparison 
of paradigms to see whether they fulfil this requirement as ‘paradigmatic comparison’. 

Much of the controversy about the use of pronouns to identify language families has 
been stirred up by the fact that some scholars have imposed no paradigmaticity 
requirement. This, unfortunately, has brought the use of pronouns to identify language 
families into some disrepute. Greenberg (1987:49–55, 272–279) suggested that a major 
piece of evidence for his vast Amerind group was the occurrence of n in first person 
pronouns and m in second person. He compares individual pronominal forms, using 
perhaps a first person form from one paradigm (for example independent) in one language 
and a second person form from a different paradigm (for example genitive) in another 
language as representatives of a putative subgroup, and arrives at an alleged Amerind 
pattern of first person forms containing n and second person containing m. This is simply 
an application to pronouns of Greenberg’s ‘mass comparison’ (§2.1). 

Paradigmatic comparison differs from mass comparison in using full forms of pronouns 
(not just one consonant) and in comparing paradigms rather than (phones in) individual 
pronouns. As I reported in §2.1, I made a rough reconstruction of proto forms for each 
microgroup based on both bound and free forms. This had three effects. First, it sorted out 
pronominal material from paradigmatic material: for example, when I examined the 
Gwedena [Dagan] paradigm which includes  na-u 1SG,  ka-u 2SG, and  ma-u 3PL, it 
became clear that the pronominal forms were na-, ka- and ma- and that -u was 
paradigmatic material (this is confirmed by comparison with other Dagan languages). 
Second, it made cognate decisions within the microgroup explicit. Third, once I had 
reconstructed the paradigm of Proto TNG pronouns and pronominal affixes shown in 
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Table 2, the procedure forced a decision about whether a particular form, for example 
Gwedena [Dagan] na-u 1SG, or microgroup reconstruction, for example Proto Dagan *na 
1SG, reflected Proto TNG *na 1SG. This is far more stringent than Greenberg’s procedure 
of saying that the form contains n, the more so as he does not stipulate where n should 
occur in the morpheme. 

I assigned a microgroup to the TNG family on the basis of its pronouns only if it 
satisfied the paradigmaticity requirement, that is reflected two or more of the forms in 
Table 4. For example, the Dagan microgroup is assigned to the TNG family because both 
*na 1SG and *ga 2SG (and *nu 1PL) are reconstructable for Proto Dagan. The 
Binanderean microgroup is not assigned to the TNG family on the basis of its pronouns (it 
is assigned for other reasons; see §2.3) because it fails the paradigmaticity requirement. 
The Proto Binanderean forms are *na 1SG, *ni 2SG and *nu 3SG, and only the first of 
these perhaps reflects a Proto TNG form. 

In their critique of Greenberg’s use of pronouns for grouping languages, Nichols and 
Peterson (1996:339) estimate that the world’s languages on average have 20 consonants. 
Thus, if two languages have initial n- in the first person singular, the probability of this 
arising by chance is apparently 1/20 (I write ‘apparently’, because there is a caveat I will 
mention below); that is, 300 of the world’s 6000 languages might be expected to have such 
a pattern by chance. The likelihood of two microgroups having a *nV 1SG form by chance 
is thus considerable. If, however, two languages have initial n- in the first person singular 
and k- in the second, the probability of this arising by chance is1/202 or 0.05 x 0.05 = 
0.0025. This means that 15 of the world’s 6000 languages might be expected to have such 
a pattern by chance. But we would expect these fifteen languages to be randomly 
distributed. If two languages are contiguous and have this pattern, the pattern is attributed 
to a common history. Similarly, if a set of languages shares this pattern of initial 
consonants (as TNG languages do) and has a non-random geographic distribution, then we 
must again say that the pattern is historically significant.  

The caveat is that Nichols and Peterson make initial assumptions (i) that all consonants 
have an equal functional load, and (ii) that they are all equally represented among the 
world’s pronouns. This, they report, turns out not to be true. In their sample of the world’s 
languages, initial n- occurs in the independent 1SG form of 36 languages out of 173, or 
20.8% (1996:352). It also occurs in the independent 2SG form of 23 languages, or 13.3%. 
Because they are concerned only with Greenberg’s n- and m- forms, Nichols and Peterson 
do not offer similar figures for velar obstruents, and I am not easily able to replicate their 
sample of languages and make the calculation.30 However, Gordon (1995), working from a 
smaller sample of 62 languages, finds that only a restricted set of phonemes occurs in the 
pronoun forms of most languages. These tend to manifest the crosslinguistically most 
common sounds.31 The most frequent, together with the percentage of languages in 
Gordon’s sample in which they occur in one or more pronouns, are: n 93.5, m 75.8, k 71.0, 
t 67.7, y 53.2, w 43.5. The percentages for the other two nasals are ŋ 38.7, ñ 19.4. Although 
the calculations made by Nichols and Peterson and by Gordon differ in ways that do not 

  
30 Johanna Nichols (pers. comm.) states that calculations from other consonants were not made when this 

piece of research was carried out. 
31 Rhodes (1997) points out that there is a problem of method in Gordon’s crosslinguistic comparison of 

phonemes, since phonemes are defined as elements of a system, not as raw sounds. 
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allow direct comparison between them,32 they do not contradict each other: the order of 
frequency for nasals given by Nichols and Peterson is also n, m, ŋ, ñ. 

Rhodes (1997), following up on ideas in Campbell (1994), suggests reasons for facts of 
this kind. Pronouns are usually backgrounded in speech, and so they need to be 
pronounceable with relative lack of attention. They also need to be differentiated, and one 
way of ensuring this is that the three persons are denoted by morphemes containing an 
obstruent, a sonorant (especially a nasal) and a glide or glottal (like the reconstructed Proto 
TNG system, as it happens). There is no association of particular sound categories with 
particular persons. These needs conspire to create systems in which certain sounds are 
more common than others.33

The high worldwide occurrence of initial n- in independent 1SG forms is not especially 
worrying for the TNG hypothesis for two reasons. First, even if 1SG n- and 2SG initial 
velar obstruent each had a sample frequency of 21% (and on Gordon’s figures, the 
frequency for the velar should be lower), then the probability of the TNG n-:k- pattern 
arising by chance would be 0.21 x 0.21 = 0.0441; that is, 265 of the world’s 6000 
languages might be expected to have such a pattern by chance, but we would expect to find 
them distributed randomly around the world, not located in a block on New Guinea. 
Second, many of the attributions to the TNG family are based on three or more forms. 
Here matters become more complicated, as the non-singulars are related to the singulars by 
ablaut, and there are two 3SG reconstructions, but it is clear that the probability of multiple 
independent occurrence for a three-way paradigm is much lower than for a two-way 
paradigm: only one of the world’s 6000 languages might be expected to have such a 
pattern by chance. 

I hope it is obvious from the foregoing discussion that paradigmatic comparison is 
quintessentially different from mass comparison. The paradigmaticity requirement ensures 
that the evidence is individual-identifying and that useful preliminary hypotheses about 
language families are to be generated. Mass comparison lacks this property. 

4.2  Contiguity and proximity 

If we found languages reflecting the na:ka pattern scattered seemingly at random 
around the world, there would be justification for considering this to be the product of 
chance. But if we find a single block of languages like the TNG family, this will hardly 
reflect chance.  

What, then, if we find blocks of languages in different parts of the planet that reflect 
similar patterns? Campbell (1997) points to the resemblance between Proto Algonquian 
*ne- ‘first person’ and *ke- ‘second person’ and reflexes of Proto TNG *na 1SG and *ka 
2SG. Orin Gensler (pers. comm.) points to the resemblance between Proto TNG *na 1SG, 

  
32 Nichols and Peterson give figures only for nasals, but distinguish first and second person and between 

various pronoun forms. Gordon gives figures for all the sounds he encountered, but makes no further 
distinctions. 

33 Nichols and Peterson find that n has the highest frequency worldwide, but m is more strongly associated 
with first person in the Old World, second person in the New World and is therefore a marker of 
historical connections. I am unsure what this means, especially in the absence of similar calculations for 
non-nasal consonants. 
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*ka 2SG, *[y]a 3SG and the n-:k-:y- pattern in the following Hausa paradigm which 
includes this pattern (although in other ways the paradigm is less TNG-like): 

1SG nāzō ‘I have come’ etc. 1PL munzō 
2SG M kāzō  2PL kunzō 
2SG F kinzō 
3SG M yāzō  3PL sunzō 
3SG F tazō   

Hausa belongs to the Chadic group of languages, itself part of the Afro-Asiatic family, and 
similar pronoun paradigms occur in various parts of the Afro-Asiatic family (Orin Gensler 
pers. comm.). Thus we have three blocks—TNG, Algonquian and Chadic—displaying a 
similar pattern in quite different regions of the world: New Guinea, eastern North America, 
and inland West Africa.  

Campbell’s answer to the question—and I think he is correct—is that each block is a 
language family, but that the distribution of the three blocks across the world is the product 
of chance. Why should this particular system, n-:k-(:y-), appear in three different places? 
The answer seems to lie in the needs for pronounceability and differentiation proposed by 
Rhodes (1997). By no means all pronoun systems satisfy these twin ideals, but for those 
that do, the number of possible sets of contrasting segments and their mappings to person 
categories is limited and there is clearly a possibility that they might occur more than once 
in the world’s languages. Since there is no obvious way of defining the cut-off point 
between systems which satisfy both ideals and systems that do not, I attempt no arithmetic 
here. 

Paradigms of resemblant forms in contiguous or nearby languages do not necessarily 
signal genealogical relatedness. They signal a historical connection. It is very likely that 
this is due to genealogical relatedness, but it could also be due to borrowing (§4.4). 

4.3  The number of languages in a family 

A salient feature of the TNG family is its sheer size. If the number of languages in a 
group were of a much lesser order of magnitude—say, three or four rather than over 300—
would this make any difference to our explanation of the facts? It might. If, for the sake of 
argument, 10 out of 300 languages (or 3.3%) independently reflected borrowed pronouns 
(and 10 seems a high figure to me), then this would not undermine the integrity of the 
language family. But if, in a group of four languages, just one reflected borrowed 
pronouns, then 25% of the family would be gone. Thus with smaller numbers of languages, 
it is more important to identify pronoun borrowing than it is with a group numbering in the 
hundreds. To put it another way, with a smaller number of languages, we cannot be quite 
so sure that resemblant pronoun forms identify a family. This may prove important in 
future research on some of the small families of non-TNG languages identified in §2.4 but 
it is unlikely to affect the finding that there is a TNG family. 

4.4  Borrowing and replacement of pronouns 

Above I offered four logically possible explanations for my TNG findings: (1) 
inheritance of pronouns from a single protolanguage, that is genealogical relatedness; (2) 
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borrowing of pronouns; (3) creation of resemblant forms by the same forces working 
independently; (4) chance. 

I have tried to show that if we impose the paradigmaticity requirement and then find 
resemblant paradigms in languages which neighbour onto each other, then this finding is 
best explained by (1), genealogical relatedness. Explanation (3), the creation of resemblant 
systems by the forces of pronounceability and differentiation working independently, plays 
a role in the existence of resemblant systems in different parts of the world, but it does not 
determine the pairing of a particular form with a particular person and therefore will not on 
its own give rise to resemblant forms in contiguous languages. Explanation (4), chance, is 
such a poor explanation that it can be ignored. 

This leaves us with the proposition in (2), that languages have resemblant pronouns 
because one language has borrowed pronouns from another. The question is whether this 
borrowing is sufficient to vitiate a grouping hypothesis based on resemblant pronoun 
forms. My response is an emphatic no, not if—like TNG—the proposed family of 
languages is large (§4.3). However, this matter has stirred up enough heat in the literature 
to warrant a separate discussion. 

Probably all historical linguists agree that pronouns are sometimes borrowed. Those 
who have taken a position on this issue are divided into two camps: those who claim that 
pronoun borrowing is rare and occurs only under special conditions (Dixon 1997:22; 
Nichols & Peterson 1996:338; 1998:610), and those who claim that it is not so rare, citing 
lists of borrowings in support of their case (Campbell 1997:340; Thomason & Everett in 
press). The question here is, how rare is rare? How many cases of borrowing does it take to 
show that borrowing is not rare? Obviously, there is no absolute answer to this question 
and therefore no way of resolving the dispute. The underlying question is really, Are 
resemblant pronoun forms more likely to reflect shared inheritance or more likely to reflect 
borrowing? A sensible approach to an answer would be to look at what has happened to 
pronouns right across language families of which we believe we have a reasonably good 
knowledge. However, that would mean a largescale and perhaps rather difficult piece of 
research.  

In the meantime, I will take up a position closer to the first camp. I think that pronoun 
borrowing is rare, and that the borrowing of whole paradigms is even rarer (Dixon 
1977:22). On the other hand, I find Nichols and Peterson’s (1996:337–38) characterisation 
of pronoun borrowing as ‘not routine borrowing’ oddly inexplicit. If they mean that 
pronoun borrowing is generally much less frequent than other lexical borrowings, then I 
agree with them. But if, as their reference to Campbell (1994) implies, they mean that the 
Copper Island Aleut case of language mixing is the prototypical case of pronoun 
borrowing (and they label this ‘inheritance’), then I disagree. To be sure, pronoun 
borrowing only occurs under certain conditions, and these are mostly (but not always) 
sociolinguistically determined (Thomason & Everett in press), but that is also true of 
lexical borrowing in general. 

It seems to me that a sensible generalisation that can be made about pronoun borrowing 
is that it occurs in circumstances where, for one or other reason, speakers perceive the 
pronoun system as in need of repair or augmentation. The fact that the need is satisfied by 
borrowing is incidental: it could also have been satisfied by using material internal to the 
language. 

If phonological change leads to a loss of contrast between two pronouns, speakers seek 
a way of restoring the contrast (cf. comment above on Rhodes 1997 on differentiation). In 
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the early Middle English of the 12th century, the Old English nominative form hīe ‘they’ 
was becoming indistinct from the nominative form hē ‘he’, and (presumably bilingual) 
speakers of East Midlands dialects bordering onto Viking territory replaced hīe with Old 
Norse theirr ‘they’, deleting the nominative inflection to give thei. Over the ensuing two 
hundred years, the other case forms were also replaced, Old English dative hem ‘them’ 
(phonetically close to dative him ‘him’) being supplanted by them, and Old English 
genitive heora ‘their’ by Old Norse theirra (Partridge 1966:710; Pinsker 1963:170–171; 
Brook 1958:125–128; Lass 1987:54). Relics of old pronominal forms have a remarkable 
habit of hanging on to life, however. When hem was supplanted by them, some dialects 
kept a clitic form which survives today in many varieties of colloquial English as [@m]. 

In a wider perspective, pronominal borrowing triggered by phonological attrition is 
simply a special case of pronoun replacement resulting from phonological attrition. The 
replacement is more often another form from within the language, for example a 
demonstrative for a third person pronoun. Cases of this kind are readily detectable in both 
Austronesian and Papuan languages. 

Thomason and Everett (in press) refer to a distinction that has long been recognised by 
students of Southeast and East Asian languages: this is a distinction between closed and 
‘open’ pronoun systems. In a closed system there is just one pronoun for a given 
person/number category. In an ‘open’ system there may be numerous ways of expressing 
first and second person categories, each with its own sensitivity to the imputed status of 
speaker and hearer(s) (I write ‘open’ in quotes here, as an ‘open’ pronoun category is not 
open in the sense that an open word class is open). Sometimes a pronoun borrowed for this 
reason will become the unmarked form. Thus Indonesian saya ‘I’ was copied from 
Sanskrit sahaya ‘slave’, as a modification of the pronoun system to accommodate status 
distinctions. Note, incidentally, that the source form was not a pronoun, that is this is a 
lexical, not a morphological, borrowing. Note, too, that the bound version of the 
Indonesian pronoun, the clitic ku, has not been affected by this borrowing. In other words, 
this process did not lead to the replacement of all Indonesian first person forms by the first 
person forms of another language. What is more, it is only one member of a paradigm that 
is borrowed, not the whole paradigm. 

The closed/open distinction is not categorical. It is a cline. Hence in an otherwise 
closed-system language like Spanish we find Usted ‘polite second singular’, derived from 
vuestra merced ‘your grace’. This, incidentally, is a case of an additional pronoun being 
created from indigenous material, not by borrowing. 

The crucial social fact about open systems is that they occur in societies where there is 
significant layering of social status. New Guinea societies, however, whether Papuan or 
Austronesian, are mostly gerontocratic and status distinctions among their speakers are 
minimal. The pronoun systems of Austronesian-speaking societies in New Guinea are 
certainly closed, with no sign of the kind of borrowing that occurs in open systems, and, as 
far as I can tell, the same is true of Papuan systems. It is important to emphasise this, as 
Thomason and Everett (in press) treat New Guinea and the Pacific as if they were 
extensions of Southeast Asia with regard to the borrowing of pronouns. In fact they are 
very different: Southeast Asia often has open systems, whereas New Guinea and the 
Pacific have closed systems. 

Thomason and Everett (in press) cite two New Guinea area cases which are supposed to 
represent pronoun borrowing in the region. The first is from Foley (1986:210), but they 
cite it from Campbell (1997:340). When this case is examined in its comparative context, it 
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does not stand up. The languages in question are Iatmul (Ndu subgroup of the Sepik 
family) and Kambot (Ramu–Lower Sepik, subgrouping unclear according to Foley, this 
volume). Foley (1986:210–211) proposes that Kambot nyi 1SG, win 2SG and nun 2PL are 
copied respectively from Iatmul  nyin 2SG,  win 1SG and nin 1PL (note the crossover of 
persons). However, there is evidence that the Kambot forms are indigenous, as they have 
cognates in other Ramu languages (non-cognate forms are in parentheses): 
 

 Kambot  Kambaramba Banaro Langam Arafundi  

1SG nyi ni (uŋgu) ñi ñiŋ  
2SG win wi u wo (nan) 
2PL nun (wini) nu (wuni) nuŋ 

 
As Foley (this volume) says, more work is needed before the internal genealogy of the 

Ramu group is properly understood, but there is evidence to justify the reconstruction of 
Proto Ramu *ni 1SG, *u 2SG and *nu 3SG, from which the Kambot forms are descended. 
Final -n of Kambot win 2SG and nun 2PL apparently reflects a suffix which crops up on a 
number of Ramu pronoun forms. 

We could of course ask whether borrowing might have been from Kambot into Iatmul. 
Again the answer is ‘no’, as Iatmul forms reflect Proto Ndu, and Proto Ndu forms resemble 
those in other Sepik subgroups (Foley this volume, Tables 10 and 13). Instead, the similar 
forms in Iatmul and Kambot are the outcomes of two interacting factors: areal features in 
phonology which are common to the two languages, and the forces discussed by Rhodes 
(1997). 

Thomason and Everett’s second case is from the North Halmahera group of West 
Papuan languages. They cite Voorhoeve (1994:661) to the effect that the first person plural 
exclusive pronoun in these languages is probably of Austronesian origin. However, 
comparative evidence does not strongly back up this view. It is sometimes assumed by 
Papuanists that the exclusive/inclusive distinction in Papuan languages is a relatively 
recent copy from Austronesian languages. But the distinction is widespread in non-TNG 
families from the Senagi and Border families westward to North Halmahera, and there is 
reason to think that it has been an areal feature since time immemorial. The North 
Halmahera languages do not differ greatly from one another, and appear to be the result of 
recent dispersal. Voorhoeve (1987) reconstructs Proto North Halmahera first and second 
person free pronouns and subject prefixes as below (third person forms follow a different 
pattern). I have added forms from a number of other languages of the West Papuan family. 
A dash (—) in the first person plural inclusive column means that the corresponding form 
in the exclusive column is used. 
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  1SG 2SG 1PL.EXC 1PL.INC 2PL  

Proto NH free *ŋo-ji/-ri *ŋo-na *ŋo-mi *ŋo-ne *ŋo-ni 
 subject *to- *no- *mi- *po- *ni- 

W. Makian free de ni imi ene ini  
 subject t- n- a- m- f-  

Moi free tit nin mam waw nan 
 subject t- n- p- — n- 

Maybrat free tuo nuo amu — anu 
 subject t- n- p- — n- 

Mpur free in nan yek — nen 
 subject [i]n- [a]n- e- — n- 

 
Except for Mpur, the relatedness of these paradigms is reasonably obvious. Perhaps as a 

result of analogical reformation, each language has its own template(s) for forming free 
pronouns,34 and each person/number category is characterised by a particular consonant or 
by a consonant–vowel sequence. First person plural exclusive free forms are characterised 
by -m- except in Mpur, implying that the Proto North Halmahera suffix -mi is quite ancient 
(and not borrowed from a reflex of Proto Malayo-Polynesian, that is, Austronesian, first 
person plural exclusive*kami). There is diachronic instability in the plural subject prefixes, 
and from the evidence above it looks as if *pV- may have been a first person plural prefix 
which did not make the exclusive/inclusive distinction. Proto North Halmahera *mi- 
1PL.EXC would then have been an analogical formation to fill in the gap.35 (Instability and 
analogical reformation of subject prefixes is common in the Austronesian languages of east 
Nusantara, New Guinea and northwest Melanesia.) 

Thomason and Everett make the summary statement, ‘… most of the examples 
mentioned above come from the Pacific and nearby Southeast Asia. In this part of the 
world pronouns do indeed appear to be borrowed quite readily.’ In fact ‘Pacific’ here 
alludes to just the two unreliable New Guinea examples investigated above. New Guinea is 
not an area in which the borrowing of pronouns has been shown to be rife. 

One of Thomason and Everett’s claims is that ‘given appropriate circumstances … even 
whole pronominal paradigms are readily borrowed’. They provide a documented example 
of possible paradigmatic borrowing (from Pirahã), but no evidence that this is a frequent 
occurrence. Importantly, neither phonological attrition nor augmentation of an open system 
leads naturally to a situation where a complete paradigm is replaced by borrowing, and full 
paradigmatic replacement occurs under quite different kinds of circumstances. There are 
two of these. The first is represented by the oft cited Copper Island Aleut, which uses 

  
34 Rhodes (1997) discusses pronoun systems which favour ‘system coherence’ as a means of identifying 

pronouns. This entails the use of a template. 

 

35 Voorhoeve does not offer a possible source for the borrowing of Proto North Halmahera *-mi 1PL.EXC 
other than the Proto Austronesian free pronoun *kami 1PL.EXC. Relevant possible sources would be the 
neighbouring Austronesian languages. The relevant forms in Taba (East Makian) and Buli (South 
Halmahera) are respectively the free pronouns am and ame 1PL.EXC and the subject prefixes a- and k- 
1PL.EXC (Bowden 2001:188–189; Maan 1951). Neither is a promising source of the North Halmahera 
forms, although the West Makian subject prefix a- 1PL.EXC could have its origin here (but positing the 
borrowing of a morpheme consisting of a single cardinal vowel is hardly safe). 



58      Malcolm Ross 

Russian finite verb inflections in an otherwise largely Aleut matrix (Thomason & Kaufman 
1988:233–238; Golovko & Vakhtin 1990; Golovko 1994). This lect seems to be a case of 
the rather rare process which Bakker and Mous (1994) call ‘language intertwining’, 
whereby a new, small, isolated social group is created by intermarriage between a group of 
men and a group of women, and a fairly consistent mixture of the two lects arises.  

Another circumstance in which paradigms are borrowed is when speakers are bilingual 
in two structurally similar languages and cease to make a clear cognitive boundary 
between their grammars. Cases are found in the Balkans. In Meglenite Rumanian (spoken 
to the north of the Greek city of Salonika), Bulgarian person/number suffixes replaced 
their Rumanian equivalents on the Meglenite verb (Weinreich 1963 [1953]:32; Thomason 
& Kaufman 1988:98). Sasse (1985) documents similar borrowing of morphological 
paradigms from Greek into Arvanitic (the Albanian dialects spoken in Greece). 

It seems reasonable to conclude from this short discussion that pronominal borrowing 
may cause the odd difficulty in the use of pronouns as evidence of relatedness, especially if 
the group of languages is a small one. But even in the rare cases where a paradigm is 
borrowed, we do not find that all pronominal paradigms have been replaced. 

I noted above that where pronoun borrowing does occur, it does so in the same 
circumstances as the replacement of pronouns by material internal to the language. In a 
closed system, these circumstances are usually the need for differentiation or 
identifiability. Identifiablity is the need to ensure that a pronoun is audible (Rhodes 1997). 
In fact, internal replacement seems to be far more common than borrowing, with, for 
example, emphatic forms replacing default free forms, or analogical reshaping of a 
paradigm. 

The result of this is that there is a strong likelihood that a language with forms 
resembling reconstructed Proto TNG pronouns is descended from Proto TNG, but the 
converse is not true. Pronoun forms, and especially free forms, change over time. 
Occasionally these changes entail borrowing; more often they involve the use of material 
which already occurs in the language. As a result, genealogically related languages may 
have non-resemblant pronoun paradigms. I noted in §2.3 groups of languages which I 
tentatively attribute to the TNG family but which do not have forms resembling 
reconstructed Proto TNG pronouns. It is also possible that some of the groups I have 
labelled ‘non-TNG’ in §2.4 because they lack TNG pronoun forms will eventually prove to 
be descended from Proto TNG. 

I observed in §2.4 that, on the evidence of pronouns alone, there is no obvious 
connection between the Lower Sepik and Ramu groups, yet Foley offers convincing 
evidence of genealogical relatedness. 

4.5  A note on ‘probability’ 

Readers may have noticed the fairly frequent use of the words ‘probable’, ‘probability’, 
‘likely’ and ‘likelihood’ above. They may also have noticed that they are used in at least 
two senses, and it is important to disentangle these.  

There are a few statements above of the form ‘the phone m occurs in one or more 
pronouns in 71% of languages, that is its probability of chance occurrence in any given 
language is 71%’ or ‘the probability of the (TNG) n-:k- pattern arising by chance would be 
0.21 x 0.21 = 0.0441, that is 265 of the world’s 6000 languages might be expected to have 
such a pattern by chance’. These statements are about the frequency of an event which 
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occurs by chance. This is a traditional of ‘frequentist’ use of probability. A frequentist 
statistician ‘defines a probability as the relative frequency of occurrence of an event after 
an infinite number of similar trials has occurred.’ (Phillips 1973:22) Since no one can 
make an infinite number of similar trials, Bernoulli’s theorem is called upon: it says, in 
essence, that in the long run, the relative frequency of an event approaches its probability. 

There are far more statements above of the form ‘a historical linguist would consider it 
probable that a particular set of resemblant pronoun forms is due to genealogical 
relatedness’ or ‘a historical linguist would consider it far more probable that a particular 
set of resemblant pronoun forms is due to genealogical relatedness than that it reflects 
borrowing’. Here the statement is about the historical linguist’s strength of belief in a 
proposition. This is a Bayesian use of probability.36 The proposition itself is either true or 
false: either the set of resemblant pronoun forms is due to genealogical relatedness or it is 
not. Bayesian probability is a measure of strength of belief in an assertion (Robertson & 
Vignaux 1995:114, 221). 

Bayesian statements concern the probability of an instance being due to a particular 
process: in the present context these are statements about the probability of a set of 
resemblant forms being due to shared inheritance (or being due to borrowing and so on). In 
Bayesian terms, they are concerned with the probability of a hypothesis (that a particular 
process is responsible for the outcome) given the evidence (the outcome). Frequentist 
statistics, on the other hand, is concerned about the probability of an outcome. For this 
reason, frequentist statistics has nothing to say about a statement like ‘a historical linguist 
would consider it probable that a particular set of resemblant pronoun forms is due to 
genealogical relatedness’, because the statement implies (and may posit) alternate 
hypotheses, for example that the set of resemblant pronoun forms is due to borrowing or to 
chance. Frequentist probability is entirely concerned with chance occurrence based on 
known frequency (Robertson & Vignaux 1995:113). 

Like frequentist statistics, Bayesian statistics has a mathematics all of its own.37 I am 
not competent to discuss this, nor is such a discussion relevant here. The point of this note 
is rather that much of what has been expressed here in terms of probability and likelihood 
is an expression of evidential strength. Bayesian statistics has been coming into its own in 
recent years in association with forensic science, where the scientific expert is expected to 
offer the court an estimate of his strength of belief in a proposition offered in evidence. 
The science itself is (one hopes) empirically founded, but its application to a given 
hypothesis of guilt or innocence is not absolute. And so it is with the use of pronouns as 
evidence of language families. 

  
36 Thomas Bayes was a mathematician whose ‘Essay towards solving a problem in the doctrine of chances’ 

was published posthumously in the Philosophical Transactions of the Royal Society of London in 1764.  
37 I know of only one piece of work which applies Baysian statistics to a problem in historical linguistics. 

This is Kumar and Rose (2000). 
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3 The chequered career of the  
Trans New Guinea hypothesis:  
recent research and its implications 

  

 ANDREW PAWLEY 

1  Introduction 

The Trans New Guinea (TNG)1 hypothesis, which posits a common ancestry for over 
400 of the non-Austronesian languages of Melanesia and eastern Indonesia, has had a 
chequered career.2 It was a promising child whose birth and early growth were attended by 
much excitement. There followed a period when it was rejected, or at least regarded with 
great suspicion by most of the small band of historical linguists knowledgeable about 
Papuan languages. In the last few years evidence has been brought forward that strongly 
supports a modified version of the hypothesis.  

The main discussion begins by sketching the rather complex history of the hypothesis 
(section 2). The first thing to note is that there is not one Trans New Guinea hypothesis but 
a number of variant proposals, each significantly different in scope, reflecting changes in 
knowledge and interpretation over the past 35 years. Four main variants will be discussed.  
I will assess the arguments advanced in the 1970s to support the early versions of the TNG 
hypothesis and will outline the reasons why the critics were unwilling to accept these 
arguments. In section 3 I turn to the different lines of argument and evidence that have 
formed the basis of a revised form of the hypothesis. Section 4 will briefly review current 
views of the internal relationships of the languages assigned to the TNG family. The 
chapter will end with a consideration of several thorny questions: Where was proto TNG 
spoken and when did it break up? What circumstances enabled the TNG languages to 
spread over many areas of New Guinea while preventing them from occupying others?  

  
1  Abbreviation used in this paper are: ANU – Australian National University; bp, BP – (years) before the 

present; C – consonant; CSNG – Central and South New Guinea; D – dual; IE – Indo-European; ka – 
thousand years; NENG – North-East New Guinea; P – plural, Proto; pl. – plural; PNG – Papua New 
Guinea; S – singular; sing. – singular; TNG – Trans New Guinea; V – vowel; 1 – first person; 2 – second 
person; 3 – third person. 

2  I am indebted to Meredith Osmond for research assistance, carried out with the support of ARC grants to 
the University of Sydney for Papuan Comparative and Descriptive Studies. 
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2  The history of the hypothesis 
2.1  On the precursors of the Trans New Guinea hypothesis 

It is customary to divide the indigenous languages of the south-west Pacific into three 
categories: Austronesian, Papuan and Australian. Austronesian is a well-defined family.  
The same cannot be said of the other two. Australian Aboriginal languages, numbering 
perhaps 250 when Europeans colonised Australia, have not been demonstrated to be a 
single family (Bowern & Koch 2003; Dixon 1997, 2002; Evans 2003).  (I use ‘family’ to 
refer to the largest established genetic group to which a language belongs.) However, it is 
generally held that most Australian languages outside of a region of north-west Australia 
centred in Arnhem Land and the Kimberleys are related. The term ‘Papuan’ is no more 
than a convenient name for a residual category (Foley 1986). Into the ‘Papuan’ basket are 
thrown the 700–800 indigenous languages spoken in Papua New Guinea, Indonesia and the 
Solomon Islands which are not Austronesian. On present evidence these languages divide 
into more than 20 families and a dozen or so isolates (Foley 2000; Ross 2000, 2001, this 
volume). 

Until the last decades of the 19th century the languages of New Guinea were almost 
completely unknown to linguists. The imposition of European colonial administrations in 
that era initiated a period of linguistic research, at first mainly carried out by missionary 
scholars. In 1893 the English linguist S.H. Ray observed that some of the languages of the 
New Guinea area do not belong to the Austronesian family. Over the next 60 years, as 
western exploration of the interior of New Guinea and other large islands proceeded, it 
became evident that there were hundreds of such languages and that they were genetically 
and structurally extremely diverse. Before the 1940s no sizeable genetic groups had been 
identified among the ‘Papuan’ languages—none with more than about 20 members. The 
situation has changed a good deal since then. In the late 1940s Arthur Capell, from the 
University of Sydney, showed that at least some of the languages of the central highlands 
of the then Trust Territory of New Guinea were almost certainly related because they share 
a number of specific lexical and grammatical resemblances (Capell 1948–1949). Ten years 
later Stephen Wurm, soon after taking up a post at the Australian National University 
(ANU), set out to build on Capell’s groundwork. During a nine-month survey of the central 
Highlands in 1958–1959 he obtained quite extensive data on over 50 languages. In a series 
of papers (especially Wurm 1960, 1964, 1965, 1971) he argued for a genetic grouping of 
some 50 languages which he called the East New Guinea Highlands stock. His grounds for 
this proposal were mainly: (1) lexicostatistical percentages, (2) typological features that he 
considered diagnostic. Although these were not the kinds of evidence used in classical 
demonstrations of genetic relationship, the quantity of the arguments he advanced was 
impressive and there is little doubt that he was right in his main conclusion. 

During the 1960s Wurm built up a research team at the ANU whose main agenda was to 
make sense of the relationships among the Papuan languages. This team, consisting of his 
colleagues (largely drawn from his own graduate students) and PhD students, set about 
working in different regions of Melanesia, but mainly in Papua New Guinea.3  

  
3  In addition to the staff members of the Department of Linguistics then working in New Guinea—Wurm, 

Dutton, Voorhoeve and Laycock—several PhD students who had lengthy field experience in PNG made 
key contributions, especially Karl Franklin, Alan Healey, Ken McElhanon (all members of the Summer 
Institute of Linguistics) and John Z’graggen SVD. 
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In the 1960s other scholars besides the ANU group put forward ambitious proposals 
concerning the relationships of Papuan languages. In a paper drafted much earlier but not 
published until 1971 that arch ‘lumper’, Joseph Greenberg, suggested that all the Papuan 
languages of Melanesia and of Timor and Alor belong to a vast ‘Indo-Pacific’ group, to 
which he also assigned the Andaman Islands and Tasmanian languages. The languages of 
mainland Australia were excluded. Greenberg’s Indo-Pacific proposal rested mainly on a 
tenuous chain of resemblances in lexical forms (84 sets) and grammatical forms (10 sets). 
The resemblances were tenuous because of the uneven distribution of forms across 
language groups and the lack of means to distinguish chance and borrowing from shared 
retention. The paper drew almost no response from specialists. This lack of response, I 
believe, represented two things: (a) extreme scepticism, and (b) the difficulty of disproving 
a claim of this kind until linguists have established a core of well-defined genetic groups 
among the languages concerned and have worked out the essentials of their historical 
development. Within Indo-Pacific, Greenberg posited various smaller groups. He divided 
the non-Austronesian languages of New Guinea Papuan into seven major groups. One of 
these, his ‘Central’ group, included all the central highlands languages from the Baliem 
Valley in West Papua to the Huon Peninsula group in Morobe Province, Papua New 
Guinea. Evidence for such a group was however not given except as part of the 
etymologies adduced in support of Indo-Pacific as a whole. In their survey of world 
languages Carl and Florence Voegelin (1977) also proposed several large groupings of 
Papuan languages. However, the Voegelins gave no new evidence, being content to briefly 
summarise the proposals of Greenberg, Wurm and various others. 

2.2  Trans New Guinea I 

The first formulation of a hypothesis about a family given the label ‘Trans New Guinea’ 
(TNG) emerged from dialogue between two scholars working in widely separated regions 
of New Guinea. In the mid 1960s C.L. Voorhoeve did extensive survey work on languages 
of the Trans Fly region and the south-west lowlands of Irian Jaya, and was also able to 
draw on a pioneering comparative study by Healey (1964) on the Ok family of central New 
Guinea. Voorhoeve found resemblances in lexicon and grammar between five small 
language families and several isolates which led him to posit the Central and South New 
Guinea (CSNG) stock, comprising about 60 languages in all (Voorhoeve 1968). During the 
same period Kenneth McElhanon (then a PhD student at ANU) and associates of the Papua 
New Guinea branch of the Summer Institute of Linguistics surveyed languages of Morobe 
Province and the eastern part of Madang Province. Using this data McElhanon (1967, 
1970, 1975) proposed a genetic group consisting of some 70 languages, which he called 
the Finisterre-Huon phylum. When the two scholars compared notes in the late 1960s they 
found about 90 possible cognates in basic vocabulary common to the CSNG and 
Finisterre-Huon groups.4 They posited a remote genetic relationship between the two and 
named the wider group the Trans New Guinea phylum (McElhanon & Voorhoeve 1970). I 
will refer to their proposed grouping as Trans New Guinea I.     

  
4  McElhanon and Voorhoeve’s cognate sets represent only 53 meanings from the basic vocabulary list. 

However, they found two separate series of cognate sets for many meanings, yielding some 90 putative 
cognate sets in all. 
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The fact that Finisterre-Huon languages are spoken in north-east New Guinea, mainly in 
Morobe Province, and CSNG languages are spoken hundreds of kilometres to the west, 
and that the two are separated by many intervening linguistic groups, strongly suggested 
that Trans New Guinea I might prove to be the nucleus of a larger genetic stock. In fact, 
Wurm had earlier posited a genetic relationship between his East New Guinea Highland 
stock and a handful of languages lying to the immediate south and south-west of the 
central highlands and had voiced suspicions of a relationship between the East New 
Guinea Highlands stock and the Huon Peninsula and Ok groups (Wurm 1964, 1971). 
McElhanon and Voorhoeve (1970) foreshadowed certain extensions, noting that some 
Finisterre-Huon and CSNG cognate sets have resemblant forms in other Papuan languages. 
In their map they included in the TNG phylum the Binandere group of south-east Papua 
(see Map 1) and indicated that other groups such as the East New Guinea Highlands stock 
posited by Wurm (1964, 1965), the Madang phylum of eastern Madang Province proposed 
by Z’graggen (1971) and the small Nimboran group of north-east Irian Jaya, would 
probably turn out to belong as well.  
 

 
 

Map 1: Trans New Guinea I (after McElhanon & Voorhoeve 1970) 
 

The terms ‘stock’ and ‘phylum’ were used in a specialised sense by McElhanon and 
Voorhoeve. They, like Wurm, adopted a system of nomenclature that ranks the closeness 
of languages in terms of gross number of lexical resemblances (by percentage of putative 
cognates in basic vocabulary). In this system a phylum is a collection of languages whose 
most distantly related members share between 5 and 12 per cent of cognates on the 200-
item list. Lower order groups are ‘stocks’ (about 12–28 per cent cognation), ‘families’ (28–
45), ‘subfamilies’ (45–81) and ‘languages’ (consisting of dialects sharing more than about 
81 per cent of cognates). Those, at any rate, were the ideal ranges. In practice, the 
percentages allowed for acceptance into a phylum were often less than five per cent. And a 
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new level, that of ‘macro-phylum’ was added so that two or more phyla could be 
connected. However, the ‘macro’ was not added consistently.  

Although this nomenclature has the virtue of giving a rough indication of degrees of 
lexical diversity it is not used by most comparative linguists. The problem is that 
lexicostatistics, as normally applied, is a very blunt instrument and often yields 
classifications which are at odds with those based on the shared innovations method. The 
standard practice is to use ‘family’ for the largest well-established genetic group, with its 
subgroups simply termed ‘first order’, ‘second order’, and so on. In this paper I follow 
standard practice, for example I will speak of the Trans New Guinea ‘family’, except when 
quoting works that adopt the lexicostatistical nomenclature. 

2.3  Trans New Guinea II 

Between 1970 and 1975 the ANU research group greatly extended the membership of 
the proposed TNG family. As diagnostics for deciding whether a language belongs in 
TNG, Wurm and McElhanon (1975:150–151), Wurm, Voorhoeve and McElhanon 
(1975:306–307) and Wurm (1975a, b) referred to four main types of evidence: 

(a)  The matrix of lexicostatistical comparisons.  

(b)  A small number of putative cognate sets (about 10) in basic lexicon which have wide 
distributions and seem to be very stable. If a language has several forms belonging to 
these cognate sets it is assigned to TNG. 

(c)  Three sets of free form pronouns, called 1, 2 and 3, were posited as having great 
antiquity in Papuan languages. Reflexes of set 1 were said to be confined to TNG. If 
a language has several pronouns belonging to set 1, especially the 1st, 2nd and 3rd 
singular and 1st plural forms, it is assigned to PNG. Reflexes of sets 2 and 3 are 
found both inside and outside of TNG and are not considered diagnostic of TNG 
membership. In fact, if a language has some set 2 or set 3 forms, these are taken as 
evidence of a non-TNG substratum. 

(d)  Certain striking structural features in morphology and syntax are common among 
TNG languages and rare in other Papuan languages. Possession of these structural 
features was regarded as an indicator of membership in TNG, although not such a 
strong one as (b) or (c). 

At least two different kinds of extended TNG groupings were posited in the various 
papers in Wurm (ed. 1975). The nature of the difference is made explicit in the central 
paper by Wurm, Voorhoeve and McElhanon. They referred to a ‘main section’ or core 
group made up of about 256 languages, whose membership was regarded as quite secure. 
Let us call this group Trans New Guinea II. It contains all the languages of the central 
cordillera east of the Bird’s Head, from the Wissel Lakes and the Baliem Valley to south-
east Papua, together with some languages spoken to the north of the central ranges (chiefly 
the Finisterre-Huon and Binandere groups) and a few spoken to the south (chiefly the 
Asmat-Kamoro, Awyu-Dumut and Lowland Ok groups). 
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2.4  Trans New Guinea III 

Wurm, Voorhoeve and McElhanon (1975) also posited a much larger, more speculative 
group, which I will refer to as Trans New Guinea III. This contains some 491 languages. It 
comprises TNG II plus another 235 or so languages whose claims were considered by 
Wurm, Voorhoeve and McElhanon (1975) to be marginal, including the members of the 
following groups: Madang-Adelbert Range, Border, Eleman, Inland Gulf, Kalam, 
Kolopom, South Bird’s Head, South-east Papuan, Teberan-Pawaian and Trans Fly (see 
Map 3). The Papuan languages of Timor, Alor and Pantar in eastern Indonesia were also 
included in TNG for the first time, but in the marginal category. All these languages were 
considered to be marginal because they appeared in certain respects to be structurally 
aberrant—exhibiting ‘non-TNG phylum’ features—and because (in many cases) they also 
seemed to show very few specific lexical resemblances with typical TNG languages. 
Wurm, Voorhoeve and McElhanon (1975) regarded the structurally aberrant languages as 
hybrids, resulting from the overlaying of a TNG component on a non-TNG substratum 
(see under (5) in section 2.5).  

TNG III covers most of the inhabited regions of the New Guinea mainland. Almost the 
only Papuan languages of New Guinea excluded from it were (i) most of those spoken in 
the Bird’s Head and Bomberai Peninsula at the western end of the island and (ii) many of 
the languages of those parts of central New Guinea that lie to the north of the central 
cordillera, especially in Sandaun and East Sepik provinces and in the western part of 
Madang Province.  

Two influential reference works that appeared during the next few years—the two-
volume Atlas of languages of the Pacific (Wurm & Hattori 1981–1983) and The Papuan 
languages of Oceania (Wurm 1982)—made the findings of the 1975 book accessible to a 
wider public but did not add significantly to the evidence. A bit surprisingly, it is the larger 
and more speculative group, TNG III, rather than the more conservative TNG II, that is 
represented in the main maps of these two works, as well as in Wurm (ed. 1975). Because 
of these works, and especially the Atlas, the major genetic groupings of Papuan languages 
proposed in Wurm (ed. 1975) gained a considerable measure of acceptance by non-
specialists.  

2.5  A critique of the case for TNG I–III 

The case for a Trans New Guinea family was not widely accepted by linguists working 
in Papuan comparative studies. While praising the enormous amount of pioneering 
comparative work accomplished by the ANU team, all the main reviewers of Wurm (ed. 
1975) regarded the TNG hypothesis as unproven, although by no means without promise 
(Foley 1986; Haiman 1979; Heeschen 1978; Lang 1976). Indeed, serious reservations were 
entered by two of the principal contributors to Wurm (ed. 1975), namely McElhanon 
(1975) and Z’graggen (1975).5   

 
5  McElhanon writes of the tentative nature of many of the subgroups, adding that the use of terms such as 

‘phylum’ and ‘stock’  
 does not imply that the present writer regards such groups as having been established. Rather he 

takes the view that the [TNG] phylum has been posited and that the phylum will be confirmed and 
its subgrouping established only after a rigorous application of the comparative method 
(McElhanon 1975:528). 
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Map 3: Trans New Guinea III (after Wurm & Hattori 1981–1983) 
 

While these critics were principally addressing the extended versions of the 
hypothesis—TNG II and TNG III—it is clear that some also had misgivings about TNG I. 
Foley (1986) was not prepared to accept that a convincing case had been made for TNG or 
indeed for any family of Papuan languages larger than about 30–40 languages. The 
objections to TNG I–III fall into several categories. 
 
(1) The comparative method was not properly applied 

Over a century of work on such families as Indo-European and Austronesian has shown 
that by far the most reliable method for demonstrating genetic relationships between 
languages, for determining the subgrouping or genealogical structure of a family, and for 
reconstructing the historical phonology and lexicon of earlier stages is the so-called 
‘comparative method’, supported by the methods of dialect geography.   

At one level the ‘comparative method’ is properly viewed as a theory about how certain 
kinds of continuity and change in languages occur. At another level it is a method, a set of 
procedures for organising and evaluating data in the light of the theory. The fact of nature 
which makes the comparative method so powerful is this: sound changes, such as p > f, t > 
s before i, or loss of h, typically are unconsciously made in the speech of individual native 
speakers, and by and large are regular across a definable speech community. The method 

                                                                                                                                                   
   Z’graggen questions the adequacy of the crucial comparisons made by McElhanon and Voorhoeve 

(1970). He points to the many unexplained elements attributed to old compounds and to other 
unexplained irregularities in the putative cognate sets. He notes that of the 93 sets of forms, only 10 per 
cent are found in more than half the languages compared and he concludes that ‘In the writer’s opinion, 
the evidence listed may be inadequate for the postulation and illustration of a genetic relationship in the 
traditional way’ (Z’graggen 1975:587). 
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requires us to search in two or more languages for regular sound correspondences in 
arbitrary (that is non-onomatopoeic) form-meaning pairings including basic vocabulary 
and paradigmatic sets of grammatical elements. Such correspondences provide a 
principled basis for reconstructing the sound system, lexicon and morphology of the 
common ancestor. These reconstructions in turn make possible a search for innovations, on 
which a reliable subgrouping must rest, and for distinguishing borrowed from inherited 
material. To apply the comparative method thoroughly takes a long time and good 
descriptive data are needed.  

Was the comparative method properly applied in Wurm (ed. 1975)? The consensus is 
that it was not, in those crucial papers that deal with reconstructions at the TNG level and 
in tests to determine whether particular languages are TNG or not. For example, in papers 
by Wurm (1975a), Wurm and McElhanon (1975) and Wurm, Voorhoeve and McElhanon 
(1975) it is noted that a handful of etyma are fairly stable in TNG languages. But nowhere 
is a systematic attempt made to work out the phonological history of the putative cognate 
forms, by establishing regular sound correspondences that would underpin the 
reconstruction of a phonological system for Proto Trans New Guinea (pTNG), and so 
permit specific lexical form to be reconstructed. This lack led to a bizarre situation 
whereby the authors used English glosses (‘eat’, ‘say/speak’, ‘louse’, ‘bone’, ‘head’, and 
so on) rather than pTNG forms to refer to putative pTNG lexemes. The lack also meant 
that the authors had no clear grounds for distinguishing between common inheritance, 
borrowings and chance resemblances as explanations for resemblant forms. 

The critics complained about the fact that, insofar as any reconstruction was attempted 
in the book, it was largely ‘top-down’. That is to say, distantly related languages were 
compared to arrive at rough approximations of pTNG forms, without first preparing the 
ground by reconstructing from the bottom up, that is beginning with lower order groups. 
Lang (1976:74) described as ‘near impossible’ the task of establishing a pTNG sound 
system ‘without the reconstruction of intermediate systems’. Haiman (1979:897) 
concluded that ‘the reconstruction of [Trans New Guinea Phylum] forms is not a useful 
task at this time’, meaning top-down reconstruction would not yield reliable results. It 
seems that both Haiman and Lang favoured an exclusive concentration on lower-level 
reconstruction in the first instance. 
 
(2) Undue weight given to typological resemblances 

The critics considered that the proponents of TNG had placed too much emphasis on 
structural resemblances as diagnostics. It is generally agreed in historical linguistic circles 
that many kinds of structural features can be readily borrowed and some kinds are likely to 
develop independently. In general, then, structural resemblances do not constitute strong 
evidence for genetic relationship unless they are also associated with cognate morphemes. 
None of the structural features has a geographic distribution that coincides exactly with 
that of TNG II or TNG III. Perhaps the most striking structural feature associated with 
TNG II and III is switch reference marking, with ‘medial’ verbs marked for same or 
different subject as the next verb and (often) for relative tense. The various sorts of switch 
reference systems found in New Guinea, and their geographic distribution, are described in 
Roberts (1988, 1997). It turns out that while there is a reasonably close match, not all TNG 
II and III languages exhibit switch reference marking while such marking is found among 
some languages that are excluded from these groups. I will return to this matter in section 
3.5 below. 
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(3) The lexicostatistical evidence is unconvincing 

The lexicostatistical agreements between distant branches of TNG II and TNG III are 
very low. Wurm (1971:585) says that the languages in the East New Guinea Highlands 
stock, the Huon stock, the Central and South New Guinea stock, and the West New Guinea 
Highlands phylum show an average of 3–7 per cent cognation, while these groups and the 
South-east Papuan phylum show an average of 2–3 per cent. Three objections can be 
raised against such low agreements as grounds for claiming genetic relations: (1) We are 
not dealing with established cognates here, but with ‘resemblant forms’, which are 
possibly cognate. (2) Chance resemblances can produce percentages of resemblant forms 
common to unrelated languages of at least four per cent. (3) Some of the resemblant forms 
may be borrowings. 

Objections (1) and (3) also apply to lexicostatistically-defined subgroups of TNG 
whose members show much higher agreements. The matter of borrowing will be raised 
again under point (5) below.  
 
(4) Failure to exploit morphological paradigms 

The ANU group were in fact holding an ace but they did not play it effectively. The 
strongest grounds they had for a large TNG group lay in the pronominal evidence. 
Voorhoeve (1975) and Wurm (1975b) noted that widespread cognates in certain 
independent pronoun forms allow the reconstruction of a near complete paradigm. But 
although approximate reconstructions of five or six forms in this paradigm were made, the 
supporting evidence was not assembled and used to trace the historical development of 
pronouns across the TNG phylum. Instead Wurm’s (1975b) discussion of pronouns 
muddied the waters with a liberal infusion of substrate theory (Voorhoeve 1987; Ross 
1995). This account puts forward several questionable ideas: that TNG languages reflect 
one or another three originally distinct pronoun sets, or some combination of these, that all 
three are ancient Papuan sets, originally belonging to unrelated genetic stocks and that 
their occurrence of sets 2 and 3 in TNG languages is evidence that these languages were 
hybrids, with a TNG overlay on a non-TNG substratum. Regardless of the truth or 
otherwise of these proposals, the case for TNG would have been significantly strengthened 
by basing reconstructions on a systematic comparison of contemporary data. 
 
(5) Is the family tree model appropriate? The question of genetic continuity in TNG 

III languages 

The important role that Wurm and his co-authors attribute to substrata substantially 
weakens their case for an extended TNG genetic group. It raises the question whether the 
genetic (or family tree) model is appropriate for making sense of the historical 
relationships of Papuan languages. Some of the key papers in Wurm (ed. 1975) took an 
equivocal stance on this point. 

The family tree model holds that languages are stable codes typically learnt by 
successive generations of native speakers. We can speak of genetic continuity so long as 
the line of native speaker transmission is unbroken. Linguistic splitting occurs when a 
population of native speakers that once spoke the same language become separated by 
geographic or social barriers and the two daughter communities evolve their codes 
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independently. A family tree diagram schematically represents a sequence of such 
purported splits.  

The following statement indicates that Wurm et al. regarded some languages—those 
that are typologically and lexically most divergent from the rest—as being members of the 
TNG family only in a secondary sense, as a result of non-native speakers adopting a pidgin 
form of TNG in place of their mother tongue.  

[I]t appears that much of the Trans New Guinea Phylum area may have originally 
been occupied by a number of probably unrelated earlier languages, and that the inter-
relationship of many of the present-day Trans-New Guinea Phylum languages is, in a 
way, secondary, or partial and fractional, in nature and brought about by the very 
strong and pervading influence of an originally little differentiated element manifested 
in both the lexical and structural-typological levels, and attributable to the spreading 
of daughter languages of the Trans-New Guinea Phylum proto-language first from 
west to east through much of the New Guinea mainland well over five thousand years 
ago, and perhaps much more vigorously, from east to west during the last five 
thousand years or so ... The presence of the older, different languages upon which the 
Trans-New Guinea Phylum languages appear to have been superimposed in the 
course of these migrations, is noticeable in the form of substrata of varying strength 
throughout the greater part of the Trans-New Guinea Phylum. (Wurm, Voorhoeve & 
McElhanon 1975:300; my italics:AP)  

To explain the distribution of linguistic features in terms of a substrate (pre-TNG) 
language having a superstrate (TNG) imposed on it is, as I understand it, to propose a 
sequence of developments of the following sort. First, native speakers of language A (pre-
TNG) come in contact with an invasive or neighbouring language, B (TNG). Speakers of 
A learn an imperfect version of B, with much interference from their native tongue in 
pronunciation, grammar, and so on. Let us refer to any version of language B imperfectly 
learnt by speakers of A as ‘Bx’. Bx is a suddenly-formed hybrid language, which is not the 
direct descendant of any one language. The community whose mother tongue is A at first 
uses Bx only as a lingua franca or contact language with their neighbours. Bx has no 
native speakers and is in fact not a stable language but more of a collection of idiolects 
which vary markedly from one speaker to another. Later, however, the speakers of A (or 
their children or children’s children) give up A completely in favour of Bx. When this 
happens, Bx becomes a stable language which is however full of substrate features derived 
from A. This kind of language shift, implied by Wurm et al., has very little support in the 
literature.  

Wurm et al. go on to indicate the regions of New Guinea where substrate residues are 
strongest: 

The main characteristics [of TNG phylum languages] show a fair amount of 
homogeneity … except that the influence of various substrata is in evidence in most 
parts of the phylum, with their influence being particularly strong in some, mostly 
marginal areas where the languages contain a considerable number of non-Trans-New 
Guinea Phylum features and are quite aberrant … Such areas are, in particular, in a 
rather extended region in the central south, in the border area between the West Sepik 
District [today’s Sandaun Province] of Papua New Guinea and Irian Jaya, in the north 
and extreme west of Irian Jaya, as well as in Madang District … it has nevertheless 
been decided to include such fringe area language groups of the Trans-New Guinea 
Phylum, … even though only a component part of each of them is likely to be 
genetically related to other Trans-New Guinea Phylum languages. Other language 
groups which … show quite strong, but apparently less incisive, Trans-New Guinea 
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Phylum influence, have been excluded … with the decisions … being perhaps 
somewhat arbitrary in some cases. (Wurm, Voorhoeve & McElhanon 1975:300; my 
italics:AP) 

It seems that language shifts of this kind are rare and have been observed to occur only in 
rather special social circumstances. Those well-known creole languages whose origins are 
associated with plantation societies represent a special type of hybridisation, one in which 
speakers of several or many substrate languages in a heterogeneous migrant community 
are simultaneously exposed to a prestige language which they must learn for their survival.  

In his review of Wurm (ed. 1975), Ranier Lang was sharply critical of the weight given 
to substratum influence as an explanation of diversity within TNG languages. He argued 
that: 

what evidence we have of population movements in Papua New Guinea is of a kind 
that does not allow for substrata. Populations have been displaced in recent history ... 
through either of two events (or a combination of the two): (a) natural disasters such 
as volcanic eruption, an earthquake, or drought and/or frost have driven populations 
from their home ground; (b) warfare has had the same effect. When they have left 
their home ground they have either moved into virgin bush to carve out an entirely 
new existence for themselves ... or they have taken refuge with allies, in which case 
they have been absorbed into the host group, thus giving up their language and 
adopting that of their hosts. 

... It would seem that the natural fragmentation of the country and the social 
conditions (partly brought about by geographical factors) would be much stronger 
determinants of linguistic diversity than substratum influence. But how the social 
conditions bring about linguistic changes, of this we know precious little in the New 
Guinea area. The sophisticated sociolinguistic research has just not yet been carried 
out. (Lang 1976:77–78) 

(6) Has accumulated borrowing made it impossible to determine deep genetic 
relationships among Papuan languages of New Guinea? 

Whatever one thinks of the substratum argument it must be conceded that borrowing 
has played a rather important role in shaping the lexicon of many New Guinea languages. 
While ‘basic’ vocabulary, in general, is less prone to borrowing than ‘cultural’ vocabulary 
the difference is only one of degree.  

I will mention just two studies indicating extensive borrowing of basic vocabulary 
between neighbouring Papuan languages that are only distantly related. Comrie (1986, 
1989) found that Haruai, an unplaced language of the Western Schraders, shares about 35 
per cent resemblant forms with Kobon, a neighbouring language belonging to the Kalam 
branch of the Madang group. Given that the genetic relationship between Haruai and 
Kobon is extremely remote (they are very unlike in morphology) almost all of this 
agreement can be attributed to borrowing. In a similar vein, Shaw (1986) notes that Huli, a 
language of the Engan group spoken in the Southern Highlands of PNG shares some five 
to ten per cent of resemblant forms on a basic vocabulary list with Bogaya, a language of 
the Central and South New Guinea stock spoken not far away in the Mount Bosavi region. 
Duna, another language of the Southern Highlands Province, was found by Shaw to share 
27–32 per cent resemblant forms with Huli and 20–28 per cent with Bogaya. It would 
seem that Duna’s percentages with either Huli or Bogaya (or with both) have been inflated 
by about 20 per cent by borrowing. 
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In The Papuan languages of New Guinea William Foley questions the feasibility of 
applying the comparative method to the lexicon of Papuan languages, except when the 
languages are quite closely related, say, as the languages of the Germanic family are, or 
those of the Romance family—with a common ancestor spoken no more than about 2000 
years ago (Foley 1986:213, 228). Foley suggests that there are demographic and social 
factors that make Papuan languages particularly difficult subjects for the comparative 
method at greater time depths.  

Papuan language families are small and are generally spoken in small areas. The 
languages are usually contiguous, and have been so for millennia. None of the 
particular historical and geographical patterns necessary for the smooth application of 
the comparative method obtain in Papuan languages. Rather, … Papuan languages 
normally exhibit a pattern of enormous cross-influence in all areas; so in no sense can 
the assumption that the daughter languages develop independently be taken as viable 
in this context. As the comparative method, with its sorting of cognates from 
borrowing, is deeply grounded in the family tree model, its application to Papuan 
languages is no mean problem, and suggests that some major rethinking of the method 
itself may be needed for these languages. (Foley 1986:209–210) 

At times in his discussion Foley seems to take a position similar to that advanced by 
Stephen Wurm in a number of works and more recently by R.M.W. Dixon when writing 
about comparative linguistics and the Australian languages (Dixon 1997, 2002). Foley 
asks:  

Given the extensive borrowing that has been demonstrated … the question of the 
meaning of genetic affiliation in these languages presents itself. Could borrowing 
proceed on such a scale that a language could be said to be mixed? (Foley 1986:213) 

Here the point needs to be made that the ‘mixing’ of languages by the cumulative effects 
of diffusion is a very different thing from genetic discontinuity, in which a generation of 
speakers suddenly creates a new language by ‘mixing’ elements of two or more existing 
languages. Diffusion occurs when speakers of language A borrow or copy word forms and 
syntactic or semantic patterns from language B, while both languages continue to be 
spoken as stable codes. There is no break in native-speaker transmission. Speakers of A do 
not give up their mother tongue following contact with B. They continue to speak it, with 
the addition of some borrowed elements. Even though English has absorbed extensive 
loans from Scandinavian, French and other languages along the way, Modern English is 
descended in an unbroken line of transmission from the Anglo-Saxon dialects which 
entered Britain in the 5th and 6th centuries AD. 

Foley objects to this position in the following terms:   
Of what use is it to say that language X belongs to family Y because proto-Y was its 
ancestral starting point, if most of its vocabulary and structure actually come from 
family Z? To ignore all the features of Z found in X, just to get a simple yes/no 
classification of X in family Y, ignores all the fundamental historical processes that 
have been at work in Y. (Foley 1986:213) 

However, this objection targets a straw man. A linguist applying the comparative method 
cannot properly ignore borrowings en route to arriving at a genetic classification or a 
subgrouping. One of the first tasks is to examine a representative sample of the whole 
vocabulary of each language, and to look for ways and means of distinguishing between 
directly inherited elements and borrowed elements. In the trickier cases a reliable genetic 
classification cannot be achieved until that sorting out is done. To put it another way, the 
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task establishing the main line of genetic continuity is a central part of unravelling ‘the 
fundamental historical processes that have been at work in Y’. One cannot get far in such 
an enquiry without first being able to distinguish layers of borrowing from the directly 
inherited component. A genetic classification of Y is thus very useful, even if it is not the 
whole story.  

A closer reading of Foley suggests that he was not denying that contemporary Papuan 
languages do not have long genealogies. He was merely pessimistic about the chances of 
being able to prove lines of genetic continuity going back well beyond 2000 years, by the 
standard method of using cognate lexical items to reconstruct the phonology and 
morphology of earlier stages. Instead, Foley pins his hopes on shared morphology rather 
than shared lexicon as the best evidence for establishing distant genetic relationships. In 
the case of TNG I think it can be shown that his pessimism concerning the feasibility of 
using lexical cognates to establish deep relationships, while understandable, was 
excessive. 
  
Summing up 

Were the critics right to reject the TNG hypothesis (in any of versions I–III) as 
unproven? I believe they were. That is not to say that the total body of evidence was weak. 
I believe the problems lay more in the way the evidence was selected and presented in the 
1975 book and associated works, and in the ANU researchers’ failure to proceed logically 
to the next phase of analysis. Having put a lot of energy into surveys and into quick 
searches for clues as to genetic connections, the research group did not carry the job 
through by systematically applying the comparative method. In fact, they showed a 
mysterious reluctance to do so.  

3  A current view of the Trans New Guinea hypothesis  
3.1  Trans New Guinea IV 

Recently the TNG hypothesis has been put under scrutiny again, using classical 
comparative methods. Over the last few years Malcolm Ross, Meredith Osmond and I 
have begun to sift through the growing body of descriptive data on Papuan languages, 
using both top-down and bottom-up approaches. Our project owes much to the pioneering 
comparative studies of the 1960s and 1970s, not in the matter of method but in their 
pointers to relevant evidence. At first we concentrated on the 100-member subgroup 
recognised by Z’graggen (1975, 1980a-d) which he named the ‘Madang-Adelbert Range 
sub-phylum’ (we refer to this simply as the ‘Madang’ group). Later we extended the scope 
of the study to all putative TNG groups.  

This recent work supports a modified form of the TNG hypothesis. At the risk of 
confusing the reader, who already has had to contend with three variants, we will call our 
version Trans New Guinea IV. There would be a greater risk of confusion if the modified 
grouping were left unlabelled. The boundaries and subgroups of TNG IV are shown in 
Map 5 in Malcolm Ross’s chapter in this volume. The membership of this revised 
grouping will be discussed further in section 4.1; see also Ross’s chapter. Suffice to say 
here that TNG IV includes the large Madang-Adelbert Range group, the Papuan languages 
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of Timor, Alor and Pantar and the small West Bomberai group, and most of the lower 
order groups assigned to TNG III.   

The main evidence for TNG IV consists of: 

(i)  A body of regular sound correspondences, based on (ii), which has allowed a good 
part of the Proto TNG sound system and its development in a sample of eight 
daughter languages to be reconstructed. See brief discussion in section 3.2. 

(ii)  About 200 putative cognate sets represented in two or more major subgroups. Most 
of these sets refer to near universal concepts (so-called ‘basic vocabulary’). pTNG 
reconstructions based on these are listed in section 3.3.  

(iii)  Systematic form-meaning correspondences in the personal pronouns, permitting 
reconstruction of virtually a complete paradigm (see section 3.4).  

(iv)  Widespread resemblances in fragments of certain other grammatical paradigms (see 
section 3.5).  

A small sample of TNG cognate sets is presented in Table 1.  

Table 1:  Some cognate sets of the Trans New Guinea family 
 

  ‘breast’ ‘eat’ ‘louse’ ‘name’ 
pTNG  *amu   *na-  *niman *ibi  
Asmat (Irian Jaya)     na-  yipi  
Kiwai (SW coast, PNG)  amo   nimo   
Kewa (W. Highlands, PNG)   na-  ibi 
Kuman (C. Highlands, PNG) aemu   numan  
Kube (Morobe, PNG)  namu  ne- imiŋ 
Katiati (Madang Province, PNG ) ama   ñima nimbi  
Aomie (Central Province, PNG) ame  ume ihe 
 

In addition, the distribution of certain striking structural resemblances noted by Wurm 
and others has been more precisely charted, and shown to correlate rather closely with the 
distribution of TNG IV languages. While such structural evidence cannot be primary 
grounds for positing a genetic stock it carries some weight as corroborative evidence. The 
following sections will deal briefly with each of these categories of evidence.   

In one respect our experience contradicts the views expressed by several of the critics 
of Wurm (ed. 1975) that, in the TNG case, top-down reconstruction is impractical or 
pointless until a solid base of bottom-up reconstructions have been obtained. It is true that 
there are many apparent irregular correspondences that can only be made sense of by 
bottom-up comparisons in conjunction with careful study of dialect geography. But 
substantial initial progress can be made by top-down comparison, if this is done 
methodically (Pawley 2001; Ross 2000). In fact, bottom-up comparisons have proved 
difficult to do well without top-down reconstructions available as a check. It is best to 
work in both directions at once.  
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3.2  A tentative reconstruction of Proto TNG segmental phonology 

Space does not allow anything more than a fragmentary exemplification of the evidence 
for pTNG phonology, some of which is presented in Pawley (1995, 2000a, 2001, in prep.).  

The following consonant and vowel phonemes can be reconstructed for proto Trans 
New Guinea (pTNG), based on correspondences in a set of cognates between languages 
drawn from several diverse subgroups.  

Table 2:  pTNG segmental phonemes 
 

consonants 
 bilabial apical palatal velar 
oral obstruents p t   s  k 
prenasalised obstruents mb nd ñj ŋg  
nasals m n  ŋ 
lateral  l 
glide w  y   
 
vowels 
  front central back 
high  i u 
mid   e o 
low  a  

  
 
The reconstructed consonants and vowels in Table 2 are not an exhaustive list of the 

sets of distinct or partially distinct correspondences represented in our data. These symbols 
simply represent a list of best-attested correspondence sets, which yield a plausible 
phonological system. There remains a large residue of more problematic correspondence 
sets to be dealt with, as well as the question of whether pTNG had tonal contrasts, as a 
number of its daughter languages do. Many of these problematic correspondences should 
be amenable to explanation in terms of natural processes of sporadic change (assimilation, 
dissimilation, and so on). However, there is some evidence for attributing to pTNG a 
second lateral phoneme *L, and a contrast between *t and *r. *L is used below in certain 
reconstructions where some correspondences point to *t and others to *l. 

The pTNG nasals *m and *n are well attested, being regularly reflected in dozens of 
cognate sets in both word-initial and -medial position. These are the two most stable 
phonemes in terms both of continuity of contrasts with other phonemes and continuity of 
phonetic character. The velar nasal *ŋ looks fairly secure even though there are only three 
or four good cognate sets supporting it. Some TNG languages show a fourth nasal 
consonant, palatal [ñ], and a prenasalised palatal affricate, [ñj], although in at least some 
cases these may be post-pTNG developments. 

It is clear that in pTNG there was a contrast between obstruents in the bilabial, apical 
and velar positions. It is also clear that there were two contrasting series of obstruents and 
it is very likely that the basic opposition was between prenasalised and oral obstruents. 

The symbols for particular proto-phonemes should not be taken to have constant 
phonetic values. Many TNG languages show fairly considerable allophonic variation in 
obstruent phonemes. A phoneme written /b/ may have variants [b, mb, mp], one written /g/ 
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may have variants [g, ŋg, ŋk], one written /p/ may have variants [p, f, v], and so on. Many 
languages have no contrast between [t] and flapped [r], some do not distinguish between 
[t] and [s], or between [y] and [dz].  

The three vowels *a, *i, *u are very well attested, *e and *o less so.  The symbol *V is 
used to represent an indeterminate vowel, that is a set of vowel correspondences not 
readily assignable to any of the five attested sets. It is possible that there were additional 
vowels but no very clear patterns of correspondences have yet emerged among that residue 
of material that does not fit the five vowel correspondences.  
 
Syllable and word base structure 

Syllables had the shape (C)V, and in word-final position they could also be (C)VC. 
There were probably no phonemic consonant clusters within words, phonetic homorganic 
nasal + obstruent clusters being interpreted as unit phonemes. Lexical bases (morphemes) 
could consist of one or more syllables, for example *na- ‘eat’, *nVŋg- ‘know’, *imbi 
‘name’, *niman ‘louse’, *takVn[V] ‘moon’, *mangat[a] ‘teeth’, *kumbutu ‘wind’, 
*tutu(tu)ga ‘straight’. Many verb stems are monosyllabic. The status of stress and tone 
remains uncertain. 

The following are reflexes of the pTNG consonants and vowels reconstructed in Table 
2 in one daughter language: Kalam, of the Schrader Ranges, Madang Province: 
 
Obstruents 
*mb > b (realised as [mb] initially and medially, [mp] finally): *mbapa ‘father’ > bapi, 

*ambi ‘man’ > b, *sambV ‘cloud’ > seb, *imbi ‘name’ > yb, *kamb(a,u)u[na] ‘stone’ 
> kab, *si(m,mb)i ‘guts’ > sb 

*mb > m  in at least one case: *mbalaŋ ‘flame’ > malaŋ, maŋlaŋ. Note also *(mb,m)elak 
‘light, lightning’ > melk ‘light’ 

*p > p initially and medially (realised as [∏] initially, [B] medially): *panV ‘female’ > pañ, 
*apus(i) ‘grandparent’ > aps ‘grandmother’, *[ma]pVn ‘liver’ > mapn 

*nd > d [nd] medially: *mund-maŋgV ‘heart’ > mudmagi, *kindil ‘root’ > kdl 
*t > t initially and finally (realised as [t] initially, [r] elsewhere): *takVn[V] ‘moon’ > takn, 

tuk- ‘cut’ > tk- ‘sever’, *tu ‘axe’ > tu, *tumuk or kumut ‘thunder’ > tumuk, *-iL ‘2/3 
dual verbal suffix’ > -it 

*t > zero medially or finally in one case: *maŋgat[a] ‘teeth’ > meg 
*s > s initially and medially: *sambV ‘cloud’ > seb, *si(m,mb)i ‘guts’ > sb, *[si]si ‘urine’  

> ss; *apus(i) ‘grandparent’ > *aps ‘grandmother’ 
*ŋg > g [ŋg] medially and [ŋk] finally: *maŋgat[a] ‘teeth’ > meg, *maŋgV ‘round object, 

egg’ > magi. In one case *g has varying reflexes in different dialects of Kalam: 
*nVŋg- ‘see’ > ng-, nŋ- in Ti dialect, but nŋ- in Etp dialect. 

*k > k ([ƒ] medially, [k] elsewhere): *kambu[na] ‘stone’ > kab, *ka(w)nan ‘shadow’ > 
kawnan, *kinV- ‘sleep’ > kn-, *kumV- ‘die’ > kum-, *kakV- ‘carry on shoulder’ > 
kak-, *muk ‘milk’ > muk (Ti dial. mok), *muk ‘brain’ > muk, *takVn[V] ‘moon’ > 
takn, *tuk- ‘cut’ > tk- ‘sever’ 
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Nasals 
*m > *m : *maŋgV ‘egg’ > magi, *ma- ‘not’ > ma-, *m[(o,u)k ‘milk’ > muk, mk, *mVna- 

‘be’ > md-, *am(a,i) ‘mother’ > ami, *kuma- ‘die’ > kum-, *niman ‘louse’ > yman    
*n > n : *nVŋg- ‘see’ > ng-, nŋ-, *kinV- ‘sleep’ > kn-, *niman ‘louse’ > iman, *takVn[V] 

‘moon’ > takn, *wani ‘who?’ > an 
*n > ñ in a few words: *nV ‘child’ > ñi ‘son’, *panV ‘female’ > pañ ‘daughter’, *nok 

‘water’ > ñg; in one case *n > d : *mVna- ‘be’ > md- 
*ŋ > ŋ. Attested only in medial and final position: *nVŋg- ‘see’ > ng, nŋ-, *ŋaŋa ‘baby’ >  

-ŋaŋ, *balaŋ ‘flame’ > malaŋ, maŋlaŋ  
 
Other resonants 
*l > l (retroflex lateral): *balaŋ ‘flame’ > malaŋ, maŋlaŋ, *[mb, m]elak ‘light, brightness’ 

> melk, *kindil ‘root’ > kdl  
*w > w although good cognate sets are few: *k(aw,o)naŋ ‘shadow/spirit’ > kawnan, 

*walaka ‘testicles’ > walak, *wati ‘fence’ > wati 
*y > y but the relevant cognate sets are few: *yaka[1] > yakt ‘bird’ , *aya ‘sister’ > ay  
 
Vowels in stressed position 
The most common Kalam outcomes of pTNG vowels in stressed position are as follows: 
*a usually gives a : *am(a,i) ‘mother’ > ami, *kakV- ‘carry’ > kak-, *maŋgV ‘compact 

round object’ > magi, *ma- ‘negative’ > ma-, *niman ‘louse’ > iman, *ŋaŋa ‘baby’ > 
-ŋaŋ, *takVn[V] ‘moon’ > takn  

However, *a > e in the following cases:*maŋgat[a] ‘teeth’ > meg, *sambV ‘cloud’ > seb 
*i usually gives i (written y in some contexts): *imbi ‘name’ > yb, *niman ‘louse’ > yman, 

Proto Madang *-in ‘1st singular subject’ > -in 
*u usually gives u: *kuma- ‘die’ > kum-, *tumuk/kumut ‘thunder’ > tumuk, *-un 1st plural 

subject’ > -un        
pTNG *e and *o are not well attested in Kalam. There is one clear reflex of *e and none of 
*o. 
*[mb, m]elak ‘light, brightness’ > melk  
 

pTNG intervocalic vowels are, under unknown conditions, reflected in Kalam by a 
short high central vowel [ˆ] which can be analysed synchronically as a non-phonemic 
transitional vocoid between consonants and so is orthographically zero. Examples: *[mb, 
m]elak ‘light, brightness’ > melk, *kinV- ‘sleep’ > kn-, *simbi ‘guts’ > sb, *[si]si > ss 
‘urine’. 
 
Loss of final syllables in pTNG disyllables and trisyllables 
Final syllables (-V, -VC) in pTNG disyllables and trisyllables are sometimes lost in 
Kalam: 
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*imbi ‘name’ > yb, *simbi ‘guts’ > sb, *maŋgat[a] ‘teeth’ > meg, *apus[i] ‘grandparent’ > 
aps ‘grandmother’, *walaka ‘testicles’ > walak 

3.3  Lexical reconstructions  

The following is a list of some 190 lexical reconstructions attributed to pTNG or to later 
but still early stages. This list comprises most of the reconstructions, given with supporting 
cognate sets in Pawley (2000a). The items are grouped by fields of meaning. There are 
about 37 verbs, 10 adjectives, 44 body-part nouns, eight kin terms, six nouns denoting 
other human statuses, 29 nouns denoting inanimate world things, five terms for artefacts, 
eight terms for intangible cultural concepts, four terms for insects, seven for birds and bird 
parts, 11 for plants and plant parts, some 10 forms for independent pronouns, six subject-
marking suffixes to verbs, and a few other words. 

Of the reconstructions listed, perhaps two-thirds occur in widely distributed subgroups 
and can be attributed to pTNG with considerable confidence. The rest can be attributed to 
an early stage of TNG on the grounds that they occur in at least two major subgroups. 
However, undoubtedly the list includes some items whose distributions have been 
extended by borrowing. 

What makes a set of putative cognates likely to be the outcome of common heritage 
rather than diffusion? Conformity to regular sound correspondences is one indicator. 
(However, in many cases the sound correspondences have not been established.) A wide 
but discontinuous geographic distribution is a second measure. A third indicator is the 
nature of the meaning(s) represented in the cognate set. Almost all the reconstructions 
cited here refer to ‘basic’ semantic concepts, denoting body parts ( for example head, nose, 
eye, ear, arm, leg), terms for kinship relations (for example mother, father) and human 
age-gender status (man, woman, child), salient elements of the inanimate and animate 
environment (for example rock, water, cloud, moon, ashes, tree, louse, fly, mosquito) and 
some verbs and adjectives denoting everyday activities (sleep, see/know, hit, low, fly, 
stand) and important attributes (long, short, cold), and pronouns. Terms for these kinds of 
concepts are not impervious to borrowing. However, comparative studies around the world 
have shown that such terms are less likely to be borrowed than terms for culture-specific 
concepts such as names of domesticated plants, weapons and tools, ornaments, and 
magico-religious concepts. 
 
Some pTNG and early TNG lexical reconstructions organised by semantic fields  
 
C indicates an indeterminate consonant 
V indicates an indeterminate vowel 
[x] indicates that x may or may not have been present 
(x,y) indicates indeterminacy between reconstruction of x and y 
 
body parts: 
arm, forearm *mbena 
belly, internal organs *mundun 
blood *ke(ñj,s)a 
bone *kondaC 
brain *muk[V] 

breast *amu 
buttocks                      *simbi + modifier 
cheek *mVkem 
ear                              *ka(nd,t)(i,e)C 
excrement 1 [same as ‘guts’] 
excrement 2 *ata 
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eye 1  (cf. egg 2)     *(ŋg,k)iti [maŋgV] 
eye 2 *ŋg(a,u)mu 
eye 3 *nVpV 
fingernail *(mb,p)utuC 
foot, lower leg           *k(a,o)ond(a,o)C 
forehead, head *mVtVna 
guts, intestines, bowels *sim(i,u) or
 *simbi 
hair 1                              *(nd,s)umu(n,t)[V] 
hair 2, leaf *iti 
hand, claw *sikal or *sakil 
head 1                         *kV(mb,p)utu 
head 2 *mVtVna 
heart 1     (cf. belly, egg 2) *mundu-maŋgV 
heart 2 *simu 
heart 3 *kamu 
internal organs  (see belly) 
knee *(ŋg,k)atuk 
leg 1                                  *k(a,o)ond(a,o)C 
leg 2, calf *kitu 
liver *[ma]pVn 
milk, sap *muk 
mouth, teeth *maŋgat[a] 
navel                          *simu + modifier 
neck 1                           *k(a,e)(nd,t)ak 
neck 2, nape     *kuma(n,ŋ)[V] 
nose *mundu 
penis *mo 
saliva *si(mb,p)at[V] 
shoulder *kinV 
skin                           *(ŋg,k)a(nd,t)apu 
teeth  (see tooth) 
testicles *walaka 
tongue 1 *mbilaŋ 
tongue 2 *me(l,n)e 
tooth 1   (see mouth) 
tooth 2 *titi 
urine *[si]si, siti, pisi 
 
kin terms: 
father *apa, *mbapa 
grandparent *apus[i] 
husband, man *ambi 
mother, free form *am(a,i,u) 
mother, bound form *na- 
sibling, older *nan(a,i) 
sibling, older same sex *[mb]amba 
sister *aya 
 

age-gender and other social categories: 
baby *ŋaŋa 
boy *nV 
man, husband *ambi 
orphan, widow              *mbeŋga-[masi] 
woman, female *panV 
 
birds, bird parts: 
bird 1                     *n[e]i  
bird 2 *yaka[i] 
cassowary *ku[y]a 
egg 1 *munaka 
egg 2, fruit, seed *maŋgV 
tail *a(mb,m)u 
wing *mbutu 
 
insects: 
butterfly *apa[pa]ta 
fly *ŋgambu 
louse *niman 
mosquito *kasin 
 
plants, plant parts: 
bark                           *ka(nd,t)ap[u] 
casuarina *kal(a,i)pV 
fruit, seed (cf. egg 2) *maŋgV 
leaf 1, hair *iti 
leaf 2 *sasak 
root *kindil 
sap, milk *muk 
taro *mV 
tree, wood *inda or *iñja 
 
inanimate world: 
ashes 1 *sumbu 
ashes 2                    *kambu-sumbu 
ashes 3 *la(ŋg,k)a 
cloud 1, sky *samb[V] 
cloud 2 *ka(mb,p)utu 
fire 1 *k(a,o)nd(a,u)p 
fire 2 *inda 
fire 3 *kambu 
flame *mbalaŋ 
ground 1 *man[a] 
ground 2 *maka[n] 
lightning, light *(mb,m)elak 
moon 1 *takVn[V] 
moon 2                  *kal,(a,i)m 
morning                       *k(i,u)tuma + X 
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night *k(i,u)tuma 
sand *sa(ŋg,k)asiŋ 
sky 1, cloud *samb[V] 
thunder, sky 2               *kumut/*tumuk 
smoke 1                       *kambu(s,t)(a,u) 
smoke 2                     *kambu-la(ŋg,k)a 
stone 1                        *kamb(a,u)na 
stone 2 *[na]muna 
sun 1 *kamali 
sun 2 *ketane 
water 1 *ok[V] 
water 2 *nok 
wind 1 *kumbutu 
wind 2, breeze *pinVm 
 
artefacts: 
axe *tu 
fence *wati 
netbag 1 *kun 
netbag 2 *at(i,u) 
string, rope *asi 
 
intangible cultural concepts: 
instructions, language,  
word, speech *mana 
mind, thought *n(o,u)man 
name 1 *imbi 
name 2, who *wani 
shadow, spirit *k(aw,o)nan 
song, type of *saŋ 
witchcraft *koimb, *kum 
 
independent pronouns (for subject, 
object, possessor): 
1 sing.  *na 
2 sing.  *ŋga 
3 sing.  *ya 
3 sing. *ua 
1 dual *niLi or *nuLi 
2 dual  *ŋgiLi or *kiLi 
3 dual *iLi  
1 pl. *nu 
1 pl. *ni 
2 pl. *ŋgi or *ki 
 
verbal suffixes marking person-number 
of subject : 
1 sing.  *-Vn 
2 sing. *-an 

1 dual *-uL 
2/3 dual *-iL 
1 pl.  *-un 
1 sing. different subject *-pa 
 
verbs: 
be (live, stay, sit) *mVna- 
bite *s(i,u)- 
blow *pu + verb 
break *pa(ŋg,k)- 
burn *nd(a,e,i)- 
burn, light a fire *ki- 
carry (on back, shoulder)  *kak(i,u)- 
come *me- 
cook *adu- 
cut, chop *tVk- 
die *kumV- 
do, make *ti- 
dream *kina(mb,p)- 
eat, drink *na- 
fly, flutter *putu(putu) ti- 
give *mV- 
go 1 *pu- 
go 2 *yata- 
hit *[a]tu- 
know, hear, see *nVŋg- 
laugh *ŋgiti (+ verb) 
lie down, sleep *kinV- 
live, be, sit see ‘be’ 
put *(m,p)a(l,t)V- 
say, speak *nde- 
see, know, perceive *nVŋg- 
shoot *tVmV- 
sleep 1, lie down *kinV- 
sleep 2 *p(e,i)t(e,i)o- 
speak, talk *nde- 
spit *kasipa- 
stand *t(a,e,i)k[V]- 
swell *su + verb 
take *(nd,t)a- 
tie                               *ndiŋga-/ndaŋgi- 
turn (oneself)              *mbuli[ki] + verb 
urinate               *X + *si- (urine + verb) 
vomit *mVŋ[g]V ti- 
 
adjectives: 
blue *muk[V] 
cold *kukam(o,u) 
dry *ŋgatata 
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full *t(o,u)k(i,u) ti- 
good *(nd,t)ebV 
heavy *kenda 
long                       *k(o,u)t(u,i)p 
new *kVtak 
short                               *tumba 
straight *tutu[tu]ku 
 

conjunctions: 
and *ito 
 
negatives: 
not *ma- (+ verb) 
 
numerals: 
two *ta(l,t)(a,e)

 
Although about 200 lexical reconstructions are attributable to a very early stage of 

TNG, no one language today retains more than a small proportion of these. The highest 
number of reflexes noted so far is in Kalam, a member of the Madang group, with about 
40. This relatively high number is probably explained by the fact that there is a good 
dictionary of Kalam and I happen to be familiar with the language. Even in TNG 
languages with reasonably good dictionaries sometimes only 20 or so reflexes have been 
found. In many putative TNG languages for which data are scanty, it is difficult to find 
more than four or five reflexes. The paucity of cognates is what led Wurm and his 
associates to conclude that many TNG languages have only a veneer of TNG laid upon an 
unrelated substrate language. 

Now 20 reflexes, or even 50, are not enough to work out in detail the phonological 
development of a language from pTNG to the present. However all is not lost. This is 
where bottom-up and middle-level comparisons become essential. Most languages have 
some quite close relatives, and between them the members of any sizeable subgroup will 
have many more reflexes than any single language in the group. 

3.4  Pronouns 

The most complete grammatical paradigm so far reconstructed for pTNG is for the 
independent pronouns. A set of pronoun reconstructions was adumbrated in the 1970s 
(Wurm 1975a; Voorhoeve 1975), but the pronominal evidence was not systematically 
tabulated and analysed until Malcolm Ross took up the matter.  

This subject is dealt with in some detail in Ross (1995, 2000) and much more briefly in 
Ross’s paper in this volume. Here I will only summarise Ross’s reconstructions. Note the 
pattern whereby the consonant remains constant in the corresponding persons with the 
singular plural contrast marked by the vowel difference: *a (singular) vs *i (plural). 
 

Table 3: pTNG free pronouns 
 

 1st person 2nd person 3rd person 
sing. na ŋga [y]a, ua 
pl. (i-agrade) ni ŋgi i 
     (u-grade) nu 
pl.  nja   

  
 

We also find evidence for reconstructing dual pronouns. Ross (2000:77, 158–160) 
refers to a dual suffix *-li or *-t and a plural suffix *-n[V], although he does not say 
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whether these could be combined with all of the singular pronominal roots or only with 
some of them. Languages in several widely scattered subgroups have dual pronouns that 
reflect such a suffix. And among languages that lack a synchronic dual/plural contrast 
there are some with plural pronouns that appear to reflect old dual forms. 

There is support from another quarter for a dual/plural contrast in the free form 
pronouns. The pTNG free form pronoun roots all have the shape CV or V. All appear 
ultimately to be cognate with a set of verbal suffixes that mark person-and-number of the 
subject of the verb and which have the shape VC or V (the metathesis is discussed in 
section 3.5). These verbal desinences are presented in Tables 4–6 below. The evidence 
points to pTNG *-uL ‘1st person dual subject’ and *-iL ‘2nd/3rd person dual subject’, 
where *L represents a consonant that may have been *t or *l or a lateral that was distinct 
from *l. There is a formal resemblance to the forms *-li or *-t ‘dual’ that Ross posits as 
being affixed to free form pronoun roots. Similarly, there is evidence for a verbal suffix  
*-un ‘1st person plural subject’ that resembles Ross’s plural suffix *-n[V]. The full range 
of evidence suggests that there were pTNG free form dual pronouns having the 
approximate forms: *niLi or *nuLi ‘1st plural’, *ŋgiLi or *kiLi ‘2nd dual’ and *iLi ‘3rd 
dual’. 

A number of TNG languages that lack a dual/plural contrast have plural pronouns that 
appear to reflect such forms. 

3.5  Verb morphology  

Subject person-and-number suffixes  

It is possible to reconstruct a partial paradigm of suffixes marking subject person-and-
number for an early stage of TNG, ancestral to at least several disparate subgroups found 
in North-East New Guinea, in Madang, Morobe and Eastern Highlands Provinces. The 
subgroups are (i) Madang, (ii) Finisterre-Huon, and (iii) Goroka-Kainantu. I will refer to 
the immediate common ancestor of these three groups as Proto North-East New Guinea 
(pNENG), without implying that such a stage was necessarily distinct from pTNG.  

Languages of each of the three subgroups characteristically have several sets of suffixes 
in independent verbs, each of which (a) mark person-and-number of the subject, (b) 
generally distinguish singular and plural (and often dual) numbers, and (c) do not 
distinguish between 2nd and 3rd person suffixes at least in the dual number. Each set is 
associated with one or more markers of tense, aspect or mood. Some (not necessarily all) 
tense-aspect-mood (TAM) markers occur as the final or outer suffix on the verb, following 
the subject suffixes. In some cases the categories of subject and TAM are syncretic, that is 
are represented by portmanteau suffixes. The phonological interactions between subject 
and TAM markers, and between suffixes and roots, is one of several factors leading to 
morphological change and the restructuring of paradigms in TNG languages, complicating 
the task of rebuilding morphological reconstruction. 

Table 4 gives reconstructions of verbal suffixes marking subject in the proto-languages 
of each of the three groups, based on evidence presented in Pawley (2000b) and Suter 
(1997). 
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Table 4: Reconstructed verbal suffixes marking subject in Proto Madang,  
Proto Finisterre-Huon and Proto Kainantu-Goroka Highlands 

 
 lS 2S 3S 1D 2D/3D 1P 2P/3P 
proto Madang -in -an -a -uL -iL -un -ai, -i  
  -i -an 
proto FH ? -an -a, i -uL -iL -un -e, -i  
proto KG -u -an -ai, i -ur ? -un -a  

 
Most of the proto Madang reconstructions are well supported. There is a pattern in 

pMadang whereby 1st singular and 1st plural suffixes differ in the vowel, while keeping 
constant the consonant, n. The dual pronouns share a consonant, t, while showing a vowel 
contrast between 1D and 2/3D. Problems lie in the 3S and 2P and 3P forms. *-a is widely 
reflected as a 3S marker. Only two South Adelbert Range languages show -i, but -i is 
common as a 3S marker in certain other TNG groups outside of Madang. Many languages 
do not distinguish the 2P and 3P suffixes and there is some evidence for reconstructing 
both *-ai and *-i for 2/3P. However, a fair number distinguish 2P from 3P and there is 
some evidence for a distinct 2P form, possibly *-(m)an.  

Our (very tentative) reconstructions for Proto Finisterre-Huon show correspondences 
with Madang forms in all except 1S. Reconstructed Proto Kainantu-Goroka verbal suffixes 
show probable cognates with the Madang and Finisterre-Huon paradigms in the 2S, 3S, 1D 
and 1P forms.  

Agreements between the three NENG subgroups cited above allow partial 
reconstruction of a pNENG paradigm as in Table 5. In the case of the 1S and 2S forms, 
agreements with TNG languages outside of the three NENG groups, help to resolve 
indeterminacies. 

Table 5: pNENG verbal suffixes marking subject  
 

lS 2S 3S 1D 2D/3D 1P 2P 3P 
-Vn -an -a -uL -iL -un -ai -ai 
  -i    -i -i, -a 

  
 

What of TNG groups other than Madang, Finisterre-Huon and Kainantu-Goroka? I 
have not done a systematic search but for a few of the subject-marking suffixes there are 
some promising agreements to be found. For example: 
 
Angan: Baruya 1D -olo, 2D -ilo, 1P -ono 
Chimbu-Wahgi: Kuman  1S -i, 2S -in, 2D -buri, 1P-mun, -umun 
 Salt-Yui 1S/1P -i, 2S/2P -n, 1D -bil, 2D -bil, 3D -bil 
 Golin 1S -bin, 2S -n, 1D/2D/3D -bil 
Binandere: Orokaiva 1S -n, 3S -i 
 Korafe 1S -n 
Suena:  1S -n, 3S -i 
Dani: Grand Valley Dani 1S -i-, -y, 2S -n, 3S/P -a, 1P -u, -o  
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These agreements support the very tentative reconstruction of a partial paradigm for 
pTNG : 

Table 6: pTNG verbal suffixes marking subject 
 

 1S 2S 3S 1D 2/3D 1P   
 -Vn   -Vn  -a, -i -uL    -iL -un   
 -i 
  

 
Two of the subject-marking suffixes attributed to pMadang show an interesting 

resemblance to two of the pTNG free form pronouns. pMadang *-in ‘1st singular’ and  
*-un ‘1st plural’ resemble the pTNG free forms *ni ‘1st plural’ (i-grade) and *nu ‘1st 
plural’ (u-grade), the formal difference being a metathesis of the consonant and vowel. 
One might speculate that the pMadang verbal suffixes are ultimately derived from free 
form pronouns which underwent metathesis after suffixation, with *ni > *-in, and *nu > *-
un. In certain contemporary TNG languages we find parallel cases where several of the 
subject suffixes of one paradigm differ from those of another paradigm in that the order of 
consonant and vowel are reversed. By extension we may suppose that there were pTNG 
free form dual pronouns that contained (or consisted of) cognates of the dual subject 
suffixes but with the order of C and V reversed, that is *Lu ‘1dual’ and *Li ‘2dual’ or ‘2/3 
dual’.  
 
Medial vs final verb morphology 

The most striking cluster of structural features common to most core members of TNG 
is a morphologically-marked contrast between ‘medial’ and ‘final’ verbs. Final verbs are 
conventional main verbs, typically carrying suffixes marking absolute tense/aspect/mood 
and absolute person-number of the subject. Medial verbs are marked for sameness or 
difference of subject (or in some cases, of pragmatic topic) in relation to the following 
verb (so-called ‘switch reference’ marking). The medial verb usually carries a suffix 
marking relative tense; that is, it indicates whether the event denoted by the verb carrying 
the suffix occurred before or at the same time as the event denoted by the next verb. (In 
some languages occurrence after the event denoted by the next verb is a possibility, that is 
a future or purposive relation). However, TNG languages vary a good deal in the structural 
details of switch reference marking. Roberts (1988, 1997) has developed a typology of 
switch reference systems and has carefully charted their distribution within Papua New 
Guinea (Map 4).  

Given their wide distribution across TNG groups, it is very likely that the essential 
structural distinctions between medial and final verbs outlined above were present in the 
proto-language. However, this supposition can only be confirmed by discovering sets of 
cognate suffixes with such functions. Suter (1997) reconstructs *-pa ‘1st person singular 
different subject’ as a medial verb suffix for an early stage of TNG.  
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Map 4: Distribution of types of switch reference systems in Papua New Guinea  
(after Roberts 1997) 

4  On the membership and subgrouping of Trans New Guinea 
4.1  Membership 

In deciding whether a language (or group of languages) belongs to TNG we ask:   

(i)  Does it reflect two or more of the pTNG personal pronouns? 

(ii)  Does it reflect certain other grammatical paradigms reconstructable for early TNG?  

(iii)  Does it continue some of the other basic vocabulary terms reconstructed for pTNG 
or early TNG? 

(iv)  Does it have a sizeable body of cognates exhibiting regular sound correspondences 
with other TNG languages? 

The most comprehensive reassessment of TNG membership is that of Ross (2000), who 
relies largely on criterion (i), with some attention to the other criteria where evidence 
permits. It will be recalled that, in TNG III, some 235 languages were assigned to the 
family as ‘marginal’ members by Wurm et al. (1975). Ross accepts several groups of such 
languages as members of TNG IV, on the grounds that they meet criterion (i), for example 
the Papuan languages of Timor, Alor and Pantar, West Bomberai, Gogodola-Suki, Kairi, 
Marind, and Inanwatan. Ross excludes from TNG a number of languages that were 
included in TNG III. On the south coast of New Guinea he excludes what he calls the 
South Central group, comprising Yelmek-Maklew, Morehead-Upper Maro and Pahoturi, 
and the Eastern Trans Fly group and he reserves judgment on certain languages and 
groups, including the Eleman and Goilalan groups. Although we provisionally assign the 
Kiwai group to the TNG phylum on lexical grounds, the evidence at present is slender. 
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In two areas of mainland New Guinea there is a concentration of small groups and 
isolates whose TNG status remains unclear. These are (1) the area north of the central 
highlands from the eastern border of the Geelvink Bay phylum in Irian Jaya to the western 
part of Sandaun Province in Papua New Guinea (this area contains such problematic 
groups as Kwerba, Lake Plains-Tor, Border, Nimboran, Sentani and Kaure); (2) the Gulf 
of Papua area, covering most of the Gulf Province and the adjacent coastal part of the 
Western Province of PNG. In a recent paper Clouse (1997) has given strong arguments for 
excluding the Lake Plains languages of Irian Jaya from TNG. Although he suggests, 
instead, that the Lake Plains languages belong to the Geelvink Bay group, there seems to 
be no convincing evidence for this alternative (M. Donohue pers. comm.).  

4.2  Subgrouping 

Current understanding of the family tree structure of TNG is uneven. Most of the low-
order subgrouping is fairly uncontroversial. Over 40 small groups, typically containing 
from two to 15 languages, are universally accepted. These small groups are comparable in 
internal diversity to Germanic or Romance, or to the Polynesian group, and are well-
defined, for example Asmat-Kamoro, Awyu-Dumut, Binandere, Chimbu-Wahgi, Dani, 
Engan, Kalam-Kobon, Koiarian, Mabuso, Mek and Ok. Each group of this order has 
probably derived from a common proto-language within the last 2000 to 3000 years. 

As Foley (1986) predicted, groupings of a high order have proved hard to establish. The 
following larger subgroups seem reasonably secure. Much of the evidence for these is 
based on innovations in the personal pronouns, presented in Ross (2000).  

Madang 

With about 100 members, Madang is the largest subgroup that can be justified in terms 
of shared innovations. The most important innovations are the replacement of the pTNG 
independent pronouns *na 1S, *ŋga 2S and *ya, *ua 3S by Proto Madang *ya-, *na- and 
*nu, respectively. Other possible innovations defining the group include apparent 
replacements or irregular changes in several early TNG lexemes: pTNG *(n)ok ‘water’ > 
Proto Madang *yaŋgu, *kiti-maŋgV ‘eye’ > *ŋgamu, *mbena ‘arm’ > *kambena, 
*k(a,o)nd(a,o)[C] ‘leg’ > *kani(n).  

The Madang group corresponds closely to the large lexicostatistically-based group 
identified by Z’graggen (1975, 1980a-d) as ‘Madang-Adelbert Range’, which he divided 
into two first order subgroups, each with two main branches. The membership and 
subgrouping of the Madang group differs from Z’graggen’s account chiefly in the 
following respects (Ross 2000; Pawley 2005): (1) The Kalam-Kobon group is included in 
the Madang (it was formerly assigned to Wurm’s East New Guinea Highlands micro-
phylum (a group that itself is no longer recognised). (2) The Madang group is divided into 
four major branches: (a) South Adelbert Range, (b) Croisilles (roughly corresponding to 
Z’graggen’s ‘North Adelbert Range’, plus ‘Mabuso’ groups), (c) Rai Coast, and (d) 
Kalam-Kobon. (3) There is no ‘Brahman’ subgroup: Faita is reassigned to the Josephstaal 
subgroup of Madang; Biyom and Tauya are reassigned to the Rai Coast subgroup; and 
Isabi is excluded from Madang and reassigned to the Goroka subgroup. 

The extreme structural and lexical diversity found across its major branches suggests 
that the Madang group probably broke up more than 5000 years ago. 
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Finisterre-Huon 

The Finisterre-Huon group has about 70 member languages. Some share less than 10 
per cent of basic vocabulary cognates with each other (McElhanon 1975). Superficial 
comparison of morphological paradigms suggests that members of the Finisterre-Huon 
group will on closer study turn out to share several distinctive innovations. Ross (2000) 
notes a possible innovation in the 1, 2, 3 plural pronouns, all of which end in -n, marking 
plural number. 

Kainantu-Goroka 

Two well-defined groups are located in the Eastern Highlands, now generally termed 
the Kainantu and Goroka groups. These have long been tentatively placed together in a 
subgroup. Ross (2000) reviews previous work and notes three probable innovations that 
they exhibit in the pronouns: (1) *ta[za] ‘1st pl.’ replaces *ni, *nu, (2) *ta-na ‘2nd pl.’ 
replacing pTNG *ŋgi or *ja, (3) genitive forms ending in -i. 

Chimbu-Wahgi 

This is an uncontroversial group. Ross notes an innovation in the pronoun: the use of 
*im ‘inclusive marker’, obligatory in 1st inclusive and optional in 2nd and 3rd person 
plural.  

South-east Papuan 

Ross finds one piece of evidence for a sizeable South-east Papuan group, consisting of 
Dagan, Mailuan, Yareba, Manubaran, Kwalean and Koiari but excluding Binandere. This 
is the replacement of pTNG *ŋgi ‘2 PL’ by *ya.  

Central and South-west New Guinea 

Central and South New Guinea as defined by Voorhoeve (1968) and McElhanon and 
Voorhoeve (1970) is almost certainly not a valid subgroup. Indeed, Voorhoeve proposed it 
as a family of (in some cases very remotely) related languages, not as a subgroup. 
However, we can also be fairly optimistic about validating a sizeable subgroup that 
includes at least the Ok, Awyu-Dumut and Asmat-Kamoro groups, as suggested by 
Voorhoeve (1968). I will call this putative group Central and South-west New Guinea.  

It should be noted that Ross finds no evidence in the pronouns for such a group. Awyu-
Dumut and Asmat do, however, share a rounding of the vowel in the pTNG 1st and 2nd 
singular pronouns *na and *ŋga. It is not clear whether this change is independent or a 
retention from a common interstage. Ok and Marind both distinguish 3S masculine and 
feminine: pOk *ya, pMarind -ye- ‘3sM’, pOk *u-, pMarind *-u- ‘3sF’. Is this a shared 
innovation or a retention of an old TNG feature that has been lost in most branches? Ross 
inclines to the latter view. 

West Bomberai-Timor 

Ross finds that the West Bomberai and the Timor-Alor-Pantar languages share two 
probable innovations in pronouns. Both reflect *bi (or *ba) ‘1P’, replacing pTNG *ni or 
*nu. In West Bomberai the reflexes denote 1st exclusive plural, in contrast to 1st inclusive 
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plural. In the Timor group the reflexes denote 1st inclusive plural. Both groups also show 
metathesis of the pTNG independent pronoun *na ‘1s’ to *an, although Mark Donohue 
(pers. comm.) points out the possibility that *an was the earlier form of the pronoun, 
preserved in the subject suffixes discussed in section 3.5.  

5  Culture historical notes 
5.1 Introduction 

There remains the question: What culture-historical implications can be drawn from the 
linguistic evidence about the history of TNG languages, or from a conjunction of linguistic 
and other lines of evidence? In particular, where and when was pTNG spoken? And what 
circumstances—technological, demographic, geographic—led to the spread of TNG 
languages? 

5.2  On the location of proto TNG and directions of dispersal 

The linguistic diversity of the New Guinea area (New Guinea and nearby smaller 
islands) is extraordinary—unequalled in the world by any other region of comparable size. 
Not only does the New Guinea area contain over 1000 languages, but these fall into more 
than 20 families not known to be related to each other. This order of diversity is consistent 
with archaeological evidence showing that human settlement of New Guinea, New Britain 
and New Ireland goes back at least 40,000 years and that Bougainville was settled at least 
28,000 years ago (Allen & Gosden 1996; Pavlides & Gosden 1994; Specht this volume; 
Spriggs 1997). It appears that only one of the language families is a recent arrival: 
Austronesian. Archaeological dates for the first appearance of Austronesian-associated 
assemblages in north-west Melanesia are around 1500–1300 BC (Bellwood 1997; Spriggs 
1997; Kirch 1997).  

The TNG family is exceptional among the families of Papuan languages in its large 
membership and wide geographic spread. TNG is predominantly a family of the mountain 
ranges that run along the centre of New Guinea. It has branches in certain parts of the 
lowlands of New Guinea and in the Timor area but it is likely that all of these branches, 
ultimately, represent expansions from the highlands.  

It is likely that the pockets of Papuan languages in New Guinea that do not belong to 
the TNG family are linguistic residual areas. That is to say, these languages belong to ‘old’ 
families which have managed to resist the TNG expansion. As Map 4 shows, the non-TNG 
families and isolates are all quite small and localised. In Papua New Guinea most of them 
are located to the north of the central cordillera, especially in three provinces: Sandaun, 
Sepik and Madang. In Irian Jaya most of them are located on the Bird’s Head and, east of 
the Bird’s Head, to the north of the main highlands range, from Cenderawasih Bay to the 
Mamberamo River.  

In Island Melanesia it is clear that the pockets of Papuan languages that survive—
chiefly in New Britain, Bougainville and the central Solomons—are the residue of a once 
much more extensive body of languages that were spoken in this region before the arrival 
and expansion of Austronesian languages over the last three millennia or so (Ross 2001; 
Dunn et al. 2002).  
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Can we say any more than that pTNG was probably spoken somewhere in the chain of 
mountains that runs down the centre of New Guinea? Measured in terms of the density of 
currently established high-order subgroups of TNG, the region of greatest diversity is that 
area of Papua New Guinea between the Strickland River in the west and the Eastern 
Highlands Province in the east, together with Madang Province and the Finisterre Ranges 
and Huon Peninsula Province to the north. It is safe to say that this was a very early area of 
TNG expansion. Whether it was the original dispersal centre is another matter. It is true 
that the highlands in Irian Jaya contains fewer high-order subgroups. That is not to say, 
however, that TNG languages have not been present in this region for as long, or almost as 
long as they have been in the eastern highlands. Without a better understanding of the 
high-order subgrouping than exists for the family at present we cannot on linguistic 
grounds alone confidently identify its primary dispersal centre. However, there are other 
relevant lines of evidence. 

5.3  On dates of dispersal 

When did Proto TNG break up? The main kinds of evidence that bear on this include:  
(1)  degree of diversity in basic vocabulary and morphology within and between the 

subgroups of TNG languages;  
(2)  dating of certain archaeological or geomorphical events that can be correlated with 

linguistic events; and  
(3)  relative chronologies indicated by borrowing in relation to subgroups. 
 
Lexical diversity 

Degree of diversity in basic vocabulary is a very crude indicator of the age of a 
language family, that is of the date when its immediate common ancestor split up. It is 
instructive to compare the diversity within TNG to that of Indo-European and 
Austronesian, two families whose chronologies are fairly well established. Lexical 
diversity within TNG is far greater than within either Indo-European or Austronesian. 
Indeed the largest subgroup of TNG so far identified, Madang, probably exhibits greater 
lexical diversity than either of those families. As was noted earlier, geographically widely 
separated subgroups of TNG generally show less than 7 per cent of cognates in basic 
vocabulary and in some cases only 2–3 per cent.  

Austronesian is generally thought to have broken up by at least the late 3rd millennium 
BC, by which time the neolithic culture associated with Austronesian languages was 
widely dispersed around Taiwan and had been carried into the Philippines (Bellwood 
1997, 2000; Pawley 2002). Blust (1999) argues that Austronesian consists of some 10 
primary branches of which nine are spoken on Taiwan, with all members of the family 
spoken outside Taiwan forming a single subgroup, Malayo-Polynesian. The Taiwan 
languages generally share between 15 and 25 per cent of basic vocabulary with the 
Malayo-Polynesian languages of the Philippines and Indonesia.  

There are two schools of thought regarding the dates at which Proto Indo-European 
broke up. The dominant view at least until recently, has been that Indo-European probably 
broke up not later than the 4th millennium BC. The major subgroups of Indo-European 
(IE)—Celtic, Romance, Germanic, Slavic, Indo-Iranian, and so on—generally converge at 



The chequered career of the Trans New Guinea hypothesis      97 

 

 

around 20 per cent of cognates in the 200-item list. Recently there has been some support 
for a view that while a date of around 4000 BC may suffice for the major North European 
expansion, the initial spread of Indo-European began as early as about 7000–8000 BC, 
from Anatolia (Renfrew 1987; Gray & Atkinson 2003). This view remains a minority one 
among Indo-Europeanists. 

Attempts to develop an absolute-dating method, glottochronology, from lexicostatistical 
studies have been fraught with problems (Renfrew et al. eds 2000). If we were to trust 
glottochronology we would conclude that pTNG broke up several millennia earlier than 
either proto Indo-European or proto Austronesian, perhaps as early as 10 millennia ago. 

Substantial variations in the lexical retention rates of European languages have been 
documented. Blust (2000) finds that this is also the case for Austronesian languages. 
However, by using generally accepted subgroupings and lexical reconstructions as a 
baseline, it is possible to identify those Indo-European and Austronesian languages that 
have unusually high retention rates (lexically conservative languages) or unusually low 
retention rates (innovative languages) and those that cluster around a median rate. 
Glottochronological dates for splits within this middle group are likely to be more reliable 
than those for the comparisons involving high and low retention rate languages.  

The question arises whether all members of the TNG phylum have a low retention rate 
in basic vocabulary or whether TNG shows a range of variation similar to Austronesian or 
Indo-European. It seems unlikely that all TNG languages would have replaced basic 
vocabulary faster than all Austronesian or Indo-European languages. I conclude that TNG 
is probably an older family than either Austronesian or Indo-European.  

5.4  Was the TNG expansion powered by agriculture? 

Was the initial spread of TNG languages powered by new technology and associated 
changes in settlement patterns and demography? It is a reasonable supposition to link early 
highlands agricultural systems with TNG speakers.6 It seems unlikely that the TNG family 
would have achieved its present remarkable distribution unless its speakers held some 
cultural advantages that enabled them to build up populations that could (a) expand fairly 
rapidly along the central cordillera of New Guinea, and (b) maintain continuous habitation 
of the major highlands valleys, through periods of change in climate, vegetation and fauna. 

At present, however, the connection between agriculture and the TNG expansion is no 
more than circumstantial. We lack linguistic evidence that directly points to knowledge of 
farming by speakers of pTNG or early stages of TNG. At this stage a term for ‘taro’ 
(something like *ma) is about the only relevant lexical reconstruction that can be 
tentatively attributed to early TNG because of its wide distribution. However, because the 
term *ma ‘taro’ stands alone, instead of being embedded in a full terminology for parts of 
the plant and practices associated with its cultivation, diffusion cannot be ruled out. I know 
of no other widely distributed cognate sets for names of plants and their parts and for 
implements and processes associated with their cultivation. There are some names for 
plants and other entities that have spread recently but these do not count in the search for 
early TNG words.  

 
6  At the Perspectives on the Bird’s Head conference a few years ago I suggested such a link. (Pawley 

1998:684). 
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Most Pacific prehistorians favour a gradual model of plant domestication in Near 
Oceania (north-west Melanesia) and Indonesia, beginning with the semi-domestication of 
wild species in the late Pleistocene. It is now widely held that arboriculture, as opposed to 
agriculture, began in this region more than 10 millennia ago, with the planting and 
transportation of certain trees that bear edible fruit, especially various species of the genus 
Canarium but possibly also Artocarpus, Pandanus brosimus, P. jiulianettii and P. 
conoidea, Cordyline fruticosa, Dracanotomelon, Inocarpus, Spondias, Burckella and 
others (Kennedy & Clarke 2004; Yen 1991; Spriggs 1997).  

The central highland valleys of New Guinea were visited by humans, although probably 
not occupied continuously, during the late Pleistocene. The climate was much colder 
during the late Pleistocene than now and the treeline was much lower but warmed up 
significantly after 14ka BP. Hunter-gatherers evidently exploited pandanus nuts and 
hunted megafauna of the grasslands and perhaps of the mountain forest, probably on a 
seasonal basis. In the central highlands, landscapes begin to be modified by humans at a 
number of sites after 10,000 with a marked increase from about 5000 years ago (Hope & 
Haberle this volume). There is increasingly strong evidence for some form of agriculture 
as early as 10,000 BP in the Upper Wahgi Valley (Golson 1977; Golson et al. in prep.; 
Denham this volume; Denham et al. 2003). The earliest phase of the Kuk swamp 
sequence, dated to around 10,000 BP, indicates shifting cultivation on the wetland edge, 
with pits, stakeholes, postholes, runnels, consistent with planting and tethering. At that 
time the Kuk site seems to have presented a more favourable environment for habitation 
than other Highland valleys. Denham et al. (2003:190) write that 

Unlike other valleys in the uplands, the grasslands within the Kuk swamp catchment 
did not succumb to the forest advance at the onset of the Holocene. Instead, the 
grasslands and fern flora increased at the expense of forest between 10,200 and 7400 
cal yr under the influence of periodic fire episodes and probably anthropogenic 
clearance.  

The main cultivated plants are thought to have been Colocasia taro and bananas. Starch 
grains of Colocasia esculenta and Musa bananas are present as phaetoliths. Taro is a 
lowlands plant but Denham (2002) argues that it had spread naturally into the Highlands 
by 10,000 BP.  

In phase 2, dated to 6900–6400, there was mounding and draining of wetland soils, 
consistent with intensive cultivation, implying a high dependence on food production 
relative to foraging. A higher incidence of taro and bananas remains are present, and in a 
grassland environment it is unlikely that bananas would have grown wild in such 
frequency. In phase 3, dated to 4350–3980 BP, there are sequential ditch networks linking 
major drainage channels. 

The shift from a foraging to a primarily agricultural economy may have taken place 
over many millennia at Kuk. As to how fast and far agriculture spread in New Guinea in 
the period 10,000 to 3000 BP, the archaeological evidence at present says little. There are 
several sites in the Upper Wahgi Valley with well-dated drainage systems older than 3000 
BP (Denham 2002). These remain the only New Guinea sites of this kind with secure dates 
although there is another early site at Yeni swamp in the Lower Jimi Valley with signs of 
drainage structures at 5000 BP (Gillieson, Gorecki & Hope 1985). Pollen analysis shows 
that reduction in forests due to burning had also taken place in the Kelala swamp in the 
Baliem Valley by 7800 BP, although in the Tari Basin in the Southern Highlands of Papua 
New Guinea it is first evident only at 1700 BP (Hope & Golson 1995; Hope & Haberle 
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this volume). There is as yet no direct evidence that such burning was associated with 
agriculture. However, in the case of the Baliem Valley, Golson observes that pollen cores 
record an almost  

continuous vegetation history from beyond 7000 bp to the present, reflecting 
progressive human impact by way of agriculture through the increasing representation 
of secondary forest taxa and associated changes … This new evidence from the 
Baliem is the strongest independent support for the claims of 9000 year old 
agriculture based on Kuk. (Golson 1991:487) 

There is as yet no archaeological record of agriculture in the New Guinea lowlands 
before 3500 BP, where few early and mid-Holocene sites have been found, or in Island 
Melanesia.  

Not all New Guinea societies were farmers even in historic times. Roscoe (this volume) 
argues that more than 30 lowland societies at first contact were primarily foraging, relying 
heavily on wild stands of sago as their main source of carbohydrates. And in some New 
Guinea agricultural societies hunting and gathering continued to provide very significant 
supplementary food sources in recent times. 

None of the domestic animals that were important in Near Oceania at first contact—
pigs, dogs and chickens—were native to the region. They were however all part of the 
Austronesian cultural package in Island Southeast Asia. There has been vigorous debate 
over the antiquity of the pig in New Guinea. Did it predate the arrival of AN speakers? 
Bulmer (1975, 1982, 1998) and Allen (1993) report evidence of pig teeth from several 
sites associated with pre-Lapita dates. Others, such as Spriggs (1997) and Bellwood 
(1997), think the evidence is unconvincing. A parallel debate has taken place over the 
antiquity of pottery in New Guinea. Pottery is made among many Papuan-speaking 
communities in the Sepik–Ramu region as well as in Oro Province in south-east New 
Guinea. Pottery sherds in archaeological sites in the Sepik–Ramu and Simbai areas that 
may predate the Lapita horizon are reported by Bulmer (1982), Gorecki (1991), and 
Swadling et al. (1989). The dating of these materials remains controversial (Spriggs 1997).  

Where the shift to intensive agriculture did occur it must have brought radical changes 
in patterns of social organisation and material culture. Agriculturalists are sedentary, tied 
to the land they have cleared, tilled, planted and fallowed. There is potential for faster 
population growth, larger social units and social hierarchy and for the making of ‘heavy’ 
artefacts, such as substantial houses, elaborate carvings and large containers. Language 
populations tend to become larger and this in turn must have allowed more marriage 
within the language community. Ethnographic evidence suggests that the shift to intensive 
agriculture occurred faster in certain regions than others—the broad, fertile highland valley 
floors being among the first.  

At this stage it is not clear how far comparative work will enable lexical reconstructions 
to extend into the domain of ‘material culture’ for early stages of TNG, including the 
cultivation of plants. As yet no historical linguist has undertaken a thorough, New Guinea-
wide search for cognates in cultural domains (however, see the work of an anthropologist, 
Hays, this volume). The job is made harder by major gaps in the descriptive sources.7  It is 
also slowed by the lack of manpower. There is not a single linguist whose primary 
research field is Papuan historical linguistics. Only a handful of linguists are active in 

 
7  Apart from manpower, the lack of good dictionaries remains the central problem in Papuan historical 

linguistics.   
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TNG historical studies. It might be said that studies of the Trans New Guinea family are 
about where Indo-European studies were in the 1820s, in the days of Rask and Grimm, but 
with the prospect of having only a tiny fraction of the manpower that was available for the 
study of Indo-European.  

Geographic constraints 

The possible directions of spread of TNG languages have been constrained by a number 
of geographic factors, including sea level shifts. Since the height of the last Ice Age, 
around 21,000 years ago, the coastlines of New Guinea, particularly on the southern side, 
have changed a good deal. Chappell (this volume) gives an up-to-date assessment of the 
major changes. After 21 ka the Sahul-Arafura shelf which linked Australia and New 
Guinea was gradually flooded by rising seas, with the last land connections (through 
Torres Straits) inundated shortly before 8 ka. By 6 ka rapid changes to the New Guinea 
coastline ceased, with changes since then largely confined to the progradation of coastal 
plains and deltas.  

However, Chappell refers to significant gradual changes in two regions over the last six 
millennia. During the mid-Holocene much of what is now the Sepik–Ramu coastal plain 
was below sea level. A shallow sea extended inland, at its maximum possibly as far as 
Ambunti (Swadling 1997) and almost certainly west of the confluence of the Yuat and 
Sepik. According to Chappell the inland sea reached its maximum extent about 5500–6500 
BP, then contracted gradually under deposits of alluvial soils from the two river systems. 
This inland sea would have separated the central highlands from higher-lying areas of 
north-east New Guinea in what are now the Sepik and Sandaun provinces. It is noteworthy 
that TNG languages are largely absent from these areas.  

The other region showing significant coastline changes during the last few millennia is 
part of the extensive Fly-Digul Platform in southern New Guinea (Chappell this volume). 
The low-lying Digul River region, which forms the western half of this platform, was 
invaded by the sea and inundated about 6000 years ago, as was the delta and narrow 
floodplain of the Fly River. It appears that most of the swampy Digul lowland has been 
gradually established over the past six millennia as a result of sedimentary deposits from 
the southwards-flowing rivers. The western half of the Fly-Digul Platform roughly 
corresponds to the area now inhabited by the Asmat and Kamoro peoples, who speak 
seven closely related languages (Voorhoeve 2001, this volume). From this conjunction of 
facts—the relative homogeneity of Asmat Kamoro and the changes in the geography of the 
coastline of south-west New Guinea—we can infer that the expansion of Asmat-Kamoro 
languages across their present territory is a fairly recent event, probably occurring within 
the past two or three millennia. Voorhoeve (this volume) suggests that before they moved 
down to the southern plains, speakers of the ancestral Asmat-Kamoro language once lived 
in the highlands of Irian Jaya, possibly around the headwaters of the Sirac River. He 
concluded that some of the lexical resemblances between Asmat-Kamoro and the Ok 
languages are due to ancient contact, contact that can only have occurrred in the 
mountains. 

It is uncertain whether the Timor-Alor-Pantar branch of TNG was well established in 
the Timor region before Austronesian speakers arrived there at least 3000 years ago. My 
impression is that the Timor-Alor-Pantar languages are lexicostatically more diverse than 
the Austronesian languages of the same region but systematic comparisons have yet to be 
carried out. 
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Borrowing events 

Austronesian loanwords in TNG languages are a possible indicator of the age of some 
TNG subgroups. Austronesian speakers first moved into north-west Melanesia about 
3500–3300 BP. It follows that if Austronesian loanwords were already present in a certain 
TNG interstage (an intermediate proto-language), that interstage must postdate contact 
with Austronesian speakers. It is clear that many of the Austronesian languages now 
present on the New Guinea mainland arrived only within the past 2000 years. However, 
there is some evidence (Ross 1988:21) of lexical borrowing from Austronesian sources by 
TNG languages of the north coast of New Guinea that predates these more recent arrivals. 
What dates the loans as early is that they retain original Oceanic root final consonants, 
whereas these consonants have been lost in all contemporary Oceanic languages of the 
north coast of New Guinea. Loans showing such final consonant retentions appear to be 
restricted to certain branches of the Madang subgroup of TNG. 

McElhanon and Voorhoeve (1970) and Lynch (1981) pointed to instances of possible 
borrowings from Austronesian languages, including items of basic vocabulary, that are 
more or less widespread among TNG languages. However, on closer study the case for 
Austronesian borrowings in TNG basic vocabulary appears to be weak, as Chowning 
(1987) has argued with some force. There are however a few clear cases of borrowing in 
cultural vocabulary, for example reflexes of POc *boRok ‘pig’ are found widely in Papuan 
languages, while reflexes of pTNG *mV ‘taro’ are found in a number of Austronesian 
languages.  

6  Conclusions 

The directions and chronology of the TNG dispersal, and its technological and 
demographic concomitants, remain somewhat shadowy. However, it is at least 
encouraging that there is some measure of agreement between the testimonies of historical 
linguistics, archaeology, palaeobotany and palaeogeography on some of these matters.  

The following observations are put forward. 

(1)  The wide geographic spread of TNG languages, from one end of New Guinea to the 
other (and into the Timor area) stands in sharp contrast to all other ‘Papuan’ 
language families. The spread of TNG languages was recent enough for their 
common origins to be still detectable, yet early enough for the language family to be 
far more diverse than either Indo-European or Austronesian. These two facts indicate 
that pTNG broke up no later than about 6000 BP and possibly as early as 10,000 BP. 

(2)  TNG is predominantly a family of the central mountain ranges of New Guinea. In 
particular most of its high-order subgroups of TNG are concentrated in the central 
highlands. Such a distribution indicates that speakers of TNG languages have 
occupied the large valleys of the central highlands continuously for several 
millennia. This continuity suggests that, at least in these large valleys, there were 
quite sizeable stable populations. 

(3)  There is archaeological and palynological evidence of agriculture in the central 
highlands as early as 10,000 BP and evidence of intensification of agriculture in the 
Wahgi Valley, and probably in the Baliem Valley by about 6000 BP. It is reasonable 
to assume that an early branch of TNG speakers was established in the Wahgi Valley 
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by at least 6000 BP, and (less certainly) that another was established in the Baliem 
Valley by a similar date. If both were true it would imply that some of the 
intervening valleys were also occupied by TNG speakers by that time. 

(4)  Six thousand years ago a shallow inland sea occupied much of what is now the flood 
plain of the middle and lower Sepik and Ramu rivers. To the north of this shallow 
sea lay a broad band a coastal ranges and coastal plains, separated by it from the 
central highlands. It is noteworthy that several non-TNG language families are today 
found in that region and in the new low-lying land gradually created from the Sepik 
and Ramu sediments. The inland sea may for a time have been a barrier limiting the 
advance of TNG speakers into the Sepik and Ramu basins. Malaria may also have 
been a major demographic constraint.  

(5)  However, TNG speakers did successfully establish themselves in the swampy 
lowlands of the Digul River basin and nearby coastal plains of SW New Guinea, 
probably within the last 3000 years or so. 

(6)  TNG languages are well represented in the Huon Peninsula and certain other parts of 
the north-east coast of New Guinea. Although the Vitiaz Strait, separating New 
Britain from the Huon Peninsula, is not a very formidable ocean crossing, no TNG 
languages are found in the Bismarck Archipelago.8

(7)  It appears that TNG speakers reached the Timor-Alor-Pantar area several millennia 
ago. The question arises, did they get there before the arrival of Austronesian 
speakers some 3500 years ago? Careful study of the internal diversity of the TNG 
language in the Timor region may help to answer this question. 
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4 Linguistic prehistory in the  
Sepik–Ramu basin 

  

 WILLIAM A. FOLEY 

It is well known that New Guinea exhibits the highest degree of linguistic diversity on 
earth: more languages and genetic groupings of languages within its area than any other 
comparable geographic region (Foley 2000; Nettle 1999).  This diversity reaches its 
apogee along the north coast and particularly within and along the fringes of the drainage 
basin of the Sepik and Ramu rivers.  Laycock (1973) was an early attempt to provide a 
genetic classification of the languages of the Sepik–Ramu region.  Ultimately he and a 
colleague (Laycock & Z’graggen 1975) claimed that most of the languages there fell into a 
single genetic grouping, which they named the Sepik–Ramu Phylum and which constituted 
the second largest genetic grouping in New Guinea in Wurm’s (1975, 1982) proposed 
comprehensive classification of Papuan languages.  The evidence presented for the Sepik–
Ramu phylum consisted mainly of general typological evidence like the presence of a 
commonly epenthetic , a palatal series of stops, morphology by suffixation, and a gender 
system of two or more contrasts (Laycock & Z’graggen 1975:732).  As is well known, 
such features are common crosslinguistically and easily diffused; for instance, suffixal 
morphology is typical of most language groupings of New Guinea and can hardly be taken 
as a genetic marker. Trans New Guinea languages on the border of Sepik languages often 
exhibit these features through diffusion (they are not typical of this family), for example 
epenthetic  in Kalam (Pawley 1966), a series of palatal stops in Enga (Foley 1986; Lang 
1973) and a two-gender system in Mianmin (Smith & Weston 1974). Hence these features 
suggested by Laycock and Z’graggen (1975) are very poor diagnostics of genetic 
relationship.  Laycock and Z’graggen (1975:732) also offered two lexical reconstructions, 
*an ‘child’ and *ndV/mbV ‘man’, based on presumed, but never provided cognate sets.  
In fact neither of these have much extension outside of a restricted area of the Middle 
Sepik and cannot constitute evidence for any grouping larger than this.  Finally, they 
(Laycock & Z’graggen 1975:732, 737) adduced some potentially cognate pronominal 
forms, such as reflexes of a putative *wun 1SG1 or i/ni 2SG, but this evidence is marred 

  
1  Abbreviations used in this paper are: A – actor; ABL – ablative; ACC – accusative; ALL – allative; 

Angrm – Angoram; Alamblk – Alamblak; BEN – benefactive; BA – Bosmun-Awar subgroup; DAT – 
dative; DL – dual; F – feminine; FACT – factitive; FOC – focus; FUT – future; G/N – genitive; IMPERF 
– imperfective; Karawi – Karawari; LOC – locative; M – masculine; MK – Kire-Mikarew sub-family; 
NPAST – non-past; NOM – nominative; OBJ – object; PAST – past; PERF – perfective; PC – paucal; PL 
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by the fact that these forms have no constant reference across the languages: reflexes of 
*wun for instance being first singular in the Ndu languages, second singular in the Ramu 
languages discussed below and third singular in some Yuat languages like Miyak.  Given 
the well established fact that pronominals typically exhibit a restricted set of phonemic 
contrasts (Nichols 1992, 1996), these resemblances are very likely due to chance.  And 
furthermore, given that none of the suggested pronominal cognates have any constant or 
related meaning beyond ‘pronoun’, the necessary constraint for any rigorous application of 
the comparative method that putative cognates share the same or reasonably related 
meanings has not been met.  This is not to deny the validity of pronominal evidence to 
support claims of genetic relationships (such evidence will play an important role in the 
arguments presented in this paper), but in light of the facts pointed out by Nichols (1992, 
1996), strict conditions of meaning similarity must be imposed on suggested pronominal 
cognate sets. 

There is thus no real evidence for the proposed Sepik–Ramu phylum, and I will argue in 
this paper that this genetic classification is incorrect.  Rather I will demonstrate that many 
of the languages of the Sepik–Ramu basin, erstwhile classified as belonging to the Sepik–
Ramu phylum, actually belong to two different, and on the basis of the evidence now 
available, not further relatable, language families, which I will call the Lower Sepik–Ramu 
family and the Sepik family.  I now turn to the evidence for this claim. 

1  The Lower Sepik–Ramu family 

The Lower Sepik–Ramu family consists of at least two sub-families, as represented in 
Figure 1 (but quite probably more, a point to be taken up in §1.4). 

 
Proto Lower Sepik–Ramu 

 
 
  Proto Lower Sepik  Proto Lower Ramu 
 

Figure 1:  The Lower Sepik–Ramu family 
 

While I will demonstrate that the evidence for their genetic link is irrefutable, the 
languages of the two sub-families, Lower Sepik and Lower Ramu, are structurally and 
lexically very different.  The Lower Sepik languages are typified by nominal systems of 
multiple classification, with extensive modifier concordance, and verbal inflectional 
systems of extreme complexity, including prefixal agreement for subject, direct object (and 
sometimes indirect object participants), thereby exemplifying a polysynthetic grammatical 
type.  The Lower Ramu languages are inflectionally much simpler, inflecting nouns only 
for number (and in some languages, not even for that), with consequent modifier 
concordance for number, and inflecting verbs only for tense-aspect-mood.  They 

                                                                                                                                                    
– plural; PLR – Proto Lower Ramu; PLS – Proto Lower Sepik; PNdu – Proto Ndu; PWAG – Proto 
Watam-Awar-Gamay; PN – proper name; POSS – possessor; PRES – present; SEQ – sequential; SG – 
singular; SUB – subject; TA – Tangu sub-family; WAG – Watam-Awar-Gamay sub-family; WK – 
Watam-Kaian subgroup; 1 – first person; 2 – second person; 3 – third person 
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completely lack the bound pronominal agreement prefixation for subject and direct object 
and the extensive nominal classification systems diagnostic of the Lower Sepik languages. 

1.1  The Lower Sepik family 

(Note that the term ‘family’ is used in this paper in its classical way, as in comparative 
Indo-European linguistics, to denote any genetic grouping of languages of whatever level.  
Hence both Lower Sepik–Ramu and Lower Sepik are designated as families, even though 
the former contains the latter as a subgroup.  The term ‘sub-family’ will be eschewed in the 
actual naming of the genetic groups).  The Lower Sepik languages number six, with a 
genetic diversity roughly like that of the Germanic languages.  The suggested subgrouping 
of the family is presented in Figure 2: 
 

Proto Lower Sepik 
 
 

  Proto Karawari     Proto Murik-Kopar 
 
 
Yimas     Karawari         Chambri           Angoram      Murik          Kopar 
 

Figure 2:  The Lower Sepik family 
 
The grouping of Yimas with Karawari and Kopar with Murik is well established and 

unquestionable (Foley 1986, 1991), but the first order subgroup status of Chambri and 
Angoram is a working hypothesis.  There is some good, but not incontrovertible, evidence 
for grouping Chambri with Yimas and Karawari and some much weaker data suggesting 
Angoram might be linked to Kopar and Murik, but none of this is conclusive, so I will 
adhere to the hypothesis represented in Figure 2. 

Foley (1986, 1991) has already presented the evidence for this family, and I will not 
repeat that here. In particular, Foley (1986:214–229) presents a detailed reconstruction of 
the protophonology, some forty lexemes, non-singular free pronouns for first and second 
person and bound concordial morphology for three noun classes of Proto Lower Sepik, 
using the same subgrouping hypothesis as that of Figure 2.  There and in the tables below, 
a form is reconstructed for Proto Lower Sepik if it is attested in at least three of the first 
order subgroups or in both of the two most divergent, geographically and typologically, 
subgroups, that is Karawari and Murik-Kopar. 

Table 1 presents the free pronouns for the three persons and all four numbers of the six 
Lower Sepik languages, with suggested reconstructions for Proto Lower Sepik. In this and 
following tables the symbols used are IPA, with the exception of y for the palatal glide and 
j for the palatal stop.  The data are in a broad phonetic transcription; phonemic 
transcription would have made cognate similarities less transparent, and in any case would 
not have been feasible for languages with small amounts of second-hand data.  The 
reliability of the data throughout this paper is variable, but that for the Lower Sepik, 
Watam-Awar-Gamay languages, Ndu and other Sepik languages, Kwoma, Yessan-Mayo, 
Awtuw, and Alamblak, is high. The data in Table 1 are complicated by the fact that not all 
languages have the same pattern of person-number distinctions; only Yimas and Murik 
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follow the distinctions of the protolanguage.  Angoram has lost the dual and paucal 
numbers (though the first person plural form is the old paucal form), and Karawari, the 
paucal number.  Chambri only preserves the paucal number in first person.  The singular 
forms are all straightforward, but the non-singular forms show an epenthetic *pa in all the 
non-Murik-Kopar languages.  Given our subgrouping assumptions, the option of *pa must 
be reconstructed for Proto Lower Sepik (Kopar paŋg 1PC is an important witness here).  
Other clear features are:  ablauting patterns for person in the non-singular, that is a high 
front vowel for first person and a high back vowel for second; a paucal marker k; a non-
third person dual stem ka- (*k > g/#_ in Murik, see ‘canoe’ in Table 2 below); a plural 
stem *a-; and a third person stem for all numbers in *m-, most likely a near distal deictic 
stem, as it is in Yimas, so that true third person pronouns are lacking (the variation in 
forms makes the reconstruction of a third dual form impossible, though all languages save 
Karawari have forms in *m-). 

Table 2 presents lexical data and reconstructions for some forty-odd items of basic 
vocabulary in the Lower Sepik family, the great bulk of these already discussed in Foley 
(1986), where reconstructions are motivated.  Some of the reflexes in the daughter 
languages are complicated by various class and number markers on the roots.  The most 
important sound changes to notice are *s/r>t in Yimas, which will become relevant later, 
and simplification of final nasal plus stop clusters in all languages but Chambri. 

1.2  The Lower Ramu family 

This sub-family is larger, more diversified and less well known than the Lower Sepik 
family.  A tentative representation of its sub-relationships is set out in Figure 3: 

 
 

Proto Lower Ramu 
 
 

 Proto WAG    Proto MK  Proto TA 
 
 
 

     Proto WK            Proto BA 
 
 
 

Watam   Kaian      Gamay         Bosmun  Awar                Kire Mikarew            Tangu Igom 
        

Figure 3:  The Lower Ramu family 
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As Figure 3 shows, the Lower Ramu family is itself constituted by three sub-families 
(quite probably more, see §1.4), each with an internal diversity like that of Romance or 
Polynesian:  the WAG family, consisting of the five languages subgrouped as in Figure 3; 
the Mikarew family, with three languages, Mikarew, Kire and Sepen, though I will only 
discuss the first two because of restricted data and space; and the Tangu family, consisting 
of four languages, Tangu, Igom, Tangut and Andarum, but again I will only consider the 
first two for the purposes of this comparison.  The WAG languages are by far the best 
known, having been the focus of my own intensive fieldwork, so I will start with them.  
For reconstructions I will rely on the subgrouping illustrated in Figure 3, requiring a reflex 
in each of the three subgroups in order to reconstruct a form for the protolanguage.  Table 
3 presents the pronouns in the WAG languages (there are no bound forms, so this is the 
complete set, unlike Lower Sepik languages): 
 

Table 3: WAG pronominals 

      Watam Kaian Gamay Bosmun Awar Proto WAG 

 1 yak ak awk o o  
SG  2 u wa un mo mo 
 3 ma ma man n n *ma(n)  
 1 aa a a a a *aa 
DL  2 noo o oo wa a *(n)oo(a)  
     3 mia mani mani mani ni *mani 
      1 apak apeak 
PC  2 nia nepak 
      3 mia minpak 
      1 ae ae ai ei ai *ai 
PL  2 ne ne nen ni ne *ne 
       3 min mi(n) min me me *mi(n)  
  
 

Again note the mismatches in number distinctions, only Watam and Kaian having a 
paucal series, which rules out reconstructing it for the protolanguage.  Also disagreements 
among the three subgroups make reconstructions for first and second person singular 
problematic.  One clear feature of the Bosmun–Awar subgroup already apparent, but also 
well exemplified in the lexical cognates of Table 4 below, is the tendency toward 
monosyllabicity, hence PWAG *aga 1DL and *(n)ogo(a) 2DL both reflect as Awar ga.  
Two obvious features of WAG pronouns are a dual formative *g, a marking of first and 
second person in the dual by the vowels *a versus *o, and third person pronouns all built 
on a stem *m- (the forms in /n/ in the singular and dual in Awar being a likely result of 
truncation). 

Table 4 presents basic vocabulary items illustrating many lexical cognates across the 
WAG languages (tentative reconstructions in Proto WAG for these forms are in Table 5, 
for deeper comparison with other Lower Ramu languages): 
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Table 4:  WAG lexical cognates 

  Watam  Kaian  Gamay  Bosmun Awar 

one  kaku  kaku  kabe  koku  mbn 
two  mbwoini mbuni mbuni mbuni mbuni 
three  iramot iramaut mbonkak bonkak mbrbn 
person  namot  namot  ramot  mot  mot 
woman aem  meak  meak  mes/mam mri/mam 
father  aes  aes  aet  sate  sat 
water  arum  arum  puk  mok  mok 
fire  sak  sak  tak  suk  suk 
sun  nau/ra  ra  ra  lau  rau 
moon  ndoar  kare  karvi  krvi  kri 
star  wi  wae  wi  jem  pot 
canoe  kor  kor  kor  kor  kor 
house  endau  endau  kak  tomu  to 
villae  n(a)o  no  au  wunis  uni 
breast  mur  mur  mr  mr  mr 
tooth  ndakai  ndakai  ndar  dar  ndar 
blood  rumb  yakaind rakaind nimbit  rerik 
bone  aar  aar  aar  ar  arar 
tonue  mi  memra mim  eitap  jiekpun 
ear  kwar  kwar  kwar  kur  kur 
eye  namak  rameak lameak rmak  rma 
nose  um  um  um  um  um 
le  or  or  or  or  rue 
hair  mbunat sabrit  yakwar twakar dmbar 
e  yor  yor  lor  nuok  nu 
bird  orak  orak  orak  warak orak 
leaf  rapar  rapar  rapar  par  par 
tree  pado  para  ik  kn  kn 
yesterday ur  aup  aur  ur  ur 
tomorrow arap  orap  orap  vuarap  urap 
oar  anup  anup  nup  nuap  nop 
betelnut mejak mbok  mbok  mbok  mbok 
lime  ai  aipak  avir  verpak  virwa 
sao  wak  weak  veak  ves  vek 
pi  markum markum markm rkm  rm 
crocodile namkai nomai mumai ome  umi 
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  Watam  Kaian  Gamay  Bosmun Awar 
snake  mindop mindop nduop  ndup  kondok 
name  wi  wi  i  ji  i 
mosquito nait  nait  it  jet  et 
round  wakar  wakar  tiakar  tesin  terik 
feces  yo  yupak  lo  yuwur  jit 
hear  warak  warak  warak  vai  vai 
hit  ru  pi  pi  ara  a 
eat  amb  amb  amb  mba  mba 
o  sa  sa  ta  sa  sa 
come  rukup  rukup  kp  kp  kp 
sit  mbirak  mbirak  mbirak  berak  mbirak 
stand  utik  utik  wtk  tis  tik 
bi  nakan  aneak  aek  or  vret 
ood  yao  yao  la  ya  yandi 
black  mbukmbuk mbukmbuk mbkmbk bkbk mbkmbk 
hot  wiwi  wai  ovai  vvi   r 
cold  aau  aau  aau  at  rivut 
  
 

Again Awar, and to a lesser extent, Bosmun, displays a marked tendency to 
monosyllabicity through truncation.  The Watam–Kaian subgroup, on the other hand, 
exhibits a complete merger of the non-low central vowels of Proto WAG, which are 
preserved in the other two subgroups. This results in a five-vowel system in these two 
languages in contrast to the seven vowels of the other three and Proto WAG; such a vowel 
system is very unusual for the north coast of New Guinea outside of Austronesian 
languages.  Another notable sound change is palatalisation in Bosmun, which turns a velar 
consonant in the environment of a front vowel into a palatal ([s] being the phonetic 
realisation of an underlying voiceless palatal stop phoneme in these languages); see ‘sago’, 
‘name’, ‘mosquito’, ‘ground’, and ‘stand’.  Finally, there is a common alternation in 
reflexes between the two peripheral voiced fricatives, /v/ (typically realised as /w/ in 
Watam, Kaian, and sometimes Gamay) and //  (typically /g/, but sometimes // in Watam, 
Kaian and Gamay):  see ‘tomorrow’ and ‘hot’.  Note this alternation also occurs in reflexes 
between Awar and Bosmun, two languages within the same subgroup:  see ‘big’, ‘hot’ and 
perhaps ‘cold’.  Malcolm Ross (pers. comm.) reports that substitution of one of these 
fricatives for the other is a common feature of languages along the north coast of New 
Guinea, especially Madang Province.  This does create problems in some cases in 
determining the reconstructions in Proto WAG; generally evidence from the other Lower 
Ramu sub-families, if they possess a reflex, will be necessary to decide in doubtful cases. 

Table 5 presents the Lower Ramu pronouns, comparing the reconstructions for Proto 
WAG with the forms from the four languages of the two other Lower Ramu sub-families: 
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Table 5: Proto WAG, MK and TA pronominals 

      Proto WAG Kire Mikarew Tangu Igom 

 1  u ko/k ku ko 
SG    2  ndu no nu nu 
  3 *ma(n) a/ma na man mane 
  1 *aa a a nai nai 
DL    2 *(n)oo(a) o oa nii/nui nui  
  3 *mani mani ani mapai maape 
  1 *ai za ai/e nai ne  
PL     2 *ne nde ye ni ni 
  3 *mi(n) me me manda maere 
  
 

Again, third person pronouns in *m- are much in evidence, as is a dual formative ()g.  
The vocalic alternation in dual forms between *a and a non-low back vowel, typically *o, 
for first and second person respectively is also well attested.  Kire and Mikarew exhibit the 
tendency toward monosyllabicity already discussed for Awar and to a lesser extent 
Bosmun.  This is likely an areal feature, as these languages are contiguous.  Very tentative 
reconstructions based on this data for the Proto Lower Ramu pronouns are as follows: 
 

Table 6:  Proto Lower Ramu pronouns 

  SG DL PL 
 1 *u *aa *ai 
 2 *nu *(n)oo(a) *ni/e 
 3 *ma(n) *mani() *mV(n) 
  
 

In addition to the *m- stem in third person, an *n formative in second person is also 
apparent in these forms; this also appears in bound pronominal forms in Lower Sepik 
languages, for example Yimas n-  2SG A, nan- 2PL A (A indicates the transitive subject). 

Table 7 presents the evidence for probable lexical cognates in the Lower Ramu 
languages.  The Proto WAG forms in the first column in bold print are also the likely 
forms (or very close to these) of the lexemes in Proto Lower Ramu.  The reconstructions 
are mine, but space precludes laying out all the correspondences and arguments for them, 
so I will just present the forms here (although one obvious regular correspondence is Proto 
WAG initial prenasalised stops correspond to voiceless stops in MK): 
 



120     William A. Foley 

Table 7: Proto WAG, MK, TA lexical cognates (Proto Lower Ramu forms in bold) 

 Proto WAG Kire Mikarew Tangu Igom 
one *kaku ibabira amra wunwan unuaka 
two *mbuni punini poni munai mokupea 
three  puni pomnimkasam munainwan mokupea unua 
person     *namot uma uma wanik wuu 
woman/mother  mbik aim/ami min min  
father  ndia apisi yavai yap 
water  mb cup niam niam 
fire *s(u)k vap ariv ruwuv/roup luu 
sun *ra(u) ra are ar ar 
moon *kr(v)i kni ekini mnam mnam 
star  kam mukope riyndk likian 
canoe *kor kem aiam 
house  vun/pen tpe ta ta   
villae  u uip m mia 
breast *mr ta ote yuav ii 
tooth *nda(r) tar atarim andar dr 
blood  vusun wusi irien my 
bone *ar xar aar ava ava 
tonue *mi(m) ze mzm mamiak mimia 
ear *kwar kwar kwar wukwar ukwar 
eye *rmeak ruma tama raik raik 
nose *um kwom winiba munwam ejia 
le *or  ? ruu sue mia mbwan 
hair  ruun tapanari asia/asia resn  
e  rer aror mnduapen waran 
bird *warak kworak kwara warak warak 
leaf *(ra)par far tafarim rapar pat   
tree  ka tep k k 
yesterday *ur urmun pkm ruar muisi 
tomorrow *urap ? urmun kuromu wumasan mom 
oar *anup (n)dab   iap 
betelnut *mbok puk mis miak miak 
lime *awi(r) rwi iwim uwuren uum 
sao *veak vik wisim iav/iav yaia 
pi *rkm dam ta ram ram 
crocodile  kum koa viari laisa 
snake *ndop kuruk kuru kyuok kiak 
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 Proto WAG Kire Mikarew Tangu Igom 
name *i zin izi riiav riia 
mosquito *it ket ci wan wan 
round  nwiaan was nduv a 
feces *yu/o vi(r) buarim avi mia 
hear *varak mbara? orak vara/bara mwiari 
hit  so sos ak mnaramu 
eat *amb mb tama am/mi kam 
o *sa vu/u usi ma/wui i 
come *kp z si/sa i/iji karii 
sit *mbirak pera apria ipi/pindi pwiae 
stand *-tik tk cu ambi/lmbe rambia 
bi  bakume arua ruma/arum arum 
ood *ya(o) vu awi swari/ara yara 
black *mbkmbk pk pk es/ns iat 
hot  urur fei utiki varip 
  
 

The sound changes connecting reflexes of cognate forms in the daughter languages are 
on the whole quite straightforward, notwithstanding the odd affix or compounded root.  
The evidence (for example ‘two’, ‘nose’, ‘tomorrow’, ‘betelnut’, ‘name’, ‘black’) does 
suggest a closer relationship between WAG and Mikarew languages, but as these two sub-
families are adjoining, this could simply reflect areal influence.  The strongest evidence for 
the overall genetic unity of the Lower Ramu languages is found in the forms for ‘tooth’, 
‘bone’, ‘tongue’, ‘ear’, ‘bird’, ‘leaf’, ‘lime’, ‘name’ and ‘hear’; in other words, some nine 
out of forty-odd or 20% show across the board clear cognacy, with regular sound 
correspondences like WAG initial prenasalised stop to MK voiceless stop, a good result, 
leaving little doubt as to the genetic integrity of the Lower Ramu languages as delineated 
here, although the link to the TA languages is admittedly less secure than between WAG 
and MK. 

1.3  Evidence for the Lower Sepik–Ramu family 

When we move from the sub-family level to that of the larger family, Lower Sepik–
Ramu, the evidence becomes much more tenuous at first view.  Let us compare directly the 
reconstructed forms for Proto Lower Sepik (PLS) and Proto Lower Ramu (PLR).  First 
compare the reconstructed pronominal forms of Tables 1 and 6.  The most obvious feature 
is that all third person pronominal forms are built on a stem *m-; this is a powerful 
diagnostic of Proto Lower Sepik–Ramu, for example PLS *mn, PLR *ma(n) 3SG.  Other 
obvious cognates are the forms for 1PL:  PLS *a-(pa)-i, PLR *ai (note also that Yimas has 
a bound pronominal prefix in hortative/imperative mood verbs with the form ay- 1PL).  
Proto Lower Sepik has a pervasive paucal formative *k; while the Lower Ramu languages 
mainly lack a paucal number.  Watam, which does have a paucal category, does exhibit g:  



122     William A. Foley 

niga 2PC < ni 2PL + -ga PC.  On the other hand, Kaian also has paucal pronouns, but 
forms them with a suffix -pak (also found in Watam apak 1PC), a possible Proto Ramu 
formative, as it marks plural number on nouns in Mikarew. Another possibility is that the 
dual formative *g in the Lower Ramu pronouns is cognate with the PLS *k paucal 
marker, so that formerly paucal pronouns were reanalysed as dual in Proto Lower Ramu, 
paving the way for a new paucal pronominal series (the Watam forms mentioned above 
would be problematic here, but Watam is the only Lower Ramu language immediately 
adjoining the Lower Sepik family [the Kopar language], so g in Watam could be the 
result of diffusion).  The evidence is inconclusive to decide between these alternatives.  In 
any case, in addition to the *ka- dual stem reconstructed for first and second person in 
Proto Lower Sepik, we must also allow for dual pronouns in *k/g, bringing the Lower 
Sepik languages into line with the reconstructions for Lower Ramu, as in the bound 
pronominal agreement prefixes in Yimas for hortative/imperative mood:  aka- 1DL, nak- 
2DL.  In general these bound forms in Yimas seem conservative and conform closely to 
those reconstructed for Proto Lower Ramu, suggesting that previously independent 
pronouns became bound as prefixes.  Finally, note that the pattern in Lower Sepik of a 
back vowel for second person in the non-singular pronouns has an apparent reflex in the 
Lower Ramu family in the *o vowel of the 2DL form *(n)ogo(a). 

The evidence for cognates in the basic lexicon is much weaker, there being only four 
good candidates, as in Table 8: 
 

Table 8:  Proto Lower Sepik–Ramu lexical cognates 

       Proto Lower Sepik Proto Lower Ramu 
 tonue *min *mi(m) 
 ear *kwand- *kwar 
 lime *awi(r) *awi(r) 
 eat *am(b) *am(b) 
  
 

Reflexes of each of these reconstructions are widespread throughout the languages of 
both sub-families and the phonetic resemblances are very close or exact.  But the closeness 
of phonetic fit itself might create doubts about whether all are authentic cognates.  Why not 
more sound shifts?  Could some of these be borrowings, the result of diffusion of cultural 
items over a large area?  But it is in fact quite unlikely that these proposed cognate sets 
involve extensive borrowing. First of all, these words all represent forms in which the 
correspondences across the languages do exhibit little sound change, and this is typical 
crosslinguistically for the kinds of sounds most of them are:  nasals, glides, the low central 
vowel:  such sounds are typically conservative.  And secondly, only one of them *awi(r) 
‘lime’ is a potential candidate for cultural diffusion; it denotes the white powder used in 
chewing betelnut, a highly salient and valued cultural practice.  Two of them are body 
parts, normally taken as part of the basic vocabulary most resistant to borrowing (‘tongue’ 
in these languages is never polysemous for ‘language’, which would be a plausible route 
for diffusion; that honour goes to ‘lip’ or ‘chin’), and the other is a basic bodily action, to 
which similar reasoning applies  (‘eat’ is also one of the five most stable cognates across 
the huge Trans New Guinea family stretching across the length of New Guinea).  Hence, 
while diffusion for these three cannot be completely ruled out, it is very unlikely; the 
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simplest conclusion is that they are cognates, diagnostic of a genetic relationship.  Beyond 
these suggested cognates there is not much more: PLS *mb(w)ia ‘one’ with PLR *mbuni 
‘two’ is a possibility, but the meaning shift is a problem; ‘canoe’ exhibits the correct 
regular correspondence in the initial /k/, but nowhere else; and ‘name’ is the only other 
plausible candidate, but, given cultural practices surrounding naming, diffusion cannot be 
completely ruled out here:  note for example the similar forms in Ndu and some Sepik 
languages (admittedly those not too far removed geographically from Lower Sepik 
languages) in Tables 11 and 14. 

The evidence thus far is clearly not strong, and one should be very wary of proposing a 
genetic relationship simply on this basis.  The pronominal evidence is somewhat better, but 
still there are a small number of phonemes involved and some unresolved problems and 
competing hypotheses.  Overall, if this was all the evidence available, I would be very 
hesitant to suggest a deeper genetic relationship between the Lower Sepik and Lower 
Ramu languages.  But fortunately this is not all.  In fact, there is a piece of evidence that 
leaves no doubt that this hypothesised genetic link is valid, and this comes from bound 
morphology.  As mentioned earlier, the Lower Sepik languages (and Proto Lower Sepik, 
see Foley 1986:222–229) are typified by highly complex noun classifying systems.  The 
inflection of nouns for plural is therefore very intricate, with multiple allomorphs 
determined by noun class membership.  The Lower Ramu languages generally have 
simple, regular nominal inflection for number, but with the salient exception of the WAG 
languages.  They also have elaborate plural allomorphy for nouns, with no apparent 
conditioning factor.  This complex system of plural inflection is in fact the vestige of the 
older noun classification of Proto Lower Sepik–Ramu, still extant in the Lower Sepik 
languages. There are clear cognates between the unpredictable allomorphs of the WAG 
languages and the class determined allomorphs of the Lower Sepik languages.  Consider 
Table 9, exemplifying plural allomorphs in two Sepik languages and two WAG languages 
of the Lower Ramu family (remember Yimas word final /t/ < *r). 

The evidence here is indisputable.  The first line illustrates a clear plural allomorph *-Vr 
reflected in all four languages; this is the unmarked plural allomorph in all, typical of the 
largest noun classes in Yimas and Chambri.  The second line exemplifies a plural 
allomorph *-bar (Yimas has no voiceless/voiced contrast in stops).  In Lower Sepik 
languages this allomorph belongs to the noun class marked by the ending -mp; in the two 
WAG languages it is found on nouns terminating in -m.  The Lower Sepik forms in the 
third line belong to the noun class marked by a final -k; its plural allomorph is normally  
-i, and in languages which simplify final homorganic nasal plus stop clusters like Yimas, 
the stop reappears in the plural because it no longer is final: SG tr PL trki.  Note that in 
the two WAG languages nouns ending in - also take a plural allomorph in -i, and most 
surprising of all, an erstwhile velar stop appears before the -i (palatalised to /j/ before the 
high front vowel), just as it does in the Yimas plural form.  The coincidence is remarkable 
and can only be due to shared genetic ancestry.  The Lower Sepik forms in line four belong 
to a complex and irregular class mainly comprised of culturally utilised plants.  This class 
has very irregular plural indication, but the allomorphs normally contain an /i/.  Note that 
words denoting common foods in the two WAG languages also show plural with an /i/, this 
time a replacive in the stem (the /i/ triggers palatalisation in the Bosmun form, hence ‘fish’ 
SG sak PL sis).   
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Finally a possible cognate root across the Lower Sepik–Ramu family is *wi ‘name’; the 
correspondences remain somewhat unclear, but the Bosmun form could come from *i via 
palatalisation, exemplifying the v- correspondence mentioned earlier for Lower Ramu 
languages (PLR *v is realised as /w/ in Watam and Kaian).  Whatever problems there may 
be in the form of the root, the plural allomorphs used clearly are cognate, illustrating a 
proto-allomorph of a form *-(n)rVmp (I do not have the plural form of the Chambri 
cognate; the final t < *r in the Yimas form is the accretion of an additional plural suffix to 
a form already inflected for plural, a typical feature of this noun class).  This evidence from 
the number marking suffixes for nouns in the Lower Sepik–Ramu languages is clear and 
irrefutable.  Bound morphology with complex and often irregular and unpredictable 
allomorphy such as this is highly resistant to borrowing (Foley 1986; Greenberg 1963), and 
the similarity of the formal patterning, down to idiosyncratic details, is simply far too great 
to be due to chance.  This evidence establishes without doubt this large and diverse Lower 
Sepik–Ramu family as set out in Figure 1. 

1.4  Possible extensions of the Lower Sepik–Ramu family? 

A preliminary investigation of adjoining languages provides good evidence that the 
Lower Sepik–Ramu family should be extended.  To the south of the Tangu languages, the 
close grouping of seven languages, called by Laycock and Z’graggen (1975:740) the 
Tamolan family, appears to belong to it, indeed to the Lower Ramu branch of it.  Besides 
standard diagnostics of their Lower Sepik–Ramu status, for example (from Akruray) third 
person pronouns in m-: ma 3PL, mauni 3DL < ma 3PL + uni ‘two’; a dual formative g: 
ag 1DL, gu 2DL; a back vowel for second person nu 2SG, gu 2DL; and the standard 
lexical cognates: kwar ‘ear’, ri ‘lime’, ama ‘eat’ and ji- ‘name’, they also have some 
innovations identifying them as members of the Lower Ramu branch:  cognates andr 
‘tooth’, garak ‘bird’, apar ‘leaf’ and second person pronouns built on a stem in n-, nu 
2SG and i 2PL. 

Moving further south, the languages of Middle Ramu, such as Rao, also seem to be 
members of the family, although their exact position remains to be worked out.  Rao has 
third person pronouns built on a stem m-: m 3SG, mak 3DL (the word for ‘two’ is 
kawuku).  Lexical cognates in Rao are very few, but include m ‘eat’ and possibly ru 
‘lime’ and ji ‘name’ (the diagnostic cognate for ‘ear’ is lacking).  The weight of the other 
evidence from Rao suggests its assignment to the Lower Ramu family (perhaps justifying 
its renaming to Ramu family), for example gra-to ‘bone’, kro ‘bird’ and gu 1SG, as well 
as second persons in n-: n 2SG, nmak 2DL, o 2PL, but the first and second person 
plural pronouns in Rao have a very salient Lower Sepik feature; that is, ablauting vowel 
variation between a high front vowel for first person and a back vowel for second: i 1PL 
and o 2PL.  At this point, pending further investigation, I will assign these Middle Ramu 
languages to the family as a first order subgroup. 

Turning to the west, the languages of the grass country, such as Adjora and Banaro, are 
also clearly Lower Sepik–Ramu:  third person pronouns in m-: (Adjora ma 3SG, me 3DL, 
mn 3PL, Banaro ma 3SG, mnam 3DL); a dual formative g (Adjora ag 1DL, og  
2DL, Banaro gwaan 1DL, ugwaan 2DL); a second person non-singular with a back 
vowel (Adjora og 2DL, oi  2PL, Banaro ugwaan  2DL); and some lexical cognates 
(Adjora kur ‘ear’, ariyu ‘lime’?, am ‘eat’, Banaro arem ‘lime’?, ambo ‘eat’). A number of 
exclusively shared lexical items suggest that Adjora is a member of the Lower Ramu sub-
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family:  agar ‘bone’, ap ‘leaf’ and gu 1SG, and the evidence points the same way for 
Banaro: gwora ‘bird’, gu 1SG and most notably u 2SG, although Banaro has remarkably 
little in the way of cognates. 

Kambot was assigned by Laycock and Z’graggen (1975:739) to the Grass family, which 
also contained Adjora, and was also related, albeit less closely, to Banaro.  The findings of 
this study do not support this classification. Kambot is most probably a member of the 
Lower Sepik–Ramu family; it has a near distal deictic stem m-, to which suffixes are added 
to yield forms used pronominally (Pryor 1990), much like the use of the near distal deictic 
stem m- in Lower Sepik languages like Yimas.  But other than this, Kambot displays very 
few diagnostics of the Lower Sepik–Ramu family, only ma ‘eat’, perhaps ay ‘lime’, and nu 
2PL with the typical n- of the second person in Lower Ramu languages, and possibly 
cognate to *nu 2SG of Proto Lower Ramu (note also the back vowel of this non-singular 
second person form).  Even the word for ‘ear’ kwamb is problematic in having a final 
bilabial instead of the universal coronal consonant of the Lower Sepik–Ramu languages.  
While the slender evidence does indicate that Kambot is a member of the family, it has no 
close relatives within it, and represents another first order subgroup. 

Finally, consider the languages of the Yuat river region, surrounded on three sides by 
languages of this extended Lower Sepik–Ramu family.  The Yuat languages are very 
poorly known; I only have data on three of them: Biwat, Bun and Miyak.  They will have 
to be taken as representative of the languages of the Yuat region for my purposes here, but 
it is not known just how representative they are.  These three are transparently related, with 
Biwat and Bun possibly being dialects of one language, and Miyak, a clearly distinct, more 
distantly related language. Despite having some typological features of the Lower Ramu 
family, such as simple verb morphology, but complex allomorphic variability in plural 
marking for nouns, suggestive of a noun classification system (the basis, no doubt, for 
Laycock and Z’graggen’s (1975:739, 758) claim of a genetic link between them and the 
Lower Ramu languages), these Yuat languages are not demonstrably related to the Lower 
Sepik–Ramu languages on the basis of the diagnostics provided here.  They lack third 
person pronouns in m-, the key diagnostic (Miyak wu 3SG, vara 3PL), or a non-singular 
second person in a rounded back vowel (Miyak mbe 2PL, Biwat ya 2PL).  There are no 
lexical cognates, not even ‘eat’ (Miyak ji-), although twan ‘ear’ has some similarity.  
Finally, the elaborate system of plural inflection, while similar in type to that of Lower 
Ramu languages like Watam, shows no cognate forms, for example nouns whose stem 
terminates in -m take a plural allomorph -bar in Lower Sepik–Ramu languages (see the 
second line of Table 9), but -bi in the Yuat languages:  Miyak ‘girl’ annom, PL: 
annumbi.  We must conclude that these Yuat languages are not related to the Lower 
Sepik–Ramu languages and constitute at least one separate language family (perhaps 
more?) within the region, the extent of which remains to be determined (it should be 
pointed out here, although I will not have space to discuss it explicitly below, that there is 
no evidence to suggest a link with the Sepik family either). 

2  The Sepik family 

This is a large and very diverse language family stretching from the western boundary 
of the Lower Sepik–Ramu family all the way to the West Papuan border and possibly into 
West Papua. The inclusion of Biksi, which is just inside the border, in the Sepik family has 
been proposed (Laycock & Z’graggen 1975:741), but the data are far too scanty to make a 
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judgement on this and I will not pursue this hypothesis here.  The members of the Sepik 
family are found along the Sepik River and much of the territory to the north and south of 
it.  It contains from west to east at least the following languages and/or language groups:  
Abau; the Yellow River languages, represented here by Namie; Iwam; the Ram languages, 
represented by Awtuw; Wogumusin-Chenapian; the Tama languages (for example Yessan-
Mayo); Kwoma-Kwanga; the large and important family of Ndu languages; and finally the 
numerous (16) Sepik Hill languages, here represented by the most easterly language 
Alamblak, in regular contact with the adjoining Lower Sepik languages.  A salient feature 
of Sepik family languages, and by extension of Proto Sepik, and one quite in contrast to the 
Lower Sepik languages, is a two-gender system for nouns rather like French, in which 
humans are assigned grammatical gender, masculine or feminine, by sex, but inanimates 
by a number of complex and often not transparent principles (Aikhenwald 1996).   

Because the Sepik family contains numerous sub-families, the interrelations of which 
remain to be worked out, and because the Ndu family constitutes the best known and 
documented subgroup within it, I will begin my comparison with them.  This is not to 
imply that the Ndu languages are especially conservative within the Sepik family.  This is 
clearly not true; they display a number of striking innovations, for example, a typologically 
very unusual vocalic system of mainly (or only) central vowels, still quite poorly 
understood, and morphological innovations in their case marking systems.  But given their 
more extensive documentation (grammars or grammatical sketches of most of them and a 
largish comparative word list in Laycock 1965) than the languages of the other sub-
families of the Sepik family, they seem a good place to start. 

2.1  The Ndu family 

Table 10 presents the free pronominal forms of six Ndu languages and my suggested 
reconstructions for the protoforms.  I have used the overall weight of forms to determine 
the reconstructions, but there is some weak evidence that Ngala is a first order subgroup (it 
is clearly the most divergent language in the data), so perhaps its reflexes should be 
weighed more heavily.  Refinements like this await future work.  The reflexes are 
generally straightforward, though Abelam and Boiken add a final echo vowel, while Iatmul 
turns final /r/ into /k/.  The shifting around of vowels is a general problem in Ndu 
comparative phonology, and a resolution probably awaits a satisfactory synchronic 
analysis of the essentially central vowel system of these languages. 
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Table 11 presents lexical cognates in six Ndu languages and my reconstructions for 
Proto Ndu.  Again the evidence shows the very closely related nature of these languages, 
akin to Polynesian within the Austronesian language family.  Reflexes are still 
straightforward and provide more examples of the developments mentioned above.  In 
addition, the regular denasalisation of initial nasal plus stop clusters in Boiken is well 
exemplified (see ‘man’, ‘water’, ‘house’, ‘pig’).  Reconstructions have only been provided 
where there is a clear majority of forms; for instance, for ‘three’, three languages have one 
form, and three, another, so no form is attributed to Proto Ndu (similar considerations 
apply to ‘egg’). 

2.2  Wider lexical comparison of Sepik languages 

As mentioned previously, a two-gender, masculine versus feminine, contrast for nouns 
is a salient feature of Sepik languages.  In the Ndu languages this is marked covertly, by 
the choice of the third singular masculine nt- or feminine l- pronoun.  This covert marking 
is probably an Ndu innovation, because in most other Sepik languages nouns are 
obligatorily marked for gender and number by a set of inflections, as set out in Table 12.  
These gender-number markers typically appear as the bases or suffixes for third person 
pronouns (for example Yessan-Mayo; see also the pronominal forms for various languages 
in Table 13) or as suffixes to noun roots (for example Alamblak).  In Abau they function as 
suffixes to the pronominal base (see DL/PL forms in Table 13), but as prefixes to the case 
marking postpositions, ACCusative, GENitive, and so on, of nouns.  This suggests that 
they were originally weakly cliticised particles, not suffixes, which then became 
procliticised to the case marking postpositions of Abau: noun + G/N # CASE  → noun # 
G/N + CASE.  The suggested reconstructions of Table 12 are generally straightforward; 
the manifold correspondences for the *-r MASC SG is also exemplified in ‘feces’ in Table 
14. 

Table 13 presents pronominal forms from non-Ndu Sepik languages; compare these 
with the Ndu forms of Table 10.  The gender-number markers are well in evidence: PL 
forms in Yessan-Mayo, Namie, Awtuw, Alamblak, Wogamusin, Iwam and Abau all 
exhibit the PL marker -m, while -f DL is found in Yessan-Mayo, Awtuw, Alamblak, 
Wogamusin and Abau.  The absence of both of these in the Ndu pronouns indicates 
innovation here in Proto Ndu (or perhaps a Proto Ndu-Kwoma stage).  All languages have 
a two-gender, masculine versus feminine, contrast in third person singular, commonly 
indicated by the -r MASC/ -t FEM markers, either as pronoun bases or suffixes (Kwoma, 
Yessan-Mayo, Awtuw, Alamblak).  Most languages do not follow the Ndu languages with 
a gender contrast in second person singular, and in those which do not, it is the Ndu second 
person singular feminine form *n which corresponds to the general second person 
singular.  It is not completely clear what was the original system, but only Kwoma shares a 
reflex of the Ndu *mn 2SG MASC.  Kwoma possibly subgroups with Ndu languages on 
other grounds, for example 3DL PNdu *mpr  Kwoma pr, 2PL PNdu *kwr Kwoma kwo, 
so that probably the gender contrast in Proto Sepik was restricted to third person singular. 
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Because of the great variation in the forms across the languages, strict reconstructions 
of the Proto Sepik pronouns are not possible at this time.  One widespread feature is a 
formative *n  for first person pronominals, in marked contrast to the Lower Sepik–Ramu 
languages where this consonant is tied to second person.  There seems to have been a good 
deal of analogic reformation and rebuilding of Sepik pronominal systems, sometimes by 
suffixing the gender-number markers to apparently deictic stems, as in the Lower Sepik 
languages.  This is most obvious in Abau, in which all pronouns are built on a stem in h-,  
and  none of the original Proto Sepik pronominal system remains, not even a first person in 
n!  Building third person pronouns in this way is exemplified in Yessan-Mayo, Alamblak, 
Wogumusin and Iwam.  Examples of analogy include the spread of /o/ in Awtuw PL 
pronouns and ni- as the new base for all second person pronouns in Alamblak. 

Table 14 presents lexical data for the Sepik languages.  Bold forms indicate likely 
cognates with the forms reconstructed for Proto Ndu. 

 
Table 14: Sepik lexical cognates (bold forms likely cognates with Ndu) 

  Kwoma Yessan Namie Awtuw  
 one pochi wur tipia naydowo 
 three dpira kara mur mani urunk 
 man ma tam lu rame 
 water uku ok ito yiw 
 rain wayi mow lau yele 
 fire hi kr ipi tapwo 
 sun ya yabl wuluwa mæy 
 moon nwka lyf yem yilmake 
 house aka aka wala æwre 
 villae akako kwom wala lape 
 breast muku mu mu muy 
 tooth pu lr pinar piylake 
 bone apo yaha lak lake 
 tonue tarekwoy tawl lar lale 
 eye miyi l eno new 
 nose sumoj rak nmala wutil 
 le yati war lipala riwe 
 ear mabiya wan mak nane 
 e apo/bey yn puna wate 
 tree me me mi taw 
 name hi  ilei yenyiy 
 pi buri/poyi for lwae yaw 
 do asa wala ara piyren 
 snake hopo sof  wulak 
 mosquito yks amow ai yiwelkey 
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  Kwoma Yessan Namie Awtuw  
 louse nka n nanpeu nin 
 feces nti (Iatmul) e  riy 
 see he la enaki owpa 
 eat a a(m) (t)a ra 
 o i y le æy 
 come ya ya yar eya 
 sit yi s nir ik 
 stand st tt kir iwrek 
  Alamblk Wogmsn Iwam Abau 
 one rpa a (M)/ ed (F) or/su/ruk rin/mun 
 three hosfrpa um um rumni 
 man yima tam yen-kam or/lu 
 water bu-pam yk o(p) fu 
 rain bu mey aw suri 
 fire ka kur pay ya 
 sun mar yam pi ey 
 moon yam luh pwan yen 
 house ku  amkwa a 
 villae kmi  om om 
 breast niam muk muy mu 
 tooth bi ndl piknu nas 
 bone tpi rubwi keew i/ayo 
 tonue tor taliyen kwane sane 
 eye ina li nu nane 
 nose kusm boli nomwos kasan 
 le wura su wrku sune 
 ear yimbindan mam wun nwek 
 e fa  yen ne 
 tree my mbotom pae(kap) nw 
 name yufa   uru 
 pi f  hu fwok 
 do yawi wal nwa nwf 
 snake nandm  now sk 
 mosquito yow   yu 
 louse nm tetak n mapru  
 feces ri   si  
 see ti le kk rira 
 eat fa/ka/ye  (nd)ai/(n)ai ra 
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  Alamblk Wogmsn Iwam Abau 
 go yi wunil a(m) rey/ie 
 come nayay yow t re/e 
 sit ro  dwo ruak 
 stand t  okwo 
  
 

Again because of the scarcity of cognates and the high divergence of forms, rigorous 
reconstruction of Proto Sepik lexemes is highly problematic at this time, but the following 
do seem to be fairly well supported: *mu ‘breast’, *tVr  ‘tongue’, *mi ‘tree’, *fwaC ‘pig’, 
*war ‘dog’, *nim ‘louse’, *ri ‘feces’, *(y)i  ‘go’, *ya ‘come’.  Of these nine forms, only 
that for ‘tongue’ coincides in meaning with any of the four reconstructed for Proto Lower 
Sepik–Ramu, but that form, something like *miN, is totally different.  Clearly these data 
provide no grounds for asserting a genetic link between the Sepik and Lower Sepik–Ramu 
families. 

2.3  Case marking in the Sepik languages 

A salient feature of all Sepik languages is the use of postpositions or suffixes to signal 
case and grammatical relations, particularly of oblique constituents.  Table 15 provides the 
case suffixes for the Ndu languages (the abbreviations are POSS for possessors, for 
example ‘his pig’; DATive for the recipient of verbs of giving; ALL for allative, a location 
toward which one proceeds; ABL for ablative, a location from which one proceeds; and 
LOC for a simple location (see Foley 1986:98–101). 

 
Table 15:  Ndu case suffixes 

 Manmbu  Iatmul Abelam  Gaikndi Boiken Ngala           

POSS 1/2 -n -n -n -na -kw -mp   
 3 -k -n -kw -ka -kw -mp            
DAT/ALL -m/-k -kt t/-k -na -k -n(DAT)/-kn(ALL)  
LOC/ABL -mp -mp -mp  -n -kn(LOC)/-mp(ABL)  
  

 
There has been a significant degree of shifting around of the case endings with the 

ablative/locative, for instance, spreading to the possessive in Ngala and the possessive 
becoming the locative in Boiken.  It seems a good bet that Manambu represents something 
closely akin to the system of Proto Ndu, although the -m/-k contrast in the dative/allative 
is a probable innovation. 

Let us consider each case type separately, starting with the dative.  It is a well attested 
typological feature of languages of the Sepik–Ramu region across diverse families 
(probably the result of diffusion) that the dative case used to mark the recipient of verbs of 
giving also marks animate objects of transitive verbs (like Spanish a), as in Watam of the 
WAG languages within Lower Sepik–Ramu: 
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(1)  Watam 
    (a)  yak ma mo mejak ne-ri 

 1SG 3SG DAT betelnut give-PAST 
 ‘I gave him betelnut’ 

 
 (b) yak ma mo ndo-ri 

 1SG 3SG DAT see-PAST 
 ‘I saw him’ 

 
This typological feature is well attested throughout the Sepik family: 

 
(2) Ndu 
 (a) Manambu 
 ntw wn-m/k vy-nt 

man 1SG-DAT hit-3SG M 
‘a man hit me’ 

 
(Aikenwald (pers. comm.) reports that the contrast between the m and k forms 
corresponds to a difference in affectedness of the direct object, ‘hit me’ versus 
‘hit at me’ respectively.) 
 

 (b) Iatmul:  -kt/-t/-kt 
  w-kt vy-nt 
  1SG-DAT hit-3SG M 
           ‘he hit me’ 
 
 (c) Abelam:  -t/-t/-Vr  ~ -k/-k 
     wn cp-t vya-kw 
  1SG skin-DAT hit-NPAST 
  ‘I hit myself’ 
 
(3) Kwoma 

r-na pi-r 
3SG-DAT hit-PAST 
‘(he) hit him’ 

 
(4) Kwanga 

r-ni a sawe-si-hiro 
3SG M-DAT 1SG speak-BEN-PERF 
‘I just spoke for him’ 

 
(5) Yessan-Mayo 

a(n)-n sop-k ta-m 
1SG-DAT snake-FOC bite-FR PAST 
‘(it was) a snake (that) bit me’ 
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(6) Namie 

tala ne-m nakeir-e 
who 2SG F-DAT? tell-PRES 
‘who told you?’ 

 
(7) Awtuw 

yæn rey-e/Awtiy-re/Napeyre-te du-puy-i 
child 3SG M-DAT/PN(M)-DAT/PN(F)-DAT FACT-hit-PAST 
‘the child hit him/Awtiy/Napeyre’ 

 
(8) Iwam 

(a) yenkam a(n)-ni aram haou 
 man 1SG-DAT bow give 
 ‘the man gave me a bow’ 

 
(b) pwi si-re ka-ni meyukik 
 relative 3SG M-NOM 1SG-DAT take by canoe 
 ‘my relative took me by canoe’ 

 
(The alternation between a(n)- and ka- 1SG relates to discourse properties like 
focus, see Conrad 1993.) 

 
(9) Abau 

(a) fi fa-ne ma-me-sor-kou 
 3SG M 1SG-DAT again-say-tell-give 
 ‘he will tell me again’ 

 
(b) pel a yil s-e fol nok, 
 first house place 3SG M-ACC clear SEQ 

 
 kawknou m-e louk-sai 
 posts PL-ACC cut-stack 
 ‘first having cleared the house site, cut and stack the posts’ 

 
While this pattern of indicating animate direct objects with the dative case may very 

well be the result of diffusion, what is remarkable is the recurring formative to mark this 
relation across the Sepik languages.  Note that outside of the Ndu family, most Sepik 
languages mark animate direct objects with a suffix in -n.  Note the clear contrast in Abau 
between animate direct objects with -ne (9a) and inanimates with s-e, m-e, and so on 
gender-number marker + accusative case (9b).  On the basis of evidence from Kwanga, a 
close relative of Kwoma, Yessan-Mayo, Iwam and Abau, we can reconstruct *-ni as the 
Proto Sepik dative suffix/postposition.  The Ndu languages are clearly innovative here; 
only Ngala and perhaps Gaikwundi preserve an -n  dative, although Boiken -n locative is 
probably cognate. 

The expression of possessors in Sepik languages is varied.  In many Ndu languages and 
probably Proto Ndu, the suffix marking possessors have two allomorphs, one for first and 
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second person possessors and another for third person, as in these examples from 
Manambu and Abelam: 

 
(10) Ndu 

Manambu:  w(n)-n-nt mpal Abelam: wn-n mpal  
                    1SG-POSS-3SG M pig  1SG-POSS pig 
 ‘my male pig’   ‘my pig’ 
 
 r-k mpal nty-kw mpal 
 3SG F-POSS pig 3PL-POSS pig 
 ‘her pig’  ‘their pig’ 
 

As Table 15 shows, Iatmul, Boiken and Ngala have lost this contrast: Ngala by using 
the ablative/locative suffix to mark possessors and Iatmul by merging it in favour of the 
non-third person form -n, this last development quite probably due to influence from the 
neighbouring Lower Sepik languages, for whom the possessor marker is -na; the source of 
the Boiken form is unknown.  Outside of the Ndu family, markers for possessors vary, but 
there is no person-based allomorphy: 
 
(11) Kwoma:  -ti ~ -chi POSS/ -k LOC 

ye-chi karakada veyi-k iyare-wa 
3PL-POSS small canoe-LOC arrive-PAST 
‘… arrived in their small canoe’ 

 
(12) Yessan-Mayo:  -r POSS/ -k LOC 

tam-r ws kwom k 
man-POSS thing village LOC/ALL 
‘man’s thing’ ‘to/at the village’ 

 
(13) Alamblak 

yira-r-o mo-t kmi-ko dba-nan 
fish-3SG M-POSS   hole-3SG F village-ALL          morning-LOC 
‘the fish’s hole’  ‘to the village’ ‘in the morning’ 

 
(14) Namie:  -ka POSS/LOC 

Maiye-lam-ka yoku jwala Akwom-ka 
PN-3PL-POSS kunai house PN(village)-LOC 
‘Maiye family’s bush house’ ‘at Akwom’ 

 
(15) Awtuw:  -k(e) POSS/LOC 

wan-ke piyren-yæn  wan-e-k kapem waruke-ke 
1SG-POSS dog-child  1SG-ACC-LOC pond big-LOC 
‘my puppy’   ‘with me’ ‘to/from/at a big pond’ 

 
(16) Iwam 

ka-ni yapi 
1SG-POSS mother 
‘my mother’ 
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(17) Abau 
fi-o uru Piak m-o om  
3SG M-POSS name PN PL-POSS village 
‘his name’  ‘the Piak men’s village’ 
 
om mon     
village LOC     
‘to/at the village’     

 
Iwam has simply extended the dative to possessors and Abau has innovated a new case 

postposition -o POSS (possibly diffused from neighbouring Kwomtari languages).  But 
more importantly, in Namie and Awtuw, and less transparently in Alamblak, the forms for 
possessors and locative are the same, a suffix in -k.  Other languages which distinguish 
these two, still have a suffix in -k to mark locative, for example Kwoma and Yessan-Mayo.  
The data from Kwoma, Yessan-Mayo, Alamblak, Namie and Awtuw justify a Proto Sepik 
reconstruction *-k(V) LOC.  Now to return to the person determined allomorphy of POSS 
in Proto Ndu and conservative daughter languages, *-n 1/2 versus *-k 3.  These surely 
are none other than Proto Sepik *-ni DAT and *-kV LOC pressed into service to mark 
possessors, but differentiated according to person (note the higher persons get the dative as 
expected)—an Iwam versus Awtuw solution in the same language! 

While Sepik languages normally indicate the recipient of an act of giving with the 
dative suffix/postposition *-ni, benefactive participants are expressed quite differently, in a 
serial verb, applicative-like construction involving the verb ‘give’.  This construction is 
attested throughout the Sepik family, and most crucially for purposes of genetic 
identification and reconstruction, always with a reflex of the Proto Sepik verb *kwV  
‘give’: 
 
(18) Abelam (Ndu) 

mn kwlpk y-kway-wt-kw 
2SG bow do-BEN-1SG-NPAST 
‘I made a bow for you’ 

 
(19) Kwoma 

s oti-chi-ba i-r 
3SG F do-BEN-too go-PAST 
‘she did (it) for (him) and went’ 

 
(20) Kwanga 

a(n)-ni tomboko-si-nda 
1SG-DAT carry-BEN-IMPERF 
‘keep carrying it for me’ 

 
(21) Yessan-Mayo  

wara kp a(n)-n wala wur bt-kwu-t 
tomorrow 2DL 1SG-DAT dog one get-give-FUT 
‘tomorrow you two will kill a dog for me’ 
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(22) Alamblak 
yima-t kry-t tat-ay-m-r-r 
friend-M chicken-F hit-give-RMPAST-3SG M SUB-3SG F OBJ 
‘he killed a chicken for his friend’ 

 
(23) Awtuw 

Wawpey yen-e yaw d-k-kow-o 
PN 2SG-DAT pig FACT-get-BEN-PAST 
‘Wawpey got a pig for you’ 

 
(24) Iwam:  nenu ‘give something small’; hau ‘give something large’ 

m- ~ n- + -ankau ‘share food’ <?  (n)ai ‘eat’ + kau ‘give’ 
 

(a) yenkam aram ka-ni hau 
man bow 1SG-DAT give 
‘the man gives me a bow’ 

 
(b) a(n)-ni kwaiku hani y-ankau 

1SG-DAT leaf PAST PAST-share 
‘he shared a leaf with me (food on it)’  

 
(25) Abau 

fi fa-ne ma-me-sor-kou 
3SG M 1SG-DAT again-say-tell-give 
‘he will tell me again’ 

 
While the Kwoma and Kwanga forms remain problematic, the cognacy of those of the 

other languages is obvious.  This evidence is very powerful confirmation of the genetic 
relationship of these languages of the Sepik family; there is no stronger evidence than 
cognate bound forms within a construction or paradigm.  While it is arguable that the 
specific benefactive serialisation pattern could have diffused, much like the dative case for 
animate direct objects, the shared bound formative to realise this structure is a very strong 
diagnostic of genetic relationship. 

2.4  Diversification within the Sepik family 

There is good evidence to suggest a largely eastward migration of the languages of the 
Ndu family.  It is very homogeneous, and this suggests recent diversification, and even 
within one of these languages, Iatmul, the rule of west to east seems to hold. Dialect 
diversity within that language is greatest in the west, with the dialects of the eastern 
villages very similar and suggesting recent separation (Staalsen 1969).  This also gels with 
reports of speakers of Lower Sepik languages, who claim that the Iatmul have gradually 
moved from the west and usurped the land of Lower Sepik speakers (the 1990s skirmish 
between the Iatmul village of Tambunum and the Karawari village of Masindanai being a 
probable continuation of this pattern).  Iatmul has in fact cut Chambri off from the other 
Lower Sepik languages; it remains an island surrounded by Iatmul speakers and one which 
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would have probably disappeared had not the Pax Australiana intruded into the region in 
the 1920s (see Mead 1935; Gewertz 1983). 

Looking at the geographical distribution of the Sepik family as a whole, most lexical 
and structural diversity within the family lies well upriver from Ambunti.  Indeed in the 
area between the Wogamush and May rivers most of the linguistic sub-groups of the 
family are represented.  This fact strongly suggests this region as the area of initial 
diversification in the Sepik family—to the west along the river for Abau and Iwam, to the 
north for the ancestors of Namie, Awtuw and Yessan-Mayo, to the south for Alamblak and 
the Sepik Hill languages, and most importantly, to the east for the ancestors of the Ndu 
languages (and probably Kwoma-Kwanga).  This last movement was possibly along the 
northern bank of the Sepik River, the movement up into the grasslands and hills north of 
the river later (this tallies with the early splitting off of both Ngala and Manambu, both 
westerly river languages).  This hypothesis also strongly advises a detailed investigation of 
the Leonhard Schultze languages of the headwaters of the Wogamush River, a plausible 
origin point of the Sepik family. However, a preliminary investigation of data from the 
Asabo (aka Duranmin) language of the Leonhard Schultze region, kindly supplied by 
Roger Lohmann, who did fieldwork there in the 1990s, failed to turn up any obvious links 
to the Sepik family; how representative this is remains to be determined. 

3  Evidence for a bigger Sepik–Ramu family? 

All the evidence mustered in this paper strongly argues for two large and separate 
language families in the Sepik–Ramu basin, the Lower Sepik–Ramu family and the Sepik 
family. None of the evidence presented gives any convincing support to a claim of a still 
larger language family subsuming both, for example a Sepik–Ramu family, as advanced by 
Laycock and Z’graggen (1975).  But consider the following data from Yimas, a Lower 
Sepik–Ramu language, and Abau, a geographically distant Sepik language: 
 
(26)   Yimas (Lower Sepik–Ramu)  Abau (Sepik) 
  -ramnaw-t ‘three’   -rumni ‘three’ 
  k-ramnawt    k-rumni 
  p-ramnawt    p-rumni 
  i-ramnawt    i-rumni 
  u-ramnawt    u-rumni 
  ku-ramnawt    r/fukw-rumni 
 

Both languages have a stem -rVmn for ‘three’ and a nearly exact parallel set of noun 
classification prefixes, k-, p-, i-, and so on.  While the formal correspondences are striking, 
when we investigate the actual meanings of these prefixes, there is no match up, so that the 
case for a genetic link then looks quite weak.  The Yimas noun class prefixes above are 
those for absolutive verbal agreement; ‘two’ and ‘three’ agree as intransitive verbs in 
Yimas, while ‘one’ and ‘four’ agree like nominals (this is the general pattern in Lower 
Sepik languages).  Noun class assignment for the classes indicated by these prefixes is 
phonologically determined:  noun stems ending in /g/ take k-, those in /mp/ take p-, and so 
on (see Foley 1986, 1991 for details).  Laycock and Z’graggen (1975:746) report, on the 
other hand, that in Abau p- is the marker for the class containing nouns with human 
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referents, k- is for other animates, i- for flat objects, u- for geographical terms, and so on.  
While the possibility cannot be ruled out that the Yimas noun classes originally had such a 
semantic basis too, which has been obscured through language change, it is very important 
to note that in addition to the phonologically determined noun classes, Yimas also has 
semantically determined ones, and in these cases the agreement prefixes do not match up 
with their equivalents in Abau:  na- marks humans and animates in Yimas, but p- and k- 
respectively do in Abau.  Further, this noun classification system is not restricted in the 
Sepik family to Abau, but is a feature of the other Upper Sepik languages like Wogamusin 
and Iwam.  But when their data are presented, it is clear even among these three languages 
there is little agreement as to the form of the prefixes for each semantic class (all forms are 
with the root for ‘three’): 
 
 Abau Iwam Wogamusin 
humans p-rumni ndw-(w)um (M) s-um 
  o-wum (F)  
other animates k-rumni  r-um 
plants ri-rumni  b-um 
 

There is, however, at least one class which does show plausible cognates in the 
agreement prefixes, albeit a class whose semantic basis, if any, is totally obscure: 
 
 Abau Iwam Wogamusin 
 f/rukw-rumni gw-(w)um gw-um 
 

This nominal class agreement prefix does have a close resemblance to Yimas ku-, but in 
the absence of any shared or related gloss, it is impossible to take this as evidence for a 
genetic relationship.  The possibility of chance is simply too high. 

Consequently, in spite of the very striking formal similarities between the nominal class 
agreement prefixes for numerals in Yimas and Abau, a more careful look at these data do 
not support a claim for a genetic link between these two languages. These data should be a 
strong cautionary tale to us to avoid jumping to conclusions of genetic relationship on the 
basis of formal similarities between languages, even quite striking ones; the overall system 
must be investigated and that must show convincing matchups, form-function correlations.  
If there is a larger Sepik–Ramu family consisting of the Lower Sepik–Ramu family and the 
Sepik family, a convincing case has yet to be made for it. And on the basis of the evidence 
in this paper, it does seem unlikely. 
     
Sources 
 
Lower Sepik–Ramu languages: 
 
Own fieldnotes, except for: 
Akruray: Z’graggen (1972) 
Igom: Capell (1952); Z’graggen (1972) 
Kambot: Laycock (1959); Pryor (1990) 
Kire: Stanhope (1972) 
Mikarew: Capell (1952); Z’graggen (1971, 1972) 
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Murik: Schmidt (1953) 
Rao: Stanhope (1980) 
 
Sepik languages: 
 
Abelam: Laycock (1965); Wilson (1976, 1980) 
Abau: Bailey (1975); Laycock (1968); Laycock and Z’graggen (1975) 
Alamblak: Bruce (1984); Dye, Townsend and Townsend (1969) 
Awtuw: Feldman (1986) 
Boiken: Freudenberg (1976); Freudenberg and Freudenberg (1974); Laycock (1965) 
Iatmul: Laycock (1965); Staalsen (1969, 1972) 
Iwam: Conrad (1972, 1976, 1993); Laycock (1968); Laycock and Z’graggen (1975) 
Kwanga: Manabe (1981) 
Kwoma: Bowden (1997); Kooyers (1974, 1975) 
Manambu: Aikhenwald (1996); Allen and Hurd (1972); Laycock (1965) 
Namie: Feldpausch and Feldpausch (1992); Laycock (1968) 
Ngala: Laycock (1965) 
Sawos/Gaikwundi: Staalsen (1975) 
Wogamusin: Laycock (1968); Laycock and Z’graggen (1975) 
Yessan-Mayo: Foreman (1974); Laycock (1968) 
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5 Asmat-Kamoro, Awyu-Dumut and Ok: 
an enquiry into their linguistic relationships 

  

 BERT VOORHOEVE 

Introduction 

When I first tried my hand at lexicostatistics and set out to classify the languages of 
South and Central Guinea, one of the families I posited was the Asmat-Awyu-Ok family 
(Voorhoeve 1968). It was based on percentages ranging from 28% between Axu and 
Telefol to 42% between Asmat and Telefol. My impression then was that while Awyu was 
about equidistantly related to Asmat and Ok, the relationship between Asmat and Ok was 
much closer. 

The outcome of a lexicostatistical analysis was based on the identification of shared 
cognates according to what was euphemistically called ‘the inspection method’. That is, it 
depended to a large degree on the comparatist’s ‘Fingerspitzengefühl’ and to a lesser 
degree perhaps on his eagerness to discover genetic relationships. It is not surprising 
therefore that my early attempt at classification overshot its mark. A later, more considered 
reappraisal of the data split the original family up into three families: Asmat-Kamoro, 
Awyu-Dumut, and Ok. These families were then classified as belonging to a larger 
grouping, the Central and South New Guinea stock, which includes five more families: 
Awin-Pa, Duna, East-Strickland, Bosavi and Mombum, and two language isolates: 
Somahai and Kamuli (Wurm 1982), see the map.  

Still, it was a lexicostatistical grouping and as critics of the lexicostatistical method 
pointed out one should start by working out the sound correspondences between the most 
closely related languages, and reconstruct their proto-phonologies and proto-vocabularies 
before moving on to higher levels in the putative genealogical tree, if one was to provide a 
sound basis for positing more distant genetic relationships. 

Such work was already begun in 1964 with a comparative study of the Ok languages by 
A. Healey, written to obtain his PhD at the Australian National University. It was followed 
by comparative studies of the Awyu-Dumut family of languages (Healey 1970) and the 
Asmat languages (Voorhoeve 1980) and a reappraisal of Healey’s 1970 study (Voorhoeve 
2001). Recently I extended my comparative study of the Asmat languages to the whole 
Asmat-Kamoro family, including Sempan, Kamoro and Sabakor, but the results have not 
yet been offered for publication. 
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Abbreviations  

Abbreviations used in this paper are listed below. After language names the family 
membership is given between brackets. 
 

APA Awin-Pa family 

ASK Asmat-Kamoro family 

ASM Asmat sub-family 

AWD Awyu-Dumut family 

AWN Awin (APA) 

AXU Axu (AWD) 

BIM Bimin (MOK) 

BOS Bosavi family 

CCA Casuarina Coast Asmat (ASM) 

CEA Central Asmat (ASM) 

CIA Citak Asmat (ASM) 

DUN Duna family  

DUN Duna (DUN) 

EST East-Strickland family 

FAI Faiwol (MOK) 

GOS Gogodala-Suki family 

KAE Kaeti (AWD) 

KAM Kamoro (ASK) 

KAT Kati (LOK) 

KMU Kamuli      ? 

KOM Kombai (AWD) 

KOR Korowai      ? 

LOK Lowland Ok family 

MAR Marind family 

MIA Mianmin (MOK) 

MOK Mountain Ok family 

MOM Mombum family 

ŊAL Ngalum (MOK) 

NIŊ Ninggerum (LOK) 

NOA North Asmat (ASM) 

 

PA Pa (APA) 

PA Proto Awyu 

PAD Proto Awyu-Dumut 

PAS Proto Asmat 

PASK Proto Asmat-Kamoro 

PD Proto Dumut 

PIS Pisa (AWD) 

PLO Proto Lowland Ok 

PMO Proto Mountain-Ok 

POK Proto Ok 

PTNG Proto Trans New Guinea  

SAB Sabakor   (ASK) 

SAW Sawuy      ? 

SEM Sempan (ASK) 

SOM Somahai      ? 

SYI Syiaxa (AWD) 

TEL Telefol (MOK) 

TIF Tifal (MOK) 

TSK Tsakwambo      ? 

WAM South Wambon (AWD) 

WMB North Wambon (AWD) 

YOŊ Yonggom (LOK) 
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No such comparative work has been done yet for any of the other families within the 
Central and South New Guinea stock. 

My aim in the present paper is to arrive at a clearer picture of the genetic relationships 
between the Asmat-Kamoro, Awyu-Dumut and Ok families, first of all by using the results 
of the comparative work mentioned above, and secondly by tapping all lexical sources at 
my disposal. That is, in addition to the wordlists on which earlier comparative work was 
based I will use Drabbe’s unpublished Kamoro dictionary (Drabbe 1937), my own 
dictionary of Central Asmat—also unpublished—and the Telefol dictionary by Phyllis and 
Alan Healey (Healey & Healey 1977). I shall begin by devoting a short section to each of 
the families giving details of family membership, summarising the comparative work done 
in them and presenting the established sound correspondences between the member 
languages and their proto-language. They are followed by an investigation of inter-family 
relationships, first those between Asmat-Kamoro and Awyu-Dumut, then those between 
Awyu-Dumut and Ok and finally those between Asmat-Kamoro and Ok. A discussion of 
the outcome of this investigation will conclude the paper. 

The Asmat-Kamoro family 

This family consists of one closely-knit sub-family and three single languages. From 
west to east we have Sabakor, Kamoro, Sempan and the Asmat sub-family with four 
languages: North Asmat, Citak Asmat, Central Asmat and Casuarina Coast Asmat. As 
mentioned above, a comparative study of the languages of the Asmat sub-family was 
published in 1980. It included a reconstruction of Proto Asmat phonology, sound 
correspondences and a Proto Asmat vocabulary of 418 items. More recently this study has 
been extended to include the other languages in the family and although the results are still 
preliminary and therefore have not yet been submitted for publication they will be used in 
the present study. 

Proto Asmat had at least 10, probably 11, consonants and 5 vowels; the same applies to 
Proto Asmat-Kamoro. The two proto-languages seem to have had identical phoneme 
inventories:   
 

Table 1:  Proto Asmat and Proto Asmat-Kamoro phonemes 
  

 *p *t (*c) *k *i   *u 
 *m *n   *e  *o 
 *f *s    *a 
  *r 
 *w *y 
         

 
The reflexes of these proto-phonemes are set out in the table below. There, and in the 

remainder of the paper I shall restrict myself to sound correspondences involving 
consonants.  
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Table 2: Reflexes of Proto Asmat-Kamoro phonemes 
  

PASK SAB KAM SEM   PAS NOA CIA CEA CCA 

   *p b-,-p- p p    *p p p p p 

   *t d/g k t    *t t,r t t t  

   *c y/d k t    *c t,r t t/c t  

   *k k k k     *k k k k k   

   *m m m m     *m m m m m  

   *n n n,r n     *n n n,d n n  

   *f f w,Ø f     *f f,Ø f,Ø f,Ø f,Ø  

   *s s t h     *s s s s s  

   *r r r r     *r r,Ø r r,Ø r  

   *w w,Ø w,Ø w,Ø     *w w,Ø w,Ø w,Ø w,Ø  

   *y Ø y,Ø y,Ø     *y y,Ø y y,Ø y,Ø  
          
 
/  separates reflexes in different dialects; a comma between two reflexes indicates that both occur. Sometimes 
a conditioning factor is apparent, sometimes not. 

The Awyu-Dumut family 

The Awyu-Dumut family as it stands today contains seven languages. Three of these, 
Pisa, Axu and Syiaxa form the Awyu sub-family. They are found in the west, centre and 
south of the area occupied by the family, Pisa sharing a border with Central Asmat and 
Citak Asmat. Three more languages form the Dumut sub-family. They are Kaeti, South-
Wambon and North-Wambon and they occupy the eastern and northeastern part of the 
area, sharing a border with Kati, a language of the Ok family. The remaining language, 
Kombai, located between Citak Asmat and Digul Wambon, seems to stand by itself.  

There are, however, two more languages which appear to have their closest genetic 
links with the Awyu-Dumut family. They are Sawuy in the west and Korowai in the north 
(see map). I have not included them in this study because the necessary preliminary 
comparative work has not yet been done. 

There exist two comparative studies of the Awyu-Dumut family. The first is by A. 
Healey (1970) who established the existence of the Awyu and Dumut sub-families and 
reconstructed proto-phonologies and proto-vocabularies for Proto Awyu, Proto Dumut and 
Proto Awyu-Dumut. The second is by myself (Voorhoeve 2001). In it, I proposed a 
number of corrections to Healey’s earlier study and added Kombai to the family, but 
restricted myself to the consonant correspondences. 

In the table below an overview of these correspondences is presented. 
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Table 3: Reflexes of Proto Awyu-Dumut phonemes 
           

PAD KOM PD KAE WAM WMB PA PIS AXU SYI 

*p f-f-Ø,f *f Ø-Ø-p Ø-w-p h-w-p *f-f-Ø f-f- f-f- f-f- 

*t r-r-Ø,l *t t,s t t *t-t-Ø t-t-,s-s-1 t-t-,s-s-1 t-t-  

*k x-x-Ø,x2 *k k k k-x-k *k-k-Ø, k-k- k-k- k-k- 

      *x-x-Ø3 x-x- x-x- x-x- 

*b b *b b b b *b b b b 

*d d *d d d d *d d d d 

*g g *g g g g *g g g g 

*m m-m - *m m m m *m m-m - m-m - m-m-Ø 

*n n-n- *n n n n *n n-n - n-n- n-n-Ø 

*s r *s t s s *s s s s 

*r l-r- *r r r l *r r Ø r 

*w w,Ø *w w,Ø w w *w w w w 

*y y,Ø *y y,Ø y y,Ø *y y y y  

      *p p p p 
            
 
C-C-C reflexes in  word-initial, word-medial and word-final position:  C-C-˜ in word-final position reflected 
by nasalisation of the vowel. X,Y  the reflex is X or Y. 

The Ok family 

The Ok language family, straddling the border between Irian Jaya and Papua New 
Guinea, consists of nine languages. Three of them, namely Kati, Yonggom and 
Ninggerum, are found in the lowlands immediately east of the languages of the Awyu-
Dumut family. Together they make up the Lowland Ok sub-family. Five more languages 
form the Mountain Ok sub-family. They are: Mianmin, Tifal, Telefol, Faiwol and Bimin. 
The ninth member of the OK family is Ngalum, near the Star Mountains in Irian Jaya. 
Healey (1964) was uncertain about the position of Ngalum within the family because of 
inadequate information concerning this language, but he thought it well possible that 
Ngalum constitutes a sub-family on its own. The separate status of Ngalum within the Ok 
family is confirmed by a recently completed but as yet unpublished Ngalum dictionary by 

  
1  t-t- preceding a, o;  s-s- preceding  i, e, or u. 
2  x represents a velar fricative. 
3  The two series of reflexes developed from allophones occurring in mutually exclusive vocalic 

environments. 
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the Dutch Roman Catholic missionary S. Hylkema (1996), but it is possible that it forms a 
sub-family with the recently discovered Tsakwambo language, the eastern neighbour of 
Korowai.4  

The only comparative study of the Ok languages to date is Healey’s PhD thesis (1964). 
Unfortunately it was never published and therefore is not accessible to a wider public. In 
this study Healey first of all traced the sound correspondences within the Mountain Ok 
sub-family, setting up a number of ‘proto-phones’ and reconstructing about 400 items of 
Proto Mountain Ok vocabulary. He then attempted the same for the Lowland-Ok sub-
family, but here he was hampered by the lack of data available for those languages which 
made his results much more tentative. Thus he was able to reconstruct only 156 ‘proto-
morphemes’ for Proto Lowland Ok. 

Healey did not reconstruct proto-phonemes for PLO and PMO but on the basis of his 
work it is possible to arrive at a tentative reconstruction of their phonologies. Thus the 
PMO phoneme inventory probably was: 
 
  – t (c-)  k  i, ii (ü)  u, uu 
  b d-  g-  e, ee  o, oo 
  m n                     -ŋ    a, aa 
  f s   
   l 
  w y-   
 

*c, *d, *g and *y occurred only in word-initial position; the phonemic status of *c 
however is uncertain since its reflexes in the daughter languages in all cases but three 
precede a high front vowel and are in almost complementary distribution with the reflexes 
of *k. *ŋ was restricted to word-final position whereas *f and *w did not occur in that 
position. When initial *d became intervocalic in the course of inflection or compounding it 
was replaced by *l. The cue to this morphophonemic process is that in these cases PMO  
*-l- corresponds with PLO *y just like PMO *d: PLO *y, whereas ‘original’ PMO *-l-: 
PLO *n or *d, see Table 4 below. 

PMO further had five short and five long vowels: a, aa; e, ee; i, ii; o, oo; u, uu and 
perhaps a rounded high-front vowel *ü. 

The PLO sound system seems to have lacked the consonants *d, *g and *s and had *h 
instead of *f. There is some evidence that it had five short and five long vowels, like 
PMO.  
 

 – t c- k  a  (aa)  u  (uu) 
 b     e  (ee)  o  (oo) 
 m n  -ŋ   a  (aa) 
    h(-) 
 w y- 

 
*c, *y and perhaps also *h occurred only word-initially, and *ŋ only word-finally 

whereas *w did not occur in word-final position. 

  
4  I am indebted to Lourens de Vries for providing me with the lexical data in Tsakwambo which led to this 

conclusion. 
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In the table below the consonant correspondences between PLO and PMO are listed 
together with tentative reconstructions of Proto Ok consonants. 

Table 4: Sound correspondences between PLO, PMO and POK 

 PLO PMO POK PLO PMO POK 

 *t *t *t *k *k *k 

 *c *c *c *b-mb-b *b *b 

 *y- *d-l- *d *-d-,-n-, -t *l *l 

 *y- *y- *y- *m *m *m 

 *n *n *n *ŋ *ŋ *ŋ 

 *h- *f *f *w *w *w 

 
POK *l is reflected in PLO in medial position by *n if preceded by *m and by *d in 

other environments. The available data do not contain instances of PLO *-h- reflecting 
POK *f. 

Inter-family comparisons 

The putative cognates shared by languages of two families will be presented in 
numbered lists arranged in the following order. The first sets are those in which one 
cognate is a family-level proto-form and the other a sub family level proto-form. Then 
follow sets in which both cognates are sub family level proto-forms. Last are those sets in 
which at least one of the forms has been found in only one language.5 A number followed 
by an asterisk indicates that the set is discussed in a note bearing the same number. These 
notes immediately follow the list of cognates. A starred form between pointed brackets is a 
hypothetical family-level proto-form. It is added to a lower level (proto-)form only if a 
formal difference would exist between the two.6 Finally an overview of the sound 
correspondences occurring in the list is given. 
 
Asmat-Kamoro versus Awyu-Dumut 
 
  PASK PAD 
1 to do *-eme-, *-imi- *-emo- 
2 dry *soso(t) *so(k) 
3 to eat *n(a,e)- *en- 
4 to give *te-, *ta- *ad(a,i)- 
5 I *no(r) *nu(p) 
6 hot *amam- *mam(u,i)(n) 

  
5  Methodologically this reflects a shift from a bottom-up to a top-down approach. At least in the kind of 

research conducted here the one cannot do without the other. 
6  Thus, in the list below, a hypothetical PAD form is added to PA ufu: <*upu> (24), and a hypothetical 

PASK form to SAB game: <*kame> (23), but not to KAM pu which would reflect  PASK *pu. 
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7 mother (addr.) *(e,i)ne, *enae *(i)ni, *noi 
8 to sit *ap-/pa- *ba- 
9 to throw away *osom- *somo- 
10 urine *yi(t) *y(i,e)t 
11 we *na(r) *na-gu(p) 
12 you sg. *o(r) *gu(p) 
13 to come *naw- *da(o)- 
14 hole *yofa *top 
15* mosquito *isi *eten 
16 to see *poro- *peta- 
17 to take *te(w)-, *ta(w)- *ra(p)- 
 
   PA 
18* house fly *(k)opo(t) *ob(o,u) 
19* liver *wao *wun 
20 to think ‘thought’+ *(pu)pum- *pim- 
 
  PAS 
21* head, brains ku-  (head)   *gun  (brains) 
 
22* buttocks KAM  pu   PAD *bo(bo) 
23* to die, dead SAB game  <*kame> PAD *k(u,o)m-  
24* to hit, kill SAB fu- PA ufu-  <*upu> 
25* mouth CEA mon PAD *bon-ka 
 
Notes: 
15 There are several cases of a PAD or PA having a final nasal which is lacking in 

PASK. See also numbers 19 and 21. In the Mountain Ok languages such an 
‘accretive’ nasal is also found. There, it usually is m, for example Ngalum bum in 
note 18 and PMO *biim in 22. 

18 Probable cognates are found in Ngalum (MOK): bum, and in the languages of the 
East-Strickland family: kogor-obu; see also the form found in the Kamrau dialect of 
Sabakor (ASK): ohoroboa. 

19 See also Ninggerum (LOK) woo-ni, Bimin (MOK) wam, and Pa (Awin-Pa) wume. 
21 PAS *ku- was a morpheme referring to the head, just like its cognate in PMO 

*guu-. In the Asmat languages it was combined with a morpheme isi resulting in 
the forms kus, kuus, kuis. These forms nowadays mean ‘head’ while cognates of isi 
occur in Sempan: ihi, and Kamoro: iti with the meaning ‘brains’. 

22 Other probable cognates are PMO *biim, Awin (Awin-Pa) pu, po, Kubo (East-
Strickland) bubu and perhaps even Ekagi (Wissel Lakes fam.) bubu ‘anus’. 

23 Perhaps Central Asmat kami should be added here; it means ‘collapsed’ or ‘to 
collapse and die’. 

24 PAD may have had the form as well. The fact that Kombai has u- (possibly from an 
earlier uf-) points in that direction. 

25 Note that in CEA the phoneme /m/ is a prenasalised voiced bilabial stop [mb]. In 
this language the form has acquired a very specialised meaning: ‘the opening cut 
into the trunk of a felled sago tree to allow access to the sago beetles’ (Sago beetles 
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lay their eggs in the sago pith, and sago grubs are a highly prized food). The PAD 
form is a compound of ‘mouth opening’ and ‘skin’. 

 
Sound correspondences 

Below, and in the other sections on sound correspondences I shall list the 
correspondences noted in the comparative list, the number of times they occur and the 
numbers of the sets in which they occur. I shall not go into further detail, for example by 
specifying the positions in which they have been found to occur nor shall I make any 
pronouncements as to their regularity. It is obvious that the more often a certain sound 
correspondence occurs the higher the probability that it is regular. At the same time, a 
correspondence which is found only once is not necessarily irregular, as further study may 
reveal the conditions which account for its seemingly aberrant nature. 
 
 PASK       PAD 
 m : m 5x (1,6,9,20,23) 
 n : n 5x (3,5,7,11,25) 
 p : b 3x (8,18,22) 
 p : p 2x (16,20) 
 f : p 2x (14,24) 
 s : s 2x (2,9) 
 

And one instance only of m  :  b,  n  :  d,  t  :  t,  t  :  d,  t  :  r,  k  :  g,  s :  t,  r  :  t,  w  :  
w,  w  :  p,  y  :  y,  y  :  t, Ø- :  g- . 
 
Comments: 

This is a surprisingly meagre result pointing to at best very distant relationship. The 
only sound correspondences which could be considered regular are those involving the 
nasals, and they are always the most stable consonants over time. 
 
Awyu-Dumut versus Ok 

As no POK vocabulary has been reconstructed yet I shall include both the PLO and the 
PMO reconstructions in the list. However, I shall only list the sound correspondences 
between PAD and PMO as they sufficiently illustrate the existence of ‘regular’ sound 
correspondences between the two families. 

The symbol ≠ indicates a non-cognate form; a question mark signals lack of data. 
Names of Ok-family languages are abbreviated. 
 
  PAD PLO PMO 
1* armpit *togon + ‘hole’ *taŋkon + ‘hole’ *taŋkan + ‘hole’ 
2 blood *gom  ≠ *kaim 
3 a boil *rün *yin *luin 
4 breadfruit *rawot  ≠ *yawoot 
5* breast *(o,a)m *muuk *muuk 
6 buttocks *büm *bim *biim 
7* child *(a)mu(n) *mun *miin 
8 come *me- *mene  ≠ 
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9* ear *turun *kene- *culun 
10 to eat *-en- *-ane- *-wan- 
11 excreta *(o,a)r *ot *ool 
12* eye *kir(i) *cin *ciin 
13 far *k(a,o)man *taman *saman 
14 father *ati      ≠ *aatim 
15 fruit *rop *yob      ≠ 
16 goura pigeon *kute(m) *kutim      ≠ 
17* head *kaiban *ambo *gaboom 
18 heart *duma-rop *dim-yop      ≠ 
19 hot *mamün *namin *mamin 
20* house *ap(V) *ambip *abip 
21 I *nu(p) *ne *na 
22 lightning *boba KAT momba *babaa 
23 moon *wokot *woot      ≠  
24 mouth *bon-ka      ≠ *boon-tem 
25 name *ipi      ≠ *win 
26 ripe *yomu *yamu *yom 
27 river/rain *wadi *wari *waib 
28 scar *uru KAT uru      ≠ 
29* shoulder *mak *mak *maak   
30 el.sister -eni *on(i,a) *een 
31 skin *kat *kat *kaal 
32 smoke *aruk NIŊ arek *(as)-laek 
33 star *mino(p) mino(p) *mirum 
34 tail *wobü(t) NIŊ  wum *waim 
35 testicles *wabü-rop     ? *abu-lob 
36 tongue *paga *hooŋ *fooŋ, *falaŋ 
37* urine *y(i,e)t-ok *yu-mun *ye-maan 
38 vein *met *mekmet *metmet 
39 water *ok *ok *ok 
40* we *nagu(p) *nu(b) *nu(b) 
41 you sg. *gu(p) *ku(b), ka(b) *ku(b) 
42* you pl. *gagu(p) *ci(b) *(k)ib 
 
  PA 
43 inside *womu *owum      ≠ 
44 to laugh *abe gi- *ambon- *aben- 
45 a bow *dyun *tinim *cinim 
46 to break sth. *waxara- KAT baakr-ipe *bakeel-  
                <*wakara-> 
47 daylight *sawo      ≠ *taab 
 
  PD PLO PMO 
48 fat, grease *tuguy      ≠ *tukul 
49* ashes *kosep        ≠ *kutëb 
50 wing *buru *buru *bël 
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  PAD 
51 to do, make *emo      ? TEL  kem- 
52 dry *so(k)      ≠ TEL  tot(an) 
53* egg *m(o,u)go      ≠ TEL  magap 
54 to give *ede-, adi-      ≠ TEL  dep-, dup- 
55 to hear *da- NIŊ  te- MIA  ‘sound’+ te- 
56* mouth *maŋgot moŋkot FAI, BIM maŋkat 
 
  PA 
57 carry on shoulder *kekun-      ≠ TEL kwek- 
58 liver *wun NIŊ woo-ni BIM wam 
59* brains *gün      ≠ TEL kuul 
60 belly SYI modü      ≠ *muut 
61* dog SYI se      ≠ MIA til 
62* drum SYI woto *wot *woos 
63 kunai grass PIS seso      ≠ *siŋsooŋ 
64* charcoal PIS siwe  <*tiwe>      ? *cib 
65* tomorrow SYI  sefe  <*sepe>      ≠ sob, sub 
 
 
1* The PLO and PMO forms are compounds of ‘arm’ and ‘bone’: PLO *tani + *kono, 

PMO *taiŋ + *kun. For PAD such an analysis is not possible, as cognates of *tani, 
*taiŋ and *kono, *kun do not occur in the languages of the Awyu-Dumut family. My 
guess is that PAD borrowed the form from POK. 

5* PTNG *amu.7 See also Duna amu, Gogodala omo. 
7* Cf. PA *amu-tu, PD *ami-t ‘son’ and PA (Awin-Pa) mii ‘child’. 
9* Healey reconstructs PMO *culuun on the basis of MIA koron, TEL tuluun, FAI, BIM 

kaluun. Cognates in the languages to the southeast of the Ok languages all have forms 
with k: DUN konane, Awin-Pa family: kedo, kendo, kando; Bosavi family: kælæn, 
kenane. 

12* PTNG *kiti. The Awyu-Dumut and Lowland Ok forms are followed by a morpheme 
meaning ‘egg’ or ‘fruit’. Irregular is  r : n : n, but  r, n, nd, d and t all occur as reflexes 
of  PTNG *t in this field of cognates. Cf. LOK  tin, ti, ki, koni; MOK kin, tiin, NGA  
sir; PA kere, SAW ko:d; Marind kind, ki:t. 

17* Cf. AWN kwo, PA keba ‘head’. 
20* In the Awyu languages PIS and SYI the descendants of *ap(V) have been compounded 

with a form xai ̃, xei or xo (< *kaim) which also occurs by itself: PIS xai ̃, afaxai ̃; SYI 
afoxo, afoxei. Sawuy has a:p ‘house’, aboxaim ‘village’, and KOR: op ‘house on the 
ground’, xaim ‘treehouse’. NGA has aip ‘house’. 

29* In the MOK languages always followed by kun ‘bone’ and meaning ‘shoulder blade’. 
37* PAD *ok is ‘water’; PLO *-muun and PMO *-maan, no longer found as separate 

words, must have referred to some kind of liquid. Cf. PASK *mu(i) and PTNG *muk 
‘water’. 

40* PAD *nagu(p) probably from an earlier form *ni-gu(p). 
42* PAD *gagu(p) probably from an earlier form *gi-gu(p). 

  
7  The Proto Trans New Guinea reconstructions have been taken from Pawley (1999). 
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49* PD *kosep probably was a loan word, as for PAD the form *sin(a,o)-kwa(t) can be 
reconstructed. PMO *kutëb was bimorphemic, consisting of *uku and *tëb or *tüb, 
going back to much older protoforms the reflexes of which are found in many 
languages either alone or combined, with the meanings ‘ashes’ or ‘fireplace’: TEL, 
MIA (u)uk, NGA ik ‘ashes’, Ekagi (Wissel Lakes fam.) ugu ‘fireplace’; AWN tibe, 
tee, East Strickland family: (fire)+ subu; Bosavi family: (fire)+-sobe, sibu; and again 
combined in Gogodala: uku-ru—all meaning ‘ashes’. 

 Note that NGA kutep is glossed ‘k.o. blue loam’, ‘fireplace made of blue loam’. This 
is reminiscent of the Central Asmat term yow-se ‘fireplace’ in which yow originally 
meant something like ‘hot ashes’, and se is the mud used to make a fireplace. I think it 
well possible that CEA se is cognate with forms like NGA -tep. 

53* The TEL form means ‘round object, ball, seed, fruit’. 
56* Healey did not reconstruct a protoform for PMO; FAI and BIM could have borrowed 

maŋkat from their southern neighbour Awin which has maŋgat- + ‘hole’, but it is a 
reflex of an old PTNG form *maŋgata so it may also be a relic form in FAI and BIM. 

59* TEL dabaal -kuul ‘head’ + ‘pus; oozing from anything rotten’ > ‘brains’. 
61* Cf. SAW si:r, PA tii. 
62* Final s in *woos is tentative; TEL has ŏt, MIA and TIF have was, FAI woos, and NGA 

wot. 
64* PIS siwe is glossed ‘charcoal’, PMO *cib ‘white ashes’. 
65* SYI sefe would be a reflex of PAD *sep(e). Cf. Awin te-sew ‘tomorrow’ (in which te-: 

Pa te ‘tomorrow’). 
 
Sound correspondences 
  

  PAD  PMO 
 p  : b 6x (20,35,40,41,49,65) 

 p : w 1x (25)   
 p : f 1x (36)   
 

 b : b 8x (6,17,22,22,24,35,43,50) 
 

 m : m 15x (2,5,6,7,13,19,19,26,29,33,38,53,56,60) 
 
 w : w 4x (4,27,34,58) 
 w : b 1x (46) 
 w : Ø 1x (35) 
 
 t : t 4x (1,4,14,48,56) 
 t : c 1x (9) 
 t : l 1x (31) 
 t : s 1x (62) 
 t : Ø 1x (38) 
 
 d : t 2x (55,60) 
 d : d 1x (54) 
 d : c 1x (45) 
 d : Ø 1x (27) 
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 n : n 10x (1,3,9,10,13,19,21,30,40,45) 
 n : m 2x (17,58) 
 n : l 1x (59) 
 s : t 3x (47,52,61) 
 s : s 2x (63,65) 
 
 r : l 7x (3,9,11,32,35,46,50) 
 r : y 2x (4,15) 
 r : n 1x (12) 
 
 y : y 2x (26,37) 
 y : l 1x (48) 
 
 k : k 7x (29,31,32,38,46,49,57) 
 k : g 1x (17) 
 k : c 1x (12) 
 k : s 1x (13) 
 
 g : k 4x (2,41,48,59) 
 g : g 1x (53) 
 g : ŋ 1x (36) 
 g : ŋk 1x (1) 

 
Comments: 

Here we seem to have firm evidence of a genetic relationship: lots of cognates and good 
evidence of regular sound correspondences even if quite a few exceptions remain to be 
explained.  
 
Asmat-Kamoro versus Ok 

Here as in the preceding section both LOK and MOK forms will be presented but only 
the sound correspondences between PASK and PMO will be listed.  
 
  PASK PLO PMO 
1* arm, hand *man *ben *ban 
2 upper arm *s(e,o)p *ben  (k,t)op *toib 
3* ashes, embers *-muc      ≠ *mool 
4* buttocks *pu *bim *biim 
5 to eat *-an/na- *ane- *wan- 
6* (left) hand *mafane      – *afaan 
7* finger nail *f(i,e)c *het *feet 
8* he *a, *ar *ye *ya, *yala  
9* hornbill *y(i,e)wer *kewet *kaweel 
10  hot *ama(m) *nam-in *mam-in 
11 husband, male *(o)mo      ≠ *im(o,a)k 
12 I *no(r) *ne *na(la) 
13 lip *iwin(i) + ‘skin’      ≠ *fiil + ‘skin’ 
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14* moon, sky *pir(u)      ≠ *abiil ‘sky’ 
15* mother! *en(e,a)! *enaŋ *neeŋ 
16 mother *wos      ≠ *awook 
17* nose *mi(ta) *mitu *mutuum 
18* sago *am(a,o)s *om *oom 
19 sand *mi-sin *ok-yiin *dindin 
20* el.sibling *-pic      ≠ *fik 
21* song, story *sao      ≠ *saŋ 
22 thigh *ae      ≠ *waiŋ 
23 tree, wood *os(e) *at *as 
24* urine *yit *yamun *yimaan 
25 we *na(r) ni(b) *nu(lu) 
26 you sg. *o(r) e(b)♂,ku(b)♀ *ka(la)b♂,ku(lu)b♀ 
 
 PAS PLO PMO 
27* back, sh.blade *mak *mak *maak 
28 body *nam      ≠ *dam 
29* to kill, die *ca-      – *caan 
 
 PASK PLO TEL 
30 to blow *fum-      – fuun- 
31* dry *soso(t)      ≠ tot(an)- 
32* to know *(ma)sam      – (u)tam 
33* seaside, plains *piri      – biil  
34* talk, song *at(a)      – at 
35* thorn *yic *(y,d)ik duk 
36* tooth *sis(i)      ≠ sit 
 
 PAS PLO TEL 
37* ancestor *afok      – afek 
38 bottom *fa      – afak 
39* break off *pakam-      ≠ bagam- 
40* crave for *to      – teeb- 
41* to cut; knife *sakam-      ≠ sagam- 
42 to do, make *em(e)- KAT me- kem- 
43* egg, fruit *-m(a,o)k      ≠ magap  
44* ground *capin      ≠ kafin 
45* men’s house *yaw      – yowol 
46 many, all *arke      ≠ alik 
47* shaft of arrow *fir      – biil 
 
  CEA PLO PMO 
48* above tep-      – *cib 
49* chest cupun      ≠ *tuub- 
50* cuirass nam      – *naam 
51* drum, headrest was *wot *woos 
52 ginger kamak      – *kumak 
53 heart eakten      ≠ *akeet 
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54* mouth mon      ≠ *boon 
55* see, eye siri- *cin-yob *ciin 
56* stomach fikin      ≠ *fikin 
57* trunk tum      – ciim 
  CIA PLO PMO 
58* string bag ene *meen *meen 
 
  KAM PLO PMO 
59* ground tapare      ≠ *tawaal 
60* sound, voice -were *weŋ *weeŋ 
 
  CEA PLO TEL 
61 and, with cin      – sin 
62* below tak-      – daak 
63* break, pierce pikim-      – bigim- 
64* bulge kumin      – kumun 
65* good camnim      ≠ tambalim 
66 straight, flat cowor      – tool 
67* support, pile sis      – tit 
 
 
Notes: 
 
1* Note the range of meaning in the MOK languages: BIM ‘lower arm’, FAI ‘hand’, and 

TEL ‘palm of hand’. 
3* ASK: SAB umida, ASM yow-mic, yaw-mut, yu-mur; the first morpheme is also found 

in another compound, CEA yow-se (yow + ‘mud’) ‘fireplace’. It does not seem to 
occur by itself, but its KAM cognate does: yawa ‘black ashes’. 

4* Cf. PIS -bo, KOM bobo; AXU bubu(te), KOR bebil; AWN pu, Kubo (East Strickland 
fam.) bubu. In the ASK family only Kamoro and Sabakor retain this form. 

6* In the ASK family, forms with reflexes of intervocalic *f are found in North Asmat, 
Sempan (mafane), in some dialects of Kamoro (mahare, mafare) and in the Kamrau 
dialect of Sabakor (mahe’a). Healey (1964) glosses *afaan as ‘left hand’; in the 
Telefol dictionary (Healey & Healey 1977) afaan is glossed ‘left side’. Possibly 
PASK had both terms, *man for ‘right hand’ and *mafan(e) for ‘left hand’. If so, the 
semantic opposition has been lost with either one or the other term surviving. 

7* MOK *bulung ‘finger nail’ is not a likely cognate because PASK *f : PMO *b, and 
PASK *c : PMO *l seem to be irregular correspondences. If *fic is cognate with *feet, 
then a semantic shift must have occurred. It is possible that in the proto-language a 
form meaning ‘nail’ was compounded with a form meaning ‘forearm’ to refer to finger 
nails, as is done in the present-day languages Fasu (kita-fene) and Kiwai (tu-igiri-pitu). 

8*  The longer forms are emphatic; in CEA, a, ar also occur as possessive pronoun, a 
preceding nouns with an initial consonant, ar preceding vowels. 

9* In PASK, PLO and PMO the cognate morphemes are embedded in old compounds 
the first constituent of which probably was a morpheme meaning ‘bird’: *yi.wer or 
*ye.wer; ke.wet, ka.weel. *y(i,e) would be cognate with PAD *yet (PA *yi, PD *yet). 
There are no reflexes of it in the daughter languages of PASK, it may even have been 
a loan from PAD. *wer, like *wet, *weel probably meant ‘noise, sound’; a reflex is 
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found only in Kamoro, see 60*. ‘Noisy bird’ is an apt name for the hornbill, as anyone 
who heard them flying overhead will know. 

 Already in PLO and PMO *ke and *ka were found only in compounds, for instance in 
*kaloom ‘bird of paradise’. As free forms they had been replaced by respectively *on 
and *awoon. *ke, *ka seem to be reflexes of a PTNG form *yaka(i) ‘burd’ (Pawley 
1999).  

14* TEL abiil-tikiin (abiil + ‘classifier for mountain/sky’) ‘sky’. But see the probable 
cognate in PA: abi ‘moon’.  

15* MOK: in Faiwol glossed ‘mother’, elsewhere ‘younger sister’. In LOK ‘mother’ in all 
languages. 

17* mita was noted in SAB only. 
18* The ASK form could be a compound of *am + *as ‘thing, stuff’. 
19* *Misin: probably from *mu ‘water’ + sin. In MOK we find TEL ook diniin, BIM ok 

rinin, ‘water’ + ‘sand’; NGA has sir. 
20* PASK: ‘elder sister’; PMO: ‘(his) elder brother’. 
21* In CEA, so is a traditional song, a sung myth. The MOK cognates are glossed ‘story, 

myth’. 
24* In the ASK family only Sempan has a form with -t: it-ake, in which ake could be a 

cognate of ok in the Ok and Awyu-Dumut languages. Cognates of ok seem to have 
survived in the ASK family also in a number of river names in the Mimika area: 
At.uka, Tip.uka, Urum.uka, Wap.uka, Mim.ika. Note that in river names in the Ok area 
the order is reversed: Ok-Sibil etc. In PMO, *yi is compounded with *maan, in PLO 
with *mun, probably cognate with PASK *mu. 

27* In ASM ‘back of body’, in MOK ‘shoulder blade’. 
29* In CEA also the form can exists, but it is bi-morphemic: ca.n ‘kill-eat’, ‘to kill in order 

to eat up’. 
31* TEL tot(an) ‘dry, of clothes’. 
32* *(ma)sam: probably a verbal noun marked by a prefix mV-. In SEM and KAM it is 

followed by the verb ‘do’. In CEA a contracted form occurs which always has a 
subject prefix: no-msom ‘I know it’, a-msom ‘he knows it’ etc. 

33* For the coastal Asmat, piri is the direction of the sea (south/southwest), or the sea 
itself; the Sempan cognate is glossed ‘tidal forest’, in Kamoro it is ‘sea’. For the 
Mountain Ok people the lowlands are in the south. 

34* ‘song’ in TEL; in CEA, at + e- (‘to do, say’) means ‘to urge s.o., order s.o.’; it occurs 
in the compounds ata.yi ‘advice, instruction’ and ata.kam ‘speech, language’. The 
KAM reflex is ak, which has been compounded with were ‘sound’ to mean 
‘language’: akwere, see 60*. See also 21* where the PASK form means ‘song’ and its 
cognate in PMO ‘story’. 

35* LOK: KAT yik, yuk; NIŊ dik. 
36* TEL -t reflects PMO *t as well as *s; sit therefore possibly reflects *sis. 
37* CEA afok means ‘grandfather’. It has a plural ofayis ‘ancestors’; a probably related 

form is Sempan afaoro ‘ancestor’. TEL afek means ‘female ancestor’ as against afalik 
‘male ancestor’. 

39* pakam ‘break wood’; bagam ‘chop off wood’. 
40* CEA mu to  = TEL ok teeb ‘thirsty’ (in the same way: CEA amas to ‘hungry’, kapak 

to ‘craving for tobacco’). 
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41* TEL sagam is a bamboo knife as used before the introduction of steel knives. The final 
m in the Asmat form marks the verb as transitive; the intransitive form is sakay-. 

43* In the Asmat languages found only in compounds meaning ear, eye, nose. For instance 
CEA man-mak ‘eye’, yen-mak ‘ear’, mi-mak ‘nose’. Cf. PIS (AWY) kiri-mogo ‘eye’. 
Cognates are also found in South Wambon (mok ‘seed, fruit’), Sawuy (mugaw, mugo 
‘egg’) and the languages of the Marind family: Boazi moko ‘egg, fruit’; Bian Marind 
mokom ‘fruit’, magaf  ‘egg’; Yakay moka ‘egg’. 

44* CEA capin-mi ‘ground, territory’. Note that the term used in sacred songs is suwarmi, 
a possible cognate of PMO tawaal, see no. 59. 

45* In TEL followed by am ‘house’. 
47* In the Asmat languages also ‘k.o. reed used to make arrow shafts’. MOK: cognates 

also in FAI: pir, bir ‘arrow point’ and in NGA: fiil. 
48* CEA tep- is a verb stem with two meanings: 1) ‘to go up a tributary’, 2) ‘to be (high) 

above’. The MOK cognates mean ‘above’, ‘top of tree’. 
49*  CEA cupun means ‘flat front-side of sth., chest’. In the MOK languages the form is 

always combined with a morpheme meaning ‘bone’: TEL tub-kun, FAI tuub-kun, MIA 
tup-on. My guess is that the CEA form contains a reflex of this morpheme (cup.un) 
which in the ASK languages has been replaced by reflexes of *emake. 

50* In CEA only in the compound ase.nam (ase ‘waist’ + nam) ‘waist band, woven cane 
belt’. In the Mountain Ok area, naam is a woven cane harness covering the middle part 
of the body. 

51* CEA was ‘wooden head-rest’; the MOK cognates mean ‘drum’. The semantic link is 
not as tenuous as it seems because the was was a cylindrical piece of wood similar to 
the block of wood from which a drum is made. Among the MOK languages the form 
was occurs in MIA and TIF; FAI has woos, NGA wot. 

54* The CEA form means ‘hole cut in the trunk of a felled sago palm to give access to the 
sago beetles’. 

55* In CEA, siri has to be preceded by manmak ‘eye’ and followed by an inflected form of 
e- ‘to do’: manmak siri e- ‘to look out sharply, watch intently’. Cognates in the Awyu-
Dumut and Ok languages are glossed ‘eye’. NGA has sir ‘eye’. 

56* CEA fikin, or fukun, means ‘(right-hand) side of the body’; the MOK forms all mean 
‘intestines, stomach’. 

57* CEA: ‘trunk of an animal’; MOK: ‘tree-trunk’. 
58* ene is found only in the upper Sirec and Citak areas, where people use netbags. 

Elsewhere, the Asmat use only plaited bags which are called ese or esa. Possible 
cognates of the latter occur in the languages of the East Strickland family. 

59* All MOK languages except TEL which has kafin (see no. 44) have reflexes of 
*tawaal. In the ASK family, cognates of *tawaal have so far been found only in KAM 
and in CEA: suwar-mi which is used only in songs as an equivalent of capin-mi. Like 
some other words used only in songs it seems to have been borrowed from Sawuy 
(sawa:r) perhaps via CCA (Voorhoeve 1977). 

60* The Kamoro cognate seems to have survived only in compounds: ak-were ‘language’, 
kuk-were ‘the sound of paddles hitting the side of the canoe while rowing’, ik-were 
‘sound of waves, of the wind’. The anticipated Asmat form would be wen or wer; the 
latter seems to survive in the word for hornbill, see no. 9*. The PLO and PMO forms 
lost the intervocalic r and added a nasal consonant. 

62* CEA tak- ‘go down a tributary’; MOK daak ‘below’. A parallel case is no. 48. 
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63* pikim- ‘break sth. small’; bigim- ‘break, pierce’. 
64* CEA may kumin ‘ankle’ (may ‘foot, leg’). 
65* CEA camnim ‘in the right way, properly’. The set is suspect because of the ‘irregular’ 

sound correspondences (m : mb, n : l). 
67* See also ‘tooth’, no. 36. In the Asmat languages, sis means ‘tooth’ as well as ‘piles 

under a raised house’. 
 
Sound correspondences 
 
  PASK PMO 
   m     :  m  15x  (3,10,11,17,18,27,32,39,41,43,50,52,57,64,65) 
   m  : b 2x   (1,54) 
   m :      mb 1x   (65) 
 
   p : b 7x   (2,4,14,33,39,48,49,63) 
   p : f 2x   (44,49) 
   p : w 1x   (59) 
 
   f : f 6x   (6,7,27,37,38,56) 
   f :  b 1x   (47) 
 
   w : w 5x   (9,16,45,60,51) 
   w : f 1x   (13) 
   w : Ø 1x   (66) 
 
   n : n 12x   (1,5,6,12,15,25,44,50,54,56,61,64) 
   n : l 2x   (13,65) 
   n : d 1x   (28) 
 
   t : t 4x   (17,34,40,53) 
   t : c 2x   (48,57) 
   t : d 1x   (62) 
 
   c : t 4x   (7,49,65,66) 
   c : k 3x   (20,35,44) 
   c : c 1x   (29) 
   c : s 1x   (61) 
   c : l 1x   (3) 
 
   s : t 9x   (2,21,23,31,36,41,51,59,67) 
   s : c 1x   (55) 
   s : k 1x   (16) 
   s : d 1x   (19) 
 
   r : l 12x   (8,9,12,14,25,26,33,46,47,59,60,66) 
   r : Ø 1x   (60) 
    
   y : y 3x   (8,24,45) 
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   y : d 1x   (35) 
 
   k : k 12 x   (27,37,39,41,43,46,52,53,56,62,63,64) 
   Ø : k 1x   (38) 
 
Comments: 

At first glance there seems to be good evidence for a not too distant genetic relationship, 
somewhat on a par with the relationship between PMO and PAD. But a closer look shows 
that this is not the case. I shall return to this point in the following section. 

Discussion 

The first impression one gets when looking at the results of the inter-family comparison 
is that of a striking discrepancy between the number of cognates shared by the Asmat-
Kamoro and Awyu-Dumut families (25 items) on the one hand, and the numbers shared by 
Awyu-Dumut and Mountain Ok (65 items), and Asmat-Kamoro and Mountain Ok (67 
items) on the other. One should keep in mind however, that the database of the Asmat-
Kamoro – Mountain Ok comparison is much richer than that of the other two. All 
comparative work involving Awyu-Dumut languages will find itself restricted to a lexical 
inventory of maximally 500 words.8 For Mountain Ok I could use Healey’s 405-item 
comparative wordlist plus the 200-page Telefol-English dictionary9 and for Asmat-Kamoro 
a comparative wordlist of 500 words plus Drabbe’s 160-page dictionary of Kamoro and 
my own 400-page dictionary of Central Asmat.10 Without the use of these extra sources the 
list of Asmat-Kamoro / Mountain Ok cognates would have been 22 items shorter (less 
numbers 33, 37, 38, 43, 47–57, 60–67)11 which leaves us with 45 sets of shared cognates, 
still almost double the number shared by Asmat-Kamoro and Awyu-Dumut.  

One could try to explain the situation by positing that the three proto-languages, PASK, 
PAD and POK formed part of a dialect chain with POK in the middle and PAD and 
PASK at opposite ends. An argument against this solution however is that, while the 
morpho-syntactic structures of the Awyu-Dumut and the Ok languages offer sufficient 
similarities to allow the conclusion that they belong to a single supergroup (Awyu-Dumut-
Ok), this is not the case with the ASK languages whose morpho-syntax is very different. 
Take for instance the ‘infinitive’ verb forms in the Ok languages, Korowai and Sawuy, all 
consisting of a verb stem plus a suffix -Vn: NGA -on, TEL -in,12 KOR -un, SAW -on. In 

  
8  That is, the 453-item comparative wordlist in Drabbe (1959) plus the extra items that can be culled from 

his grammatical descriptions of various Awyu-Dumut languages (Drabbe 1950, 1957). Wordlists 
collected by others, and the more recent description of Kombai by De Vries (1989) stay well within this 
limit. 

9  Not counting the introduction, the reverse dictionary and the appendix. 
10  Both in manuscript. 
11  How much the existence of a single good dictionary in one of the Awyu-Dumut languages would have 

boosted the numbers in the other lists is anyone’s guess.  My prediction is that it would add quite a few 
items to the Awyu-Dumut / Mountain Ok list and only a few to Asmat-Kamoro / Awyu-Dumut. 

12  Described by Phyllis Healey (1965) as ‘customary continuative, the nearest equivalent to an English 
infinitive’. In the Awyu-Dumut languages such ‘infinitive’ forms seem to be the future verb stems 
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the Asmat languages, ‘infinitives’ consist of the verb stem with a prefix mV-.13 It goes 
beyond the limits set for this paper to pursue this line of enquiry so I have to limit myself 
to some preliminary remarks on how I see the relationship between the three families. First 
of all, the Ok languages, the Awyu-Dumut languages and three other languages, Sawuy, 
Korowai, and Tsakwambo, should be united in one group on lexical and morphosyntactic 
grounds. This group can safely be labelled the ‘Ok group’ as in all its languages the word 
for ‘water’ is a reflex of a protoform *(a,o)ok. 

The ASK family falls outside this group, and my estimate is that the low cognate count 
between Asmat-Kamoro and Awyu-Dumut gives a truer indication of their genetic 
relationship than the number of cognates shared by Asmat-Kamoro and Mountain Ok. The 
only explanation I can suggest at the moment is that at some time in the past at least Proto 
Asmat and Proto Mountain Ok14 were in close enough contact to borrow vocabulary one 
way or the other. This would have been a borrowing relationship between languages which 
were already distantly related as members of the TNG. Given the general thrust of the 
spread of the TNG languages this contact must have taken place in the mountains before 
the speakers of Proto Asmat moved down to the southern plains, or, to say it in Asmat 
terms: before their Pig-Ancestor Manufuku descended through a hole in the ground of the 
sky-world to the upper reaches of the great Sirac River.       

Finally, if PASK and POK were only distantly related and their histories merge at a 
very distant point in the past, where did they come from just before they started rubbing 
shoulders somewhere between the Star Mountains and the sources of the Sepik River? For 
POK I am unable to answer the question; for PASK a hint can perhaps be found in the 
tantalising linguistic and cultural similarities between Sentani and (Central) Asmat, which 
formed the subject of my first comparative paper (Voorhoeve 1969). When I recently went 
through all my data on the Sentani family languages, it gave me no reason to change my 
earlier standpoint, but further study is needed. Now, the Sentani people point to the east as 
their area of origin. Did their ancestors and those of the Asmat live on the shores of the 
inland sea which once covered the Sepik valley? Did they develop there the art of wood 
carving which their descendants brought with them to Sentani and across the mountains to 
the southern plains? Did the ancestors of the Mountain Ok speakers learn their wood 
carving from them and not, as is generally assumed, from their Marind neighbours to the 
south? All such questions should be seriously looked into, in the process of unravelling the 
Papuan past.  
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6 Meeting in the middle: interaction 
in North-Central New Guinea 

  

 MARK DONOHUE AND MELISSA CROWTHER 

1  Linguistic interaction and the scale of influence 

Similarities between two languages can generally be attributed to one of two factors: 
either the similarities are the result of having a common ancestor, and so they have both 
inherited features from that ancestral language, and preserved them; or they are the result 
of a linguistic feature diffusing from one dominant language to another language over 
which it exerts some degree of influence. The possibility of an independent set of parallel 
innovations cannot be ruled out, but becomes less and less likely as the number of 
similarities increases, as complete paradigms are compared, or as a number of unlikely 
system features (morphological, phonological) are considered. 

In this paper we offer some empirical evidence from the northern coastal area of North–
Central New Guinea (henceforth NCNG – see Map 1) which suggests that the speed of 
linguistic change due to diffusion can be much faster than has been supposed in some 
models of language contact. Specifically, we draw on linguistic evidence, both structural 
and lexical, from languages representing a variety of families in the area, as well as oral 
histories about population movements in the last 150 years.1

Addressing the question of contact in New Guinea is famously complicated, given the 
great time depth in which disparate populations have dwelt in close proximity to each 
other. In order to limit the scope of this paper to a manageable size, we will limit ourselves 
both in space and time. The area of study will be confined solely to the area which we call 
NCNG, which can be motivated as a research area as described in the following section. 
Furthermore, because of the impossibility of gathering any earlier evidence in a region 
with no written records earlier than the late 1900s and for which linguistic description is 
not of a sort to allow detailed internal reconstruction, we shall limit the period to the last 

  
1 Oral histories have been gathered from most coastal and coast-hinterland groups between Depapre and 

Aitape, along the Pual and Tami rivers inland, from the One and western Olo region, and from northern 
Kwomtari. Spot checking of oral histories from various points has also been carried out with inland 
groups in the west of the NCNG region, covering the Elseng (= Morwap), Molof, Arso, Kaure and Lepki 
areas. 
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two or three centuries, beyond which population movements and their linguistic traces 
become increasingly conjectural. 

 

 
Map 1: North–Central New Guinea 

2  Defining the area 

NCNG, seen in Map 1, is bounded on the south by the rise of the main cordillera in 
New Guinea and the Sepik basin with its easy riverine transport, on the west by the Lakes 
Plains and those areas that have trade or other relations with the Lakes Plains, and to the 
east by those parts of the Torricelli range that show extensive contact with Sepik societies 
or with coastal Austronesian communities. To the north, the Pacific Ocean, uncluttered by 
islands in this part of New Guinea, serves as a border. NCNG is an area with the highest 
concentrations of different language families in a small area anywhere in the world, with 
members of the Sepik, Torricelli, Macro-Skou, Kwomtari, and Karkar-Yuri families 
present, as well as various isolates and a range of smaller language groupings purported to 
be Trans New Guinea languages.2 Additionally, it is an area of great uninhabited bush, 
with stark mountains and endless swamp alike serving to separate different people groups 
from each other. NCNG is a delimitable area not because of its internal homogeneity, but 
mainly because of external factors. The following factors coincide to define this area. 

  
2 The term ‘Macro-Skou’ is used here to refer to the related sub-families that are elsewhere referred to 

separately as Skou, Serra Hills, Piore River, and the isolate I'saka. There is some evidence that these 
languages might be collectively related to those of the Lakes Plains (Clouse 1997), but that is both 
beyond the scope of the present paper, and irrelevant to the point pursued here. 
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NCNG: 

• is bounded by areas of high-intensity and far-ranging contact, such as the 
Lakes Plains/Mamberamo River basin, various Highlands areas, and the 
Sepik River basin. 

The Mamberamo River basin to the west is an area of extensive internal 
trade. The Sepik to the south and east offers extensive trade networks, with 
specialist trading societies and long distance movement of goods and 
ceremonies. The Highlands have been a major centre for the dissemination of 
technology across the interior of New Guinea, and show the most 
homogeneity of any region in New Guinea in terms of structural typology 
(linguistic) and material culture zones (ethnographic). This implies long-term 
and repeated contact between groups. 

• has no large valleys or riverine systems which would allow easy access to 
different areas. 

It is not unreasonable to suppose that the development of a cultural area, 
defined by trade and ceremonial links, is dependent on internal access being 
not too inherently problematic. This is not the case in NCNG; unlike the 
Highlands, or even the Torricelli Mountains, there are no large valley 
systems that allow for easy and obvious transport, and unlike the Sepik and 
middle Mamberamo there is no single waterway that provides easy 
movement of goods or ideas over long distances. The river systems that are 
found in NCNG are not navigable over long distances, and present obstacles, 
rather than aids, to commerce. 

• has no Austronesian settlements extending inland. 

Although there are not many large Austronesian settlements along the north 
coast, we do find an influential Austronesian presence around the Sarmi 
coast, Humboldt Bay, Aitape and Wewak, though these settlements pale 
when compared to the Austronesian occupation extending from Madang 
along the Rai coast to Lae. In NCNG, however, the influence of 
Austronesians on the mainland is largely lacking. 

There is one criterion that is internally motivated, and which serves to provide some 
additional justification for the delimitations that we use. In addition to the empiricial 
points mentioned above, it appears, from oral histories, that NCNG: 

• is the area affected (directly or indirectly) by the hypothesised Bewani 
expansion. 

Evidence suggests that a movement of peoples or cultures took place at some 
point about a century before contact, centred on the western Bewani 
Mountains. The influence of this movement can be seen in the modern 
distribution of peoples in the whole NCNG area. Beyond this area the 
influence is muted or absent. 

These factors allow us to work with a limited area, an area that does not share a large 
number of common cultural traits but which can be neatly negatively defined. In this paper 
we shall focus on the north-eastern edge of the NCNG area, near the Sissano Lagoon, 
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since it approaches the maximum diversity reached in this highly diverse area, and is also 
the area for which intensive research in the last few years has yielded the greatest amount 
of reliable linguistic data. Interestingly, it is also one of the few areas in which there is a 
sizeable Austronesian population living in close proximity to the non-Austronesians, yet 
they do not appear to have played a major role in the linguistic contact that we can observe 
there (other than some technologically-oriented lexical diffusion—see Laycock 1973). 

3  Defining parameters 

We have seen that a variety of independent criteria can be used to define the NCNG 
area. Within this area, we can examine levels of interaction using a range of social and 
cultural parameters; we propose that the following points are salient to an understanding of 
patterns of interaction (or, as we shall argue, non-interaction) in NCNG: 

Economic: sago cultures in geographically non-differentiated areas do not 
produce trade cultures. Domicultural patterns of gardening, as 
opposed to agricultural ones, do not produce the level of yields 
that make surpluses available for trade. 

Conflict: due to the inaccessible nature of the terrain, inter-group warfare 
has not featured prominently in NCNG. The edges have seen 
extensive fighting, but in the NCNG zone, warfare is limited to 
uncoordinated raiding. 

Cultural: the lack of valued trade products and the isolated dwelling 
patterns have led to little, and in some cases no cultural 
interaction with other groups. This has dampened the spread of 
ceremonial knowledge or cultural artefacts. 

We are not suggesting that any one of these parameters is unique to the NCNG area; 
sago, of course, is the staple crop for most of lowland New Guinea. The fact that people in 
the majority of the lowlands areas of New Guinea spend most of their agricultural time 
producing sago does not dictate an undifferentiated geographic environment. There are in 
fact many secondary crops cultivated in different areas, the identities of which can be seen 
to differ according to geographical features of the area in question. These secondary crops 
can also produce either a food surplus useful in trade, or plants that are used to make 
goods that are in turn used for trade. In the NCNG area there is little ecological 
differentiation between the areas occupied by peoples of different ethnolinguistic groups, 
and consequently not a large variety of different surplus foods and crafts. 

The lack of geographic thoroughfares in NCNG is probably the factor behind the lack 
of cultural or martial interaction in the area. As mentioned in section 2, surrounding areas, 
and even the NCNG coast to some extent, show greater movement of peoples, and greater 
amounts of warfare and cultural transmission than the interior. The NCNG coast has seen 
protracted fighting and material culture copying since people moved to the area, but that 
has only recently happened following the movement of the Skou group peoples to the 
coast and their contact with the Barupu. Prior to these relatively recent movements the 
coastal areas are reported to have been uninhabited; our informants tell us that they were 
considered too dangerous for settlement until the colonial pacification of the region, thus 
preventing access to distant trade and outside contacts. It is the norm, however, that 
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linguistic entities in this area can be said to correspond closely to local geographic areas, 
such as can be defined by a single small valley, or a single coastal strip, with no more than 
one language and one or two communities sharing a single zone (supporting arguments for 
this stance can be found in Welsch & Terrell 1994). Examining an interior area would 
reveal similar patterns to those reported here for the coastal areas, but with a less 
dramatically diverse cast of languages playing the roles of donors and recipients of 
linguistic features. 

4  The Bewani expansion 

Much of the current population distribution in the NCNG area can be traced to an 
expansion that took place in the Bewani Mountains near the PNG–West Papua border. 
Judging from the generational time depths quoted in various oral histories taken in 
different parts of the region, from the west around Molof to the north-east in the One area, 
and in the upper Pual River basin, this expansion took place approximately 200–250 years 
ago. The hypothesised chain of events is as follows (see Maps 2–5): 

• For an unknown reason the population of the western Bewani area started to 
move away from their original location south of the Bewani Mountains. 

• Population movements initially took place to the west and to the east, the 
final direction was to the north, crossing the mountains; we do not yet have 
evidence for a southward expansion, though this too appears likely to have 
taken place. 

• Moving westwards from the western Bewani area, the Border stock people 
pressed into areas that were mainly uninhabited (marginal, broken country 
with poor drainage and no large-scale swamps), the area south-east of 
modern Kaure. 

• To the east the effect of the Bewani expansion was to split up the Kwomtari 
family, leaving only the modern Pyu along the Sepik River area, with the rest 
moving north. This movement forced the ancestors of speakers of its Fas 
language into the swampy area around Utai. This expansion has continued 
into modern times, stopped in the east by the mountains around Mount Tiw. 
In the north this has led to Fas speakers arriving and starting to dominate in 
some parts of the Serra Hills at Sakamui, Mumuru and Mori. 

• Following the crossing of the Bewani Mountains, ancestors of speakers of 
the modern Pagei, Bewani, Bo and Ningera languages started moving down 
the Pual River. This displaced the ancestors of the modern Skou and Serra 
Hills languages (see Donohue 2002; Donohue & San Roque 2004), the first 
of whom move to the coast via the Tami River, and then start expanding 
eastwards, the latter of whom move to an area near the headwaters of the 
Piore River. Further, they meet the Krisa people who had been utilising the 
lower stretches of the river. They later came into conflict with the 
Barupu/Warapu people who had been ousted from the Wutung area by the 
Skou expansion, and were at this point living near the mouth of the Pual 
River. 
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• Westward movement by the migrators, beyond Kaure and the tributaries of 
the Mamberamo, was halted when fighting in the Kaure area intensified and 
prevented further acquisition of land. 

• Eastward of the south Bewanis the swamps prevented expansion of the 
Bewani population, though several smaller groups (Busa, Nagatman [ = 
Yale]) were forced into this land away from the more fertile hills along the 
border. The Fas speakers expanded northwards to encounter the Serra Hills 
people, who moved east down the Piore River, and (with kiap intervention) 
north to their present-day locations on the coast. 

• A possible result of the eastward expansion of the Fas ancestors was 
increased fighting with One-speaking residents of the Kabore area; this 
would tie in with reported refugee movements to the Sissano coast in 
approximately 1850. 

• Around 1900 the Barupu ancestors arrived in the Sissano swamp, having fled 
the expansion of the Ningera people to the mouth of the Pual River. They 
integrate strongly into the Ramo / Sumo groups indigenous to the region. 

The cause of this movement is not known, and cannot be guessed at—natural disaster, 
social change, extravagant leadership, are just some of the possibilities. The hypothesis 
presented here does provide a plausible model for the population movements, attested 
through oral historical accounts, that have happened in the last couple of centuries in this 
region, and goes some way towards explaining the lack of enthusiasm for establishing 
diverse trading cultures in the regions which have seen demographic or cultural upheavals. 

What have been the effects of the Bewani expansion on the modern sociolinguistic 
situation in NCNG? As seen in the accompanying maps and described above, there have 
been wide-reaching changes in the living domains of almost all the ethnolinguistic groups 
in the area. This has been either through direct contact with expanding Bewani peoples or 
secondarily through contact with peoples themselves displaced by the expansion. 
 

 
Map 2: Bewani expansion I 
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Map 3: Bewani expansion II 

 
 
 

 
Map 4: Bewani expansion III 
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Map 5: Present distribution 

5  Coming to the coast 

Arrival on the coast, the area of most easy and far-reaching contact and trade influence, 
including in this area of New Guinea, is a relatively recent event for many of the non-
Austronesian peoples who now occupy the beaches and their hinterlands in the NCNG 
area. Other areas in New Guinea display long-term contact along the coast, with non-
Austronesian speaking populations utilising the resources there themselves or else trading 
with Austronesians who have occupied these areas; but these patterns are mostly unknown 
or at best highly localised in NCNG. Some groups, such as the I'saka-speaking inhabitants 
of Krisa (Donohue & San Roque 2004) have only come to the coast in the last 30 years, 
and then not with any permanent settlements, but with construction only being thought of 
as an alternative to the house in the ‘real’ village. Proceeding west to east, we can 
approximate the following times for occupation on the coast, from people who universally 
claim to have originated from inland areas. 
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Location Language group / area Time of contact with the coast 
Mamberamo River pre-Warembori (mythological) 

Apauwer River Kwerba last three generations 

Tor River Tor last 100 years 

 Sentani still none 

NCNG area Skou family last 100 years 

 Serra Hills group last 50 years 

 One last 150 years, limited 

North Torricelli Mountains Wewak / Boiken 1,000 years 

Sepik River Murik 1,000 years 

Sepik River Watam 200 years (following a land purchase) 

 
There are doubtless inconsistencies in the oral histories from many areas, and there are 

indisputably complications: rarely does a single ethnolinguistic group move to an 
economically desirable location without some mixing with previously established locals. 
Nevertheless, the trend is clear, that between the mouth of the Mamberamo and Sepik 
rivers the remembered occupancy of coastal areas is quite short. 

6  Meeting the outsiders 

We believe that Austronesian–Papuan contact in NCNG has been much less in NCNG 
than has been claimed for other parts of New Guinea, and has been assumed for New 
Guinea as a whole; compared to the existing literature, we could almost claim that contact 
in NCNG, beyond the Humboldt Bay region, was non-existent. There have been 
geographic as well as cultural reasons why interaction with Austronesians has not been 
profitable. The areas with Austronesian settlements, all hugging the Pacific Ocean, are the 
following, listed from west to east along with summaries of the kind of contact that has 
occurred in each of them, as judged from interviews with local elders in the villages, and 
examination of existing colonial reports. 

 

Area Contact with the interior 
Sarmi coast None. Austronesians used the mainland as garden space, 

living on the islands; the Orya used the coastal belt as 
hunting grounds, reserving agriculture for more inland 
areas. 

Ormu None. Mount Cyclops acted as a sufficient barrier to 
contact with the Sentani; sufficient sago and fishing 
opportunities on both the inland (lake) side of the 
mountain as well as on the coast was a disincentive to 
trade. 
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Limited. Contact was mainly limited to warfare with the 
Sentani over sago swamps in Entrop and Abepura, and 
fighting with Nafri over similar issues. Some contact 
from Skou speakers who took slaves from Tobati. No 
occupation of land at all. 

Yotefa Bay 

Limited. Some contact between Austronesian-speaking 
Sissano and Arop villages and the Barupu, but no 
reported contact between these Austronesians and the 
Ramo people who predated the Barupu arrival. Recent, 
but extensive contact between different non-
Austronesian groups, as ancestors of the (non-
Austronesian) Barupu people fled to the area at the end 
of the 19th century, marrying into and dispossessing 
clans of (non-Austronesian) Ramo- and Sumo-speaking 
peoples. 

Sissano Lagoon 

Limited. Austronesians occupied off-shore islands and 
only used the mainland for agriculture and occasional 
hunting. 

Aitape 

Limited. Some recent moves from the islands to the 
mainland, and recent expansion of Ndu speakers to the 
coast. 

Wewak 

Despite the lack of strong contact environments between Austronesian and non-
Austronesian in NCNG, outside locally bound and limited coastal environments, there is 
evidence for strong linguistic interaction between different Papuan groups, as will be 
discussed in the following sections. 

7  No influence? 

We have shown, based on attested geographic facts and oral histories from people in 
the region, that the period of even possible interaction between Austronesian and non-
Austronesian speakers has been very short, because of the nature of settlement along the 
coast in NCNG. Due mainly to geographic factors there has been little long-term or lasting 
interaction in the interior as well. 

We are not claiming that there has been no contact between groups in the area; indeed, 
historical records detail the upheaval that characterised the period immediately following 
contact by patrol officers. From the 1950s onwards there was a great mixing of 
populations, a social roiling that has to a large extent settled down now. What we are 
emphasising is that there is not a tradition of long-term contact between groups, and not a 
tradition of extensive interaction: any interaction is recent, and spurred by the confusion of 
contact with an alien culture. 

Despite this, there is linguistic evidence of what might, in the absence of an appropriate 
social or historical model, be regarded as long-term significant contact, of the sort that 
Thomason and Kaufman (1988) would rate as involving ‘strong cultural pressure’. This 
assumption that there has been long-term contact, however, flies in the face of the known 
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records. There are no long-term historical records, but we do have access to oral histories 
and recent colonial reports, from which we can extrapolate a past history. 

 
Table 1: Thomason and Kaufman’s degrees of language contact 

 1 2 3 4 5 
Type of 
contact: 

Casual  Slightly 
more intense 

More 
intense  

Strong cultural 
pressure 

Very strong 
cultural pressure

 
lexical 
traces 

 
non-basic 
content 
words 

 
more 

content 
words, 

functors 

adpositions, 
derivational 
morphology, 

pronouns, 
numerals 

 
 

unrestricted 

 
 

unrestricted 

 
structural 
traces 

 
none 

 
(phonemes), 

new 
functions 

full 
phonemes, 
word order 

changes 

phonemic 
contrasts, 

inflections, 
new cases 

 
unrestricted 

 
It appears that, in this region of New Guinea at least and most probably also in others, 

the period of contact that can lead to borrowing and change can be extremely slight, as 
evidenced by the same patterns appearing in genetically unrelated, but geographically 
contiguous language groups. To illustrate this point, we present a case study of the Sissano 
Lagoon area. 

Sissano Lagoon area 

The Barupu people have lived in the Sissano Lagoon area for only a little over one 
hundred years, and yet they have already taken on many aspects of the material culture of 
the Austronesian peoples of the north coast (possibly through earlier contact in the Port 
Numbay area, or even further west). They also show strong evidence of linguistic 
influence: Laycock (1973) describes extensive patterns of lexical borrowing from Sissano 
to Warapu (= Barupu), in all domains of the lexicon. More interestingly, we can identify 
the following phonological changes that appear to be shared by members of at least four 
language families in the area: Austronesian, Kwomtari, Torricelli, and Skou–Serra Hills–
Piore. Not all of these changes are shown by all of the languages in this convergence zone; 
Austronesian languages, for instance, are not typically tonal, and so tone loss does not 
apply to them. 

 
*s > Ø 

*t/d > r 

*l > r 
Tonesyllable > Toneword > Ø 

Figure 1: Sissano area changes 
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Some of the language families that come together in this region are tonal, typically 
possessing a word tone system (Donohue 1997, 2003); segmentally, they have a lateral 
contrasting with an alveolar stop, and an /s/ phoneme is universal. Despite these 
historically shared phonological characteristics, all the languages around Sissano Lagoon 
show the processes of change (listed in Figure 1) at work in their phoneme inventories.3 
We shall now document the evidence for these phonological changes in detail, starting 
with data from a language family which has its northernmost members in this region, and 
which extends south into the Torricelli and Bewani mountains. 

One, a Torricelli language with recent migration northwards to the Sissano region, 
evidences some of the strongest phonological adaptations. This can be seen in the 
comparison (north to south) of three One varieties, Romei, Inebu and Siama. Judging from 
these lexical forms, it is clear that Romei shows Sissano-area phonological features and is 
also the closest One village to the Sissano Lagoon area. Examples of the lexical items 
illustrating these changes are given below in phonemic transcription (the reconstructions 
reflect not only the data shown here, but also the body of additional data presented and 
considered in Crowther 2001): 

 
 1. head 2. nose 3. wood resin 4. worm 
Romei era awrεna akl ikr 
Inebu sela sawnεna sal sikl 
Siama sena sawnεna sakn sImbu 
Illustrates: *s > Ø *s > Ø *s > Ø *s > Ø 
proto One *sela *s{a/}wlana *sakl{/o/u} *sikl{/u} 
 
 5. sago washing 

trough 
6. mouth 7. rain 8. above 

Romei ririwa rεfa ripli riri 
Inebu titwa tεfa tipla tirε 
Siama titwa sukuna tipna titi 
Illustrates: *t > r *t > r *t > r *t > r 
proto One *titwa *tεfa *tipla *nditi 
 
 9. head  10. lip 11. bow 12. hot 
Romei era rεfa papri nŋgrw wri 
Inebu sela tεfa plape nl wli 
Siama sena tεfa tapi nuŋgnw  wiynε 
Illustrates: *l > r *l > r *l > r *l > r 

*nŋglw proto One *sela *tεfa papli / plapi *wVli 

(Other sound changes illustrated in these etyma are: *l > n / Siama 
(examples 1, 2, 7, 9, 11, 12), *k > Ø / Inebu (examples 2, 3, 11), degrees of 

  
3 The loss of *s with no intermediate step (h, for instance) might seem unlikely, but is attested: a similar 

change, with no intermediate h, is currently underway in Indonesian functor words: sudah > uda(h) 
‘already’, not *huda(h); satu > atu ‘one’, not *hatu; saja > aja ‘just, only’, not *haja. 
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vowel harmony in all the languages, and some *l-metathesis (example 10). 
Non-cognate forms appear in italics. V represents an undetermined vowel 
quality.) 

These data provide us with strong evidence for the areal nature of the Sissano sound 
changes as we move across the One varieties north to the Romei area. The complete 
change of *t > r means that there is no longer any evidence for a /t/ phoneme in Romei, but 
this is compensated for by the emergence of a phonemic /r/. The more southern varieties 
have [r] only as an allophone of /t/ (Inebu), or no [r] at all (Siama). Romei’s new /r/ 
phoneme has also absorbed *l, resulting from an *l > r sound change. *s has been lost 
entirely, with no evidence of any intermediate stage of lenition. 

This phonemic restructuring would indicate intensive, long-term influence according to 
the Thomason and Kaufman model of language contact and change. But supporting 
evidence for this putative period of contact is lacking. There is no significant trade in the 
area. Laycock (1982) comments that ‘there is little direct contact between speakers of 
these languages (One, Olo) and the Warapu and Sissano languages’. Investigation of 
marriage patterns reveals a strong preference for endogamous alliances, with only Romei 
exchanging wives with the Sissano area, and even then only a small number, compared to 
the number of marriages that take place with other One-speaking areas (Crowther 2001). 
The investigation of marriage patterns involved travelling to One-speaking villages and 
asking residents which villages women were sent to and received from for marriage. In 
most cases, actual numbers were supplied: villages are small, usually around 50–100 
inhabitants, so accurate figures could be given quite easily. The figures were treated as 
impressionistic, since numeracy skills in the area are not highly developed. However, the 
relative distribution of marital population movements indicated by the figures, and the 
origins and destinations of these movements, can be assumed to be reliable. Supporting 
this contention that the Sissano area has only recently been added to the One range, One 
oral histories relate that the expansion into the northern flood plains, away from the 
mountains, is only recent. 

These One data show, illustrating with a language that has expanded into the Sissano 
region, that there are strong areal pressures that act to normalise a language’s phonological 
system away from its genetic heritage and towards a local norm. Illustrations of the 
convergence of sound systems in the other language families around Sissano Lagoon can 
be seen in the following sketches of phonological systems. 

We can see in the lists of consonantal phonemes that there is a strong tendency for the 
*t/d > r sound change to apply in areas contiguous to Sissano Lagoon. The application of 
*t > r in the Romei variety of One has been illustrated in detail above; below, we can see 
that the languages of the Serra Hills group (here illustrated with Sumararu, Womo, Puare 
and Rawo) all lack either a /t/ or a /d/. Barupu and Sera (the western dialect of Sissano) 
both have a voiced and a voiceless contrast in stops, but both lack the expected voiced 
alveolar stop /d/, and have instead an /r/ phoneme. In the Skou languages (here illustrated 
with Leitre, Dusur, Dumo, Wutung and Skou) there is a voiced/voiceless contrast, and no 
evidence of a *d > r change having applied. 

Less prolifically, we can see the spread of *l > r in the Sissano area as well. Barupu, 
Romei and Nori all share this change, though it has not spread to Sera. Evidence of an  
*s > Ø change can only be seen in Barupu and Romei. 
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Table 3: Comparative vowel inventories 

  Vowels            Sissano 
Lagoon area? 

One Siama i  e ε  a   o  u      
 Inebu i  e ε  a   o  u      
 Romei i  e ε  a   o  u      
                  
Piore Barupu i I  ε  a     u      
 Sumo i I  ε  a     u      
                  
 Nouri i   ε  a     u      
Serra Womo i   ε  a   o  u      
  Hills Puare i   ε  a     u      
                  
 Rawo i   ε Q a     u      
 Sumararu i   ε Q a     u   y   
                  
I'saka I'saka i   ε  a     u []     
                  
AN Sera i   ε  a     u      
                  
Skou Leitre i  e ε  a   o  u      
 Dusur i  e ε  a   o  u    P  
 Dumo i  e ε  a   o  u  O    
 Wutung i  e ε  a   o  u    P  
 Nyao i  e ε  a   o  u    P  
 Skou i   ε  a     u  O    
                  
AN Tobati i   ε  a     u      
Sentani Sentani i   ε  a     u      
                  
Border Ningera i   ε  a     u      

Examining the vowel phonologies of the languages, we can see the diversity found 
between genetic units. The One languages all show the same inventories, which are not 
replicated in the other nearby families. The Serra Hills languages are all similar when 
compared to the Skou and One groups, but show considerable internal variation. 

Tonal systems are consistently absent in the Torricelli languages (relevant here are the 
One varieties), and the western languages (Sentani, Tobati, Ningera). The tonal systems in 
the phonologies of the Skou family languages are completely dominant, and remarkably 
comparable (Donohue 2003). Tonality in the Serra Hills languages varies inversely with 
their distance from the Skou languages, suggesting that tone is an areal phenomenon 
supported by the simple syllable-based tone systems of the Skou languages. The tonal 
system of Barupu is complex (Crowther 2000), but shows simplification in terms of the 
accentual features, influence perhaps from the Sissano Lagoon area. 
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Table 4: Comparative suprasegmental inventories 

   
Pitches 

   
Nasalisation 

Sissano 
Lagoon area? 

One Siama              
 Inebu              
 Romei              
               
Piore Barupu [ H L F R /\ \/ ]      
 Sumo  H L F          
               
 Nouri  H L F    I      
Serra Womo  H L     I      
Hills Puare  H L F R   I      
               
 Rawo  H L F R   I  N    
 Sumararu  H L F R   I      
               
I'saka I'saka  H L F R     N    

               
AN Sera              
               
Skou Leitre  H L F Rf     N    
 Dusur  H L F      N    
 Dumo  H L F      N    
 Wutung  H L F Rf     N    
 Nyao  H L F Rf     N    
 Skou  H L F      N    
               
AN Tobati          N    
Sentani Sentani              
               
Border Ningera          N    

 
We can compare the data in the previous three tables, and see that in each case there are 

clear trends: the systemic distribution of contrasts is not random from language to 
language, but appears to follow (rough) familial norms: the Torricelli or Austronesian 
languages, for instance, lack tonal distinctions, and in the greater Skou family phonemic [+ 
high] nasals are a feature of the smaller Skou family, while they are lacking in the other, 
more distantly related, branches. At the same time there are also various trends in the 
systems in these tables that cannot be ascribed to a particular genetic grouping, but are 
areally clustered: the lack of a lateral sonorant crosses genetic boundaries in the Sissano 
Lagoon area, as does the unusual absence of /s/, and the absence of contrastive 
nasalisation, even in languages that belong to families in which contrastive nasalisation is 
a regular feature of the grammar. 

In sum, this level of structural convergence should indicate a long-standing linguistic 
area, with extensive contact. Yet we know that the languages in question have only had 
100 years’ contact with each other. It seems that structural and lexical diffusion moves a 
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lot faster in the kinds of societies that are found in this part of New Guinea (which are not 
exceptional, from a social anthropological point of view) than might otherwise be thought. 

Vanimo coast area 

The languages spoken along the coast from Port Numbay to Sissano represent at least 
four families (Sentani, Austronesian, Skou-Serra Hills, Border). We can, however, see 
patterns of similitude. From west to east, we can identify the patterns seen in Table 5 (see 
also the commentary on the phonologies presented in Tables 2 and 3). Here there is a clear 
pattern of preference for a lateral sonorant in the Skou family languages along the coast 
until they come into the Sissano Lagoon area, and a loss of suprasegmental complexity. 

 

Table 5: Areal norms for salient phonological features between 
Humboldt Bay and Sissano Lagoon, in the centre of NCNG 

 Vowels Non-nasal liquids Suprasegmentals 
Humboldt Bay 5 vowels r   not tonal 
Skou 7 vowels r l  Nasalisation, 3 (<7) 

contrastive tones 
Wutung-Vanimo 
(+ Leitre) 

8 vowels  l  Nasalisation 
4 tones 

Pual River mouth and 
inland 

6–7 vowels  l B 4–5 tones 

Rawo – Puare 6–7 vowels r L  4–5 tones 
Sumo/Barupu 7 vowels r   6 tones 
Sissano Simple vowels r   not tonal 

 
This degree of influence would be taken by many linguists interested in contact-induced 

change to imply extensive, and very rapid, identification of one group with the culture of 
another. This is partly true in the case of the Barupu, and areal influences have also been 
documented in the phonological history of Skou (Donohue 2003). With the extremely 
recently arrived Serra Hills people, however, there are as yet no reasons to suppose any 
contact with the peoples to their west or east in the recent past. 

8  Revising the model? 

As presented throughout the paper, there are a number of areas in NCNG, in particular 
the Sissano Lagoon area, where areal sound changes have occurred or are occurring, 
which would indicate long-term, intense contact according to some models. But evidence 
from colonial records as well as oral histories testifies to only very recent contact, in some 
cases 50 years or less. The Thomason and Kaufman model, then, fails to reconcile the 
evidence with the synchronic linguistic data. The NCNG case shows that linguistic 
changes can be manifested very rapidly. Perhaps there is a need to revise the model. These 
findings also raise questions about the implications for areas in which more intense contact 
has occurred. It seems that caution needs to be exercised when using language data to infer 
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linguistic prehistory using models that were constructed based on other linguistic areas, 
with different social and geographic complications. 
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7 West Papuan languages:  
roots and development 

  

 GER REESINK1

1  Introduction 

The main question to be addressed in this chapter is: What are the relationships of the 
Non-Austronesian languages of the Bird’s Head peninsula in Papua (formerly Irian Jaya), 
both internally and externally vis-à-vis other languages surrounding them and the rest of 
New Guinea? Recent attempts to define the boundaries of the large Trans New Guinea 
(TNG) family have, like earlier classifications, stated that the so-called West Papuan 
phylum cannot be included in the TNGP, but that the Papuan languages of Timor, Alor and 
Pantar (which are claimed to be related to the languages of the South Bird’s Head) do 
belong. It has been known for quite some time that the internal and external relations of the 
Non-Austronesian languages of Maluku and West Papua are not very clear, due to a large 
extent to the contact with Austronesian speakers who arrived on the scene about 3000 to 
4000 years ago.  

 

  
1  The research for this paper has been carried out as part of the Spinoza research program Lexicon and 

Syntax, under the direction of Pieter Muysken (Nijmegen University) at Leiden University, The 
Netherlands, and as part of ‘Pioneers of Island Melanesia’, within the framework of the ESF program 
‘Origin of Man, Language and Languages’.  

Original fieldwork on Hatam, Mansim and Sougb was conducted between 1994 and 1999 under the 
auspices of ‘The Irian Jaya Studies: a programme for Interdisciplinary Research’ under the direction of 
Wim Stokhof at Leiden University, financed by the Netherlands Foundation for the Advancement of 
Tropical Research (WOTRO), a governmental institution within the Netherlands Organization for 
Scientific Research (NWO), under sponsorship of the Indonesian Institute of Research (LIPI) and Dr 
Hasan Alwi, Director of the National Centre for Language Development in Jakarta. 
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Map 1: Distribution of West Papuan languages and some Austronesian languages 

 
In this chapter I will use the term West Papuan (WP) not only for languages that 

traditionally have been classified as belonging to the West Papuan phylum, but also as a 
geographic label to refer to all the Non-Austronesian languages of the region that stretch 
from the Cenderawasih Bay westward to the islands of Timor, Alor and Pantar (see Map). 
It seems that the languages of this WP region include several genealogical stocks that are 
not clearly related to each other. Yet, I am going to suggest that there may be evidence that 
these languages are part of larger Papuan groups, a North-Coastal and an Interior 
population, with some traces of pre-Austronesian contact between them. Secondly, I will 
attempt to define some morpho-syntactic features that are either typically Austronesian or 
Papuan and how they are distributed over the languages in this area.  

The internal relationships of some smaller groups within the WP region are reasonably 
well-established. From the evidence available thus far we can assume the following low-
level genealogical groups, listed from west to east:  

• Timor-Alor-Pantar: Evidence for the internal genealogical cohesion of the 
Timor-Alor-Pantar group has been presented by Stokhof (1975); 

• North Halmahera: the North Halmahera languages clearly form one family 
(Voorhoeve 1987c, 1994);  

• The internal unity of the South Bird’s Head is possible, but as yet not firmly 
established. 

• West Bird’s Head, as represented by Moi and Tehit: That languages such as 
Moraid and Seget belong to this family I take for granted on the basis of work 
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by Voorhoeve (1975b and d), Flassy and Stokhof (1979) and Stokhof and Flassy 
(1985).  

• Hatam-Mansim: We can state with confidence that Hatam and (nearly extinct) 
Mansim (also known as Borai) are closely related, based on a sizeable number 
of cognates, with regular sound correspondences, see Reesink (2002a).  

• East Bird’s Head: Meyah (previously known as Mansibaber), with its dialect 
Moskona (= Meninggo), and Sougb (= Mantion/Manikion) form a closely 
related family, labelled East Bird’s Head, see Reesink (2002a).  

• Yawa: In Appendix 1 I present some evidence for a possible link between Yawa 
and the languages of the eastern Bird’s Head, implying a possible genealogical 
relationship between Hatam (and Mansim) and the East Bird’s Head family. 

Except for the possible link between Maybrat and the West Bird’s Head family 
(pronouns, gender distinction, some verbal prepositions), nothing resembling this level of 
confidence can be said with regard to Abun and Mpur, or about the interrelatedness of the 
established smaller groups, West Bird’s Head, East Bird’s Head, Hatam-Mansim, with 
these three languages on the Bird’s Head, or with languages of the other regions: South 
Bird’s Head, Timor-Alor-Pantar, North Halmahera, and Cenderawasih Bay. 

The evidence for large genealogical groupings within this area is rather flimsy. Cowan 
(1953, 1957a, 1957b, 1960) tried to link the Papuan languages of North Halmahera with 
those of the Bird’s Head, the Bomberai Peninsula (Kapaur = Iha and Patimuni = Baham) 
and Cenderawasih Bay (Matembu = Yawa), which he called the ‘West Papuan Phylum’. 
Capell (1975) also recognised a ‘West Papuan Phylum’ comprising all these languages as 
well as the languages of Timor-Alor-Pantar. On the basis of various lexical and structural 
features Capell posited a division between two major groups of West Papuan, one 
including languages of North Halmahera and the Bird’s Head and the other consisting of 
Alor-Timor. Voorhoeve (1975b, 1987b, 1987c) confirmed the relationship between North 
Halmahera and West Bird’s Head on the basis of pronominal forms and a few tentative 
lexical cognates, while Stokhof (1975) tried to link Timor-Alor-Pantar to subgroups (South 
Bird’s Head and Bomberai Peninsula) of Cowan’s ‘West Papuan Phylum’ on the basis of 
some pronominal correspondences and even less clear lexical correspondences between 
Timor-Alor-Pantar and South Bird’s Head languages. Both Voorhoeve and Stokhof also 
referred to some typological criteria. In the case of Yawa, Voorhoeve (1975c) observes 
that some ‘phylum-level’ lexical relationships exist with the putative West Papuan Phylum 
and Trans New Guinea, but he cautiously assigns Yawa to a separate Geelvink Bay 
phylum. 

Whether all the WP languages can ultimately be traced to one group remains an open 
question. That genealogically related languages at times show low cognate percentages and 
that their sound correspondences may be difficult to establish is a situation not unique to 
the WP languages. Grace (1981:152) points out that it applies to some of the Austronesian 
languages of Melanesia. The common genealogical origin of the latter languages is, of 
course, clearly indicated by their sharing many items of basic vocabulary and some 
morphological paradigms. The absence of such evidence in the case of WP languages 
leaves me clutching at straws when I try to posit remote relationships. Some major 
problems that make genealogical classification nearly impossible are the wildly divergent 
lexicons of the various languages, the presence of Austronesian loanwords in all of them to 
different degrees, and the presence of widespread Austronesian morpho-syntactic features 
as well as typical Papuan traits in some groups of languages.  
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Pressures towards divergence in Melanesia have been identified by Laycock (1982:32) 
as: the inbuilt mechanism of linguistic change in small communities, disruptions by 
migrations, war, contact with other languages, and the propensity to perpetuate the 
diversity as an emblem of their group identity. An additional factor may be the widespread 
practice of word taboo, as I have suggested before (Reesink 1998; see also Dutton 
1995:205; and references in Van Baarda 1908 and Van Hasselt 1905). But remote 
relationships can be mistakenly posited on the basis of just a few diffused elements 
(Campbell 1998:314), especially if unrelated languages are involved that have converged 
in syntactic organisation due to long-term contact.  

We are not dealing here only with divergent Papuan languages. Throughout the area of 
the Moluccas and the western parts of Irian Jaya the presence of Austronesian languages 
has left its imprint during the last few millennia.  

So, how are we to unravel possible genealogical and diffusional features in an area (see 
Bradshaw 1998) which is so heterogeneous in vocabulary, while at the same time 
exhibiting rather similar morpho-syntactic configurations? In the remainder of this chapter 
I will discuss the distribution of some typical Papuan and Austronesian features, 
summarised in a table in Appendix 2. First I will discuss the pronominal forms found in 
WP languages, section 2.2 Typical Papuan features associated with pronouns are gender 
distinction for 3SG reference (section 3) and vowel fronting for plurality (section 4), while 
the Inclusive/Exclusive opposition for 1PL is a typical Austronesian feature, to be 
discussed in section 5. Other features that I consider Papuan are experiential constructions 
(section 6) and marking of Instrument on the verb (7). In section 8 I discuss the distribution 
of word orders in the clause and verbal affixation to reference subject and object, arguing 
that SOV and prefixing of object affix are of Papuan origin. The Papuan order of 
Possessor-Possessed for alienable and possessive prefixes on inalienable nouns is 
compared with the reversed orders Possessed-Possessor and possessive suffixing which 
have an Austronesian origin, in section 9. In section 10 I present the distribution of the 
clause-final position of the negative. In section 11 I present a few lexical items that may 
suggest a common geographical origin, either genealogical or contact, of different Papuan 
strata. The conclusion points to some evidence concerning the ancient roots of the WP 
languages and some results of the millennia of contact between languages of different 
families.  

2  Pronominal forms 

On the basis of three putative sets of pronouns Wurm et al. (1975) propose three major 
migrations of Papuan speakers, entering the mainland of New Guinea through the Bird’s 
Head. It is not at all clear what to make of Wurm’s pronoun sets (on this matter see also 
Voorhoeve 1987a). They include too many alternative realisations. I agree with 
Bellwood’s hesitation (1985:128) regarding the putative multiple migrations of Papuan 
speakers from the area of what is now Indonesia.  

  
2  Abbreviations used in this paper are: 1, first person; 2, second person; 3, third person; ART, article; CAUS, 

causative; CLIT, clitic; COLL, collective; DEF, definite; DU, dual; ERG, ergative; EXS, existential; F, 
feminine; INC, inclusive; INS, instrument; M, masculine; OBJ, object; P/PL, plural; POS, possessive; PUR, 
purposive; S/SG, singular; SUBJ, subject. 
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More recently Ross (1995:143) has suggested a reconstruction of the singular pronouns 
for numerous TNG languages, in which the forms for 1SG and 2SG agree with Wurm’s set 
I. And even more recently (Ross 2000, this volume), the form for 3SG has been refined, 
and plurals have been added. A rough summary of these forms is: 

 
1SG *na 1PL *ni/*nu  
2SG *ga 2PL *gi/*ja 
3SG *[y]a/*ua 3PL *i 

The gender distinction for 2SG and 3SG is effected by front/low vowel for feminine and 
high back vowel for masculine, as present in the Ok and Marind families. It seems Ross’s 
reconstruction for the singular forms is supported by the bulk of TNG languages, whereas 
part of Wurm’s set III clearly defines the WP languages of North Halmahera and the Bird’s 
Head, with some exceptions such as East Bird’s Head 2SG and Mpur 1SG (see Appendix 3 
which gives both free and bound pronominal forms). Wurm’s set III (1975:201) is given 
as: 

 
1SG *da~ta~ya 1PL *ki~ti  
2SG *na 2PL *nik 
3SG *nu 3PL – 

How strongly diagnostic for different genealogical groupings are the differences between 
Ross’s set and Wurm’s set III?  

Almost all WP languages have t~d(a)- for 1SG and n(a)- for 2SG. As a speculation we 
could pose the following question: Could it be that most of the WP speakers have made a 
shift, and taken the canonical proto-TNG first person as deictic for the addressee? Or 
conversely could it be that the groups that split off from the first settlers to occupy the rest 
of New Guinea took the basic 2SG form to refer to the speaker? Such antonymic shifts of 
referents in pronominal forms, or ‘flip-flops’ as Laycock (1982:35) calls them, are not 
unknown between Papuan languages, see Wurm (1982:90). Another possible explanation 
involves a shift in some contexts between WP oral grade d~t and TNG coronal nasal n-, as 
also seen in reflexes of the item for ‘eat’, see below. In either case, a possible link between 
the two Papuan groupings with regard to the first and second singular pronouns is 
suggested. Of course, other resemblances between TNG and WP would be necessary to 
give these speculations more weight than they deserve at present. Perhaps, the 2PL and 
3SG forms (to be discussed in the next section, in relation to gender) do give such 
additional evidence. 

The WP languages have for the most part the same form for 2PL, with vowel change in 
some cases (see tables in Appendix 3). The odd ones are East Bird’s Head, Hatam and 
Yawa. Meyah and Sougb have completely different singular and plural forms for second 
person: b and j~y, respectively. While Hatam agrees in its free pronoun na with general 
WP 2SG, its plural form is identical to the East Bird’s Head: j~i~y. And it is precisely this 
2PL form which could link them to Timor-Alor-Pantar and South Bird’s Head g~i~y. The 
2SG form b- of East Bird’s Head, however, could be a borrowing from adjacent 
Austronesian languages Biak and Wandamen. The 1SG object/possessive prefix in- in 
Yawa (and the subject prefix in Mpur) could link with Sougb 1SG possessive ind-.  

It could be that the small paradigm 1SG t-~d-; 2SG b- of the East Bird’s Head 
languages Meyah and Sougb indicates a genealogical connection with a few non-TNG 
languages along the north coast: Burmeso and Sentani, as suggested by Ross (2000, this 
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volume) when he considers a possible extended West Papuan phylum. On the other hand, 
forms resembling the more widely attested 1SG t~d(a)-; 2SG n(a)- of the WP languages 
are also found in two Papuan isolates of the Bismarcks: Kol of East New Britain and Kuot 
of New Ireland.  

Both these bits of data may be signals of an ancient connection between Papuan 
languages along the north coast, since pronouns, and especially bound forms, are almost 
always inherited. But, as Nichols (for example 2003:292) points out, such forms can also 
easily originate independently by favoured selection: small paradigms make crucial use of 
nasals, and they oppose a labial to a dental articulation. 

Clearly, by themselves these small paradigms do not prove common descent. In 
addition to other data they could be used as ‘historical markers’ to argue for a common 
geographical origin. The distribution of the various bound pronominal forms throughout 
the WP languages, as given in Appendix 3, may be the result of ancient contact between 
different Papuan populations in this area. 

3  Gender 

Pronominal forms for third person are notoriously difficult to compare, since often 
languages employ terms from the spatial deictic system for this category. In the case of 
gender distinction in the 3SG pronouns, prospects are a little better. Although there are 
many Papuan languages, such as most members of the TNG family, that lack a gender 
distinction, it seems that it is an old, diagnostic feature. While it is true that gender marking 
on 3SG pronominal forms can be borrowed (some Austronesian languages on New Britain 
appear to have taken this trait from neighbouring Papuan languages), it is a rather stable 
feature of WP languages and Papuan languages along the north coast of New Guinea all 
the way to New Britain, Bougainville and the Solomon Islands (but not between Madang 
and the easternmost TNG languages of South East Papua). And in a number of these north 
Papuan languages gender marking is part of a much more extensive noun class system.  

The forms indicating feminine and masculine are rather consistent throughout the WP 
languages, although some groups have lost the distinction. Timor-Alor-Pantar languages 
and Hatam-Mansim lack gender altogether.  

Inanwatan (De Vries 1996) has pervasive gender marking throughout the grammar, 
except on the subject and object verbal prefixes. The gender distinction in Inanwatan is 
indicated by m~w (no phonemic difference) for feminine and s for masculine.  

In most other WP languages that do mark gender it is a bilabial oral (p~w) that marks 
masculine and the nasal grade m that marks feminine, as in North Halmahera, West Bird’s 
Head, and Yawa. It seems likely that these forms are distributed over some East Bird’s 
Head languages that have lost the gender distinction: the 3SG possessive ef- in Meyah and 
me- in Sougb (Reesink 1998:621). In the Bird’s Head, Abun appears to have lost gender, 
while Maybrat and Mpur retain feminine m but have adopted y for masculine. The 3SG 
prefix of Maybrat y- and the free pronoun of Mpur ye(ta) could be related to Abun ye 
‘person’ and all of these may be linked to Timor-Alor-Pantar g~~y as cognates with the 
Proto-TNG form *[y]a, as proposed by Ross.  
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4  Number-conditioned ablaut 

As has been observed before, a correlation of vowel fronting and plurality ‘seems to be 
an old feature common to many languages of the TNGP’ (Voorhoeve 1975a:375; see also 
Haiman 1980:xxxvii; Ross 1995:148). Inspection of the pronoun paradigms given in 
Appendix 3 shows that this feature is present in many WP languages, mainly in the forms 
for second person singular and plural: Timor-Alor-Pantar and South Bird’s Head but also 
in the proto North Halmahera forms, reconstructed by Voorhoeve, and Abun, Mpur, 
Meyah, Sougb and Hatam of the Bird’s Head. It is not clearly present in the pronouns of 
Yawa and the West Bird’s Head languages. But the latter group shows the phenomenon 
vigorously in the stem vowel alternations of a sizeable number of verbs, for example aana 
‘go.SG’ versus iini ‘go.PL’ in Moi. 

5  Inclusive-Exclusive opposition 

The Inclusive-Exclusive opposition is most likely not original Papuan. It is mainly those 
Papuan languages that are adjacent to Austronesian languages that employ this feature. As 
I have shown before (Reesink 2000) and as can be observed in the tables of pronominal 
forms (Appendix 3), all WP languages have undergone this Austronesian influence, from 
Timor-Alor-Pantar, North Halmahera, around the Bird’s Head, all the way to Yawa, except 
a few languages in the central region of the Bird’s Head: Abun, Maybrat, Mpur. Hatam 
lacks the opposition in the free pronoun, but has the 3PL form i(g)- for inclusive and 3SG 
possessive ni- for exclusive 1PL. 

Except for East Bird’s Head, the inclusive form in the WP languages correlates with the 
pervasive oral bilabial of 3SG masculine, and the exclusive morpheme with the feminine 
nasal. Note that if the Timor-Alor-Pantar languages once did have a gender distinction and 
if the original gender markers were similar to those of the West Bird’s Head, their 
Inclusive/Exclusive forms obey this general rule. The correlation inclusive ~ masculine 
and exclusive ~ feminine even holds for Yawa, which has r for feminine object prefix as 
opposed to m for feminine subject pronoun: wam ‘1INC’ and ream ‘1EXC’. I have no 
comment at the moment on the Inclusive/Exclusive forms in closely related Meyah and 
Sougb. 

6  Experiential constructions 

Another typically Papuan phenomenon, shared by Yawa, East Bird’s Head and North 
Halmahera languages, is found in experiential constructions, expressing (some) 
physiological states. These constructions have the general form of something like ‘it 
hungers me’ or ‘hunger does (strikes, etc.) me’. The experiencer, which may be expressed 
by a full pronoun in clause-initial position, is cross-referenced by a regular pronominal 
object, either an affix or a free form pronoun. The ‘subject’ of the verb is invariably 3SG, 
which is often a zero ‘marking’. Compare the experiential construction with a regular 
transitive clause in Sougb: 
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Sougb: Dan ar-eb-ed 
 I thing-do-1SG 
 I am sick. 
 
 Dan d-et ar-et 
 I 1SG-eat thing-eat 
 I eat food. 
 
In Meyah, the construction is somewhat less clearly verbal. The ‘experiential 

construction’ has more in common with alienable nouns, which in this language ALL start 
with m-, which I interpret as a fossilised 3SG possessive prefix, with a cognate in Sougb 
that is still productive. A form like maren ‘sick(ness)’ may also function as a nominal 
object of a transitive verb like eita ‘give’ (Gravelle 2002:142): 

 
Meyah: Maren-id or: Maren didif 
 sick-1SG  sick I 
 I am sick. 
 
No other Bird’s Head languages exhibit this typical Papuan trait. Neither have I found it 

in South Bird’s Head or Timor-Alor-Pantar languages. But it is highly prevalent in (some) 
North Halmahera languages, albeit that there the experiencer is cross-referenced by a 
prefix rather than a verbal suffix or enclitic. After all, s-o-V is the regular order of verbal 
affixation in those languages. For Galela, Van Baarda (1908:80–85) lists a great number of 
concepts, expressed by such experiential verbs as in: 

 
Galela: I na sapi 
 3SG 1INC hungry 
 We (inclusive) are hungry. 
 

According to Shelden (1998:6) in Galela the ‘grammatical subject (semantic patient) of a 
verb like ‘to be hurt’ or ‘sick’ is cross-referenced with an object marker’. Compare: 

 
Galela: Mi-siri 
 her-be.hurt 
 She is hurt. 
 
 Wo-mi-si-siri 
 3SM.Subj-3SF.Obj-CAUS-be.hurt 
 He hurt her. 
 

These data suggest that the 3SG subject marker has disappeared, leaving just the object 
marker. And the 3SG markers also have disappeared in other North Halmahera languages, 
such as Sahu and Tidore, so that ‘experiential verbs’ can no longer be observed in those 
languages. Van Staden (2000:180), referring to a similar conjecture by Van der Veen 
regarding numerals in Ternate, hypothesises that some fossilised prefixes on numerals, like 
ri-moi ‘one’ for humans, ngai-moi ‘one’ for non-humans, ma-lofo ‘two’ are relics of such 
old North Halmahera object prefixation. In fact, Van Staden shows that subject markers in 
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Tidore have become rather unstable. In many contexts they can easily be left out, leaving 
the predicative verb uninflected. 

Experiential verbs are still observable in Yawa. Just a small closed class of verbs, which 
Jones (1986b) analyses as stative intransitives, cross-references the experiencer. But this is 
done by the object prefix, which is the only argument marked on the verb in Yawa. 
Consider: 

 
Yawa: Nkoa r-anumambe rawe 
 mother 3SF-sad very 
 Mother was very sad. 
 
 Dorpinus po Mariana r-anepata 
 Dorpinus 3SM.Erg Mariana 3SF.Obj-hit 
 Dorpinus is hitting Mariana. 
 
It is noteworthy that this typical Papuan trait is present in some Austronesian languages 

of the area, such as those of Central Maluku and Waropen of Cenderawasih Bay. 
Bandanese, as spoken on Kei, displays a class of stative verbs which are marked differently 
from transitive verbs. A full initial pronoun is optional, while the post-verbal ‘echo’ 
(Collins’ term) is obligatory in  

 
Bandanese: Ak ndirindin aku 
 1SG cold 1SG 
 I am cold. 
 
Collins and Kaartinen (1998:534) give examples of such double marking for a few other 

Central Maluku languages, with the initial free pronoun being optional. It usually concerns 
verbs of human emotion or bodily sensation, as in Asilulu, spoken on the northwest coast 
of Ambon Island: 

 
Asilulu: Au luaketa=u 
 I hungry=1SG 
 I’m hungry. 
 

The obligatory element is the verbal enclitic, occupying the regular position of patient 
marking in languages of Central Maluku, as Collins remarks in a footnote (Collins & 
Kaartinen 1998:534). Thus, these Austronesian languages behave quite similarly to what is 
found in the WP Sougb. While Taba and Biak do not exhibit such experiential verbs, 
Waropen looks suspiciously like Bandanese, Asilulu, and Sougb, as the following 
examples show. Held (1942:103) says that reflexive verbs cannot be distinguished from 
normal verbs with suffixed pronominal forms, that is subject prefix and object suffix: 

 
Waropen: Ra-koraru-ra 
 1SG-vomit-1SG 
 I vomit. 
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 R-uoro-ra 
 1SG-shout.for.joy-1SG 
 I shout for joy. 

In this context Held mentions a few impersonal verbs, that is with no subject marking, 
such as: 

kau-ra I burn myself 
separa-ra I am thirsty 
urara-ra I am hungry 
urara-uo you are hungry 

 
It seems a plausible hypothesis then, that the (West) Papuan languages of this area once 

all had experiential verbs, as so many other Papuan languages do. Some of their 
Austronesian neighbours borrowed this construction, and at the same time, or 
subsequently, a number of Papuan languages changed to a regular intransitive construction 
to express physiological states. 

7  Instrument 

Interestingly, the East Bird’s Head languages and Hatam have a verbal prefix signalling 
the role of instrument, a constituent which cannot be expressed in the same clause as other 
main and peripheral arguments. Consider Sougb, Meyah and Hatam. In the latter two 
languages the instrument markers are most likely reduced forms of the verbs glossed as 
‘use’. 

 
Sougb: Dan d-eic kepta d-a-(e)hi sogo 
 I 1SG-take machete 1SG-INS-fell tree 
 I cut the tree with a machete.  
 
Meyah: Ri-era mocongg ri-er-oduis rua 
 3PL-use arrow 3PL-INS-pierce them 
 They pierced them with arrows. (from Gravelle 2002) 
 
Hatam: Di-ba singau di-bi-digo nab 
 1SG-use knife 1SG-INS-cut.up pig 
 I use a knife to cut up the pig. 
 
There is evidence that the closest Austronesian neighbour of these eastern Bird’s Head 

languages, Biak, has developed a similar instrumental prefix from a serial verb 
construction, involving a reduction of the verb vuk ‘give’, as in: 

 
Biak: Wai sko-i-ne ko-(vu)k-usr kmam-sko 
 canoe 3TR-EXS-this 1INC-INS-follow father-3TR 

The few canoes we use to follow our parents and their relatives. (Wilco van 
den Heuvel, pers. comm.) 
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Neither a verbal instrument affix nor this syntactic constraint is present in any of the 
other languages in the area, whether elsewhere in the Bird’s Head, Timor-Alor-Pantar, 
South Bird’s Head or Austronesian. But it does seem to have some historical presence in 
North Halmahera languages, such as Galela. Consider the instrumental function in Galela: 

 
Galela: Dòné a-i diha to ni si òto 
 then POS-1SG knife 1SG 2SG INS cut 
 Then I’ll cut you with my knife. (Van Baarda 1908:96) 
 
When prefixed to an instrumental noun si- makes it into a transitive verb, as in: 
 
Galela:  A-ni bàsu a-i gòta to si bàsu 
 POS-2SG axe POS-1SG wood 1SG INS axe 
 With your axe I cut my wood. (Van Baarda 1908:96) 
 
The same prefix causativises (or transitivises) many (in)transitive verbs, such as òdo 

‘eat’, si-òto ‘feed’; supu ‘go outside’, si-supu ‘bring outside’. Both Van der Veen 
(1915:124–126) and Fortgens (1928:366) suggest that the causative-transitivising function 
is the more general one, derived from the instrument marking.  

8  SVO order 

Some of the WP languages still have the canonical Papuan order of constituents. SOV is 
found in North Halmahera, Timor-Alor-Pantar, South Bird’s Head, Inanwatan and Yawa in 
Cenderawasih Bay. This order is not very stable. In Inanwatan and Yawa the SOV order is 
not as strict as in many other Papuan languages. Direct objects, as in some Inanwatan 
examples, or locative and benefactive constituents, as in Yawa, occur post-verbally. 
Ternate-Tidore and West Makian, who have had the most contact with Austronesian 
speakers, contrast with their relatives on Halmahera in that the SVO order has replaced the 
older SOV. Sahu SOV order seems to be giving way to SVO (Voorhoeve 1994). All other 
languages of the Bird’s Head have the SVO order. 

Although object prefixes on verbs is a rather common Papuan feature, the combination 
of both subject and object prefixes is rather exceptional, as Foley (1986:138) remarked 
about the Marind family. It could have been a general feature of the WP languages, since 
its present distribution is parallel to the original SOV order in the clause. Object prefixes 
are found in present-day SOV languages, like Yawa, South Bird’s Head, Timor-Alor-
Pantar and North Halmahera. They have disappeared altogether in those WP languages that 
have adopted the SVO order, like Tidore and Ternate. If indeed a genealogical link 
between North Halmahera and West Bird’s Head is accepted, and if indeed the meagre 
evidence for a link between Yawa and East Bird’s Head (and Hatam) can eventually be 
strengthened, it would be reasonable to assume that all WP languages once had the 
configuration s-o-V for verbal affixation. 
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9  Possessive constructions 

A long-standing issue in the discussion on Austronesian-Papuan interaction is the order 
of genitive noun phrases, see for example Van der Veen (1915). In order to get a clear 
picture of genealogical and diffusional features, it would be necessary to consider a 
number of different semantic and morpho-syntactic relationships. Here I will just make 
some general comments on alienable and inalienable possession.  

In general, as Lichtenberk (1985:103) showed for Oceanic languages, if a language has 
a distinction between possessive affixation (which he calls ‘direct possession’) and 
possession by a free possessive pronoun (‘indirect possession’), the former is used for 
inalienables and the latter for alienables. I would add: in general, Austronesian languages 
have a pronominal suffix for inalienables and for alienable possession there is a distinction 
between pronominal possessor, which precedes the possessed item, while full noun 
possessors follow the possessed nominal: Possessed + Possessor. For Papuan languages the 
orders are: possessive prefixes on inalienably possessed items, and in the case of indirect 
possessive constructions the Possessor precedes the Possessed. It appears, however, that 
these general patterns are rather mixed in the Austronesian and Papuan languages of 
Maluku and Irian Jaya.  

For example, according to Collins (1983:27ff.) the distinction between alienable and 
inalienable possession is rather typical of the CMP Austronesian languages. The former 
has the possessor pronominal marker preceding the possessed item, the latter has postposed 
pronominal markers. These patterns can be illustrated by Bandanese (Collins & Kaartinen 
1998:536): 

 
 Pos’r eye-Pos.suffix Pos’r Pos.prefix-house 
1SG ak mata-(u) ak u-ruma 
2SG ka mata-m(u) ka mu-ruma 
 
The same possessive suffixes on inalienably possessed nouns and possessive pronouns, 

which are used for alienables, are found in Keiese (Geurtjens 1921:20), West Tarangan, 
spoken on Aru Islands (Nivens 1998:38–39). 

In some(?) CMP languages the distinction between alienable and inalienable possession 
has disappeared, as Grimes (1991:202–203) reports for Masarete (Buru) and Bowden 
(2001:180, 230–234) for Taba. In both of these languages the order is the Papuan one, 
Possessor + Possessed, as in: 

 
Taba: Ni-m wwe ni-m capeyo 
 POS-2SG foot POS-2SG hat 
 your foot  your hat 
  
In Biak the possessive construction is more complicated. Inalienables have some 

remnant of the suffixes, known from the CMP languages, as seen in the 2SG forms of 
body-part terms. 

 
Biak: belly father 
1SG sne-ri (ka)ma-mi 
2SG sne-m-ri kma-mi 
3SG sne-ri kma-ri 
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Alienables (but in my own fieldnotes, some ‘inalienables’ as well) are possessed by a 
post-nominal possessive pronoun, formed of regular verbal prefixes (3SG is infix i), a 
possessive element, which is basically (e) and indicators of givenness: ed is neutral, an 
marks old or given information. This complex is then followed by a definiteness marker 
indicating number of the possessed item, differentiating (in)animateness only when plural: 

 
 Rum mko--an=sui(a) 
 house 2PL-POS-given=3DU.DEF 
 your(PL) two houses mentioned before 
 

In the case of a nominal possessor two word orders are acceptable. It is not clear what 
different meanings can be attached to the variants.  

 
 snon=ya rum -y-ed-i 
 man=3SG.DEF house POS-3SG-neutral-3SG.DEF 
 The man’s house 
 
 rum snon=ya -y-ed-i 
 house man=DEF POS-3SG-neutral-DEF 
 The man’s house 
 
The suffix ri on singular body-part, as sne-ri ‘belly’ above, and kinship terms (body-

parts which always come in pairs do not have ri, but si, as mgasi ‘my, his, her eye(s)’, 
mga-m-si ‘your eye(s)’), which I gloss as article, seems to have some connection with the 
possessive marker in other Austronesian languages of the area, such as the possessive 
element in possessive pronouns used for alienables in Waropen: 

 
 inalienable  alienable 
 ‘leg’ = enggea ‘head’ = worai Pos.Pron + NOUN 
1SG r-enggea ra-worai ra-i sura-gha = my comb-ART 
2SG a(w)-enggea a-worai a-ri sura-gha = your comb-ART 
3SG i-enggea (i)worai (i)ri ,, (etc.) 
1INC (i)k-enggea (i(k))-borai (i(k))di 
1EXC angg-enggea am-borai an-di 
2PL mingg-enggea mim-borai min-di 
3PL kik-enggea ki-worai*  ki-ri 
(* I would have expected ki-borai, since stem-initial fricative or approximant becomes stop 
following plural prefix ending on velar stop before vowels.) 
 

As can be seen, Waropen distinguishes alienable and inalienable possession. But in both 
cases, the possessor is expressed before the possessed item. The person markers on the 
possessive pronoun are the same as those on inalienables. 

Waropen distinguishes factual possession and expected possession3 (Held 1942:46–46; 
119–124). The first notion employs -(r)i: ra-i ‘1SG-POS’, a-ri ‘2SG-POS’, (i)-ri ‘3SG-
  
3  The distinction between realis and irrealis in verbal possession markers seems to be an Austronesian 

feature, and not Non-Austronesian, as Wurm (1982:104) claims. See also Bugenhagen (1986:142–153) 
on established versus less-established possession in Mangap-Mbula. 
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POS’, and so on; the second is expressed by -na: ra-na ‘1SG-POS’, a-na ‘2SG-POS’, (i)-
na ‘3SG-POS’, and so on, so that a subtle difference can be expressed: 

 
 Ra-wu ra-na bin=o 
 1SG-take 1SG-POS woman=CLIT 
 I take a wife (the woman still has to become mine). 
 
 Ra-wu ra-i bin=gha 
 1SG-take 1SG-POS woman=ART 
 I took a wife (she has already become my wife). (Held 1942:121) 
  
Like Waropen, Wandamen contrasts with Biak in that it has prenominal possessors, 

although in Wandamen (or Windesi) ‘[...] sometimes we also find the normal Austronesian 
order, for example anio Marani-pasiat ‘the house of the Maranis’; rawa-tawai-pai ‘the 
snake’s skin’ (rawa = ‘skin’)’ (Cowan 1955:47). This alternative Austronesian order is not 
given in the Wandamen phrase book (Ramar et al. 1983:27): 

 
 Yohan nie anio wai 
 John his house a 
 John’s house 
 
Now, in the majority of the WP languages the regular order is possessor prefix on 

inalienables and pre-nominal possessor + possessive pronoun for alienables. In a language 
like Maybrat the inalienable pattern is maintained but the alienable possession is modelled 
after the post-nominal Austronesian construction, similar to what Lichtenberk (1985) 
describes as the ‘prepositional construction’ in Oceanic. 

 
 Tfo ro-Yan y-atia 
 machete POS-Yan 3SG.M-father 
 Yan’s father’s knife (Dol 1999:151) 
 
In Hatam both pre- and post-nominal possessors are possible on alienable nouns, that is 

both are attested in unelicited narrative material. Inalienable possession is always 
expressed by means of a prefix, as in di-cig ‘1SG-father’, a-cig ‘2SG-father’, and so on. 

 
 munggwom ji-de-nya 
 child 2PL-POS-PL 
 your children 
 
 nyen-de andigpoi-nya 
 1PL-POS old.man-PL 
 our parents 
 
Similarly, the East Bird’s Head languages Meyah and Sougb have possessive prefixes 

for inalienables, which form a different set from the verbal subject prefixes, but which do 
also occur on the possessive pronouns, used for the indirect possessive constructions for 
alienable possession. For Meyah, Gravelle (pers. comm.) reports a similar choice between 
pre- and post-nominal possessive pronouns in the case of alienables. 
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The West Bird’s Head languages Moi and Tehit agree in the option of adding an 
emphatic possessive marker post-nominally, so that both Papuan and Austronesian features 
are combined. Both alienables and inalienables may be followed by the emphatic marker  
-a: 
 

Tehit: t-ono t-a 
 1SG-father 1SG-POS 
 my very father 
 
Moi: W-aamu w-oosu w-e-keik w-a 
 3S:M-leave:S 3S:M-towards 3S:M-POSS-house 3S:M-possess 
 He went to his house (his). 

 
Thus, there are both Papuan languages, such as Hatam and Meyah, and Austronesian 

languages, such as Mor (Laycock 1978:300), that allow both orders. These facts suggest 
that Possessor + Possessed is basically a Papuan feature, and that its presence in a language 
which has an overwhelming Austronesian nature is due to diffusion, as is the case in 
Waropen, which has typical Austronesian forms in Papuan position: prefixes on 
inalienables and possessive pronouns (= pronoun + possessive linker or Classifier) 
preceding the Possessed. Conversely, Pos’d + Pos’r is basically an Austronesian feature, as 
present in Biak, and its presence in a language which is Papuan (alternative order in Hatam 
and Meyah; only order in Maybrat) suggests the reverse direction of diffusion. 

10  Position of negative 

The canonical place of the negative adverb is pre-predicate, both in SVO Austronesian 
languages, like Tetun (Van Klinken 1999:228), Leti (Van Engelenhoven 1995:213), and in 
many SOV Papuan languages, where the consequence of negation is often a total or partial 
reduction of person-number and tense categories of the verbal inflection, as in Sentani 
(Cowan 1965:22; Hartzler 1994).  

The behaviour of the negative in the WP languages and the Austronesian languages in 
this area is quite different. In almost all these languages the position of the negative adverb 
is rather strictly clause-final, or at least post-predicate in a language such as Moi, where it 
may move through the clause if its scope needs to be narrowed. Even its actual phonemic 
form is quite widespread throughout the area. It is a in Mor (Laycock 1978:300),4 
Wandamen, Biak and (u)wa in North Halmahera languages (Van der Veen 1915:98), and 
wo(mo) in one dialect of Waropen, while the Napan dialect has te (Held 1942:80). As just 
one example, consider the Biak sentence, taken from the Biak New Testament (Lukas 
15:29), and its equivalents in two Papuan languages of the Bird’s Head, in which the 
sentence-final negative adverb has the very first predicate as its scope:  

 
 ape w-ak-uk neknek mkun oso fa 
 but 2SG-with-give goat young one for 

  
4  Laycock (1978:289) mentions that // definitely contrasts with /w/, but that these sounds are often 

difficult to distinguish; while [b] only seems to occur following a bilabial nasal. Similarly, in Biak , w 
and b seem to contrast but in many contexts they fluctuate, as in the orthography of the Biak NT. 
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 ya-uk-i d-ak-marisen kuker manio ay-e-si a 
 1SG-give-3SG 3SG-with-happy with friend 1SG-POS-PL not 

But you have not given me a young goat that I (could) give it and have fun 
with my friends.  

 
Abun: Wo nan (yo) syo kambing yi wa ji gu e 
 but you NEG give goat one for I kill and 

 
 ji ben pesta si ji bi ye-syim mo nde 
 I do feast with I POS man-friend exist NEG 

But you have never given me a goat so I could kill it and have a feast with my 
friends. 

 
Hatam: Noro a-yai kambir hi mem di-bui 
 but 2SG-take goat other for 2SG-hit 

 
 bi-di-bon pesta bit di-sut-bat-nya big-yo 
 PUR-1SG-make feast with 1SG-friend-COLL-PL not-yet 

But you haven’t yet given (me) a goat so that I (could) kill (it) and have a feast 
with my friends. 

 
The WP languages Mansim and related Hatam have a regular sound correspondence 

between word-final -ar in Mansim and -ig in Hatam, attested in the negative adverbs bar 
and big, respectively. None of the other WP languages have this form. West Bird’s Head 
Moi dau might be related through metathesis and additional d-, but clearly Maybrat fe, 
Abun nde, Mpur jan, Meyah guru, Sougb ero are not. Nor is Austronesian Ambai kaka 
‘not’ related; this seems more a reduplicated reflex of PAN *ta.  

It is perhaps significant that Abun (Berry & Berry 1999:135) has a pre-predicate 
negative element as well, which is yo. It is tempting to relate these two items to the 
negative adverbs, divided over the two languages of Makian: nde = te in the Austronesian 
Taba and yo = yo in Papuan West-Makian (with its endonym Moi). Notice, that just as a, 
the form te is found in both Austronesian and WP languages, the latter presumably a reflex 
of PAN *ta. 

Which direction the diffusion of the basic form ba~a~wa has taken is not easily 
determined. My hypothesis is that it is ‘originally’ WP, and that Biak, Wandamen, Mor 
have borrowed the form from Mansim, the original language along the coast around 
Manokwari, and/or Tidore. 

Clause-final negation is not restricted to the languages of the Bird’s Head and North 
Halmahera. It is also found in the SOV languages of Timor-Alor-Pantar, as illustrated by 
Adang (Kabola) of Alor, as in: 
 
 Na e a-mine nene 
 I not 3SG-kill not 
 I did not kill him. (Stokhof 1987:643) 
 
 Ince sam don nene 
 Ince go shopping not 
 I did not kill him. (Haan 2001:73) 
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Apparently, Adang has a ‘double’ negation, somewhat like French ne...pas, which is 
also available in Tidore and Abun. Since in all these languages, the final negator can occur 
alone, but the pre-verbal one cannot (see Reesink 2002b for Tidore and Abun; Haan 
2001:73 for Adang), the clause-final adverb is the basic negative. This configuration is 
apparently not uncommon in Papuan languages of different stocks. 

Some Papuan languages have a sentence-final negative with different semantic import 
from the canonical pre-predicate one. For example, Sentani has, in addition to the verbal 
negator which is  or homorganic vowel preceding the verb stem plus postclitic i on a verb 
stem devoid of any tense/person-number suffix, the form ban to negate non-verbal 
material. (It is tempting to consider Sentani ban and the form a(r) of some WP languages 
as cognates.) But this can operate on a clause with a fully inflected final verb, which 
Hartzler (1994:59) characterises as ‘psychological negation’: ‘but there is just this small 
thing’. I would interpret this sentence as conveying ‘it is not the case that I intend for you 
to do something for me’, parallel to the non-verbal negation. 

 
 Rabuhi-re mokonsele-re ban 
 something-to you:will:do:for:me-purpose not 

I don’t intend for you to do anything for me [but there is just this one small 
thing...] 

 
 A hele ban 
 word true not 
 It’s not true, untrue word. 
 
The clause-final negatives in Dani languages may suggest that it is an alternative 

strategy of some Papuan languages. In these languages, the negative does not need to be 
sentence-finally, but it is always post-predicate, as in: 

 
 At-en wam waty’ lek 
 3s-by pig hit.Iterative.participle not 
 He did not kill a/the pig. (Bromley pers. comm.) 
 
 i... nykky’ lek lakeikhatek 
 water consuming not they.normally.go 
 They travel without drinking. (Bromley 1981:250) 
 
It is the only strategy in Yawa and Inanwatan, both of which have maintained basic 

SOV order, as well as in a number of Bird’s Head and North Halmahera languages which 
have adopted SVO. Thus, the strict clause-final position seems to be an innovation of the 
(West) Papuan languages, with diffusion to the Austronesian languages in this area. 
Strictly clause-final negative adverbs are typologically highly unusual (Horn 1989:447–
462).5 It does seem to occur in a number of  Papuan languages, either as the only or as an 
alternative strategy.  

It is perhaps no accident that further to the east there are Papuan languages in coastal 
areas with the negative adverb in a strictly sentence-final position. Some Torricelli 
  
5  Payne (1985:226) notes that a few Chadic languages have solely a final negative marker in a similar 

configuration of S-V-O-Neg. 
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languages, Olo with SVO and Kamasau with SOV word order, and East Papuan languages, 
like Anêm and Ata on New Britain, which both have SVO order, and SOV Touo (also 
known as Baniata) and Lavukaleve in the Solomon Islands, share the unusual trait of 
sentence-final negation (Reesink 2002b). Just as in the region of the WP languages, there 
are a number of Oceanic languages that similarly have the order SVO-Neg (Hovdhaugen & 
Mosel 1999:17).  And some of these languages actually have negative particles that appear 
to be cognate with the forms ba~ua found in both Papuan and Austronesian languages of 
the WP area (Lynch, Ross & Crowley 2002:88, 91). 

These facts seem to suggest that clause-final negation is basically of Papuan origin and 
that it has diffused to Austronesian languages, just as the ‘reversed genitive’ is due to 
Papuan influence on the later arrived Austronesian languages.   

11  Some possible lexical correspondences 

Although the evidence is by no means overwhelming, there are a few vocabulary items, 
added to the rather typical North-Coastal and Interior Papuan features associated with the 
pronominal systems, which may suggest a common origin, either genealogical or contact.  

As shown in Reesink (1998:605) most of the Bird’s Head languages have a reflex of a 
form like -Vt for ‘to eat/drink’. As alluded to in my discussion of 1SG above, this could be 
related to the TNG form nV- (available as ni in Inanwatan, for example) if a regular 
correspondence between oral and nasal consonants could be demonstrated. For example, 
Nichols (1998:152; 2003:307) states that the resonance pronoun forms 1SG n : 2SG m are 
diagnostic for the Pacific Rim languages. A shift from nasal to oral grade could account for 
the East Bird’s Head languages Meyah and Sougb and the north coastal isolate Burmeso 
(see section 2.). But, of course, this conjecture cannot be taken more seriously than the 
multilateral comparison of resemblant forms Greenberg (1971) offered as evidence for his 
Indo-Pacific hypothesis.  

Pawley (1998:679) mentions that another one of the most stable items in TNG 
languages is the etymon for ‘louse’, something like *niman. Forms that may be reflexes of 
*niman are not only found in Timor-Alor-Pantar (Makasai amin) and Bomberai (Iha min), 
provided by Voorhoeve (pers. comm.), but also in other WP languages: Hatam mem, 
Sougb mem, Meyah mej, Moi sayam, in which sa is ‘head’, Mpur and Abun im, but not in 
Inanwatan, where it is qóto.  

The words for ‘water, river’ could link West Bird’s Head languages Moi and Tehit kla 
to languages of Timor-Alor-Pantar and Bomberai (Makasai ira, Iha kira), whereas 
Inanwatan sáa is less promising. The forms for ‘water’ in the East Bird’s Head languages, 
however, show an eastward connection. First, Meyah mei and Hatam nyei are related by a 
plausible labial~palatal correspondence (also found in 1PL forms). Sougb has duhu, which 
I analyse as polymorphemic, since Sougb also has mohu for ‘liquid’, such as ‘nasal 
mucus’. The latter form is arguably derived from 3SG possessive me- plus basic stem uhu. 
Now, it seems to me not impossible that these two forms are related to the two etyma for 
‘water’ that are used to refer to the Mek and Ok families.  

These few items could be increased with Maybrat ne and Inanwatan me- for ‘give’, 
which would fit Greenberg’s list of Indo-Pacific etymologies, giving Oirata ina and 
Baining een (1971:859), but surely such monosyllabic items do not allow an individual 
identifying level of significance that distinguishes them from chance similarity. 
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Hence, these few observations are only offered as interesting resemblances. The time-
depth of separation between languages with a possible common origin (not to mention 
other factors that may have increased lexical diversity) is so great, well beyond 6000 years, 
that regular correspondences are not likely to be found. This even holds for the languages 
of the eastern Bird’s Head (Reesink 2002a:32–41), where regular correspondences can be 
observed within clearly established families Meyah-Sougb and Hatam-Mansim, but only 
some possible candidates for cognacy in a few instances of bound morphology between 
these families and the isolate Mpur. 

12  Conclusion 

The data presented in this paper, I suggest, can be plausibly accounted for by the 
following scenario. 

It is well established that people entered New Guinea, being part of the larger continent 
of Sahul, at least 40,000 years ago and indeed were in New Britain and New Ireland by 
around that date. Birdsell (1977) hypothesises that Sahul was populated by at least three 
groups of different people at times that the sea levels allowed relative easy crossing of the 
water divisions between Sunda and Sahul. He outlines two main routes from Sunda to 
Sahul, with different branches near the terminal points, but all his alternative routes took 
these first populations through the Moluccas.  

The little human genetic information that is available for this area shows that there is 
indeed an old connection between the Timor and Halmahera regions and the Papuan 
mainland New Guinea. For example, Capelli et al. (2001) report a study which included a 
population sample from the Bird’s Head: its results identified a haplogroup of the Y-
chromosome that is mainly restricted to Melanesia. Outside Melanesia it has a high 
frequency in Alor, which they relate to the presence of Papuan languages in the region of 
Timor and the smaller islands of Alor and Pantar.  Kayser et al. (2003) found four 
haplogroups on the Y-chromosome that most likely arose in Melanesia, before the 
Austronesian expansion. One of these has a high frequency in the highlands of Papua New 
Guinea, and is found with a low frequency (9.7%) in Nusa Tenggara, and with frequencies 
from 12–20% in the Moluccas, along the north coast and on New Britain. 

In addition to the evidence from archaeology and human genetic studies, there are 
indications from linguistic studies that the greater New Guinea area was populated by 
different waves of migration. Nichols (1992, 1997, 1998) used statistically significant 
distributions of typological features to trace origin and dispersal of the world’s languages. 
On the basis of the distribution and frequencies of such ‘historical markers’ (shared by 
languages either because of genealogical descent or because of diffusion), she 
distinguishes three ‘provinces’ of typologically defined languages: the Pacific Rim and 
Hinterland provinces, which are not clearly separated (Nichols 1998:152), correspond to 
her earlier North-West-Coastal stratum of languages, with features such as gender/noun 
class systems, complex tone systems, inclusive/exclusive opposition, extensive prefixation 
(1997:159–160). The third province, the Pacific Interior, corresponds to her earlier 
recognised South-East-Interior stratum, with features such as ergativity, dependent 
marking, singular/plural neutralisation, fewer noun classes. The latter group would 
represent the first colonisers of Sahul. 

It seems quite plausible that the three provinces as demarcated by the linguistic 
historical markers in the greater New Guinea area correlate to some degree with the 
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multiple migrations proposed by Birdsell. I should emphasise the qualification ‘to some 
degree’, because the linguistic survey included a large group of Austronesian languages in 
and around New Guinea, which we know entered this region long after New Guinea was 
separated from Australia, and that have never made it to Australia. 

It also seems plausible to assume that some of these first Papuan populations remained 
in the Moluccas while others moved further into the interior of Sahul. They had ample 
opportunity for longlasting contacts before the Austronesians arrived in the area. The great 
time-depth also allowed languages to diverge to the point that genealogical relationships 
are difficult to ascertain. 

Although a few families have been established with reasonable certainty, the evidence 
for linguistic relatedness between them is so meagre that no firm conclusions should be 
drawn at present. Rather, the WP languages form an areal network of basically unrelated 
families: Timor-Alor-Pantar, North Halmahera, West Bird’s Head, and two East Bird’s 
Head families (Meyah-Sougb and Hatam-Mansim) and a number of isolates in the centre 
of the Bird’s Head (Maybrat, Abun, Mpur) and Yawa in Cenderawasih Bay. They share a 
number of typological features, not only with each other, but also with the Austronesian 
languages spoken in this same region, betraying a few millennia of contact since the 
Austronesians first arrived in the Moluccas and around the Bird’s Head (Bellwood 1985). 

The Austronesians arrived through the Philippines in the Moluccas and New Guinea 
area. They overran some Papuan groups and occupied whole islands (Seram, Buru, Biak, 
Manam, Manus, and so on). The actual processes of linguistic replacement can no longer 
be determined. The Austronesians could have simply chased the Papuans to other areas, or 
they could have conquered them, intermarrying them, obliterating the original languages, 
while adopting some of their features, such as the ‘reversed genitive’, the alienable-
inalienable distinction and clause-final negative. In other cases, they continued to share 
certain islands (for example Timor: south-west is Austronesian, north-east is Papuan; 
Halmahera: south is Austronesian, north is Papuan; Makian: east is Austronesian Taba, 
west is Papuan Moi; Yapen: the middle is Papuan Yawa, on either side are Austronesian 
languages; Karkar: north is Papuan Waskia, south is Austronesian Takia) or pushed them 
to more interior areas (for example East Timor), as in many areas where they settled along 
the coast of the mainland. Interestingly enough, on the Bird’s Head it is only in the south-
east, towards the ‘neck’, that Austronesian speakers settled the mainland: 
Windesi/Wandamen, while the small islands Alor and Pantar were left almost exclusively 
to Papuan speakers. 

The WP language groups lived relatively isolated from each other, maintaining their 
ethno-linguistic identity by very distinctive vocabularies. However, there was enough 
interlinguistic contact between these small groups, through intermarriages and ‘slave’ 
trading, that speakers of different dialects and languages intermingled. They brought their 
original morpho-syntactic configurations into their new linguistic context, which caused in 
many languages a high degree of convergence and loss of morphological complexity. 

At the same time, in some regions Austronesians and Papuans have lived as neighbours 
for several millennia. The same social processes of intermingling, trading and raiding, took 
place between the Papuan and Austronesian speakers. All historical sources mention 
dominance and alliances by original Papuan speakers from Ternate and Tidore over both 
Papuan and Austronesian groups (for example Kamma 1947). The oral histories of some 
groups suggest a long and close contact between Papuan and Austronesian speech 
communities (Moi clans are said to relate to the island of Flores, as well as to Biak; the 
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name Inanwatan itself refers to Austronesian Patipi; according to one Sougb genealogy the 
Austronesian Irarutu across the McCluer Gulf are distant relatives). 

It is not easy, perhaps not possible, to explain the appearance or loss of each linguistic 
feature in every language. The various traits discussed in this paper suggest that some 
typical Papuan features have been retained in some languages more than in others, and that 
typical Austronesian features have affected Papuan languages in different degrees. 

In summary, Papuan SOV order has been preserved in Timor-Alor-Pantar, North 
Halmahera, South Bird’s Head and Yawa. The Papuan object prefix has the same 
distribution. It seems significant that the North Halmahera language Tidore has lost the 
object prefix when it adopted the basically Austronesian SVO constituent order. 

Papuan experiential verbs are vigorous in Yawa, East Bird’s Head and to some extent in 
North Halmahera (and very likely in Timor-Alor-Pantar).  

Gender appears to have been persistent, lacking only in the Timor-Alor-Pantar 
languages, the eastern Bird’s Head and Abun. Whether Timor-Alor-Pantar and Hatam-
Mansim ever did have a gender opposition for 3SG would only be speculation. It can be 
argued that the East Bird’s Head family (Meyah and Sougb) and Abun in the northwest of 
the Bird’s Head have lost the feature, as the distribution of oral and nasal bilabials of 
possessive prefixes in the East Bird’s Head family suggests. For Abun, Berry’s mention 
that mom for 3SG feminine is archaic. Abun is remarkable in more respects. It seems to 
have undergone the highest degree of morphological erosion, even to the extent that verbal 
affixation is totally absent. 

The TNG Papuan diagnostic of number-related ablaut is scattered throughout the WP 
languages, with the strongest attestation in Tehit and Moi, in that these two languages have 
a number of verbs whose stems alternate the vowel to indicate number of subject. 

On the other hand, whereas many WP languages have adopted the SVO word order, 
presumably under influence of neighbouring Austronesian languages, not all of them have 
taken on the inclusive-exclusive opposition, which does figure in the West Papuan SOV 
languages.  

The basic Austronesian and Papuan possessive patterns have crossed lines, with a few 
languages allowing both patterns, although all languages of both stocks in the region where 
WP languages are found do have the preposed possessor order as at least an option for 
alienable possession. Inalienable possession is expressed by a possessor suffix to the 
possessum in all the Austronesian languages to the west of the Bird’s Head, while all the 
Papuan languages and some Austronesian languages of the Cenderawasih Bay mark this 
function by possessor prefixes. 

Finally, the rather unusual clause-final position of the negative adverb suggests 
diffusion from Papuan to Austronesian languages. 

It is tempting to relate the distribution of loss, retainment, and gain of such features to 
degree of contact between languages of the two main families. Decay of morphological 
complexity in Papuan languages can be effected in a rather brief time span, as Wurm 
(1986) illustrated for Kiwai.  

For example, the Papuan languages Tidore and Ternate appear to have lost more Papuan 
traits than their genealogical relatives on North Halmahera or the West Bird’s Head 
languages Moi and Tehit. Similarly, the languages of the Bird’s Head show different 
effects of high or low contact with Austronesian outsiders: the South Bird’s Head 
languages have retained more of their Papuan character than the West Bird’s Head 
languages. In fact, it is possible that the South Bird’s Head languages are relative 
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newcomers in the Bird’s Head, wherever they came from. If their relationship with Marind 
(De Vries 1998:651) should be confirmed, this may suggest they arrived in the Bird’s Head 
from the main south coast, say, about one to two thousand years ago. But they too mix 
some clearly Papuan and Austronesian features. On the one hand, gender is all-pervasive in 
Inanwatan, pointing to Papuan heritage (but curiously gender is not marked on the 3SG 
bound forms), while on the other hand, the I/E opposition, together with many 
Austronesian lexical items, and the oral history of the Inanwatan people suggest strong 
historical ties with Austronesian speakers, such as Patipi, from across the MacCluer Gulf 
(De Vries 1996). 

Thus, a direct correlation between length or degree of contact and the number or nature 
of Austronesian features in WP languages is not evident.  

The pronominal forms, scattered presence of typical Papuan features like gender and 
number-related ablaut, reflexes of a few diagnostic etyma, and other remnants of 
morphological complexity, such as experiential verbs, verbal affixation for Instrument, do 
suggest that perhaps the WP languages of North Halmahera, the majority of Bird’s Head 
languages and Yawa are remotely related to each other and ultimately to other Papuan 
groups along the north coast (= Nichols’s Pacific Rim/Hinterland?). Similarly, the WP 
languages of Timor-Alor-Pantar, the South Bird’s Head and the Bomberai Peninsula may 
be related to each other and ultimately to the TNG family (= Nichols’s Pacific Interior?). 
The languages of the WP region may have exchanged material (some pronominal forms, 
number ablaut, gender, lexical items) even before the Austronesians added further 
opportunities for large-scale diffusion.  

Vocabularies have diversified to such extent that regular comparative work is hardly 
possible. Due to millennia of coexistence, involving cross-linguistic marriages, these 
languages have undergone a considerable degree of morphosyntactic convergence, even 
with the more recent Austronesian languages. In this respect, the situations in the western 
and eastern extremities of the Papuan region are rather similar. Neither the West Papuan 
nor the East Papuan languages (Dunn, Reesink & Terrill 2002) form genealogically related 
groups but in both regions one can find a mixture of Austronesian and Papuan traits in 
every single language, as for example reported by Tryon (1994) for the Papuan and 
Austronesian languages of the Eastern Outer Islands of the Solomons. 
 

 
Appendix 1: Connection between Yawa and East Bird’s Head 

We now have more data available for Yawa (Jones 1986a, & b, 1989, 1991) and this 
shows that the pronominal system and a number of lexical items are of equal or better 
value than the evidence adduced for Timor-Alor-Pantar and North Halmahera relations 
with the Bird’s Head languages. As can be seen in the charts of pronominal forms in 
Appendix 3, Yawa 2SG n(o)- agrees with all WP languages, except Timor-Alor-Pantar, 
South Bird’s Head and East Bird’s Head. The two 3SG forms, p(o)- ‘masculine’ and m(o)- 
‘feminine’ agree with Moi and Tehit. And, again in Yawa, there is a parallel between first 
person inclusive with masculine and between the exclusive form and 3SG feminine. 
Finally, the 1SG object and possessive marker is identical to the 1SG possessive prefix in 
Sougb of East Bird’s Head, and 3DU to 3PL in Hatam. 

In addition, there are a number of morphological and lexical correspondences between 
Yawa and various languages of the eastern Bird’s Head: 
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Voorhoeve (1975b:874) gives some verbs with subject prefixes: aje ‘go down’ > ris-aje 
‘I am going down’; wis-aje ‘you are going down’, wep-aje ‘he is going down’; but others 
have free pronouns and object prefix, which agrees with the information given by Linda 
Jones (pers. comm.): 
 
 Mbeno no pawa-e r-augawe-ta waya 
 no 2SG rice-LNK 3SF-carry-away don’t 
 No, don’t take the rice away. (Jones 1986b:48) 
 
Compare Sougb (e-)da ‘go, away from deictic centre’ as opposed to en ~ in ‘come, 
towards deictic centre’: 
 
 Yen y-aiga duhu da 
 2PL 2PL-cross water go 
 Cross the river (away from the speaker). 
 
 Yen y-aiga duhu in 
 2PL 2PL-cross water come 
 Cross the river (towards the speaker). 
 
The form ta seems to contrast with de ‘come’ as in ramau-de ‘throw towards S’ (Jones 
1986a:6). But de is also opposed to to ‘away from S’, as in: 
 
 Are-pi po-ro-to no Manatanen?  
 who-MASC 3sM-go-away to Manatanen 
  Who went to Artanen? (Jones 1991:99) 
 
and in the following items from the Vocabulary (Jones 1989:52–53): 
 
 uje come outside, come down (datang keluar) 
 usyo go out, go down (pergi keluar)  
 aje go down from above (turun ke sini), presumably ‘come down’  
 asyo go down from here (turun ke sana), presumably ‘go down’ 
  

Some promising lexical correspondences are the following: 
  
 Yawa  Eastern Bird’s Head 
 are who Sou. ara; Mey. mar what/something 
   (All Meyah alienable nouns begin with m) 
 mangke total, sum Hat. mang many 
 manui many 
 -ta away from S. Sou. -da away from S. 
 make dog Sou. mih(i) 
 miki cat (= little dog?) 
 gwanen sick Hat. nggwen 
 (u)gwe pig Mansim: kwaw 
 eme louse Hat. mem, man 
   Sou. mem 
 njai(ja) father Mansim: yai (Vocative) 
 ikav lightning Hat. kigyei 
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 mamaya shy Hat. mmai 
 (nyoe) mot (tree) trunk Hat. mot ‘son’/ ~ ud ‘trunk/canoe’ 
   Sou. mod, as in men-mod ‘mountain-top’ 
 mana water/river Hat. (mi)nyei; Mey. mei 
 maru rain Mey. mei 
 tinda cave Hat. tring 
 ovar wind Hat. hou 
   Sou. loug (-men) < lo ‘environment’ + 3SG.POS 
 inje taro (Malay: bete) Hat. ntiguT (njinta = ‘food’) 
   Sou. mundo 
 wai rope, vine Hat. bab 
   Sou. aikdaga 
 vav devil-ray Hat. wau; Man. wau; Sou. hosei. = generic ‘fish’ 
 kov good; right Hat. kei; Sou. eigouh 
 tum star Amberbaken: tom; Hat. sam ~ ham 
 kea skin Hat. keg 

 
The following are phonetic forms, taken from Jones (1986a:9): 
 

 ra-tuka stab, smash.spear 
 ra-tugwa push Hat. tug ‘pound, hit, knock’ 
 

Virtually all transitive verbs in Yawa are listed with initial ra- or r-, which seems to be 
the 3SF Object prefix. Thus, in the following items this element can be disregarded for 
comparative purposes: 
 
 r-a-ijar hold/carry by hand Sou. eic (take); Hat. ttei 
 r-a-ija-seo lift, pick up 
 r-a-nepat hit Hat. bui 
 r-a-na-nepat hit repeatedly, knock Hat. tug 
 r-a-tum pick (memetik) Hat. tug 
 

It is not yet quite clear what the status of the vowel a is, a form like anepat ‘hit him’ 
suggests that ALL transitive verbs begin with this vowel, since 3sg.M Object is zero. And 
some correspondences between intransitives and transitives suggest that a may be a 
separate transitivising morpheme: paya ‘fall, drop’ and apaya ‘drop something’. In that 
case, Yawa would have something like a-ij(a) meaning ‘take’ or ‘carry’, perhaps cognate 
with Sougb eic ‘take’. 

Although the evidence is not overwhelming, I believe there is enough to suggest a 
remote genealogical relationship between Yawa (and by extension, possibly other 
Geelvink Bay phylum languages) and Eastern Bird’s Head. At least, it seems warranted to 
include Yawa in the general discussion of the WP languages. 
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8 Introduction to the chapters on 
archaeology and ethnology  

  

 JACK GOLSON 

I introduce seven papers in this section, six archaeological, the seventh in the field of 
anthropological enquiry known as ethnology or culture history. 

The six archaeological papers focus on different areas and different problems, reflecting 
the short history of archaeological research in the region and the consequent spottiness of 
its geographical, chronological and topical coverage.  The Bismarck Archipelago, where 
Papuan languages were largely replaced by Austronesian ones, and the Papua New Guinea 
Highlands, where Papuan languages, principally those of the Trans New Guinea Phylum, 
were unchallenged, have been the object of by far the most archaeological attention.  I 
give some background to this situation in what follows.  There is one paper on the 
Bismarcks and four wholly or principally in or on the Highlands.  The fifth archaeological 
paper focuses on the Sepik-Ramu region, a centre of pronounced linguistic diversity, 
where Austronesian languages are confined to enclaves and islands on the north coast. 

The ethnological contribution is concerned with studies of the material culture of New 
Guinea societies aimed at tracing the historical relationships among them.  

Archaeological background and context 

Sustained archaeological research in the southwest Pacific is barely 50 years old and 
has been unevenly distributed throughout the region.  It came to be dominated by two 
main themes.   

One was the antiquity of human settlement in the region, a field opened up by the 
development of radiocarbon dating.  During the 1960s and 1970s the Pleistocene1 presence 
of humans in Australia and New Guinea was quickly established and taken back to some 

  
1  To broadly situate events in the period of the human occupation of the New Guinea region I use the 

terms (late) Pleistocene and Holocene, indicating the glacial period that ended at a generalised date of 
10,000 years ago and the period of ‘modern’ temperatures that followed.  When I refer to early, middle 
and late Holocene, I am simply dividing the 10,000 years roughly into three. 
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40,000 years ago.2  This put questions on the research agenda relating to origins, routes of 
migration and adaptations to the environments of the enlarged continent we call Sahulland 
that combined Australia, New Guinea and Tasmania during the period of glacially lowered 
sealevels.   

The second theme emerged from excavations of the 1940s and 1950s in New 
Caledonia, Fiji and Tonga that turned up a distinctively shaped and decorated pottery 
which was already on record for a site at the other end of Melanesia in New Britain.  
Continuing investigations showed that this pottery, named for the New Caledonian site of 
Lapita, was not only likely to be the earliest pottery in Island Melanesia but also to belong 
to the first settlers of islands beyond the Solomon chain, representing an expansion as far 
as and including Western Polynesia around and shortly after 3000 years ago.  Given that 
the inhabitants of island groups where this was clearly the case, Fiji, Tonga and Samoa, 
spoke Austronesian languages, the equation began to be made between the makers of 
Lapita pottery and the speaking of Austronesian languages.  Lapita sites thus came to be 
seen as evidence of the arrival of colonists out of Southeast Asia, equipped with the 
wherewithal for the settlement of the island world beyond the Solomons: efficient 
watercraft and seagoing skills to get there and an economy based on domesticated plants 
and animals, especially the pig, to guarantee the success of settlement on arrival. 

The two themes of colonisation or, as it in fact developed, the theme of two 
colonisations, the early entry of people into Sahulland 40,000 years ago and more and of 
allegedly Austronesian-speaking pottery-making agriculturalists into Island Melanesia by 
3000 years ago, came together in the eastern Bismarck Archipelago.  Here there was 
evidence of human settlement many thousands of years before the appearance of Lapita, 
allowing the testing of ‘intrusive’ and ‘indigenist’ models of Lapita origins (Allen 
2000:163).  In Jim Allen’s view (2000:163–164) the results of the Lapita Homeland 
Project of 1984–85, which he set up for this purpose, and of the flow-on research which it 
inspired, show both models to be unsatisfactory.  In their stead Allen and Chris Gosden, 
separately and together, advanced the concept of a series of spheres of regional interaction 
along the island chain from Southeast Asia to the Solomon Islands from the Pleistocene 
onwards (Allen and Gosden 1996:184; Allen 2000:168), by which in the fullness of time 
‘expanding spheres of activity out of the Bismarcks and along the north coast of New 
Guinea may have brought [people] into contact with Island Southeast Asians expanding 
eastwards’ (Allen 2000:168).  For some years John Terrell has been promoting a similar 
kind of view about interconnectedness at different scales, with reference both to southwest 
Pacific culture history as a whole (e.g. Terrell et al. 1997) and to his own fieldwork with 
social anthropologist Robert Welsch on the Sepik coast (e.g. Terrell 1998). 

The explicit context for such thinking was Geoff Irwin’s concept (1991; 1992:chapter 
1) of a ‘voyaging corridor’ of large, often intervisible islands stretching from Southeast 
Asia to Melanesia, occupying a sheltered equatorial position with predictable seasonal 
reversals of wind and current between bands of cyclones and constituting both a ‘nursery’ 
in which maritime technology could develop over the millennia of its human occupation 
and a ‘safety net’ for the first tentative voyages of offshore exploration into the Pacific 
(Irwin 1991:14, Figure 5).  All this argued against any long-term external and internal 
isolation of the island communities of New Guinea and its region (Allen and Gosden 
  
2  I talk throughout in terms of ‘years ago’, though, almost without exception, the original dates were 

radiocarbon dates which had to be converted into calendar years.  See the note on dating at the end of 
this chapter. 
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1996:184–192; Allen 2000:146–163; Terrell 1998:198–199) and raises the question, in 
response to the two-phase migration history in which discussion was often couched 
(Terrell et al. 2001; cf. Allen and Gosden 1996:183 and Specht this volume), as to why we 
should believe ‘that after initial settlement of the southwestern Pacific at least 45,000 years 
ago, people stayed away from Melanesia until the Lapita period’ (Terrell et al. 2001:106).  

Terrell (1998:206) admitted that hard evidence for the ‘human mobility and contact’ for 
which he was arguing on general grounds was ‘quite limited, especially considering we 
have  >30,000 years to work with’, later suggesting (2004:605) that much of this might be 
accounted for by the uninviting nature of the long steep shorelines of northern New 
Guinea under lowered sealevels of the late Pleistocene and early Holocene. Stabilisation 
around modern sealevel in the mid-Holocene after some 7000 years ago is seen as 
responsible for an ‘environmental transformation’, with the development of resource-rich 
floodplains, deltas and lagoons leading to the growth of shoreline settlement and 
population and giving an impetus to travel and trade (Terrell 2004:605–606).   

For Allen and Gosden (1996:184), who, as we have seen, envisage regional spheres of 
interaction for island communities along the island chains from Southeast Asia to the 
Solomons, archaeological evidence for connections between such individual interaction 
spheres is more evident from the mid-Holocene on, though such connections ‘can be seen 
to be predicated upon Pleistocene behaviours’.  The behaviours in question are manifest 
after about 23,000 or 24,000 years ago in the strategy that Gosden (1993:133) has 
characterised as moving resources to people rather than people to resources: New Britain 
obsidian to New Ireland and New Guinea mainland animals and/or plants to Manus, New 
Ireland and Buka of the northern Solomons (Allen and Gosden 1996:187–189; Allen 
2000:152–155; chapters by Specht and by Swadling and Hide this volume).  Taking the 
case of Manus, involving a more than 200 km journey, of which a stretch of some 60–90 
km was out of sight of any land, Anderson (2000:18) says that while it may have been 
reached by people on more than one occasion, there was no development of systematic 
voyaging. From between 15,000 and 16,000 years ago (Spriggs 1997:49), there was 
‘repeated movement of obsidian from Lou Island to the [Manus] mainland, about 30 km 
away, but no obsidian from Manus sources was taken out of the archipelago until the late 
Holocene’ (Anderson 2000:18; for a possible qualification of this statement see Specht this 
volume). 

During the mid-Holocene New Britain obsidian was making its way in the one direction 
to Nissan Island between the Bismarck Archipelago and the northern Solomons and in the 
other to the Sepik (Spriggs 1997:76), while the Bismarcks as a whole were described as 
taking on a recognisable Oceanic Melanesian character (Allen & Gosden 1996:189–192; 
Allen 2000:159–163).  Concurrent changes of a different character were claimed for the 
Sepik coast and the lower Sepik-Ramu basin, the only lowland areas of mainland New 
Guinea with an archaeological record extending back beyond the late Holocene.  Claims 
for the appearance of pottery around 6000 years ago were strongly disputed on grounds of 
stratigraphy and dating.  The rejection on the same grounds of claims for a similar 
antiquity for pig there received coincidental support from the direct radiocarbon dating (by 
Accelerator Mass Spectrometry) of pig teeth from Highlands rockshelters which gave ages 
within the last few hundred years for specimens for which a mid-Holocene age had been 
accepted for up to 20 years.  Of two pig teeth from the New Ireland cave site of Matenbek, 
associated with dates of close on 8000 years ago in one case and 9000 years ago in the 
other, the older returned an AMS date of ‘modern’.   (On the claims and counterclaims 
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regarding pottery and pigs see Denham 2004 and Spriggs 2000:69 for summaries and 
Allen 2000:157–159 for the New Ireland case; cf. Denham this volume).  

In the eastern Bismarcks the appearance of both pigs and pottery is all but universally 
taken to be associated with that of the Lapita culture.  Lapita ware has so far been found 
nowhere on the New Guinea mainland apart from two sherds of the distinctive pottery 
picked up out of context on the Sepik coast and interpreted as trade items (Lilley 1999:28).  
If we reject the claims for pre-Lapita pottery in the Sepik area discussed above, the first 
pottery makes a protracted appearance along the north New Guinea coast west of Vitiaz 
Strait from less than 2000 years ago or something like a millennium after the 
disappearance of classic Lapita in the islands.  According to Ian Lilley (1999:26–29), the 
archaeological sequence for the region based on this pottery fits quite neatly with the 
linguistic reconstruction of the westerly dispersal of Oceanic Austronesian along the north 
coast from Vitiaz Strait.  Bellwood (e.g. 1997:202) sees a possible explanation for the 
coastally restricted nature of Austronesian language distribution in claims for earlier 
indigenous agricultural developments in mainland New Guinea, a question to which I 
return below.    

The foregoing review sets the scene for the two archaeological papers that deal with the 
island, coastal and lowland world of the New Guinea region, Jim Specht on the Bismarck 
Archipelago and Pam Swadling and Robin Hide on the Sepik-Ramu Basin.  

The Bismarck Archipelago (Jim Specht, Chapter 9)  

As Specht says, his paper ‘does not enter the Lapita debate, though it  acknowledges 
that any interpretation of the pre-Lapita period has a bearing upon it.’  Instead, he 
considers the previous 30,000 years and more of Bismarcks history brought to light 
following the Lapita Homeland Project.  Because in his view the stage may have been 
reached in Bismarcks archaeology where in the absence of new information original 
hypotheses are unquestioned, he returns to some of the basic data to see whether 
alternative interpretations can be proposed.  Instead of the three broad periods used in 
previous reviews, he looks at the evidence in a series of time ‘slices’ of 2000 years to 
expose gaps in the data on both temporal and corresponding spatial scales.  He 
concentrates on aspects of environmental and subsistence history that have figured in 
previous discussions.  For background he includes consideration of sites on and near the 
north coast of the New Guinea mainland, whence the colonists of the Bismarcks are likely 
to have come.         

The areas of uplifted coral limestone reefs where many of the earliest island sites, back 
to some 40,000 years ago, are distributed, would have presented a familiar landscape to 
colonists from the mainland coast.  Their discovery, however, reflects the site location 
strategies adopted by archaeologists, who have largely tended to focus on caves and 
roskshelters in such formations, the exceptions being Pavlides and Torrence.  �ccupation 
of these areas was made possible by adaptation to the low sealevels characteristic of the 
entire late Pleistocene, especially those of the Last Glacial Maximum (LGM), now 
reckoned to have been five times as long as when earlier reviews of the evidence were 
made.  Nevertheless, Specht admits that a gap of some 3300 years in the record of 
settlement at the very onset of the LGM may not be due to inadequate sampling, but 
evidence of the stress put on the viability of small hunter-gatherer groups by conditions in 
the islands.    
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Much has been made of the greater biotic diversity on the mainland compared to the 
islands, with, more clearly in the case of animals, translocation of species from mainland 
to islands seen as a remedial strategy.  Specht submits the implications of present animal 
distributions on the two sides of Vitiaz Strait to close scrutiny and notes the lack of 
information on the flora and fauna of the islands before human arrival.  

The location and timing of the cases of plant and animal translocation that have been 
proposed result in a picture of infrequent and restricted contact between mainland and 
islands and between the islands themselves.  It took some 10,000 years after the 
introduction of Phalanger orientalis to New Ireland 22,000–24,000 years ago, at the same 
time as obsidian from New Britain, before any further introductions into the Bismarcks 
were made, which Specht finds surprising if their resource base was as impoverished as 
has been suggested.  Together with the obsidian evidence for continuing contact between 
New Ireland and New Britain, new animal appearances suggest that in the period 9000 to 
13,000 years ago there was contact between Manus and New Guinea, but none between 
Manus and New Ireland, which continued to be the case until, on obsidian evidence, either 
the middle or late Holocene.  For Specht the evidence for early contacts provides a slim 
basis for seeing in them the precursors of later interaction spheres or initial stages in their 
development.     

The Sepik-Ramu (Pamela Swadling and Robin Hide, Chapter 10)  

The primary focus of the paper by Swadling and Hide is the inland sea that occupied 
the lower Sepik-Ramu Basin following the post-glacial rise in sealevel, reaching its fullest 
extent about 6500–7500 years ago and disappearing through infilling about 4000 years 
ago.  The relationship of mortar and pestle distribution in the region to the shoreline of this 
mid-Holocene embayment supports the evidence from archaeological sites in the Central 
Highlands that the artefacts range roughly in age between 8000 and 3000 years ago.  The 
paper argues that they formed part of an agricultural complex, given that their findspots 
show an association with cultivated land, especially land suitable for taro cultivation.  
Stylistically similar mortars and pestles on the north coast and in the Sepik-Ramu and 
adjacent Highlands are evidence of close connections between these areas facilitated by 
the inland sea which brought interior Papua New Guinea so much closer to the coast.  In 
the same areas the items are found in their greatest number and diversity and from the 
north coast they spread elsewhere on the mainland and to the islands.  The authors see 
them as providing an archaeological signature for the mid-Holocene, a period that has long 
lacked one.         

Roughly contemporary with the mortars and pestles there is a wide distribution of other 
distinctive artefacts that provide a similar signature.  These are stemmed tools of obsidian 
belonging to the obsidian province of West New Britain where they were manufactured 
from before 6000 to 3600 years ago and carried at unknown dates to islands and coasts 
around the Bismarck and Solomon Seas from Bougainville to the Sepik.  This mid-
Holocene dispersal represents the first evidence for the backward movement of material 
from the islands to the mainland, in contrast to the one-way nature of the infrequent and/or 
restricted contact that the authors, with Specht, agree is indicated by earlier relocations of 
animals, plants and obsidian. 

Swadling and Hide catalogue a series of natural events along the north coast of New 
Guinea and New Britain which they propose were responsible for the disruption of the 
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mid-Holocene systems of interaction characterised by stemmed tools of obsidian in the 
case of New Britain and mortars and pestles in that of the north coast.  Subsequent 
reorganisation of interaction was associated with the Lapita culture and centred in the New 
Guinea islands.  

One of these natural events, the infilling of the Sepik-Ramu inland sea, would have led 
to the relocation of populations supported on the river alluviums, shores and deltas of the 
inland sea.  Swadling and Hide suggest that such relocation was exemplified by the 
movement of Ndu speakers north to the southern foothills of the coastal ranges of East 
Sepik Province, as indicated by the evidence of linguistics and oral history.  Here they 
now constitute the highest population densities of the Sepik-Ramu region, based on the 
cultivation of the Lesser Yam, Dioscorea esculenta, which is generally thought to be a 
relatively recent introduction from Asia.  

The highland interior  

Archaeological research in New Guinea began in the Central Highlands, specifically 
the Papua New Guinea Highlands.  Fieldwork by Susan Bulmer in 1959–60, with that of 
others in the 1960s, quickly produced dated evidence of human occupation back into the 
late Pleistocene.  In 1964 Susan and Ralph Bulmer co-authored a paper that looked at the 
preliminary results of the former’s pioneer investigations in the context of the historical 
implications of the biology, languages, material culture and ecology of Highlands 
societies.  They proposed a broad three-phase sequence for Highlands prehistory (Bulmer 
& Bulmer 1964:72–74): an initial hunter-gatherer phase; a phase of  technological and 
economic change associated with agriculture based on Indo-Pacific staples like taro, yam 
and banana; and a final phase characterised by the introduction within the last few hundred 
years of the tropical American sweet potato, the present staple of Highlands agriculture.   

Within a few years of the publication of this agenda-setting paper, sustained multi-
disciplinary work on the history of Highlands agriculture was under way in the upper 
Wahgi Valley and producing important results.  The next four papers, by Tim Denham, 
Benjamin Evans/Mary-Jane Mountain, Sue Bulmer and Jack Golson, are all concerned in 
their different ways with those results. 

Agricultural origins and developments (Tim Denham, Chapter 11) 

Citing claims for ancient and independent origins of agriculture in New Guinea made 
on the basis of the upper Wahgi work mentioned immediately above, Andrew Pawley 
(1998:684) asked whether it was agriculture that gave speakers of Trans New Guinea 
languages the ability to establish themselves over a large area of New Guinea in 
comparison to speakers of other languages.  He returns to the question in the present 
volume.  Pawley’s suggestion is one of two matters considered by Denham in his paper 
that have to do with the question of origins, the other being that of rectilinear drainage 
networks.  
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Highlands agriculture 

Denham notes the growing evidence from a wide array of sources that some of the more 
important crop plants associated with New Guinea agriculture were domesticated in the 
New Guinea region.  As regards the evidence, direct and indirect, which he reviews for 
agricultural origins and developments, all of it comes from the Highlands, with most of it 
supplied by geomorphology, palynology and archaeology, especially when operating 
together.    

Denham describes and assesses the data from the upper Wahgi Valley, where most of 
the investigations have taken place, and from sites elsewhere.  He sees the 
palaeoecological record for the upper Wahgi, especially that from the Kuk swamp, and the 
contemporary archaeological record at Kuk (Kuk Phase 1) as marking the appearance from 
some 10,000 years ago, of practices of vegetation clearance and cultivation that are ‘akin 
to agriculture’ and represent ‘a prehistoric trajectory towards early agriculture’.  Around 
6500/7000 years ago, the combined evidence indicates the beginning of ‘more definite 
agricultural practices’ (Kuk Phase 2).  Denham’s interpretation accommodates Pawley’s 
hypothesis of a Trans New Guinea expansion based on agriculture by proposing that it was 
facilitated by the competitive advantage lent by the adoption of more intensive cultivation 
practices some 6500/7000 years ago and encouraged by the ecologically more destructive 
impacts that seem to have accompanied them.   

Rectilinear drainage networks 

Phase 3 in the Kuk swamp is characterised by the appearance by 4000 years ago of 
straight ditches articulating at right angles to form square to rectangular fields and feeding 
directly or indirectly into major palaeochannels.  This represents a stark contrast with 
earlier curvilinear or amorphous garden forms.  The change was sudden, with continued 
use of a Phase 2 palaeochannel.  It was also long-lasting, with the basic pattern 
reappearing at different subphases of Phase 3 up to some 2500 years ago and represented  
at other sites in the Wahgi Valley and elsewhere around the same time.  The question 
posed is whether rectilinear drainage networks were an independent or introduced 
development.   

As Denham says, the networks under discussion predate Lapita in the Bismarcks and 
there is no relevant prior evidence elsewhere to point to.  Instead he looks in the other 
direction, to the earliest Phase 3 element at Kuk itself, a sinuous string of basin-like 
features that he suggests may represent continuity between the curvilinear arrangements of 
the Phase 2 garden system and the linear ditching of Phase 3.  On present evidence the 
latter may be another independent New Guinea development.          

Nombe rockshelter (Benjamin Evans and Mary-Jane Mountain, Chapter 12) 

This chapter focuses on a single site, at 1720 m in Simbu Province, but one which has 
produced the longest occupation sequence in highland New Guinea and been subject to 
extensive excavation and intensive study.  Its occupation, from 30,000 years ago to the 
recent past, proceeded through a sequence of major changes of importance in highlands 
prehistory in general, starting with the lowered temperature regime of the last glacial 
maximum up to some 17,500 years ago, the climatic amelioration of the late Pleistocene 
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that brought modern temperatures by 9,500 years ago and the subsequent appearance and 
spread of agriculture, as discussed in Denham’s paper.  

The faunal sequence at Nombe, which has been Mountain’s main focus of study, 
reflects these major episodes.  Utilisation of the site during the period of the glacial 
maximum provided access to the fauna of the upper montane forest and the alpine 
grasslands beyond the treeline, including large-bodied animals now extinct.  With the 
rising temperature of the late Pleistocene the alpine grasslands diminished above the site 
and on neighbouring higher ground, but were replaced as a resource zone by the expansion 
from below of the mid-montane forest, rich in plants of economic importance and 
characterised by a wide range of small and medium-sized animals.  Over time the 
appearance of numbers of animals associated today with disturbed landscapes and the 
disappearance of some forest species mark the environmental impact of forest clearance 
for cultivation.       

The challenge for Evans was to find a way to make the abundant flaked stone recovered 
at the site speak to the strategies that people in the past used to cope with different 
situations such as the above.  The problem was the ‘amorphous’ nature of New Guinea 
highlands flaked stone assemblages, which makes them unresponsive to traditional 
typological analysis.  As one of the referees of the paper observes, Evans brings discussion 
of how to deal with such highlands assemblages into the 21st century, showing that there 
are changes in them and that these can be related to wider patterns of human activity.  The 
approach is to focus on the technological organisation of an assemblage as opposed to the 
form or function of individual artefacts, as in previous studies.   

Starting from the observation that two different raw materials, volcanic stone and chert, 
were used at Nombe, Evans demonstrates that these were employed in different ways at 
different periods.  Attributes like size, core/flake ratios and what stages in tool production 
sequences were represented are used to suggest variation in mobility patterns through 
time, with the long-term trend being from high mobility, requiring the provisioning of 
individuals with stone, to lower mobility, allowing the provisioning of place.  The authors 
set out to relate changes in the structure of the stone assemblages to the faunal changes 
identified by Mountain and the larger environmental changes that these reflect.   

Axes and axe-like artefacts and agriculture (Susan Bulmer, Chapter 13) 

Bulmer identifies two types of axe, Types 1 and 2, together with a Type 3 comprising 
axe-like tools with stems.  All three types are older than agriculture but span its early 
phases, which began possibly 10,000 years ago.  The basic evidence is supplied by five 
excavated sites in the Western Highlands/Simbu sector of the Central Highlands and three 
undated finds.  Comparisons are also made with three excavated axe-production sites in 
adjacent areas and two sites elsewhere.  A fuller distributional context is provided, mainly 
by the evidence of surface finds, for mainland Papua New Guinea and, in some cases, the 
islands.       

Bulmer’s Type 1 is the waisted axe, present at before 40,000 years ago on the Huon 
coast and disappearing from the Central Highlands record by the mid-Holocene, say 5000–
6000 years ago. Bulmer discusses the wide but uneven distribution of the type across 
Papua New Guinea and its islands and reanalyses the 23 examples from the only Central 
Highlands site at which it is certainly represented, the Yuku rockshelter.  Here and 
elsewhere she sees waisted axes as tools of hunting and foraging, unsuitable for the 
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woodcutting tasks that the new agricultural economy required by way of forest clearance 
and settled residence. 

Bulmer’s Type 2, axes with oval/lenticular cross-section, has three forms, the third of 
which, Type 2c, a product of  the mid-Holocene, will be dealt with in a sequel to the 
present paper.  The other two forms are the flat axe, Type 2a,  and the thicker pebble axe, 
Type 2b.  Both forms go back into the Pleistocene, where Bulmer notes the presence of 
edge-ground specimens, of Type 2a at Nombe, the Evans/Mountain site that I have just 
reviewed, and of Type 2b at Kosipe, in the mountains of Central Province.  As distinct 
from Type 2a, Type 2b has a clear Holocene descent line.  The earliest example in 
Bulmer’s Central Highlands dates to about 7800 years ago at Manim 2, which is the only 
one of her five Central Highlands sites where the type is definitely present.  However, it 
was being produced not far away at Kafiavana before some 12,700 years ago, so Bulmer 
thinks there can be no doubt that it was also in her Central Highlands in the Pleistocene.  
Type 2b is the only Pleistocene axe that proved to be serviceable as a woodcutting tool 
meeting the requirements of the expanding agricultural economy. 

Bulmer identifies five types in the class of stemmed axe-like artefacts, of which none 
was actually an axe.  Two of them, Type 3a, described as a round-bladed spade, and Type 
3b, a flake knife/scraper, go back to the Pleistocene, with the former found at the same 
site, Kosipe, as Type 1 waisted axes and Type 2b pebble axes.  Bulmer sees Type 3a as a 
possible prototype for later agricultural implements of slate like the Type 3d broad-bladed 
spade and the Type 3e pointed hoe found undated in the upper Wahgi Valley and in mid- 
to late Holocene levels at Wañelek in the Bismarck Range, with Type 3d in the Sepik at a 
probably comparable date.  She admits, however, that there is at present no geographically 
and chronologically intermediate evidence to make the suggested link.     

Finally there is Type 3c, called by Bulmer ornamental.  She cites two undated examples 
from the Central Highlands, noting their similarity to the stemmed obsidian tools of mid-
Holocene age from West New Britain already discussed by Swadling and Hide.    

The Highlands and beyond 

Axes, adzes, agriculture and seafaring (Jack Golson, Chapter 14) 

The first half of Golson’s chapter is concerned with the ground stone tools with which 
forest was cleared for cultivation in the New Guinea Highlands, this being the region to 
which the evidence of archaeology and vegetation history is essentially restricted.  
Following Crosby (1977:87), he describes two basic types of hafting for the blades by 
which the clearance was accomplished, the simple adze (Tradition 1), with the blade 
lashed directly to a footed handle, and the simple axe (Tradition 3), with the blade set 
directly in a straight handle.  Ethnographically these types were distributed in large and 
largely exclusive provinces, T3 in the central mountains of West Papua and the coastal 
lowlands south and southeast, T1 eastwards along the mountain spine from the Baliem to 
the Strickland and from the Asaro into the Papuan tail, with the area between the 
Strickland and the Asaro characterised by variant styles of arguably more recent date.  
While scholars are agreed that the exclusive use of one or other tool is something deeply 
rooted in tradition, ethnographic fieldwork in West Papua has shown that there are 
practical considerations at work, which make the lighter and more flexible T1 adze more 
effective than the T3 axe in clearing the scrubbier regrowth characteristic of the shorter 
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fallows of more sustained cultivation.  In this light the T1 adze may be the archaeological 
marker of the agricultural and ecological conditions in which Denham (this volume) 
proposes that the expansion of the Trans New Guinea family of languages took place.  
These conditions are in evidence at Kuk from around 6500/7000 years ago.   

Golson inspects the archaeological record of the Wahgi/Asaro for the expected 
appearance of the adze in a region for which there is evidence of long-term forest 
clearance, but, for a number of reasons, without success.  He suggests that the oldest 
known indisputable adze blade on the New Guinea mainland is a 5600–6000 year old 
specimen of Tridacna shell found in the upper Sepik, but admits that its relationship to the 
stone adze of the mainland interior is unknown.   

He pursues the matter of the axe and the adze at the Pamwak site on Manus Island, 
where T3 axe blades of stone are present in the late Pleistocene and T1 adze blades of 
shell appear by 7200 years ago.  This happens, he suggests, not in the context of 
agriculture as on the mainland, but of maritime activities.  He goes on to develop two 
arguments. 

One is to suggest that the shell adzes represent advances in the construction of 
watercraft and that such advances are reflected in the mid-Holocene movement of goods, 
specifically stemmed obsidian artefacts from West New Britain around and beyond the 
Bismarck Sea, as discussed by Swadling and Hide and by Bulmer in their chapters.    

The other is to argue that identical shell adzes from Gebe Island between Halmahera 
and the western tip of New Guinea have a similar date and represent evidence of external 
influence at the margins of the New Guinea region early in the mid-Holocene.  This is the 
period when, as proposed by Swadling and Hide, the character of the Papuan-speaking 
world took archaeological shape.   

The evidence of material culture (Barry Craig, Chapter 15) 

Craig’s chapter sets out to show how studies of ethnographic material culture can 
contribute to an understanding of the historical relationships of ethnographically described 
cultures through the comparative study of the characteristics of their arts and crafts.  
Obviously the interest in material culture makes for common ground with archaeology and 
this is especially the case in regions like New Guinea where written history is so recent 
that prehistory, as has been said, can be caught alive.  This is illustrated in the present 
volume by the use that Bulmer and Golson make of the New Guinea ethnographic record 
in their different discussions of prehistoric axes and adzes.   

To begin, Craig gives a useful short history of research and writing on material culture 
in New Guinea and to a lesser extent in the wider region.  In the context of this volume he 
is particularly concerned with research that goes beyond the individual society to explore 
the historical relationships of material culture in entire regions.  On the whole he finds this 
type of work not to be very far advanced in the area of our concern, partly because of the 
lack of a methodology for describing the material under examination that allows 
comparative studies to be undertaken.  As a result, Craig says, research on material culture 
has not yet come close to achievements in linguistics in tracing ancestries and 
relationships.   

Craig goes on to review work of his own in the field.  One of his projects included a 
study of foreshaft designs on arrows from the Mountain Ok/upper Sepik region of Papua 
New Guinea and he became increasingly struck by the similarity to them of Lapita pottery 
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designs.  He therefore set out to explore this congruence between designs found on 3000–
3500 year-old pottery in Island Melanesia and those on 20th century arrow foreshafts of 
mainland New Guinea, increasing the size and geographical extent of his sample of arrow 
foreshafts for the purpose.    

This was an exploratory study and limited to the presence/absence of particular features 
of the arrow and Lapita designs.  Craig found the correspondences to be so close in terms 
of both structural principles and design elements that he concluded at the time that the 
arrow designs were derived from Lapita pottery and then spread widely in central and 
northern New Guinea.  He is now prepared to think that the designs are in fact indigenous 
(‘Papuan’), not introduced (‘Austronesian’), on the basis of other work of his which 
suggests that structural principles and techniques are the design features that are most 
resistant to outside influences.     

A note on dates 

All six archaeological papers note how their authors have dealt with radiocarbon dates 
and the equivalent calendar dates, called calibrated dates.  Most authors employ a mixture 
of radiocarbon and calibrated dates, the former expressed as ‘bp’, ‘before present, by 
convention 1950, the latter as ‘BP’, or ‘cal BP’, again ‘Before Present’, which again is 
1950 and essentially the same as saying ‘years ago’.  Specht pursues his discussion in 
terms of calibrated dates only, while Evans and Mountain have a table that sets out the 
radiocarbon and calibrated dates relevant to their archaeological data.  For at least some of 
their calibrations all authors except Specht and Denham talk about making use of an 
unpublished table giving quick reference to radiocarbon age conversions, drawn up by 
Simon Haberle of the Australian National University.  This applies to the section on 
Archaeological background and context in the present chapter. 

The Haberle table gives calibrations for ages at 200 year intervals from the radiocarbon 
present, or 1950, back to 26,000 bp.  Error terms are not considered and where more than 
one calibration value is possible for a radiocarbon age, the midpoint of such values is 
given.  The calibrations are based on CALIB v3.1 (Stuiver and Reimer 1993).  In the 
period 19,262 bp to 27,120 bp a linear conversion is used assuming corresponding 
calendar ages of 22,955 cal BP and 30,470 cal BP (after Bard et al. 1990). 
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9 Revisiting the Bismarcks:  
some alternative views 

  

 JIM SPECHT 

Introduction 

At the time of first human entry into the Bismarck Archipelago to the east of New 
Guinea about 40,000 years ago, the islands were an outlier group of the Pleistocene 
landmass known as Sahul (Allen et al. 1989). Since that time there has been continuous 
cultural and genetic change among the resident populations, at times in isolation and at 
times stimulated or introduced by external agencies. The history of these changes is long 
and complex and known only in sketchy outline. Much of the region remains 
archaeological terra incognita, yet the little that is known lends itself to a broad scale and 
generally coherent interpretation. Over the last decade or so, there has been on average 
more than one review of the evidence each year, varying in scope and emphasis but 
presenting essentially the same core data and ideas (Allen 1993, 1996, 2000; Allen & 
Gosden 1996; Enright & Gosden 1992; Gosden 1992, 1993, 1995; Spriggs 1992, 1993a, 
1993b, 1995, 1997, 2000a, 2000b). These papers are based on a small number of 
excavations, mostly conducted between 1985 and 1992, though new information is still 
emerging from the original data sets (for example Williams 1997, 1999; Leavesley & Allen 
1998; Pavlides 1999). 

Given the number of reviews available, it seems superfluous to provide yet another 
iteration of the data and interpretations. The reviews share much common ground, and the 
only point on which they differ in any marked respect is in relation to the significance of 
the appearance of Lapita pottery in the Bismarck Archipelago about 3300 years ago. This 
is most explicit in the opposing interpretations offered by Allen and Gosden (1996:182–
184; Allen 1996, 2000:163–165; Gosden 1995) on the one hand, and Spriggs on the other 
(for example 1993b, 1995, 1999, 2000b:289; see also Bellwood 1989, Green 1991a). 
Reduced to their basic elements, the two sides present their interpretations of the pre-
Lapita evidence in ways that either support or detract from the significance of the 
appearance of Lapita in the region. The present paper does not enter this debate, though it 
acknowledges that any interpretation of the pre-Lapita period has a bearing upon it. The 
paper is concerned, instead, with the problem identified by Allen (1993:140) that, where 
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data are fragmentary, initial hypotheses may not be further questioned if new data are not 
forthcoming. We may have reached that situation in the Bismarck Archipelago. 

Previous authors presented their narratives within three time units each covering 
between 10,000 to 20,000 years. This framework is punctuated by ‘pulses of human 
activity’ (Leavesley & Allen 1998:80; cf. Gosden 1993) marking changes in material 
culture and subsistence activities, beginning about 22,000 years ago. The paper returns to 
this idea of ‘pulses’ in the concluding discussion, but first it revisits some basic data and 
interpretations to see whether alternative views can be proposed, without necessarily 
keeping an eye on events that occurred in the late Holocene (cf. Allen & Gosden 
1996:192). In particular, the paper looks at selected aspects of environmental and 
subsistence history on which most reviews have been based.1

 

 
 

Figure 1: Location map for Bismarck Archipelago and Solomon Islands 

The geographical context 

The Bismarck Archipelago comprises the island provinces of East and West New 
Britain, New Ireland and Manus of Papua New Guinea, lying to the east and north of New 
Guinea (Figure 1). For the purposes of this paper, I add parts of the Solomon Islands chain 

  
1  My special thanks are due to Jack Golson for his careful and detailed reading of the original version of 

this paper that saved it from various problems of expression and interpretation. John Chappell kindly 
provided information and advice on the use of age-equivalents for radiocarbon dates that lie beyond the 
range of the standard calibration curves, and on sea levels during the Last Glacial Maximum. I thank also 
the following for loans of publications, references or discussion relating to various aspects: Jack Golson, 
Geoff Hope, Matthew Spriggs, Matthew Leavesley, Glenn Summerhayes, Robin Torrence (especially for 
use of unpublished data), David Roe, Peter White, Ross Sadlier, Dan Faith, Dan Bickel and Walter Boles. 
An unnamed referee, Matthew Spriggs and Matthew Leavesley provided constructive comments on 
earlier versions of this paper. None of these people necessarily agree with the outcomes, and I remain 
responsible for any shortcomings in the final version. 
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from Bougainville to Guadalcanal. I refer to these islands collectively in geographical 
terms as ‘the Solomons’, while noting the political implications of their human history that 
Spriggs (1992) has explored. 

During the late Pleistocene, the lowering of sea levels extended only slightly the land 
area of the Bismarck Archipelago and none of the major islands was ever linked to the 
New Guinea mainland. In the Solomon Islands, lower sea levels joined many islands from 
Buka and Bougainville in the north to Santa Ysabel and Florida in the south to form a 
single landmass (‘Greater Bougainville’) larger than the present island of New Britain 
(Gibbons & Clunie 1986:64, Figure 3; Spriggs 2000b:292).2 This has been an island world 
throughout its human history, but not one where the sea acted as a barrier to human 
expansion. Irwin (1992:5) has described the island chain from Southeast Asia to the 
Solomons as ‘an easy voyaging corridor’, in the western part of which, among the islands 
of Wallacea in eastern Indonesia, people developed the sea-going technology and skills 
necessary for entry into the islands of Near Oceania. 

The linguistic context 

Most interpretations of the region’s past conceive of it in terms of at least two major 
population movements represented by major linguistic divisions (but see Terrell 1986:42–
64; Terrell et al. 2001 for a contrary view). Most people in the region today speak 
languages that belong to sections of the Oceanic branch of the Austronesian language 
family (Ross 1988, 1989), which are regarded as relatively recent arrivals to the region (for 
example Pawley & Green 1973; Pawley & Ross 1993; Pawley 1999). Fewer in number are 
the so-called ‘Papuan’ or Non-Austronesian languages, which presumably have links with 
some languages spoken prior to the intrusion of Austronesian speakers. These 
contemporary Non-Austronesian languages are unevenly distributed through the region. 
There are none in Manus Province, and only one (Kuot) recorded for New Ireland (Ross 
1994:553). On New Britain there are seven, six of which are in the eastern half and only 
one (Anêm) in the western half (Ross 1996:ix, map; Thurston 1994). Taulil-Butam in east 
New Britain may be the only surviving relative of Kuot on New Ireland; its speakers might 
have migrated to New Britain with the ancestors of the Tolai several hundred years ago 
(Ross 1994:555; for the Tolai migration, see Salisbury 1972). A further Non-Austronesian 
language, Kovai, is spoken on the island of Umboi between New Britain and the New 
Guinea mainland (Bugenhafen 1994:43). 

In the Solomon Islands, there are no Non-Austronesian languages on Buka, but 
Bougainville has eight in two groups (Allen & Hurd 1963:19; Lincoln 1976:421, Map 2). 
South of Bougainville there is a group of five (one now extinct) in the central Solomons 
(Wurm & Hattori 1981:Map 15). In the southeastern outer islands of the Santa Cruz and 
Reef groups, there are three languages whose status as Non-Austronesian has been 
contested for many years, an issue which may never be resolved. One interpretation is that 
they are more recent arrivals than the Austronesian languages of the same area, and may 

  
2  Mayr and Diamond (2001:Figure 1.3) call this expanded landmass ‘Greater Bukida’ and extend it to 

include Florida in the far south. Today, the Bismarck Archipelago islands are the largest in the tropical 
Pacific east of New Guinea. In area, they are approximately as follows: New Britain – 41,000 km2; New 
Ireland – 10,300 km2; Manus – 2115 km2; and Bougainville – 9200 km2. 
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have links with Non-Austronesian languages further north in the Solomons chain (Tryon 
1994:612–613, 638). 

These Non-Austronesian languages do not form a coherent group, perhaps reflecting a 
long history as well as isolation arising in part from the extinction of intervening Non-
Austronesian languages through which linkages might have been sought. These extinctions 
were probably caused by the intrusion of speakers of Austronesian languages, which 
replaced or displaced the previous languages. Pawley and Ross (1993:450) note that, even 
though some Non-Austronesian languages have ‘partly held their ground’ in these islands 
groups, it is in these islands where we might ‘expect to find shifts from a Papuan to an 
Austronesian language’. Some extant languages appear to retain evidence for such 
replacements. Similarities between Non-Austronesian Kuot and Austronesian Mandak on 
New Ireland led Ross (1994:566) to suggest that the ancestors of the Mandak speakers 
once spoke Kuot or a related language, but abandoned it in favour of their present one. In 
the reverse direction, Thurston (1994:582–583) argues that Anêm has influenced several 
Austronesian languages of southwest New Britain, though Chowning (1996:9, 56) 
disagrees. Ross (1996:2) suggests that interactions between incoming Austronesian 
speakers and the pre-existing Non-Austronesian speakers may have led to innovations in 
Austronesian speech that resulted in the emergence of the Proto Oceanic branch of 
Austronesian. These discussions assume that parts, if not all, of the region were populated 
at the time of Austronesian intrusion. In the absence of linguistic data to support this, we 
must turn to the archaeological evidence. 

The archaeological context 

The three periods used in previous reviews cover the phase from initial occupation of 
the islands to the last glacial maximum, the period after this to about 10,000 years ago, and 
the Holocene. These extended units serve well for constructing a story from limited data, 
but are less useful for looking at the histories of the various elements of the story. In 
contrast, Table 1 summarises aspects of the archaeological evidence in ‘slices’ of 2000 
years. The choice of this interval is arbitrary, though the overall picture would be little 
changed by choosing odd-numbered millennia (that is 21–19ka rather than 22–20ka), and 
many of the archaeological ‘facts’ could be shifted between the slices of time. On the other 
hand, this presentation permits an easier understanding of the temporal relationships 
between data. Several sites on or near the north coast of New Guinea are included as a 
background to the island story. Table 2 summarises the first appearance of selected 
evidence at some of the Bismarck and Solomon sites. 

Table 1: Time-line summary of selected data for sites in the Bismarck Archipelago and 
Solomon Islands according to the calibrated 14C time scale  

The data are derived from the sources listed at the end of the table. 
 

44,000–40,000 
• Sea level falling from about -55 m to -80 m below present (-30m) 
• Buang Merabak possibly first used ~43–40ka (inconsistent dates) - marine fish present, 

possible shell artefacts 
• People present at Bobongara area of Huon Peninsula, New Guinea north coast by 

~40ka with waisted stone axes, possibly for forest modification 



Revisiting the Bismarcks: some alternative views      239 

40,000–38,000 
• Sea level rising from -80 m to -70 m (+10 m) 
• People present at Lachitu near Vanimo, New Guinea north coast ~39ka 
• People present at Yombon-Eliva and Matenkupkum ~39ka  
• Quarrying of chert around Yombon  
• Possible shell artefacts and production waste at Matenkupkum 
• Matenkupkum diet includes land animals, marine molluscs and fish (Scaridae) 
 
38,000–36,000 
• Sea level falling from -70 m to -82 m (-12 m) 
• Continued use of Matenkupkum 
• First use of Yombon-Airstrip and continued quarrying of chert 
• Lachitu abandoned? 
 
36,000–34,000 
• Sea level low at -80 m to -82 m 
• Continued use of Yombon-Airstrip and quarrying of chert 
• Continued use of Matenkupkum 
• Buang Merabak possibly first used (inconsistent dates) - marine fish present, possible 

shell artefacts  
 
34,000–32,000 
• Sea level rising from -82 m to -72 m (+10 m) 
• Further activity at Yombon-Airstrip 
• Kilu cave on Buka first used ~32ka - stone tools used on aroids, possibly Colocasia 

esculenta and Alocasia sp.  
• Possible formation of Kutau/Bao obsidian flows on Willaumez Peninsula 
 
32,000–30,000 
• Sea level falling from -72 m to -86 m (-14 m) 
• No dating evidence for use of any sites 
• Possible formation of Baki obsidian flows on Garua/Garala Islands 
 
30,000–28,000 
• Sea level falling from -86 m to LGM lowstand of -115 m to -125 m (-29 m to -39 m) 
• No dating evidence for use of any sites 
 
28,000–26,000 
• Sea level at LGM lowstand of -115 m to -125 m 
• Activity at Kilu 
 
26,000–24,000 
• Sea level at LGM lowstand of -115 m to -125 m 
• Matenkupkum in use 
• Buang Merabak in use? (Date inversion) 
• First use of Pamwak on Manus Island with chert only at ~24.3ka 



240      Jim Specht 

24,000–22,000 
• Sea level at LGM lowstand of -115 m to -125 m 
• Lachitu re-used briefly and then abandoned 
• Yombon, Matenkupkum abandoned? 
• Kilu – worked shell, Canarium sp. and Cocos nucifera possibly present; site abandoned 

~23ka until ~11.5ka 
• First use of Matenbek – New Britain obsidian and Phalanger orientalis present  
• Buang Merabak – New Britain obsidian and P. orientalis present; site abandoned 

~23ka? 
 
22,000–20,000 
• Sea level at LGM lowstand of -115 m to -125 m 
• Activity at Matenbek ~21.5ka, after which site abandoned; no other sites have dates in 

this period 
 
20,000–18,000 
• Sea level rising from -115 m/125 m to -105 m (+10 m to +20 m) 
• First use of Panakiwuk at ~18.1ka  
• Renewed activity at Matenkupkum ~18.5–19ka 
• Pamwak – nutshell present 
 
18,000–16,000 
• Sea level rising from -105 m to -100 m (+5 m) 
• First use of Balof 2 at ~17ka 
• Matenkupkum – New Britain obsidian and P. orientalis present ~16.5ka  
• Yombon-Eliva - renewed working of chert sources 
 
16,000–14,000 
• Sea level rising from -100 m to -90 m (+10 m) 
• Continued use of Matenkupkum 
• Activity at Buang Merabak and Balof 2? 
• Panakiwuk - P. orientalis present; Rattus praetor and Rattus exulans present but 

probably intrusive  
• Pamwak – Canarium sp. 
• Kowekau shelter in middle Sepik first used ~16ka; plant remains include Canarium 

indicum 
• Lachitu re-used ~15.5ka 
 
14,000–12,000 
• Sea level rising from -90 m to -70 m (+20 m) 
• Continued use of Lachitu, Matenkupkum, Panakiwuk 
• Misisil and Yombon-Asiu first used; first obsidian reaches Yombon area 
• Balof 2 – shell and stone tools used on aroids, possibly Alocasia macrorrhiza and/or 

Cyrtosperma merkusii, but not Colocasia 
• Pamwak - Lou/Pam obsidian replaces local chert; Spilocuscus kraemeri, Echymipera 

kalubu and R. praetor present? 
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12,000–10,000 
• Sea level rising from -70 m to -50 m (+20 m) 
• Pamwak – waisted axe and edge-ground stone axes, Tridacna shell adze blades, 

Spilocuscus kraemeri, Echymipera kalubu and R. praetor present 
• Balof 2 - possible use of Dioscorea bulbifera and D. rotunda; P. orientalis and New 

Britain obsidian present 
• Kilu re-used - single bone of P. orientalis present, but discounted 
• Panakiwuk - New Britain obsidian and R. praetor present 
 
10,000–8000 
• Sea level rising from -50 m to -30 m (+20 m) 
• Pamwak – use continues 
• Misisil re-visited 
• Kilu - Cocos nucifera, Canarium salomonense and C. indicum present  
• Balof 2 – Thylogale browni present but probably out of context 
• Matenbek re-used; shell bead, possible Trochus shell fishhook production 
• Buang Merabak abandoned? 
• Panakiwuk – C. indicum present, possibly Cocos sp.; site abandoned ~9ka to ~2ka 
• Buvusi Hill open site on New Britain used at ~8.5ka 
 
8000–6000 
• Sea level rising from -30 m to -5 m (+25 m) 
• Pamwak – possible Trochus shell fishhook production 
• Matenbek – pig present at ~7ka but possibly intrusive, after which site abandoned 
• Balof 2 – T. browni present  
• Buang Merabak – T. browni present? 
• Use of Yombon-Auwa; Misisil and other sites in Yombon area re-used 
• Lolmo cave, Arawe Islands, first used ~6.1ka - obsidian, shell fishhook present 
• Lebang Takoroi shelter on Nissan first used ~6.1ka; New Britain obsidian and P. 

orientalis present 
• Kilu – possible use of sago 
• Vatuluma Posovi cave on Guadalcanal first used ~6ka - Trochus shell armbands and 

Canarium sp. present 
• Re-use of Lachitu and first use of Taora near Vanimo on mainland - stemmed slate 

tools; possible pottery and pig at ~6ka, but both questioned 
• Dongan midden, Sepik-Ramu basin, first used - plant remains include Aleurites 

moluccana, Areca catechu, Canarium indicum, Cocos nucifera, Cordia, Pandanus, 
Pangium edule, Pometia pinnata, Sterculia, Pisonia, Calophyllum 

• Akari midden, Sepik-Ramu basin, first used - pig and pottery possibly present ~6ka, 
but both questioned 

 
6000–4000 
• Sea level reaches and exceeds present height ~5-6ka, perhaps settling at present height 

~4ka  (+2.5 m?) 
• Bobongara on Huon Peninsula – small shell midden on landward side of former lagoon 

~5.5–6ka 
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• Pamwak – pig present? 
• New Ireland - reduced use of most cave/shelter sites 
• Buang Merabak – Lou obsidian possibly present, T. browni and R. praetor possibly 

present 
• Peli Louson and Father’s Water open sites on Manus used ~4.8ka 
• Garua Island - earliest date ~6ka for obsidian working in Malaiol stream 
• Willaumez Peninsula - obsidian stemmed tools; also at Mopir but undated 
• Similar obsidian tools of probable Willaumez origin in Sepik region 
• Eastern Highlands of mainland New Guinea - possible New Britain obsidian and 

marine shells present 
• Yombon area re-used - chert stemmed and waisted tools; Misisil cave abandoned? 
• Kandrian coastal rock shelters Alanglong and Alanglongromo first used ~4.6ka 
• Nissan Island - Lebang Tatale first used ~4.6ka; P. orientalis present 
• Kilu abandoned ~5ka 
• Palandraku first used ~5.5ka - possible P. orientalis 
• Guadalcanal - Vatuluma Tavuro first used ~4.5ka; Canarium sp. present 
 
<4000 
• Sea at present level 
• Wide range of nut and fruit trees in use in the Mussau group and Arawe Islands 
• Lapita pottery widespread after ~3.3ka 
• Kohin cave on Manus occupied from 3.2ka 
• Lou obsidian appears in Lapita sites ~3ka 
• Misisil cave re-used from ~3.6ka 
• Yombon – plain pottery at Auwa open site ~2.7ka 
• Balof 2 - R. praetor, R. exulans, T. browni and Manus obsidian <3.5ka 
• Panakiwuk – T. browni and R. exulans present; Lou obsidian <2ka 
• Buang Merabak – Lou obsidian probably present 
• Matenkupkum – plain pottery present on surface 
• Palandraku – New Britain and Lou obsidian, pottery, pig present at <3.2ka  
• Buka generally – R. praetor, R. exulans and T. browni at ~2ka or later 
• Vatuluma Ngolu on Guadalcanal – P. orientalis and R. exulans at <1ka 
• Vatuluma Posovi – engraved rock art at ~3ka 
 
North coast New Guinea-Huon Peninsula: Muke 1984; Gorecki 1992, 1993, 1996; Gorecki et al. 1991; 
Groube 1986; Groube et al. 1986; Swadling 1990, 1994, 1997; Swadling et al. 1988, 1989, 1991; Yen 1990 
New Britain: Bonetti et al. 1998; Gosden et al. 1994; Pavlides 1993, 1999; Pavlides and Gosden 1994; Specht 
et al. 1981, 1983, 1991; Torrence 1992 
Manus: Fredericksen 1994, 1997a, 1997b; Fredericksen et al. 1993; Kennedy 1981, 1983; Minol 2000; 
Spriggs 2001; Williams 1997, 1999 
New Ireland: Allen 1994, 2000; Allen et al. 1988, 1989; Barton and White 1993; Flannery and White 1991; 
Gosden and Robertson 1991; Leavesley and Allen 1998; Leavesley et al. 2002; Marshall and Allen 1991; 
Rosenfeld 1997; Smith and Allen 1999; Summerhayes and Allen 1993; White et al. 1991 
Nissan: Flannery et al. 1988; Spriggs 1991, 1992, 1997, 2000a  
Buka: Flannery et al. 1988; Loy et al. 1992; Specht 1969; Wickler 1990, 1995, 2001; Wickler and Spriggs 
1988 
Guadalcanal: Roe 1992, 1993, 2000 
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Radiocarbon dating has been the preferred method for archaeological chronologies in 
the region, with only limited application of other techniques (Groube et al. 1986; Ambrose 
1994; White & Murray-Wallace 1996; Torrence & Stevenson 2000). As the radiocarbon 
dates approach the reliable limits of the technique, it is inevitable that discussion about the 
timing of human entry into the Bismarck Archipelago should become involved in the 
Australian debate regarding long and short chronologies. The details of this debate (Allen 
1994, 2000; Allen & Holdaway 1995; Chappell et al. 1996; Chappell 2000:78–81; 
O’Connell & Allen 1998) lie beyond the scope of this paper, though its significance does 
not. The current evidence for the archipelago sits comfortably with the short chronology, 
which places human entry into the Sahul region at about 40–45,000 years ago. The long 
chronology would extend this by 15,000 years or more, implying that a large part of the 
history of the region is yet to be revealed or that there was a long delay before people 
entered the Bismarck Archipelago. In both cases, however, there is the possibility that age 
determinations at about 35,000 years may understate the true ages of the samples as a 
result of contamination as they approach the limits of the 14C technique (cf. Chappell et al. 
1996). The existence of a radiocarbon plateau around 34–33,000 14C years ago (Turney & 
Bird 2002:3) further complicates the situation. Chappell (2000:86–87), an advocate of the 
long chronology, has proposed an interpretation of the earliest dates for the archipelago 
that favours the current figure of about 40,000 years ago while opting for the long delay 
view. Aspects of his argument may be questioned, but its acceptance for the present will 
allow focus on other aspects of dating in the region. In doing so, I do not reject the 
possibility of a long chronology for the Bismarck–New Guinea region, but simply note that 
there is no evidence to support it at this stage. Since the proposal for the long chronology, 
no new Pleistocene work has been reported, other than renewed work at Buang Merabak 
(Leavesley et al. 2002), to which the newer dating techniques or improvements in existing 
techniques might have been applied. 

The radiocarbon dates have been calibrated using the Calib 4.3 program for dates back 
to about 20.5ka (ka=1000 years). Beyond that, an informal calibration equation proposed 
by Gillespie (1998:172, Figure 2) was applied, to align older 14C results with those from 
other techniques thought to provide more reliable ages. Gillespie’s equation provides a 
suggested age-equivalent, but is based on a divergent set of data published by others and 
cannot be taken as anything other than a general guide. The equation shifts 14C dates in the 
late Pleistocene backwards by up to 4000 years. While this approach privileges the non-14C 
techniques by assuming their reliability and accuracy, it places the archaeological dates on 
a roughly equal footing with those used in the construction of late Pleistocene sea level 
curves.3 Table 1 shows for each 2000-year period the approximate position of the sea 
relative to its present level. The values assigned are taken from the most recent curve based 
on Huon Peninsula data (Lambeck & Chappell 2001:Figure 1B, 683; also, Chappell 
2000:87, Figure 3), which differs significantly from earlier versions. This new version 
places the start of the Last Glacial Maximum (LGM) low sea level at about 30–28ka, and 

 
3  Gillespie (1998:171) acknowledges problems with using this equation, ‘which is a compromise’ between 

marine/terrestrial and geomagnetic datasets for the calculation of 14C production rates. He notes, in 
particular, the ‘conflicting results from different studies for the period 30–45,000 BP, with much detailed 
work remaining to resolve the necessary corrections’. Van der Plicht (1999) discusses calibration issues 
during and beyond the LGM, particularly problems with the geomagnetic data. Turney and Bird (2002:3) 
discuss problems with the radiocarbon plateau at 34–33,000 14C years BP that produces ‘ages that are 
statistically indistinguishable for 6000 calendar years from 41,000 to 35,000 cal. BP.’ 
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extends its duration from about 2000 years to about 8–10,000 years. The values given in 
Table 1 are approximations only to indicate the general sea level trend for each time slice. 

The archaeological term ‘site’ is often misinterpreted as referring to a location where 
people lived and conducted their daily chores, whereas it should refer solely to a place at 
which some form of human activity was carried out at some point in the past. Human 
activities spread across the landscape, embracing several ecological and social zones, so 
that an archaeological site represents only one part of the total spatial extent of a group’s 
activities. This propensity for people to conduct their lives across the landscape presents 
problems of interpretation for archaeologists, who may have data from only one locality 
out of the many actually used at any time (cf. Gosden 1995:814). For the cave and shelter 
sites discussed here, we assume that they were locations of transitory use varying from a 
few hours to several weeks or more, and were not necessarily the sole or even primary loci 
of activity. On the other hand, open locations such as those in the Yombon area of inland 
New Britain dated to about 40–36ka may or may not indicate open-air settlements with 
structures, evidence for which is not yet forthcoming at any of the sites discussed here. The 
first evidence for structures in the New Guinea region comes from the NFX site in the 
Eastern Highlands of the mainland, where charcoal interpreted as the remains of a post 
from a structure was dated to about 21ka (Watson & Cole 1977:35–40, 194–195). 

The evidence: dates, sea levels and settlement 

Almost every site has problematic dates that are anomalous in their stratigraphic 
context; these are omitted from the present discussion. They include three dates from 
Buang Merabak, where I follow Leavesley and Allen (1998) in preference to Rosenfeld 
(1997). Two marine shells from the basal spit of this site recovered during a more recent 
excavation have yielded two pairs of age determinations that differ by about 6500 years 
(Leavesley et al. 2002:56, Table 1). In the absence of a reasonable explanation for this 
difference, it is impossible to prefer one pair in favour of the other and one result from 
each pair is included in Figures 2 and 3. 

Three Holocene dates from layers 6 and 7 at Pamwak are inconsistent with the main 
series (Fredericksen et al. 1993:147; Fredericksen 1994:Appendix A). The remainder of 
the Pamwak dates are accepted, although some in layer 3 may seem at first sight to be 
inconsistent (Fredericksen et al. 1993:146). When the dates (excluding the problematic 
ones from layers 6 and 7) are considered within the context of their excavation squares and 
quadrants, each quadrant set of dates forms a consistent stratigraphic series that suggests 
that the published interpretation of the stratigraphy (Fredericksen et al. 1993) may require 
some revision (cf. Spriggs 1999:18 for the context of pottery finds at Pamwak). Only the 
oldest secure dates are retained for Nissan, where most of the dates fall after the main 
period of interest of this paper. The bone apatite dates for Panakiwuk represent minimum 
estimates that differ sufficiently from other samples for the same or adjacent contexts to 
justify their exclusion (Marshall & Allen 1991:66).  

On Table 1 several time slices have no dated archaeological evidence. This is shown 
graphically on Figure 2, where the 14C dates are plotted from oldest to youngest, and on 
Figure 3, which summarises the frequency data for sites and dates in each time slice (the 
large number of dates in the 12–10ka range represents multiple samples for Pamwak). 
Such gaps are to be expected with so few early sites and so few dates for them, and the 
smaller gaps of between 500 and 1000 years could reflect the use of single points for the 
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dates rather than the ranges indicated by their standard deviations. Each site displays 
breaks in use ranging from a few hundred years to several millennia, or periods of low 
level, intermittent use (for example Allen et al. 1989:Figure 2; Gorecki et al. 1991; Gorecki 
1996; Gosden & Robertson 1991; Marshall & Allen 1991; White et al. 1991; Fredericksen 
et al. 1993; Rosenfeld 1997; Leavesley & Allen 1998; Pavlides 1999).  

Earlier reviews of the data suggested that some sites, such as Matenkupkum and Kilu, 
were abandoned during the LGM (then viewed as between about 20ka and 18ka), when sea 
level fell to about 115–125 m below its present level. This argument suggested that the 
falling sea level left sites perched high up on cliffs, with the result that access to some sites 
or to the littoral zone became so difficult that the people moved to more convenient 
locations (for variations on this theme, see Allen et al. 1989:551, Figure 2; Allen 1996:18; 
Leavesley & Allen 1998:80; Spriggs 1997:45–47; Wickler 1995:154; 2001:37, 239–240). 
If those new locations were close to or on the beaches of the time, they would now be 
removed from the archaeological record as a result of post-glacial sea level rise. The 
redating of the LGM, however, requires a modification of this proposal. 

Figure 4 expresses the 22 oldest dates as age ranges at two standard deviations and 
shows that the ranges overlap, with the exception of the period between about 31.4ka and 
28.1ka where there is a gap of about 3300 years. While the gap could be the result of 
sample bias, this period covers the early part of the LGM and the possibility of site 
abandonment with falling sea level could apply here. What is remarkable, however, is that 
from about 28.1ka onwards, the sea lowstand did not present a difficulty for people 
wishing to use the sites that were supposedly stranded high up precipitous cliffs. All 
authors acknowledge that when first used, each site was some metres above the beaches of 
the time. Table 3 lists six coastal sites with their current elevation, approximate date and 
estimated sea level position at the time of first use, and elevation during the LGM. The 
initial date for Pamwak is based on Minol (2000:25) and Spriggs (2001:367), who cite a 
date of about 20,900 BP without laboratory code or standard deviation (cf. Allen & Gosden 
1996:188). Buang Merabak is variously described as being 50 m and 150 m a.s.l. 
(Rosenfeld 1997:213; Steadman et al. 1999:2564); from personal observation, an elevation 
of 50 m is more likely. With the exception of Pamwak, the horizontal distance between the 
sites and their beaches during the LGM was not significantly increased, and Allen 
(2000:148) estimates that the New Ireland coastal sites were probably still within 1 km of 
the coastline. Pamwak is currently about 4 km from the sea, but during the LGM it was 
about 6–8 km from the coast (Fredericksen 1994:171; Fredericksen et al. 1993:144). Table 
3 assumes no significant uplift or subsidence of the site due to tectonic or seismic activity 
since the time of first use. This assumption may be misleading, for all of the sites are 
located in areas of known activity. Uplift rates can vary considerably, and sudden uplift 
events associated with seismic activity further complicate the situation (cf. Ota et al. 1993 
for Huon Peninsula; Boyd et al. 1999 for the Kandrian area of New Britain). Swadling et 
al. (1989:106–107) note three uplift rates on the north side of New Guinea which illustrate 
the highly variable nature of uplift in this region: 0.5m/ky for the lower Sepik–Ramu 
Basin, 3m/ky for parts of Huon Peninsula, and 8m/ky for the Aitape area. In the absence of 
specific data for the sites considered here, we cannot adjust their elevations to allow for 
possible uplift since their first use. 
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Figure 2: Plot of selected calibrated and ‘age-equivalent’ 14C dates for the Bismarck 
Archipelago and Solomon Islands  

The dates are derived from the publications listed for Table 1. The basis for the calibration 
and age equivalent estimates is explained on pages 246–247. 
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Figure 4: Plot of 14C dates older than about 18,500 radiocarbon years, calibrated by 
CALIB 4.3 or by the Gillespie (1998) equation to give an age equivalent to  

calibrated dates  
The list provides sample laboratory number, context summary, conventional radiocarbon 
age and calibrated age range (samples 18 to 22) or rounded age-equivalent (samples 1 to 
17). Each sample is plotted at a 2 sigma range; sample 17 from Pamwak is assigned an 

arbitrary ±250 years. Of the four new AMS dates for Buang Merabak spit 40, only ANUA-
15809 and ANUA-16303 are included as the four dates are paired samples on two shells 

(Leavesley et al. 2002:56). 
 
 

1.   ANUA-15809 Buang Merabak IB spit 40 39,090±550 (43,180) 
2.   Beta 62319 Yombon FYV/2 unit 5 35,570±480 (39,200) 
3.   ANU 8179  Matenkupkum layer 7  35,410±430 (39,000) 
4.   Beta 62323 Yombon FIF/3 unit 5  33,600±670 (37,400) 
5.   ANU 5070a Matenkupkum layer 7  33,300±950 (37,000) 
6.   ANU 5070b Matenkupkum layer 7  32,700±1530 (36,500) 
7.   Beta 47046 Yombon FIF/2 unit 5  32,630±400 (36,500) 
8.   ANU 5065  Matenkupkum layer 7  32,500±800 (36,400) 
9.   ANUA-16303 Buang Merabak IB spit 40 32,440±570 (36,265) 
10. ANU 6614  Buang Merabak spit 30 31,990±830 (35,800) 
11. ANU 5469  Matenkupkum layer 7  31,350±550 (35,200) 
12. OZA 180  Yombon FIF/4 unit 5  29,100±750 (33,000) 
13. ANU 5990  Kilu IID/21   28,340±280 (32,000) 
14. Beta 26150 Kilu IID/18   23,820±290 (27,500) 
15. ANU 5953  Matenkupkum layer 7  21,280±280 (24,700) 
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16. ANU 7507  Buang Merabak spit 16b 20,890±270 (24,300) 
17. No lab. code Pamwak basal layer  20,900         (24,300) 
18. Beta 29007 Matenbek layer 4  20,430±180 (24,525–22,785) 
19. ANU 6962  Buang Merabak spit 25 20,350±290 (24,555–22,550) 
20. Beta 26149 Kilu IIB/15   20,140±300 (24,360–22,305) 
21. Beta 29008 Matenbek layer 4  19,540±250 (23,600–21,710) 
22. Beta 29009 Matenbek layer 4  18,560±360 (22,550–20,420) 
 

Table 3 shows that all of the sites were situated well above sea level at the time of first 
use, irrespective of when that occurred.  Four were first used when sea level was already 
100 m or more below its present relative position. Their occupants were still able to access 
beach-level resources and brought at least some of them back to the sites. Although 
Matenkupkum, Buang Merabak, Lachitu and Kilu were all in use before or by 32ka, none 
has dated evidence for use between 31.4ka and 28.1ka, though Allen et al. (1989:Figure 2) 
suggest that Matenkupkum was probably used during this period. It seems strange that four 
sites in widely separated locations should display use before the LGM, when relative sea 
level was already well below the sites, and some were re-used during the LGM, but none 
has dates at the start of the lowstand. The additional vertical distance of 30 m to 50 m at 
the time of the LGM lowstand initially might have deterred site use, and encouraged 
people to relocate their activities because of difficulty of access to shore line resources or 
of increased distance to carry them back (cf. Gosden & Robertson 1991:40). Later on in 
the LGM, this deterrent clearly did not come into play. While the apparent gap in site 
usage may be an artefact of sampling, an explanation might be sought in other factors, such 
as temporary abandonment of the region. 

The subsistence base:  animals 
Marine 

Allen (2000:144) has observed that among ‘the great dietary constants’ for human 
occupation of the Bismarcks were the marine fishes and shellfish and other marine animals 
that would have differed little, if at all, from those already experienced in the colonising 
source area on the New Guinea north coast. From the initial settlement of coastal New 
Ireland, people used marine resources as well as terrestrial animals and plants in a broad-
spectrum foraging strategy (there are no subsistence data for the inland sites around 
Yombon, or for the earliest levels of Pamwak). Chappell (1982; 1993:45–46; 2000:89–92; 
cf. Chappell & Thom 1977:282–288) has reviewed in general terms the nature of coastal 
habitats at times of changing sea level in the late Pleistocene and Holocene, noting that 
much of the biotic richness of today is largely a post-Pleistocene development (cf. Groube 
1989:295; Dickinson 2000). Chappell suggests, in particular, that at times of falling sea 
level, hard shorelines are exposed and available marine food resources should reflect this. 
But with rising sea level, sediments are likely to accumulate along shorelines to form 
intertidal or sub-tidal sandy or muddy bottoms and, locally, areas of swamp. Between 40ka 
and 30ka, sea level fluctuated between -70m and -86m, repeatedly relocating the shoreline. 
At no point in this period were the coastal habitats as stable as in the late Holocene. The 
long period of the LGM lowstand (probably with some minor fluctuations of sea level) 
might have allowed the development of relatively stable conditions, though probably 
different from those of today. With the start of rising sea level from about 20–18ka, coastal 
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conditions would have been continually changing until stabilisation of sea level in the 
middle to late Holocene. 

Gosden and Robertson (1991:40–41), Swadling (1994:130–132) and Leavesley and 
Allen (1998:67–69) have reviewed the evidence for the exploitation of marine molluscs at 
Matenkupkum and Buang Merabak, though basing their interpretations on the timing of the 
LGM at about 20–18ka. While differing in detail, their interpretations agree that the 
Pleistocene levels of these sites are dominated by taxa (mostly gastropods) such as Turbo 
spp., chitons and various nerites that prefer open, hard shorelines, though Buang Merabak 
has more sheltered shore species (Swadling 1994:130).  At Kilu, Wickler (1995:663–668, 
Table 7–10; 2001:231–233) notes a similar pattern, with chitons forming a relatively 
common component of the shell assemblage until the early Holocene. The terminal 
Pleistocene and Holocene assemblages show a wider range of taxa, including more bivalve 
taxa and those preferring soft shores (particularly Polymesoda coaxans) and rubble 
environments or turbulent water on the reef edge. These changes in shell assemblage 
composition probably reflect habitats changing with sea level rise, but the information 
available for the Pleistocene levels is too general to suggest a detailed picture. The 
assemblages, however, broadly accord with Chappell’s model, and their composition is 
probably as much a function of environment as it is of human selection (cf. Gosden & 
Robertson 1991:40–41; Spriggs 1993b:190; Wickler 2001:232–233). In the basal levels of 
Buang Merabak and Matenkupkum, many shells are large examples of large species 
(Leavesley & Allen 1998:69; Gosden & Robertson 1991:40), suggesting that predation on 
the shell beds was sufficiently low and intermittent during the late Pleistocene that the beds 
could recover between visits. Terminal Pleistocene and Holocene assemblages show a 
range of smaller taxa and smaller individuals are well represented, perhaps reflecting more 
sustained exploitation (Gosden & Robertson 1991:40). For Buka, Wickler (2001:233) sees 
‘no evidence for human overexploitation of molluscs’, and suggests long-term stability in 
mollusc predation. 

The studies of mollusc assemblages from pre-LGM contexts have not identified 
evidence for the loss of taxa as a result of the cooler temperatures prevalent during the last 
glacial period, when sea surface temperatures were 2–3oC colder than at the present 
(McCulloch et al. 1996; Tudhope et al. 2001). Although we have no data about the relative 
abundance of taxa during this period, their continuation into later periods suggests that they 
were available during the gap from 31.4 to 28.1ka on Figure 2. At this point, let us turn to 
the nature of the terrestrial resources available to the early colonists. 

Terrestrial 

It has become customary, when writing about the human colonisation of the western 
Pacific Islands, to acknowledge two biogeographical boundaries that mark major breaks in 
the distribution of plants and animals. The first lies between Huon Peninsula on mainland 
New Guinea and New Britain, represented by the Vitiaz and Dampier Straits. The second 
lies between Makira at the southern end of the Solomon Islands’ chain and the Santa Cruz 
group to the southeast. Thorne (1963:328) highlighted the biogeographical significance of 
the latter as ‘a useful boundary’ between west and east Melanesia. Following the initial 
suggestion of Pawley and Green (1973) and the more comprehensive exposition by Green 
(1991b), this boundary is now seen as separating Near and Remote Oceania. The break  
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between New Guinea and New Britain is also important, for it marks the border between 
the extended Pleistocene landmass of Sahul and its outlier islands of the Bismarck 
Archipelago. For brevity, this biogeographical break is identified here as the Vitiaz Line. 

A direct route from New Guinea to New Britain requires a sea crossing of about 90 km, 
though this can be greatly reduced by using islands in the northern part of Vitiaz Strait as 
stepping-stones. Because of its narrowness, this is a logical route of entry into New Britain 
for humans as well as plants and animals. Green (1991b:493–494) noted that the decline in 
numbers of animal taxa found on the New Britain side of the Vitiaz Line emphasised its 
significance as a biogeographical boundary, across which there was a ‘marked attenuation 
in the varieties of plants and animals’. He did not fully itemise the mammals on the New 
Guinea side, but did so for New Britain, listing one species each of bandicoot, wallaby and 
cassowary, two species of phalanger, and four genera of rats. For birds, he observed that 
‘[t]he 265 species of birds found on the New Guinea coast opposite falls to 80 on New 
Britain.’ Subsequent authors have dealt variously with these numbers (for example Allen 
1993:144; 1996:14; Allen & Gosden 1996:185; Spriggs 1997:12), and the number of 
species on the New Guinea side varies according to whether the mammal totals have been 
updated following Flannery’s (1995a, 1995b) reviews of the faunas of New Guinea and the 
southwest Pacific. In his most recent presentation, Allen (2000:144–145) includes 
terrestrial mammals that might represent ‘potential game’, but does not provide the criteria 
for his selection. Allen cites 52 ‘potential game’ species on the New Guinea side, 
consisting of two anteaters, 38 marsupials and 12 large rats, compared with only four 
marsupials and two large rats on New Britain. 

Table 4 compares the species numbers of animal groups on New Guinea with those on 
the main islands of the Bismarck Archipelago, and illustrates forcefully the decrease in 
diversity across the Vitiaz Line. This relative impoverishment of the fauna is seen by some 
to indicate that the rainforests of the Bismarcks are poor foraging grounds (Gosden 
1993:131; Spriggs 2000b). Allen (2000:144) further suggests that the general scarcity of 
terrestrial flora and fauna suitable for human consumption contributed to a focus on marine 
resources in the Pleistocene sites. 

Some totals vary from the original listings, which occasionally contain arithmetic errors. 
Note that some totals may vary depending on the sources used (Mayr & Diamond 
[2001:Tables 4.1–4.4, 9.1, 9.2], for example, provide slightly different totals for the non-
marine vertebrate groups), and are likely to change with additional field survey and 
taxonomic work.  ‘Mammals’ exclude domesticates and commensals introduced by 
humans. Williams (1997:Appendix 3–1) lists a further six mammal species for Manus 
Province that do not appear in Flannery (1995b:416), though some may be alternative 
identifications to species listed by Flannery. ‘Birds’ include resident land birds, seabirds 
and migrants. The totals for ‘Land snails’ are minimum estimates only. 

While the decline in species numbers across the Vitiaz Line is marked, it is useful to 
look more closely at the message they convey. The number of species is not an indication 
of a rich or poor environment for human use. The abundance and distribution of the 
animals are critical, for rainforest faunas tend to be a mosaic of small numbers of 
individuals, often of arboreal habit (Bellwood 1997:157). The problem for hunters is not 
the number of species, but the low density and dispersed nature of the populations. This 
holds for New Guinea as well as for the islands. 
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Table 4: Distribution of selected animal groups by species across the Vitiaz Line  

  New Guinea New Britain New Ireland Manus Solomons
Mammals           
 Total no. species 209 39 35 16 51
 Monotremes 2 0 0 0 0
 Marsupials 68 4 0 0 0
 Murids 68 6 2 1 10
 Megachiroptera 20 14 11 8 23
 Microchiroptera 51 15 22 7 18
        
Birds 708 159 129 67 125
Crocodiles 3 1 1 1 1
Freshwater turtles 9 0 0 0 0
Frogs 201 16 6 4 24
Lizards 189 35 26 35 55
Snakes 68 11 13 5 21
Land snails ~1000 108 55 31 ?

 
The sources used are: 
Mammals: Flannery 1996:Table 1; 1995b:416 
Birds: Beehler 1993:Table 15–3; Beehler et al. 1986:5 
Crocodiles: Allison 1996:Table 2 
Freshwater turtles: Allison 1996:Table 2 
Frogs: Allison 1996:Table 1 
Lizards: Allison 1996:Table 3 
Snakes: Allison 1996:Table 4 
Land snails: Cowie 1996:359 

 
If we assume that mammal species on New Guinea living close to the Vitiaz Line were 

more likely to cross it than those living far away from the north coast, in environments not 
represented on Huon Peninsula coast and/or at high altitudes, how many species actually 
crossed the Line, and how many that had the opportunity to do so, did not? Within the 
Bismarck Archipelago, there are at least 51 species of mammals (Flannery 1996:404). New 
Britain has at least 39, excluding the tree kangaroo Dendrolagus matschiei, which Flannery 
et al. (1996:110) regard as a probable human introduction. On Huon Peninsula, there are at 
least 47 species (Flannery 1995a), which is undoubtedly an incomplete figure but far below 
the total of over 200 for New Guinea as a whole with which others have compared the 
New Britain fauna. Of the Huon species, 16 (33%) are shared with the Bismarcks, 
representing 41% of the New Britain fauna. All of these have altitudinal ranges that start at 
sea level. Eleven of the 31 Huon species that are not shared with New Britain live above 
1000 m (23% of the Huon total), leaving 20 species that had the opportunity to cross the 
Vitiaz Line but did not. Ten of the remaining 23 New Britain species are endemic to New 
Britain or the Bismarck Archipelago, presumably indicating that the ancestral populations 
speciated after arrival. This leaves 13 New Britain species that are not recorded on Huon 
Peninsula, of which nine are distributed today along the north coast of New Guinea to the 
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west. If we exclude species living above 1000 m, we see that almost half of the Huon 
species successfully traversed the Vitiaz Line. Assuming that the initial human colonisers 
of the Bismarcks came from somewhere along the New Guinea north coast, including 
Huon Peninsula, they would have encountered a familiar mammal fauna of reduced 
richness that lacked the larger non-volant species, for which water crossings would always 
need an assisting hand from nature or people. 

On the basis of archaeological recoveries on New Ireland, Flannery and White (1991) 
have proposed that the natural distribution of some New Guinea mammals may have been 
extended by deliberate human translocation of animals into the Bismarck Archipelago 
during the Pleistocene and Holocene. The main mammals in question are those with a large 
body weight (values taken from Flannery 1995a and 1995b): Phalanger orientalis (2–
3.5kg), Thylogale browni (5–9kg), Spilocuscus kraemeri (Manus only: 2.5kg), and the 
bandicoot Echymipera kalubu (New Britain and Manus only: to 1.5kg).4 The small murids 
Rattus praetor and R. exulans may have been accidental introductions. To these can be 
added Dendrolagus matschiei (New Britain only), Spilocuscus maculatus (Mussau and 
New Ireland only), and the dwarf cassowary, Casuarius bennetti, which occurs on New 
Britain only (Mayr & Cottrell 1979:7) and almost certainly as a result of human agency 
(White 1976). All of these species may have reached the archipelago only in recent times. 

Human agency in translocating these mammals, by accident or design, has become a 
recurrent theme in reviews of the Bismarck archaeological record (cf. Gosden 1992:59; 
Spriggs 1997:53–55; 2000b:296–297; Allen & Gosden 1996:188–189; Leavesley & Allen 
1998:77–78; Allen 2000:152–154; White et al. 2000). While the animals were not 
necessarily a significant part of the diet, their presence increased the stock of available 
animal protein (Gosden 1993:133). 

There are several difficulties with the model. It was proposed because the bones of 
some animals appear in the New Ireland sites some time after initial site use, and because 
the large body mass of most of them makes it unlikely that they crossed the sea barriers 
without human intervention. If translocations were deliberately undertaken as a strategy to 
improve meat protein sources, they were not very successful, to judge from Allen’s 
(2000:144–145) comments about the paucity of ‘potential game’ animals in the Bismarcks. 
New Britain has five species weighing 500g or more, New Ireland only three and Manus 
four. The largest species, Thylogale browni at 5–9kg, appears to be a mid-Holocene 
introduction on New Ireland, and possibly only after about 3500 years ago on Buka, when 
domestic pigs were also established in the islands (see Table 2). 

The date of first appearance of an animal in the archaeological record may or may not 
indicate the time of its arrival in the archipelago. There is no record of the indigenous 
faunas of the islands prior to the arrival of humans against which the model can be tested. 
The pre-cultural levels at Balof 2 and Panakiwuk contain faunal remains, but they date to 
more than 20,000 years after human arrival on New Ireland. At Balof 2 (White et al. 
1991:49, Table 1), thirteen taxa of mammals (11 bats, two murids) were found below the 
oldest cultural level, two of which (tiny bats) do not occur in the archaeological deposits. 
This total falls short of the current New Ireland mammal fauna of about 35 species (see 
Steadman et al. 1999:2567 for a similar under-representation of birds in New Ireland sites). 
The pre-human fauna of stratigraphic unit 16 at Panakiwuk shows a similar picture 
  
4  The New Ireland Thylogale remains were originally assigned to a subspecies of Thylogale brunii 

(Flannery et al. 1988; Flannery & White 1991). Following a taxonomic revision of the T. brunii complex, 
the Bismarck Thylogale is now treated as a separate species, T. browni (Flannery 1995b:83). 
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(Marshall & Allen 1991:45, Table 13). Bats dominate the indigenous mammal fauna of 
New Ireland today (Flannery & White 1991:Table 6), and the pre-cultural assemblages 
could be viewed as a reasonable reflection of this, though some of the ‘missing’ animals do 
not include caves and rock shelters in their natural habitats. 

Table 2 shows the dates of first occurrence of the animals presumed to have been 
introduced to the Bismarcks. New Britain is an obvious gap in the record; at this stage, 
none of the deposits older than terminal Pleistocene have yielded faunal remains.  
Phalanger orientalis is present at Buang Merabak and Matenbek from about 23.5ka, and 
occurs after the LGM at other New Ireland sites and on Manus. It did not reach the 
Solomon Islands until the late Holocene (Spriggs 2001:370). Rattus praetor shows an 
irregular distribution, from >15ka at Panakiwuk and 11ka at Pamwak to 6ka or less at 
Buang Merabak and Balof. This irregularity deserves attention  (Spriggs 1997:55; White et 
al. 2000:106). Rattus praetor is present today throughout the archipelago, but on mainland 
New Guinea the eastern limit of its distribution is around the Sepik–Ramu drainage. It 
apparently does not occur on Huon Peninsula, though it is present on New Britain 
(Flannery 1995a:334). At Panakiwuk, R. exulans appears with R. praetor in stratigraphic 
unit 11 at about 15.5ka (Marshall & Allen 1991:78). Marshall and Allen reject this date for 
R. exulans on the grounds that elsewhere it is a late Holocene introduction (cf. Matisoo-
Smith et al. 1999:261), and suggest that the R. exulans bones may be ‘most parsimoniously 
considered to be derived from more recent levels.’ If that is accepted, R. praetor, which is 
slightly larger than R. exulans, is also not necessarily in context in unit 11. The two species 
occur sporadically through stratigraphic units 11, 8 and 6, and only regularly from unit 4 
upwards (<2ka) (Marshall & Allen 1991:Table 16).  The MNI for R. exulans in 
stratigraphic units 11, 8 and 6 is one animal per unit. Unfortunately, it is not possible to 
examine the frequencies of R. praetor in these units, for which the Rattus species other 
than R. exulans are reported as a single group (Marshall & Allen 1991:Table 15). Flannery 
(1995a:334) reports that R. praetor is a ‘strong burrower’ that uses its burrow to protect its 
young. The apparently early presence of R. praetor at Panakiwuk could thus be an 
intrusion through such a burrow. Units 8 and 6 are dated between 10ka and 12ka, and the 
intrusion could have occurred during that period or later. The presence of R. praetor at 
Pamwak is relevant here. 

At Pamwak, R. praetor bones were found in six quadrants: 2SE (spit 9a), 3SE (spit 3b), 
3NE (spit 6a), 4NE (spit 2c), 4NW (spit 2b), and 4SW (spit 3b). None of these has a direct 
14C date, though 4SW spit 3b is bracketed by 5.6ka to 11ka (Fredericksen 1994:Appendix 
A). The other finds of R. praetor are younger than 10.7ka, 9.2ka and 6.6ka respectively. 
On the basis of these contexts, Williams (1999:244, Figs. 5 and 6) accepts that R. praetor 
arrived at Pamwak around 10–10.5ka, more than 4000 years later than the finds at 
Panakiwuk in unit 11, but similar to the dates for R. praetor in units 8 and 6. At Pamwak 
and Panakiwuk R. praetor may thus be no earlier than 10ka to 12ka.  

The bandicoot Echymipera kalubu occurs today on New Britain and Manus, but not on 
New Ireland in either modern or archaeological contexts. It first appears at Pamwak 
between 10.5ka and 13ka (Williams 1997:Appendix 3, Tables 3.8.1–17). While E. kalubu 
on New Britain may be an introduction from Huon Peninsula, its absence from New 
Ireland suggests that it reached Manus as a direct introduction from New Guinea or one of 
its offshore islands (Spriggs 2000b:297; Allen 2000:155). 

The phalanger Spilocuscus kraemeri is present on Manus, but is not recorded in the rest 
of the archipelago. It is also absent from mainland New Guinea, but is present on former 
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land-bridge islands off the north coast (Flannery 1995b:104–105). Its taxonomic status is 
uncertain and it may be a sub-species of S. maculatus, which occurs on the north coast of 
New Guinea. While S. maculatus occurs on Huon Peninsula (Flannery 1995a:184), it does 
not feature in the contemporary New Britain fauna (Flannery 1995b:417–418). At 
Pamwak, bones of S. kraemeri were found in quadrants 2NW, 4NE, 4NW and their 
associated baulks (Williams 1997:Appendix 3, Tables 3.8.1–17). The only find that can 
confidently be related to a 14C date is that in 4NW spit 2d, which is younger than 9.2ka, 
though finds in quadrant 2 South Baulk could be equal to or less than 13.5ka. A date of 
about 9ka to 13ka for its introduction to Manus is not unreasonable. 

There are, then, three animals, R. praetor, E. kalubu and S. kraemeri, which may have 
reached the Bismarck Archipelago at about the same time. Possible dual entry points have 
been noted for E. kalubu via Huon Peninsula – New Britain and north coast New Guinea–
Manus. On present distributional evidence, the most likely source area for S. kraemeri or 
its ancestral form is the north coast islands to the west of Huon Peninsula, while R. praetor 
is unlikely to have come from an area east of the Sepik–Ramu Basin. We have, then, three 
animals that  

(a)  appear on Manus around 9ka–13ka;  
(b) are unlikely to have reached Manus via Huon Peninsula – New Britain – New 

Ireland; and  
(c) for R. praetor and S. kraemeri, have a probable source area on the north coast of 

New Guinea and its adjacent islands to the west of Huon Peninsula (cf. Allen 
2000:155).  

This would seem to fit a model of emerging interaction spheres within the archipelago 
(Allen & Gosden 1996; the Pamwak data were not available at that time). However, any 
interaction between Manus and New Ireland did not result in the transfer of S. kraemeri or 
E. kalubu. Nor did it include Manus obsidian. At Pamwak people were using local obsidian 
from about 12ka–14ka (Fredericksen 1994:171; 1997a:71–72; 1997b:379). This was long 
after the first New Britain obsidian reached Matenbek and Buang Merabak (Summerhayes 
& Allen 1993; Rosenfeld 1997), though it does not appear at Balof 2 and Panakiwuk until 
about 10ka–12ka. The earliest claim for Manus obsidian on New Ireland is at Buang 
Merabak, where Rosenfeld (1997:219) reports one piece in a level dating to between 6.2ka 
and 3ka. As most Manus obsidian only reached New Ireland after the appearance of Lapita 
pottery (White et al. 1991:54; Marshall & Allen 1991:71), the age of the Buang Merabak 
specimen may be closer to 3ka than to 6ka. 

The other animals considered to be human translocations, Rattus exulans and Thylogale 
browni, first appear with certainty well after R. praetor, E. kalubu and S. kraemeri.5 On 
New Ireland, T. browni bones at Balof 2 in a level dated to about 8.4ka may not be in 
context (White et al. 1991:57), but in the original excavation at Balof T. browni occurred 
from about 7.5ka onwards (Downie & White 1978:Table 4). At Buang Merabak, T. browni 
is reported from unit 2, dated to about 6.2ka (Leavesley & Allen 1998:75, 78), which is 

  
5  Excluded from the discussion are Rattus mordax/Rattus sanila, which I assume to be pre-human, and 

Rattus rattus, which was probably introduced within the last 100–150 years (Flannery 1995a:60). 
Williams (1997:Appendix 3, Tables 3.8.1–17) identifies R. rattus only in the top levels of Pamwak. This 
corrects her previous claim (Williams 1999) for a much earlier presence, though her revised identification 
still records R. rattus in spit 2b of quadrant 4SW earlier than 4830±230bp. This suggests that the upper 
levels of Pamwak have been extensively disturbed. 
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consistent with Balof 1.  It does not appear in Panakiwuk until much later, at about 2ka, 
reflecting the lack of deposits for the mid-Holocene period at that site (Marshall & Allen 
1991:Table 13, 83). Further south, on Nissan, Buka and Guadalcanal, R. exulans, R. 
praetor and T. browni only appear in Lapita or post-Lapita contexts along with the 
domesticated pig, dog and chicken (Flannery et al. 1988).  

The date for the introduction of pig is disputed. At Matenbek, two pig teeth are dated at 
6ka–8ka (Allen & Gosden 1996:190–191). Allen (2000:157–158) maintains a case for a 
mid-Holocene presence at Matenbek, despite a ‘modern’ AMS date for one of the teeth. 
Spriggs (1995:123; 2000a:354), on the other hand, defends a later date associated with 
Lapita pottery. Allen’s case is based on an interpretation of pig remains on the New Guinea 
mainland, including claims for the presence of pig between 5ka and 6ka at Lachitu and 
Taora near Vanimo (Gorecki et al. 1991:121; Gorecki 1996), and at Akari in the lower 
drainage of the Sepik–Ramu rivers (Swadling 1997:10). The mainland sites are perhaps 
less relevant than Allen would prefer. The Matenbek finds are teeth only, but when pig 
bones appear in the Bismarcks in unequivocally dated contexts, they are common and 
represented by a range of cranial and post-cranial material. The contrast with the pre-
Lapita claim is striking and highly suggestive, but the issue is unlikely to be resolved 
without new, independent data. 

Discussion 

To summarise: the earliest possible translocation from New Guinea is that of Phalanger 
orientalis, from about 23ka. After that, there were no further introductions until about 9ka–
13ka, when three species were introduced, two of them limited to Manus. Spriggs 
(2000b:300) sees the introductions as part of a ‘conscious move to recreate the richer 
environments of the New Guinea forests, or at least compensate for the poverty’ of the 
islands. If the introductions were intended to stock the rainforests for hunting, it is 
surprising that Echymipera kalubu did not enter New Ireland and that additional species 
were not included until the late Holocene after (or with) the introduction of domesticated 
animals. This applies also to Spilocuscus maculatus, which was introduced to New Ireland 
from Mussau in 1929 (Flannery & White 1991:111; Heinsohn 1998; how and when it 
reached Mussau is not clear), and perhaps Dendrolagus matschiei in New Britain 
(Flannery et al.1996:110). The dwarf cassowary, Casuarius bennetti, may be another case 
in point. Its only archaeological record to date is eggshell (W. Boles pers. comm.) at 
Misisil cave on New Britain in a context within the last millennium. Yen (1991:560) notes 
that the cassowary is the only New Guinea native animal that can be said ‘to have 
undergone a degree of domestication.’ This may be a recent development, as the cassowary 
has not reached Manus, New Ireland or the Solomon Islands. Indeed, few of the Bismarck 
Archipelago introductions reached the Solomon Islands, and then only in the late 
Holocene. Spriggs (2000b:290, 293) has commented on the number of indigenous mammal 
species in the Solomons, especially on Buka-Bougainville, where five endemic species of 
large rats were available to the Pleistocene colonists. It remains to be seen whether their 
presence was sufficient not to require the introduction of animals from the Bismarck 
Archipelago during the Pleistocene and early Holocene. 

This long digression into the nature of the fauna of the Bismarck Archipelago suggests 
that for the first 20,000 to 25,000 years, people relied primarily on the available animals 
and did not significantly alter the species composition through translocations. The 
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discussion omits consideration of birds and other animals found in the Pleistocene sites. 
Although some authors use Green’s (1991b:494) figure of only 80 bird species in New 
Britain compared to 265 on the north side of New Guinea, they omit mention that this 
figure excludes seabirds and migrants. The avifauna of the archipelago available for human 
exploitation is more diverse than this (Table 4). The number of species on an island, 
however, can vary according to how an author calculates the total. Williams (1997:220–
221, Appendix 3–6), including seabirds and migrants, lists over 100 species for Manus 
compared with Beehler’s total of 67 on Table 4. Even Watom Island, included here in New 
Britain, has records of over 80 species (Hartert 1926:122), of which only 52 species are 
resident land birds (Mayr & Diamond 2001:Table 9.1). Furthermore, Steadman 
(1995:1127–1128) notes that the number of taxa recorded today may bear little relationship 
to that of the past. The current figure for New Ireland could under-estimate the pre-human 
total by 25%, based on projections from the number of extinct and extirpated species found 
in archaeological sites (Steadman et al. 1999:2567). Many of these losses occurred after 
the LGM, perhaps reflecting human predation pressure, especially on ground-dwelling 
species. One species of megapode (Megapodius eremita) has survived throughout the 
Bismarcks, perhaps because it has co-existed with non-human predators for a long time, 
though a second megapode is now extinct (Steadman 1999; Steadman et al. 1999:2567). 
Steadman and Kirch (1998:20) observe that the absence of megapodes and flightless rails 
in the limited Mussau record may indicate a pre-Lapita occupation, yet to be identified, 
which caused their extinction. In summary, the avifaunas of the islands were probably 
richer at the time of human arrival than they are today. Subsequent predation by humans, 
introduced murids and, later, pigs and dogs, as well as habitat modification, contributed to 
species loss to form the present-day distributional patterns. 

The subsistence base:  plants 

The early human colonisers have been characterised as ‘mobile, broad spectrum 
foragers’ (Allen 1996:17; cf. 1993:146). This foraging extended beyond a focus on marine 
inshore and terrestrial animal resources to include terrestrial plants. At most sites, however, 
there is little direct evidence for the early human use of plants. This has distorted 
discussions of the early ‘broad spectrum’ foraging, which largely address the more visible 
remains of animals (Spriggs 1997:38). The limited evidence for plant use comes from 
interpretation of plant residues on stone and shell tools at Kilu and Balof (Loy et al. 1992; 
Barton & White 1993), together with studies of macro-remains from several sites.  Macro-
remains are common in the Arawe and Mussau Lapita sites, where exceptional anaerobic 
waterlogged conditions have preserved suites of remains (Matthews & Gosden 1997; Kirch 
1989). Spriggs (1997:79) and Kirch (2000:82) accept that some of the Arawe remains 
actually predate Lapita, citing a date of 4250–4050 BP, but even if this is so, the date falls 
well within the period of food production by cultivation on mainland New Guinea and 
provides no insights into the use of plant foods in the Bismarck Archipelago during the 
Pleistocene. 

The limited archaeological evidence belies the floristic richness of the Bismarcks-
Solomons region. Unlike the vertebrate records, for which we can discuss possible 
maximum numbers of animal species, the plant representation is extremely rich and 
diverse. With reference to Papua New Guinea, Johns (1993:15) has observed that it has one 
of the world’s most diverse tropical floras, a veritable ‘biological hotspot’ with 15,000–
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20,000 vascular species. Allowing for the incomplete nature of the records, Johns 
(1993:24) estimates that Huon Peninsula has >5000 species. On New Britain, Willaumez 
Peninsula has >2000 species, the Whiteman Range >3000 species, and the Nakanai Range 
>2500 species. At a different taxonomic level, Balgooy (1976:5) identifies 1463 genera of 
phanerogams on New Guinea, compared with 839 genera in the Bismarcks–Solomons 
region (Balgooy et al. 1996:197). To Balgooy (1971:90), the Bismarcks–Solomons range is 
‘an impoverished version of the New Guinea one’, but to Mueller-Dombois and Fosberg 
(1998:83) it shows ‘only a moderate degree of impoverishment in species diversity’ 
compared with the rainforests of New Guinea and Southeast Asia. Assessment of what 
constitutes an impoverished flora is clearly subjective. 

Not all of the plant genera and species were or are of human interest for food or other 
purposes. Table 5 summarises the plant species used in recent times in several areas of 
Papua New Guinea and the Solomon Islands, excluding recently introduced species. The 
figures show three categories of plants for food, medicinal purposes and a range of ‘other’ 
uses including housing, fishing, art, ritual, dress and ornament, and so on (cf. Powell 
1976a). For comparative purposes, two areas of Aboriginal Australia are included. The 
variability between the numbers partly reflects the ways in which the data were assembled.  
For the Tari Basin and the Jimi Valley, Haberle (1991) and Gorecki (1989) conducted 
specific plant-use surveys, whereas Powell (1976a), Peekel (1984) and Roe (1993) 
assembled their data from published and unpublished sources.  

Table 5: Plant species used by recent societies in Papua New Guinea and Australia 

  Food Medicinal Other 
Papua New Guinea     
Tari Basin 44 21 299 
Jimi Valley 235 211 473 
Bismarck Archipelago (a) 108 52 220 
Bismarck Archipelago (b) 61 58 181 
NW Guadalcanal 69 114 161 
    
Australia   
Cape York 145 n/a n/a 
Kakadu National Park 130 13 145 

 
The sources used are: 
Tari Basin: Haberle 1991 
Jimi Valley: Gorecki 1989 
Bismarck Archipelago (a): Peekel 1984 
Bismarck Archipelago (b): Powell 1976a 
NW Guadalcanal: Roe 1993 
Cape York: Golson 1971a 
Kakadu National Park: Russell-Smith 1985 

 
Area totals are not given because some species may be used in more 
than one category. Haberle’s totals include many sub-species and 
varieties. Powell’s study was carried before the publication of 
Peekel’s work. For Cape York, n/a indicates that no information is 
available; Golson’s survey covered plant foods only. 
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All areas of Papua New Guinea and the Solomon Islands included in Table 5 depend on 
cultivated foods today, yet they utilise a wide range of plants that are wild or not cultivated 
in specific garden plots. While many cultivated plants, and possibly some of those 
classifiable as ‘wild’, may have arrived through human agency (cf. Yen 1990, 1995), it is 
difficult to envisage wholesale human transfer of the total range of food plants, most of 
which would fall into the ‘wild’ category. Many must have had a pre-human distribution 
within the islands, though just which ones were present and whether they were all used in 
the Pleistocene is not known. As Green (1991b:493) succinctly observed in relation to 
plants of ultimately Southeast Asian origin, they ‘were far more successful in island-
hopping than were the animals’. The flora of the Bismarck Archipelago and the Solomon 
Islands probably presented a familiar picture to the initial colonists, whose main task was 
not to identify which plants to eat, but to locate the places where the familiar plants 
occurred.  

There is currently no information about the nature of the terrestrial environments and 
vegetation of the islands during the last glacial period (cf. Enright & Gosden 1992), other 
than through extrapolation from the mainland of New Guinea, where the data derive 
primarily from pollen spectra for montane and lower montane contexts and deep-sea cores 
to the north and west of New Guinea. Swadling and Hope (1992), Hope (1996a), Hope and 
Golson (1995), and Pasveer and Aplin (1998) review aspects of these data with reference 
to human occupation on New Guinea. Their relevance as proxies for the late Pleistocene 
terrestrial environments of the Bismarcks–Solomons is arguable, but they serve as a timely 
reminder that the island terrestrial environments and their vegetation may have been 
somewhat different from those of today. The differences may have included shifts in 
vegetation composition, zonation and abundance, though not necessarily on the same scale 
as described for the New Guinea Highlands, where glaciation occurred locally and the tree 
line was lowered to about 2200 m during the LGM (Hope 1996a:174). The effect of the 
glacial period on lowland climate remains uncertain, but temperatures could have been 4–
5oC cooler, equivalent to present-day temperatures at 600–900 m a.s.l. (Hope 1996a:168). 
In some areas this might have been accompanied by less precipitation. Hope (1996a:188) 
notes that small changes in sea surface temperatures (for example as documented at Huon 
Peninsula:  McCulloch et al. 1996; Tudhope et al. 2001), weaker trade winds and lower sea 
levels ‘might cause a major effect on the cloud lie on near coastal areas’, with consequent 
effects on vegetation.  

At about 22ka, Nothofagus beech forest extended down to about 750 m in the Cyclops 
Mountains on New Guinea, ‘and presumably lower elsewhere in New Guinea’ (Hope 
1996b:267). Today, Nothofagus forest on New Britain is restricted to the higher parts of 
the Nakanai and Whiteman Ranges (Paijmans 1976:88–89; Johns 1993:24–25), but during 
the last glacial period, it may have expanded downwards into lower altitudes. The 
assumption (Pavlides & Gosden 1994:609; Spriggs 2000b:288; cf. Pavlides 1999:177–182) 
that there was rainforest in the Bismarcks–Solomons during the last glacial period may be 
misleading, for it implies that its composition was the same as that of today. This remains 
to be demonstrated; as yet, there are no Pleistocene pollen sequences for any part of the 
archipelago. The Lahakai swamp sequence on Manus (Southern n.d.) dates to the middle 
Holocene and later (Spriggs 1996:40), while the cores from Fissoa and Lowelak on New 
Ireland belong to the late Holocene (Hope et al. 1999:394, and pers. comm.). The only 
pollen cores from the Solomon Islands are of similar age (Haberle 1993; Powell 1976b). 
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Plant residues 

Evidence for the first 20,000 years of human use of plants is restricted to plant residues 
on stone tools at Kilu, where starch grains and raphides possibly indicative of use of some 
tools on aroid tubers have been identified (Loy et al. 1992; Wickler 1995:670–672; 
2001:236). The most likely candidates are Colocasia esculenta and Alocasia taro species, 
though other plants cannot be completely ruled out (Loy et al. 1992:910). While both 
Colocasia and Alocasia residues appear throughout the Pleistocene, only Colocasia 
residues are present on Holocene tools. These Pleistocene identifications could refer to 
wild forms of taro, for the natural range of wild taro may extend to the Bismarck 
Archipelago (Matthews 1991:75; cf. Hay 1990). Shell and stone tools from the Balof 2 
shelter dating to about 12ka to 14ka also show presence of aroid residues, probably of 
Alocasia macrorrhiza and/or Cyrtosperma merkusii, but not Colocasia (Barton & White 
1993). Residues on other tools at 10ka–12ka suggest the preparation of yam species, 
possibly Dioscorea bulbifera and D. rotunda. Although these species figure prominently 
among the cultivated plants of recent times in the region, the plants exploited at Kilu and, 
later, at Balof may have been wild forms. Yen (1993:90, cf. 1995:835) notes that the wild 
and cultivated taro forms are taxonomically and cytologically so similar that they cannot 
be distinguished.  

This obviously presents problems for interpreting the archaeological evidence, with 
discussion revolving around the issues of natural versus humanly influenced distributions, 
and wild versus domesticated forms (cf. Yen 1990, 1991, 1993, 1995). Spriggs (1997:38–
39, 61–65) has reviewed aspects of these issues, including what we mean by cultivation 
and agriculture.  

Waisted axes 

The interpretation of flaked stone axes with waists (side notching) found on Huon 
Peninsula (Muke 1984) is relevant to this discussion. Stone tools with butt modifications 
forming waists, grooves or stems occur widely throughout the mainland of New Guinea 
(Golson 1971b, 1972, 2001; Swadling & Hope 1992; Bulmer 1977). The oldest examples 
of the waisted forms are claimed for the Bobongara area of Huon Peninsula, where three 
examples were found between volcanic tephras dated by the thermoluminescence 
technique to about 40ka (Groube et al. 1986). Many others, with a range of forms including 
stemmed (‘tanged’), were recovered as undated surface finds in the same area. The 
youngest dates for waisted axes elsewhere are around 6ka (Groube et al. 1986:455). While 
there have been several studies comparing waisted tools in New Guinea and Australia 
(Lampert 1983; Groube 1986; cf. Golson 1971b), these focused on finding similarities 
rather than defining variability in each area (Allen 1993:142). Bulmer (1977, also cf. 1991) 
reviewed all of the New Guinea material available at that time, and since then other 
examples (all undated) have come to light (for example Swadling & Hope 1992; Minnegal 
1991; Mountain 1981:25, 1984:Figure 7). Muke’s (1984) thesis makes it clear that the 
Huon finds display considerable variation in form and technology (cf. Groube et al. 1986) 
but, in the absence of dated contexts, it is impossible to define their relationships and there 
is no reason to assume that they are all 40ka old. The term ‘waisted axe’ is a portmanteau 
term covering a wide range of forms over a long period of time in many different localities 
and environments (cf. Golson 2001). 
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Groube’s (1986:175, 1989:299–300) interpretation of the Huon tools favours their use 
in modifying small areas of forest vegetation by ring barking, branch trimming, root 
clearance and felling of small trees as a form of ‘manipulation of the forests to enhance and 
improve stocks of existing plant foods’. By working thus on small areas of natural 
disturbance on the forest edge or within the forest itself, the Pleistocene foragers 
encouraged the growth of preferred plants, perhaps even transplanting some to form small 
clumps where formerly they were thinly distributed. The result was manipulation of the 
environment rather than the plants themselves. Subsequent authors have adopted this 
proposal, which has now become part of the accepted interpretation of Pleistocene foraging 
behaviour in the region. Spriggs (2000b:301) extends the argument to suggest that ‘[t]here 
may never have been true foragers in the region’s rainforests’, as there was ‘a form of wild 
plant food production from the beginning.’ 

This interpretation of the waisted axes is important for the Bismarck Archipelago, 
where human presence is documented at about the same time as the dated specimens on 
Huon Peninsula. As Allen (2000:148) points out, waisted axes are distinguished in these 
islands by their virtual absence, citing one specimen from Pamwak dated to about 10–12ka 
(Fredericksen 1994:64, Plate 7 left top; cf. Fredericksen et al. 1993:148). A second 
possible waisted tool from Pamwak (Fredericksen et al. 1993:Figure 8; Spriggs 1997:60, 
Plate 12) has a slight irregularity on one lateral margin, but lacks a clearly defined waist as 
occurs on the Huon examples. This specimen is dated to about 8.5–9.5ka. We can now add 
to this small inventory an unpublished surface find from near Misisil cave in central New 
Britain which, though small, falls within the size and shape range of the Huon specimens 
(Muke 1984:126, Table 4; Groube 1986). Other waisted stone tools are known from West 
New Britain, but these are generally ground as well as flaked and do not resemble the 
Huon flaked forms made on split pebbles except in the presence of the side notching to 
form waists (Muke 1984:101; Specht, unpublished field data). Some of these tools 
probably date to the relatively recent past. The point at issue here is not whether there was 
a relationship at some point in time between the New Britain ground waisted axe blades 
and the ground forms of the mainland, but whether the New Britain ground forms were 
derived from the unground Pleistocene forms of Huon Peninsula. The chert tools of the 
Pasismanua area, of which Yombon is a part, and surface finds in the Solomons will be 
considered separately.6 For the Bismarck Archipelago, we can say with confidence that 
Huon-style waisted blades are extremely rare or absent. Yet if the waisted tools on Huon 
Peninsula were so useful for modifying (‘taming’ – Groube 1989) the forest to increase its 
food value for human foragers, why are there so few in the Bismarck Archipelago? It could 
be argued that they were but only one form of tool used for forest manipulation, and other 
forms were equally efficient for the task, but this does not explain why the form is not 
found widely in the archipelago. Its rarity cannot be attributed solely to the lack of surveys 
and excavations, for parts of the region are arguably better known than many areas of New 
Guinea where waisted tools have been found in cave and shelter sites and as surface finds 
in open areas. 

It is ironic that the Huon Peninsula finds come from an area which today mostly lacks 
forest cover. The area is composed of elevated coral reef terraces and lagoon floors dated 
from the last interglacial onwards (Chappell 1974). The Bobongara site now stands more 
  
6  White and Murray-Wallace (1996:34–35, Figure 3) describe and illustrate a ‘waisted blade’ made from 

‘coral limestone’. I omit this from the discussion about ‘waisted axes’ on account of its material, form and 
age (no older than 2000 years). 
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than 120 m a.s.l. about 0.8 km inland as a result of continuing uplift, but at the time that the 
waisted axes were deposited, it was closer to the beach. The present vegetation over much 
of the raised terraces between Sio in the northwest and Fortification Point near Bobongara 
is primarily grassland, maintained in part at least by annual firing for hunting and clearance 
for garden patches (Harding 1985 for the Sio area). Trees and related vegetation occur 
mainly in moist gullies, along river courses and around settlements. South of Bobongara, 
however, the grassland gives way to forest cover (Muke 1984:Plate 1). Fortification Point 
is in a transition zone between the drier northern and wetter southern halves of Huon 
Peninsula (Brookfield & Hart 1966:Map 5). This division may have existed at the time of 
human arrival at 40ka. The forest-edge clearing proposed by Groube could thus have taken 
place in the transition zone. Unfortunately, we do not know how long the present 
vegetation cover has existed, or the relative contributions of climate and human activities 
in creating it.  

Among the flaked chert artefacts found in the Pasismanua area of inland New Britain 
are unifacial and bifacial tools with waists and stems (Chowning & Goodale 1966; Shutler 
& Kess 1969). Golson (1968; see also Golson 2001) compared the original finds with 
waisted axes on New Guinea, though White (1982) has argued against this. The most 
significant evidence against a link between the two areas comes from Pavlides’ work in the 
Yombon area. In her excavations, the waisted and stemmed tools were found in contexts 
dated between 6ka and 3.5ka, after the time when they were produced on New Guinea 
(Pavlides 1999:296–297, Plates 9–17 to 9–34; cf. Torrence 1992:116 for similar dates for 
stemmed obsidian tools on Willaumez Peninsula). While there are broad similarities of 
form between the Pasismanua forms and those reported from localities in the Western 
Province of Papua New Guinea (Swadling & Hope 1992:Figs. 3.4 to 3.6), the latter are 
undated and are separated from the New Britain finds by more than 750 km. The 
Pasismanua chert tools do not display similarities with those of Huon Peninsula, where 
there are forms not present in the Pasismanua group.  

Any argument seeking a link between the flaked Pleistocene Huon forms and the 
ground New Britain tools must explain why the form was transferred to New Britain at a 
time when the Huon waisted axe form was out of fashion on the mainland. One 
explanation may be that the dating of some, at least, of the Huon forms needs to be 
revisited. 

Within the Solomon Islands, a waisted and grooved axe has been reported from the reef 
near Hunivatu Point on Nggela Pile Island, Florida Islands (Rukia 1989:Figure 5a). Rukia 
also reports similarly waisted and grooved stone tools from Malaita and (possibly) Makira, 
as well as from Poha (presumably the Poha Valley) and Marau Sound on Guadalcanal 
(Rukia 1989:39, Figs. 5c and 5d). Groube (1986:172) has compared two of them in general 
terms to the Huon finds, though in both cases the tools are undated; there is nothing in the 
comparison to support a possible Pleistocene age for any of the tools. 

Waisted axes from the Marau Sound area at the southeastern end of Guadalcanal have 
not been published other than through Rukia’s illustration, and the following account is 
based on information provided by Dr David Roe (James Cook University) and Dr Kurt 
Summer (Vienna), whose assistance is gratefully acknowledged here. Some of the tools 
resemble Huon forms (Allen 2000:148; Spriggs 1997:39), and the possibility has been 
canvassed that these may indicate Pleistocene human expansion from Greater Bougainville 
across to Guadalcanal (Spriggs 2000a:352). Some of the Marau Sound tools are made on 
unifacially flaked split pebbles, with side waists and sometimes grooving around the body 
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(for waisted and grooved axes from Huon Peninsula, see Muke 1984:Plate 11 and cover 
photo; Groube et al. 1986:Figure 3). Several examples in Summer’s photos, however, are 
ground, and look suspiciously like the grooved and waisted stone axes from Nggela Pile 
and (possibly) Makira and at Poha in north-western Guadalcanal, as well as elsewhere in 
the northern Solomons, where they are attributed to the relatively recent past (Specht 
1969:Figs. XII-10 and 11). Some of the Marau Sound tools may be preforms for the 
production of these recent items. Roe’s (1993, 2000) extensive work in northwest 
Guadalcanal did not find waisted axes nor did he locate deposits older than the mid-
Holocene. The most we can say at this stage is that, although people reached Buka in the 
Pleistocene, they may not have expanded southwards from Greater Bougainville into the 
central and southern islands of the Solomons until about 6ka. The possibility of Pleistocene 
settlement south of Greater Bougainville is unresolved. 

Nutshell 

It is time to return to the other archaeological evidence for plant use in the Bismarcks–
Solomons: macro-remains of nut-bearing trees. Here we are on rather firmer ground, for 
the remains of many of the nuts are relatively durable and their presence is readily 
identifiable.7 The oldest examples are from Kilu on Buka, and Kowekau rock shelter near 
Timbunke in the middle Sepik River region. At Kilu, Yen (Wickler 1995:669, Table 7.11; 
2001:234, Table 8.11) has tentatively attributed nutshell fragments dated about 23.3ka to a 
possible Canarium species and the coconut Cocos nucifera.8 Even if these identifications 
are not sustained, they suggest the use of some nut forms at that time. Other possible 
identifications of C. nucifera are dated around 8ka–10ka, with the first confident 
identification at about 7.5ka. At Panakiwuk, shell of Cocos sp. was recovered from the top 
of analytical unit B, dated to about 10ka (Marshall & Allen 1991:87–88, Table 23). All of 
these Cocos finds are older than those previously reported in the New Guinea–Island 
Melanesia region, where hitherto the oldest remains were those reported from Vanuatu at 
about 6ka (Hope & Spriggs 1982; Spriggs 1984). A similar date for C. nucifera has been 
obtained at the Lebang Takoroi site on Nissan (Spriggs 1991:237). These remains, in turn, 
are only slightly older than the date of about 5.3ka for coconut shell inland from the Aitape 
area on New Guinea (cited in Spriggs 1984:73). The pre-human occurrence of coconut on 

  
7  I omit from the discussion finds of Celtis seedcases, even though they occur widely, sometimes in late 

Pleistocene or early Holocene levels: Matenkupkum (Gosden & Robertson 1991:42), Buang Merabak 
(Rosenfeld 1997:222), Panakiwuk (Marshall & Allen 1991:87–88, Table 23), Kilu (Wickler 1995:669; 
2001:234), Pamwak (Fredericksen et al. 1993:146; Spriggs 2001:369), and Misisil (unpublished data). 
Celtis is not reported among the extensive plant remains from Lapita open site contexts in the Arawe 
Islands (Matthews & Gosden 1997) or Mussau (Kirch 1989). Its common presence in cave and shelter 
sites may reflect its use by animals other than humans. Latinis (2000:51), on the other hand, treats Celtis 
as a potential human dietary item. 

8  In his identifications, Yen allocates levels of confidence on a five-point scale from ‘confident’ to ‘not 
confident’ (see Yen in Swadling et al. 1991:112; cf. Marshall & Allen 1991:Table 23; Wickler 
2001:Table 8.11). The mid-point on the scale is the ‘lowest usable identification’ that can be relied upon. 
Identifications at the two lowest levels of confidence, however, are often assigned tentatively to a family 
or genus. At Kilu, even though Yen’s identifications of Canarium sp. and Cocos nucifera in layer IIB fall 
into a low level of confidence (‘questionable/not confident’), they nevertheless indicate the presence of a 
form of nut that may have been eaten or otherwise used by people. 
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Aneityum may indicate its wide dispersal prior to human entry into the Bismarcks and 
Solomons.  

Nutshell fragments of the Pacific almond, Canarium indicum, and other unspecified 
nuts, are dated at Kowekau to about 16ka (Swadling et al. 1988:18, plate 41; Yen 
1990:262).  Fredericksen et al. (1993:148) report that Canarium fragments appear in 
Pamwak at about 14ka, though fragments were found up to one metre below this point 
(Spriggs 1997:55). Spriggs (pers. comm.) reports a reasonably confident identification of 
Canarium sp. shell in a context dated between about 13,650 and 16,300 uncalibrated years 
ago, and fragments of uncertain origin but possibly of Canarium from lower levels. Thus, 
the earliest reliable Pamwak finds of Canarium are close in time to the Kowekau date. At 
Kilu, possible wild Canarium occurs in 10ka to 12ka contexts, but the first confident 
identifications are at 8ka to 10ka, when both Canarium indicum and C. salomonense are 
present (Wickler 1995:Table 7–11; 2001:234, Table 8.11). On New Ireland, the only 
detailed report of Canarium remains is from Panakiwuk (Marshall & Allen 1991:87–88, 
Table 23). There, C. indicum, along with a probable wild form, is questionably present at 
8ka. In summary, use of Canarium might have begun on Buka by about 22ka–23ka, and 
more certainly at Pamwak by 16–18ka, but recognisable species used as tree crops today 
occur only after the LGM at about 16ka at Kowekau on the New Guinea mainland, ~14ka 
at Pamwak, ~8ka at Panakiwuk and 8ka–10ka at Kilu. Yen (for example 1991:565; 
1995:838) argues for the initial cultivation of several Canarium species on New Guinea. 
One possible scenario is that the earliest Kilu and Pamwak remains (if, indeed they are 
Canarium) represent trees distributed naturally, with cultivated forms being introduced 
from about 14ka onwards at Pamwak and somewhat later at the other sites. Spriggs (pers. 
comm.), however, points out the problem of defining what distinguishes wild from 
cultivated forms. 

Sago? 

A piece of palm bark that may belong to a form of sago was also recovered from Kilu 
(Wickler 1995:Table 7–11; 2001:234, Table 8.11). This piece is dated to older than about 
7.5ka, and if it is Metroxylon sagu, it suggests presence of swamps at that time. This would 
be consistent with Chappell’s model for the evolution of Holocene coastal habitats. At 
Lahakai swamp on Manus, Southern (n.d.:33) observes that Metroxylon sago is extremely 
rare in the pollen spectrum, even though sago is today the dominant vegetation of the 
swamp and probably has been for the last 500 or so years. She attributes this, in part at 
least, to the fact that sago must be harvested before it flowers (cf. Rhoads 1981:48). The 
virtual absence of sago pollen may thus indicate sago harvesting at Lahakai over the last 
500 years. If sago played a role in the subsistence of earlier times in the Bismarcks and 
Solomons, its recognition could depend on the recovery of macro-remains as at Kilu rather 
than through pollen analysis. At this stage, there are no reports of stone tools possibly used 
in the preparation of sago starch at any of the sites, though Groube (1989:297) includes 
‘most stages of sago production’ in the range of possible functions for the Huon waisted 
axes. Rhoads (1981:48), anticipating Groube, points out that the felling of a sago palm and 
clearance of a work space around it improves the reproductive potential of suckers by 
exposing them to more light through reduced canopy coverage and by reducing 
competition from other vegetation. 
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Landscapes and interaction spheres 

Finally, we turn to the recovery of New Britain obsidian from Matenbek (Summerhayes 
& Allen 1993) and Buang Merabak (Leavesley & Allen 1998) in contexts dated 22ka to 
24ka. Fission-track dating of two Willaumez obsidian flows suggests their formation may 
have been around the time of or soon after the arrival of people on New Britain (Bonetti et 
al. 1998). An unpublished fission track date for the Mopir source, also by Bonetti’s team, 
shows that the Mopir obsidian existed long before human arrival on New Britain (R. 
Torrence pers. comm.). Obsidian from both source regions occurs in the lowest levels of 
Matenbek. In unit 4 at Buang Merabak, only the Willaumez Peninsula sources are 
represented (Rosenfeld 1997:Table 3). The dominance of Mopir obsidian at Matenbek, 
where among the sourced pieces it outnumbers the Willaumez sources by 3:1 
(Summerhayes & Allen 1993:Table 2), suggests that the scarcity of Mopir obsidian at 
Buang Merabak is not a bias of sample size (Rosenfeld 1997:Table 3). On New Britain, 
there is no confirmed evidence for human activity in the obsidian source localities at this 
time, though worked obsidian in probable Pleistocene levels has been reported at 
Numundo Plantation on Willaumez Peninsula (Torrence et al. 1999). 

The straight-line distance from the New Britain source regions on Willaumez and 
Hoskins Peninsulas to the east coast sites on New Ireland is about 350 km to 400 km. This 
led Gosden (1993:133) to his classic statement about moving resources to people rather 
than moving people to resources, a point that was subsequently fundamental to the 
proposal concerning the emergence of interaction spheres within the Bismarck Archipelago 
(Allen & Gosden 1996). This required both the knowledge of where the resources occur, 
and a means for transmitting them to other areas. 

The Lachitu site near Vanimo and Bobongara on Huon Peninsula are both situated on 
raised coral reef limestone formations. Buang Merabak, Matenkupkum and Kilu are also 
situated on raised coral reef coastlines, which also form much of the south coast of New 
Britain. While the association of the sites with raised coral reef limestones reflects the 
archaeological survey strategies that targeted such areas, during the Pleistocene these areas 
would have presented a familiar environment to groups entering the Bismarck Archipelago 
from the north coast of New Guinea. The north coast of New Britain, on the other hand, is 
currently dominated by volcanic features and associated expanses of coastal sediments. 
These volcanic centres have been active throughout the late Pleistocene and Holocene 
(Machida et al. 1996 for the Holocene on the central north coast; cf. Pavlides 1999:19–35; 
Jackson 1999; Torrence et al. 2000). On Garua Island, near Talasea, wood in a pyroclastic 
flow of unknown origin and extent and without cultural associations has a conventional 14C 
age of 39.4ka (unpublished data: R. Torrence). At Rabaul, at the eastern end of New 
Britain, there have been at least seven major caldera events in the last 40,000 years, plus a 
number of lesser events (Nairn et al. 1995:Table 2).  Periodic destruction of vegetation and 
wildlife, including in-shore resources, by volcanic events and subsequent erosion of the 
tephra (cf. Boyd & Torrence 1996), coupled with changing sea levels, occasionally might 
have pushed the available food resources below a sustainable level for human foragers 
accustomed to the hard shorelines of the coral limestone areas.9

  
9  Matthew Spriggs reminds me that the New Britain volcanoes were probably not the only ones active 

during the early period of human colonisation of the Bismarck Archipelago. Long Island experienced a 
major event at about 19ka (Pain et al. 1981:104, Figure 3), but for other volcanic centres records of 
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The Willaumez and Mopir obsidian flows might have come into use only after the 
development of subsistence adaptations suitable for the volcanic region. This may explain 
why it took at least 15,000 years after the arrival of humans for the exploitation of the 
obsidian sources, but it does not explain why obsidian only appeared in the Yombon area 
at the end of the Pleistocene, some 10,000 years after it reached the east coast of New 
Ireland (Specht et al. 1981, 1983). The presence of people at about 39ka exploiting the 
sedimentary chert sources of the Yombon area, currently about 30 km to 35 km inland, was 
probably the result of groups on the south coast recognising pieces of chert in the mouths 
of rivers that drain this part of New Britain. As Allen and Gosden (1996:186) have 
remarked, the ‘Yombon data indicate purposeful exploration and patterned use of a 
valuable stone resource.’ By following the rivers upstream, the Pleistocene colonists would 
have encountered the source areas around Yombon and elsewhere in the interior. Access to 
the obsidian sources during the Pleistocene was probably no less difficult. Today, several 
flows on the Willaumez Peninsula outcrop at beach level. During lower sea levels in the 
late Pleistocene, some flows would have been several kilometres from the beach but 
gravels and boulders of obsidian in stream mouths would have indicated their presence 
(Torrence et al. 1996:217, Figure 2). The flows themselves would have been easily visible 
surface features, unlike the primary chert sources of the Yombon area, where chert 
extraction included a form of underground mining in sinkholes (cf. Pavlides 1999:143–
147). The Mopir obsidian source is now inland and is flanked on one side by the Kapiura 
River (Fullagar et al. 1991), which is still cutting through pyroclastic beds emplaced by the 
W-K2 eruption of about 3600 years ago. There is no information on the late Pleistocene 
topography of the obsidian source region, though during low sea level times it would have 
been some distance inland (Torrence et al. 1996:217, Figure 3). During the late Pleistocene 
the antecedent of the Kapiura River probably carried obsidian to its mouth, or there might 
have been a sea embayment providing water access to the sources. 

The archaeological identification of interaction spheres (Allen & Gosden 1996) is 
hampered by the variable visibility of goods that were moved within them. Rock types 
such as obsidian have a high visibility rating, whereas any movement of plants, animals or 
manufactured items of organic materials must be inferred through indirect evidence. There 
is no evidence before about 23ka for the movement of goods between New Guinea and the 
islands. But any social relationship between people colonising the islands and groups left 
behind on mainland New Guinea almost certainly would have involved some continuing 
form of movement of goods between the two areas. It may not be without significance that 
Phalanger orientalis (ultimately from New Guinea) and New Britain obsidian appear at 
Matenbek and Buang Merabak at about the same time. There are no records for New 
Britain obsidian on New Guinea at that time, though very few sites of this age are known 
there. The earliest occurrence is substantially later, in the middle to late Holocene, at the 
Kafiavana site in the Eastern Highlands (White 1972:91, 98, 142). At about the same time 
or slightly later, stemmed obsidian tools from the Willaumez sources reached the Sepik–
Ramu Basin (Swadling 1990:81; Swadling et al. 1988:19–20). Following the LGM, New 
Britain obsidian regularly reached the New Ireland sites and by 6ka was being transported 
to Nissan (Spriggs 1991:237; cf. Fredericksen 1997b), but it did not reach Buka until the 
late Holocene, where it appears with obsidian from Lou Island (Wickler 1995:497; 
2001:177–178, Table 7.5).  

 
activity currently appear restricted to the Holocene, though not without major implications for human 
populations, including archaeologists (cf. Ambrose 2002:59; Ambrose et al. 1981). 
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Discussion 

The above discussions throw up some questions about current interpretations that may 
lead to alternative views on the data. 

Continuity or discontinuity of occupation 

Initial use of the islands and north coast New Guinea focused on areas of uplifted coral 
limestone reefs, though the inland evidence from Yombon indicates the use, if not 
extended occupation, of interior areas. The break in the distribution of radiocarbon dates, 
between 31.1ka and 28.4ka, may be a product of inadequate sampling, but cannot be 
explained solely in terms of people moving elsewhere because of resource stress or other 
factors related to lowered sea levels. Low sea levels were the norm throughout the late 
Pleistocene (Voris 2000), and adaptation to island living included adaptation to this fact of 
life. At no stage in the glacial period were the sites close to beach level, and in some cases 
they were used even when they were 100 m or more above the sea. An alternative to 
sampling bias for the gap in the record is that during the onset of the LGM, settlement of 
the islands by small groups of hunter-gatherers was not viable, and large areas, if not the 
entire archipelago and northern Solomons, were very sparsely populated or even 
depopulated. It may not be without significance that re-use of some New Ireland sites 
occurred at or just after the apparent introduction of several new food resources and was 
accompanied by the first appearance of New Britain obsidian. 

Previous authors have used the biogeographical break at the Vitiaz Line to argue for 
supplementation of the depauperate island faunas through animal translocations from about 
23ka onwards. For some 16,000 years prior to this, however, people survived with the 
available resources, even when the resources were probably no more abundant than during 
the LGM. During periods of lower sea level, human activity undoubtedly took place in 
areas that were subsequently inundated by the rising sea level and are now beyond study. 
This does not mean, however, that activity only focused on beach-associated resources, as 
the Yombon sites indicate. The sites studied to date represent only a fraction of the 
localities utilised, and we have no idea how representative they are of the total range of 
activity at any point in time. The record that survives is thus partial in several senses.  

Some considerations of population and settlement 

The human expansion beyond Greater Bougainville during the Pleistocene remains to 
be demonstrated. While it is logical to assume that once people arrived at its northern 
extremity, now Buka Island, they would have expanded across Greater Bougainville to its 
southern limit, there is no evidence yet for such expansion until the Holocene. We should 
not assume that the crossing from New Guinea into the islands was a single event from 
which all the islands’ populations subsequently descended. There was probably an ongoing 
process of recruitment. The impact of new arrivals, spouses as well as others, on 
population levels would have taken some time to penetrate through the islands and have an 
effect on population levels at more distant points. 

Against this recruitment of new members should be set the potential impact of natural 
disasters such as cataclysmic volcanic events, and diseases such as malaria. Since it is 
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unlikely that malaria developed in the region, it probably arrived through human agency, 
though the timing is not known (Groube 1993, 2000; cf. Spriggs 1997:39–40). The ‘Gm 
hypothesis’ (Kelly 1990) proposes that Austronesian-speaking people developed some 
form of genetic immunity or tolerance to malaria that allowed them to occupy areas where 
the disease was endemic, and which the preceding Non-Austronesian-speakers, who lacked 
the genetic advantage, had left ‘empty’. There is insufficient evidence to support or refute 
the proposition about ‘empty’ places, but all areas occupied during the late Pleistocene and 
early Holocene now have endemic malaria, and there is no reason to suggest that this was 
not the situation before the arrival of Austronesian speakers. Until reliable methods are 
developed for identifying malaria in the past, we can only surmise its presence and 
speculate on its effects from modern analogues. 

Animal and plant translocations 

People undoubtedly deliberately introduced to the islands some animals from New 
Guinea and elsewhere. This is clearly so for the domesticated ones, with Rattus exulans as 
probably an accidental introduction. The lack of a pre-human faunal record for all of the 
islands, however, hinders discussion about non-domesticates. There is also the issue of 
how well pre-human cave assemblages represent faunal diversity. White et al. (2000:105, 
112–114) note the ‘disjunct distributions’ of several species, and argue that the ‘spotty’ 
distribution of Rattus praetor south of the Bismarck Archipelago is an artefact of human 
dispersal, and not a function of the archaeological record. Their discussion focuses on two 
main points: the similarity between the disjunct distributions of different domesticated 
animals, and the appearance of certain wild species long after initial human presence. With 
such a patchy archaeological record, both propositions should be further investigated. 

The first appearance of species considered as human translocations in the Bismarck 
Archipelago and Solomon Islands (Table 2) shows that one, Phalanger orientalis, was 
present at the end of the LGM. The long gap between the first human presence and its 
appearance would seem to support human agency, but it begs the question why it took so 
long for this translocation to occur if the island faunas were as impoverished as various 
authors have suggested. Low human population densities and initial reliance on marine 
resources may be parts of the answer. The appearance of P. orientalis at Matenbek and 
Buang Merabak and, later, at Matenkupkum coincides with the arrival of New Britain 
obsidian at those sites, implying a broadening of social horizons as well as accidental or 
deliberate modification of the resource base of the islands.  

The pre-human distribution of plants suitable for human consumption is not known. At 
Kilu, the very early use of aroids and the possible use of forms of Canarium and coconut 
by about 22ka – 24ka suggest that the pre-human distribution of plants might have 
included these forms. The Balof evidence for aroids and yams is much later, and occurs 
roughly at the same time as the appearance of Rattus praetor on New Ireland, and of 
Spilocuscus kraemeri, Echymipera kalubu, R. praetor on Manus. The probable source area 
for at least two of these animals was the north coast of New Guinea, possibly around the 
Sepik–Ramu drainage area. This is the area where the oldest Canarium indicum remains 
have been found, at Kowekau at ~16ka (Yen 1990:262), at about the same date as the 
earliest finds at Pamwak.  Yen describes the Kowekau finds as including ‘larger fruited 
forms’, but stops short of suggesting that they indicate human selective pressure. It remains 
to be seen whether the three animals, C. indicum and the yams reached the islands as a 
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package, though the lack of evidence for contact between Manus and New Ireland at that 
time would seem to argue against the initial introduction of yams to New Ireland via 
Manus. 

The north coast of New Guinea as a potential source area for these plants and animals 
has a more wide-ranging significance. This area is cited as a likely one for the emergence 
of early forms of plant cultivation practices (Yen 1995:842). Hope and Golson (1995:825) 
note that the evidence at the Kuk swamp from possibly 9ka (which calibrates to about 
10.2ka) onwards implies ‘some previous history of cultivation in the lowland zone’, for 
which the north coast is a preferred area. This does not necessarily mean, as Spriggs once 
proposed for Island Melanesia but no longer supports (Spriggs 1993a, 2000b:301), the 
presence of Pleistocene agriculture, but it may indicate selection, transplanting and tending 
of wild food plants. 

The distribution and history of waisted axes also require attention. The alacrity with 
which authors have adopted Groube’s (1989) hypothesis conceals inconsistencies and 
possible contradictions. As a portmanteau term, ‘waisted axe’ is problematic, for it implies 
relationships, both culturally and temporally, that are undemonstrated (cf. Groube 
1986:168). There is, furthermore, a marked contrast between the frequency of finds around 
Bobongara, where over 100 specimens have been recorded (Groube et al. 1986:455), and 
the virtual absence of the form in the Bismarck Archipelago. Only further work on New 
Britain will show whether the Huon-style waisted axe form was transferred to the island as 
part of the initial colonisation process. 

Interaction spheres? 

If the resource base of the Bismarck Archipelago was so impoverished that it needed 
supplementation, it is surprising that it took another 10,000 years after the introduction of 
Phalanger orientalis before any further introductions were made. Of these, only Rattus 
praetor (and, later, Thylogale browni) reached New Ireland. This, plus the presence of 
Echymipera kalubu and Spilocuscus kraemeri on Manus but not on New Ireland, implies 
that in the period 9ka to 13ka,  

(a) there was contact between New Ireland and New Britain;  

(b) there was no contact between Manus and New Ireland; and  

(c) there was contact between Manus and New Guinea.  

Following the introduction of the three animals and possibly Canarium indicum and 
other plants from New Guinea to Manus in the terminal Pleistocene, there is no evidence 
for contact between Manus and New Ireland until the middle or late Holocene. The date of 
first contact between the two areas is uncertain, and the presence of Lou obsidian in New 
Ireland is critical here. If the single flake of Lou obsidian in Unit 2 at Buang Merabak is 
dated later than 4ka (Leavesley & Allen 1998:73, Tables 1, 2), then contact between the 
islands probably did not begin until after the appearance of Lapita pottery. 

The periodic cultural isolation of the northern Solomon Islands from the Bismarck 
Archipelago over the last 20,000 or so years has been discussed by Spriggs (for example 
1992, 2000a). There is no evidence after initial occupation at Kilu to suggest contacts 
between the two areas until about 10ka with the appearance of Canarium indicum and C. 
salomonense at Kilu. This contact apparently did not include the transfer of Phalanger 
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orientalis and New Britain obsidian to Buka, the first appearances of which seem to be 
associated with the introduction of pottery at about 3ka. 

The evidence for the emergence in the Pleistocene or early Holocene of interaction 
spheres as postulated by Allen and Gosden (1996) is slender and spread over many 
millennia. The transfer of obsidian from New Britain to New Ireland from 22ka to 24ka 
onwards is the only evidence for possible regular interchanges between the two areas 
before the terminal Pleistocene. To identify these contacts, even tentatively, as possible 
precursors to or early stages in the development of later interaction spheres reads more into 
the data than reasonably can be sustained. Missing from this discussion is the possible 
transfer of items that have not left an archaeological expression. The silence of the 
archaeological record in this respect invites speculation, but I prefer to leave the silence 
unbroken. 

Concluding observations 

Earlier reviews of the data used extremely long time units as their organising 
framework. The present paper has used much shorter slices of time that allow us to see 
more clearly the points where there are blanks or changes in the record. By taking the 
LGM (as previously dated) and the introduction of obsidian into New Ireland as a 
significant cut-off point, previous reviews obscure the discontinuities of the archaeological 
record prior to the LGM. Setting the short time slices against sea level changes also opens 
new possibilities for understanding the periods of site use and abandonment.  

Shennan (2000:817) notes that ‘microcolonizations’ could lead to ‘the establishment of 
new regional cultural patterns not looking very much like the pattern of the larger 
populations from which the founding community was derived and thus producing a pattern 
of punctuated change.’ This ‘punctuated change’ recalls the ‘pulses of human activity’ 
proposed by Leavesley and Allen (1998:80), though what may appear to us today as 
‘pulses’ punctuating 40,000 years of human use of the islands may reflect the limited and 
discontinuous data sets. On the other hand, the problem of the waisted axes in the 
archipelago could be an example of Shennan’s (2000:817) ‘punctuated change’, whereby 
the initial colonisers of the islands did not fully replicate the material cultural patterns of 
their source area.  

The cultural reproduction that took place within the islands was based on experience of 
the north coast of New Guinea. The Pleistocene colonists entered an island world that, 
apart from the absence of some animal and plant species, bore many similarities to that 
which they had left behind. Adaptation would have been rapid (see Allen 2000:144 for an 
alternative view). These adaptations between 40ka and the LGM were in no way as major 
as those needed later in the post-glacial period, when rising sea levels and ameliorating 
climate transformed the known world. Whereas Gosden (1993:133) has identified the 
period around 23ka as a critical point, I would argue that the period from about 13ka to 9ka 
was more important. During that period, there were several significant additions to the 
cultural and natural resource inventories. If there is evidence for the emergence of 
interaction spheres, it comes from this period, and not 10,000 years earlier with the transfer 
of obsidian from New Britain to New Ireland and the possible introduction of Phalanger 
orientalis from New Guinea. If the exploitation of the Yombon chert sources were by 
coastally based groups, then there was probably movement of stone material much earlier 
than the obsidian, admittedly over a much shorter distance. For most areas, especially 
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Buka, the archaeological record is currently one of extended periods of isolation rather 
than interaction until the terminal Pleistocene and later (Spriggs 2000a). 

The archaeological record for the Bismarck Archipelago before the late Holocene is 
patchy and fragmentary. Generalising reviews tend to smooth out the irregularities in the 
record. As Allen (1993:140) commented a decade ago, in such situations we must be wary 
of accepting initial hypotheses and models without question, particularly when so little 
new work is being carried out. This questioning should start with the data, not with the 
models, as Steadman (1995:1128) notes in relation to bird biogeography in the Pacific. 
Rather than reiterate initial hypotheses, we need alternative models and interpretations of 
the data. If nothing else, this will allow the identification of potential research agendas. 

Postscript 

Two recent papers support the view that people arrived in the Bismarck Archipelago at 
least 40,000 years ago. Leavesley and Chappell (2004) place the basal levels of Buang 
Merabak, New Ireland, firmly in the region of 39–40,000 BP. Torrence et al. (2004:115–
116) report OSL (Optically Stimulated Luminescence) dates of about 35-40,000 BP for the 
FABM open site on Numundo Plantation, West New Britain. While the FABM results are 
tentative, the dating is consistent with that of Pavlides’ open sites (Pavlides 2004), with the 
possibility of an older date. O’Connor and Chappell (2003) renew the argument for the 
later occupation of New Guinea and the Bismarck Archipelago than that of Australia. This 
view accepts the earliest Australian dates, which Allen and O’Connell (2003) continue to 
question. 

White (2004) further explores animal translocations in a broader context than that of the 
Bismarck Archipelago. Continued work at Buang Merabak, with particular focus on faunal 
remains, confirms the first appearance of Phalanger orientalis at about 20,000–23,000 cal. 
BP, together with New Britain obsidian (Leavesley 2004:80, 89–95). Leavesley argues that 
the faunal sequence here supports the proposal for a Late Pleistocene shift in meat 
consumption from rats and bats to rats and phalangers (White et al. 1991), and sees this as 
reflecting a reduction in residential mobility. 

Allen (2003:38) and Kennedy (2002:21) draw attention to flaked discoid artefacts in 
pitchstone from the 8000–12,000 BP levels of Pamwak, Manus that are currently not 
reported from other parts of the archipelago. The age of these discoid artefacts is similar to 
that of some ground shell adze blades at Pamwak (Golson, this volume). At present, within 
the Bismarck Archipelago, both of these artefact categories seem restricted to Manus and 
may mark the beginning of a distinctive Manus area material culture. The obsidian 
stemmed tools of Willaumez Peninsula on New Britain may be a similar indicator for that 
region, though their initial date remains imprecise. Interpretations of these tools suggest 
they were an early form of valuable or prestige good (Araho et al. 2002; Rath & Torrence 
2003; Torrence 2004a). Addressing the other flaked obsidian of the stemmed tool period, 
Symons (2003) broadly supports the view of mobile communities during this time, but 
draws attention to variability possibly arising from spatial differentiation of activities, 
differing lengths of stay at any location, and non-linear movement away from the source 
areas. Finally, Torrence (2004b) shows that variability in the representation of New Britain 
obsidian sources in Late Pleistocene to Early Holocene sites may reflect geological history 
rather than source preference. 
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10 Changing landscape and social 
interaction: looking at agricultural 
history from a Sepik–Ramu perspective 

  

 PAMELA SWADLING AND ROBIN HIDE  

Introduction 

The last manifestation of an inland sea in the Sepik–Ramu Basin (Figure 1) reached its 
fullest extent about 6500–75001 years ago (Chappell this volume). The presence of this 
inland sea had major implications not only for the occupants of the immediate region, but 
also for the Highlands,2 as it placed the large inter-montane valleys in inland Papua New 
Guinea closer to the coast. This paper examines the interaction between the people 
inhabiting the shores of the Sepik–Ramu inland sea with on the one hand the Highlands 
and on the other the North Coast, New Guinea Islands and other parts of the New Guinea 
mainland. In our view, the people occupying the shores of the Sepik–Ramu inland sea 
played a pivotal role for much of the early to mid-Holocene prehistory of Melanesia. Our 
argument is based on the distribution patterns of stone mortars and pestles, in particular the 
greater number of bird pestles in the Sepik–Ramu and Highlands compared to the rest of 
New Guinea and the New Guinea Islands. We will demonstrate that these artefacts are 
associated with agriculturalists. After 4000 years ago the infilling of the inland sea, as well 
as other significant natural events on the North Coast, changed the main interaction focus 
within Melanesian prehistory from the shores of the inland sea and the Highlands to the 
New Guinea Islands. 

This did not mean that interaction ceased between the Sepik–Ramu and the Highlands, 
rather that the spatial extent of the interaction systems declined. Over time the successor 
local systems increased in complexity. It is likely that these changes were comparable to 
the changing exchange network configurations in south Papua as modelled by Allen 
(1984).

  
1  Radiocarbon dates that have been calibrated to calendar dates are given as ‘BP’ (Before Present) or 

expressed as ‘years ago’. Uncalibrated radiocarbon dates are given as ‘bp’ (before present). Where not 
specifically referenced, calibrations of radiocarbon dates have been done using the Haberle conversion 
table explained by Golson in a note at the end of Chapter 8. 

2  In this chapter major regional areas have been given upper case initial letters. 
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Any discussion of agricultural history in the Sepik region has to explain the high 
population densities found in the southern foothills of the coastal ranges in the East Sepik 
Province (Figure 2). The lowland subsistence farmers who reside in this area have the 
largest areal extent of high population density found anywhere in the South Pacific 
lowlands (Brookfield 1960; Ward 1970:10). This raises the question as to whether 
agriculture in the southern foothills has the same antiquity as in the Highlands. The latter 
have the densest and most extensive subsistence populations anywhere in the South 
Pacific, and archaeology is revealing that agriculture began to develop there perhaps as far 
back as 10,000 years ago (Denham this volume; Denham et al. 2003; cf. Golson 1977; 
Golson & Hughes 1980). We examine below the question of the East Sepik southern 
foothills and their population densities. 

Changing landscape 

Warmer conditions followed the last glacial maximum which is dated at 21,000 years 
ago. The fastest rate of sea level rise occurred in the period between 16,000 to 8000 years 
ago. In the Sepik–Ramu this rising sea level created an expanding inland sea with its fullest 
extent being reached by 6500 to 7500 years ago. Subsequent infilling occurred by 4000 
years ago (see Chappell this volume). 

While the inundation of a large part of the Sepik–Ramu Basin by an inland sea in the 
mid-Holocene is now established (Swadling et al. 1989; Chappell this volume), we do not 
have any modelling of the geomorphic and related vegetation changes that have occurred 
in the last 50,000 years. For instance, it is known that the Sepik River would have down-
cut during times of low sea level, because the North Coast lacks a continental shelf 
(Chappell this volume), but we do not understand the full impact that this would have had 
on the Upper Sepik drainage.  

Was the Upper Sepik prior to the infilling of the inland sea better drained by its 
southern tributaries, the May, Frieda, Leonhard Schultze and Wogamush rivers (Figure 7), 
making it more suitable for human habitation than it is today? These poorly drained 
alluvial plains are currently occupied by people at very low population densities of usually 
less than 3 persons per km2 (Allen et al. 2002b:25, 61). Sago is everywhere the major food 
staple. People living along the Sepik also make significant use of coconut, and may 
cultivate small gardens of yam, taro and banana on the seasonally flooded levee banks. 
Those living on the tributaries, if they cultivate at all, have few gardens and a very small 
harvest of crops such as banana, taro and sweet potato. 

If this area was better drained in the early to mid-Holocene, it may explain why a large 
(27 cm) adze made of giant clam shell (Tridacna gigas) was found at a depth of 3 m in 
drain-digging during the construction of the Frieda airstrip (Figure 7; for illustrations see 
Swadling et al. 1988:Plates 48–49). It dates to 4980+/- 90 bp after correction for seawater 
effect (Swadling et al. 1989:109, Table 1) and this gives a calibrated range from 5912 to 
5582 BP (Spriggs 2003:71) or roughly between 5600 and 6000 years ago. No similar shell 
adzes, only a few small dorsal ones from coastal localities, are known in the extensive adze 
and axe collection from the Sepik–Ramu Basin held in the National Museum in Port 
Moresby. Nor have comparable adzes made from stone been collected in the area, negating 
the possibility that the adze might be a one-off made from fossil shell. These observations 
lend further support to Golson’s argument (this volume) that the artefact was in the Sepik  
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Basin as a result of the existence of the inland sea and the depth from which it was 
recovered indicates that it was there some time before the effective infilling of the sea by 
4000 years ago, which itself suggests that the adze was made when the shell was fresh. The 
shell would have originated from a coastal reef environment, not from the inland sea.  

The possible significance of this find is increased by the results of research in another 
discipline. Comparative linguistics indicates that the greatest lexical and structural 
diversity in the Sepik language family is found in the area between the May and 
Wogamush rivers (Foley this volume; see also Figure 7 here), suggesting that its linguistic 
homeland may occur in the region. This is an interesting observation, as today the Sepik 
language family is the largest language family, in terms of number of speakers, found in 
the East Sepik and Sandaun (West Sepik) Provinces. Taken together, the findings suggest 
that the area between the May and Wogamush rivers warrants a joint geomorphic and 
archaeological survey.  

DDiissttrriibbuuttiioonn  ooff  mmoorrttaarrss  aanndd  ppeessttlleess  

Stone mortars and pestles are the main markers of social interaction used in this paper. 
Some elaborate examples are illustrated in Plates 1–5. Small mortars, comparable in size to 
modern betel mortars, such as the 15 cm-long human figure mortar from Manam (Thorpe 
1930), are not included in this discussion. 

In their review of Highlands prehistory, Susan and Ralph Bulmer (1964:69–72) reported 
similarities between the stone mortars and figures from the North Coast and the Highlands 
and suggested that these artefacts signalled some association with agriculture and possible 
immigration into the Highlands. Subsequently, Newton (1979) demonstrated that the 
greatest density of mortars and pestles and stone figures occurred in an arc across the 
Highlands valleys (Western Highlands to Simbu) inland of the Sepik–Ramu. Some dates 
for mortars and a pestle (all from the Highlands) have become available since then and are 
shown in Table 1a. The age range is roughly from 8000 to 3000 years ago. The Ambum 
stone figure from Enga (Figure 10) is the only dated figure, the date provided by the 
radiocarbon dating (by Accelerator Mass Spectrometry) of rootlets penetrating a small 
fracture and given as ‘approximately 3500 years ago’ and ‘1508-1438 BC’ (Tworek-
Matuszkiewicz 2001; Table 1b here). It is significant that no stone mortars and pestles 
have been recovered from Lapita sites in the New Guinea Islands. On the basis of the 
Highlands dates, and the relationship of findspots of mortars and pestles to the shoreline of 
the mid-Holocene inland sea (Figure 1), it is argued here that most of these artefacts in 
New Guinea and the New Guinea Islands date between 8000 and 3000 years ago. The only 
communities to use stone mortars or pestles in the twentieth century were on Buka (Specht 
1974) and in the Solomon Islands (Swadling 1981:50–53).  
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PPllaattee  22: Mortar from Iniai, Karawari, 
Middle Sepik, height 14.5 cm. Photo 
by Olaf Wipperfürth, courtesy of 
Anthony J.P. Meyer and Könemann  
(Meyer 1995 (1) frontispiece) 

 
PPllaattee  33: Mortar from Vrimsebu, Middle 
Ramu, height 42 cm. PNG National 
Museum. Photo by Wally Ainui 

 

 
PPllaattee  55: Bird pestle from Tokain Creek, 
opposite Karkar Island, Madang, height 17 
cm. Anthropos Institut (Höltker 1968: Plate 38) 

 

 
PPllaattee  66: Stemmed obsidian tool from the 
Bien (Porapora) River area, Lower Sepik. 
Type 2 in the classification of Araho et al. 
(2002:63–66). About 10 cm wide, the 
artefact is lying on a flat surface. 
Photographed by Ted Schwarz around 1965 at the 
Marienberg Mission station. (Photo courtesy of Ann 
Chowning and J.P. White) 

PPllaattee  11: Pestle 
with crouching 
human figure, 
Yanitobak, 
Karawari, Middle 
Sepik, height 14.3 
cm. Photo by Olaf 
Wipperfürth, 
courtesy of Anthony 
J.P. Meyer and 
Könemann Verlag 
(Meyer 1995 (1) 15, 
fig.4) 

  
  
PPllaattee  44: Bird 
pestle from 
Marienberg, 
Lower Sepik, 
height 14 cm.
Photo Vatican 
Museum, Rome 

 

 



Changing landscape and social interaction      295 

Table 1a: Dated finds of stone mortars and pestles 
  

Site Artefact Location 
n dates for 

deposits    

 
Uncalibrated 
radiocarbo
associated 
archaeological  

Years ago 

NFB ly 2 

ts 

 of 
astern 3500 bp below 3700 below 

1, possib
mortar 
fragmen

open site just south
Kainantu, E
Highlands 

3000 bp above 3150 above 

Nombe mortar 
nt 

r site  <4500 bp <5000 
fragme

rock shelte
in Simbu 

Nombe pestle r site  <4500 bp <5000 rock shelte
in Simbu 

Warrawau mortar ount 
tern 

<5000 bp <5700 swamp site near M
Hagen, Wes
Highlands 

Kuk mortar 
fragment 

ount 
tern 

7000–7500 bp 
8300 

swamp site near M
Hagen, Wes

7800 to 

Highlands 
A mortar fragment reported in the literature from Wañelek, Simbai Valley, Schrader Range has 

ary-Jane Mountain pers. comm. 2002; Watson and Cole 1977:15, 28, 130; 
hite 1972:134–135. 

 
Table 1b: Dated find of stone figure 

 

proved to be a potsherd (S. Bulmer pers. comm. 2000). 
Sources: Ambrose 1991; 1996–97:1087–1088; Golson 2000; Jack Golson pers. comm. 2004; 
Mountain 1991:516; M
W
 

Site Artefact Location Date 
Ambum figure  clan territory, Ambum 

r crystal 
ailable locally). 

s ago 

(see text for details) 

approx. 3500 year
(1508–1438 BC) 

cave in Yambu
Valley, Enga 
(made from volcanic sandstone o
tuff which is av

Source: Tworek-Matuszkiewicz 2001 

ritime component to their distribution, 
as 

 
The distribution of mortars and pestles within the New Guinea Highlands is irregular. 

There is no chain of finds through the main Highland valleys. Their absence from the 
Grand Valley of the Baliem in West Papua is striking. As a general pattern, the greatest 
inland densities occur in the hinterlands of coastal embayments. It is suggested here that 
these hinterlands were characterised by an agricultural subsistence base. This will be 
demonstrated below for the Sepik–Ramu inland sea shoreline and the Highlands on the one 
hand and for the former indented Oro Coast and Kokoda and adjacent inland valleys on the 
other. In addition, the presence of mortars and pestles not only in New Guinea but also in 
the New Guinea Islands indicates that there is a ma

Riesenfeld (1950:666) was the first to recognise. 
The distribution of mortars and pestles shows a strong association with areas suitable 

for taro cultivation in the Sepik–Ramu, the Highlands and the New Guinea Islands (see 
Swadling 2004 for a case study of New Britain). In areas where little taro is currently (or 
was historically) grown, mortars and pestles have not been found. For instance, they are 
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ab

e Swadling 
19

on 
an

om the Dongan site, 
on

sent in areas where either yams are a major staple, like the Maprik–Wosera area in East 
Sepik, or where banana is a major crop, as in the Markham Valley.  

It is possible that the mortars and pestles found in the Highlands of Papua New Guinea 
were used to produce a smooth consistent paste by pounding cooked taro moistened with 
water. In many Pacific communities water was used as the emollient when pounding 
cooked taro, rather than coconut cream or canarium. This was the case on Hawaii, where 
coconuts were not abundant (Handy & Handy 1972:113). Whether this was the case in the 
Highlands can only be confirmed or rejected by residue work on mortars and pestles, 
especially those not subjected to recent ritual use. However, it does provide an explanation 
as to how these artefacts came to be distributed in the Central Highlands, lowlands and 
New Guinea Islands, a wide range of environments, but all areas where taro now is, and 
could potentially have been grown. Interestingly, where mortars and pestles (whether wood 
or stone) are still used to pound taro and coconut cream and canarium in Melanesia, they 
are customarily used by men in ceremonial contexts (for some examples se

81:52). The main exception would be the Trobriands, where women pound the taro with 
mallets and prepare the cakes that are cooked by men (Young 1998:166–168). 

The distribution of mortars and pestles within the Sepik–Ramu (Figure 1) shows two 
main clusters in the former delta regions in the vicinity of Ambunti and in the Middle 
Ramu, with a smaller cluster in the Karawari area and another in the vicinity of former 
islands near Kambot. From an agricultural point of view the alluvium of the deltas would 
have been much the same as the modern floodplain, while it is impossible to say whether 
the frequency of floodwater inundation would have been any different (Chappell pers. 
comm. 2004). Sediment and pollen records from the Bimba Lagoon in the Ambunti regi

d Lake Vargu in the Middle Ramu, which have not been investigated, might give some 
answers as to what was happening there in terms of land use in the early-mid Holocene. 

The former deltas aside, Figure 1, following Saunders (1993:3), shows a number of 
areas suitable for agriculture on what was, 6500 to 7500 years ago, the shoreline of the 
inland sea. No direct evidence for crops such as sago, taro, yam or bananas has been found 
to date in archaeological sites in the Sepik–Ramu, but we do have evidence of 
arboriculture (Swadling et al. 1991). Numerous fruits and nuts were recovered from the 
Dongan midden site (Table 2), which is located on a former island at the mouth of the 
inland sea (Figure 1). Radiocarbon dates through the midden where most of this material 
was found calibrate at 2 standard deviations from about 6400 to 6800 years ago (Spriggs 
2003:71). Galip (Canarium indicum), ton (Pometia pinnata), coconut (Cocos nucifera) and 
betel nut (Areca catechu) still feature prominently as tree crops in the Sepik–Ramu. No 
soft tissue material or stone tools with use residues were recovered fr

ly fibres and casings from fruits and nuts. This means that no conclusive statements 
about the presence or absence of tubers and other crops can be made.  

While evidence for mid-Holocene agriculture in the Sepik–Ramu is minimal, one 
possible scenario is that agriculture may have been comparable to that found along the 
lower Screw River (Figure 2) today, but with greater opportunities for taro cultivation and 
possibly less sago than found today. Currently the major staple food crop of the people 
living in the former mid-Holocene delta regions of the Sepik and Ramu rivers is sago, a 
crop eminently suited to a landscape seasonally flooded to considerable depths. The 
secondary staples, besides the tree crop coconut, are taro (Colocasia esculenta) and banana 
(Musa spp.), along with (non-traditional) Chinese taro (Xanthosoma sagittifolium) in 
Ambunti (Sepik) and taro and bananas with sweet potato in the Middle Ramu. It has been 
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estimated that taro occupies perhaps 10–20 per cent of garden area in both the Ambunti 
and Middle Ramu areas, though the garden areas cultivated in such sago-dominant regions 
are generally small.3 The role of taro and banana in the contemporary agriculture of these 
areas lends some support to our proposal that the mortars and pestles found were probably 
associated with processing of taro. The joint cultivation of taro and bananas in both regions 

 of interest, as Denham et al. (2003) have demonstrated that taro and banana were the 
main cultivars at Kuk sw  Holocene.  
 

) were recovered from the mid-Holocene midden 
(around 6400 to 6800 years ago) at Dongan in the Lower Ramu, Madang Province 

 

n name 

 
 (putty) 

Pometia ton 
Sterculia 

 

 nut 
atechu 

Canarium galip 
 Cocos coconut 
 

is
amp in the upper Wahgi Valley in the early

Table 2: Direct evidence for arboriculture 
The following fruits and nuts (not all foods

  
 FRUITS 
 Genus/species common/tokpisi
 Cordia    
 Pandanus pandanus 
 Pangium sis  
 Parinarium
 

 
 NUTS 
 
 Aleurites candle
 Areca c betel nut 
 

 

 
The clusters of stone mortars and pestles collected in the alluvial regions of the former 

Sepik and Ramu deltas are striking. Table 3 lists the mortars and pestles reported for the 
Ambunti region and Figure 3 shows the locations where they were found. Although no 
systematic survey has been made in the region, these items have been collected or reported 
consistently over the years. Unlike Ambunti, few social scientists have visited the Middle 
Ramu. Father Kasprus (1973) and Dirk Smidt (the latter then at the PNG National 
Museum) have been the main researchers. Nick Araho and Swadling made a brief visit in 
1986. Nevertheless, as is the case in the Ambunti region, mortars and pestles have been 
co

lands (Frith & Beehler 1998). What is evident about the distribution of bird pestles, as 
Newton noted in 1979, is that their highest frequency of occurrence is in the Western 
 
 

llected or reported consistently over the years (Table 3). Figure 4 maps the location of 
these finds. 

Some of the most elaborate examples of mortars and pestles known from Papua New 
Guinea come from the Sepik–Ramu and adjacent Madang coast (Plates 1–5). Plates 4 and 
5 and Figure 5 illustrate examples of bird-shaped pestles. Similar pestles have been found 
widely in New Guinea, with only a few being reported from the New Guinea Islands. It is 
possible that their distribution is related to that of birds of paradise, which are found only 
on the New Guinea mainland and some islands in Milne Bay and not in the New Guinea 
Is

 
3  See, for Ambunti, East Sepik Agricultural System No. 2 in Allen et al. (2002b:21–23) and, for the Middle 

Ramu, Madang Agricultural System No. 8 in Allen et al. (2002a:43–44). These are broad estimates only, 
derived from rapid assessment surveys. In the case of the Ambunti area it may overestimate the role of 
tubers in the diet: on the basis of a very small diet survey, Bowden (1983:11) showed that tubers and 
banana composed only four per cent of the diet of Kwoma people in the Washkuk Hills to the west of 
Ambunti. 
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Highlands and Simbu. Figure 6 illustrates examples from the Sepik–Ramu and nearby 
Madang coast, Enga, Southern Highlands, Western Highlands and Simbu. The similarity in 
form between those from the North Coast, from the area of the inland Sepik–Ramu sea and 
from the Central Highlands is notable, demonstrating interaction between these regions in 
the mid-Holocene. 

 

 
 
Figure 5: Reconstruction of a bird pestle from 
Kambot, Lower Sepik, based on the description and 
measurements reported by Fathers Ignaz Schwab and 
Hubert Hansen, SVD, in a letter to Georg Höltker in 
1940. The pestle has an overall length of 33 cm and is 
topped by a stylised bird-like figure. The 6 cm-long 
beak of the bird is slightly bent forward. About 10 cm 
from the top of the object are two rudimentary wings 
and further down from these, about 8 cm distant from 
the wings, there is a human face carved in the stone. 
(Höltker 1951:252, fn. 33) 
 

 
One difference between the mortars and pestles from the two former deltas of the Sepik 

and Ramu rivers is that those from the Middle Ramu are more elaborately decorated than 
those from the Ambunti region. In particular, the Vrimsebu mortar from the Middle Ramu 
(Plate 3) has to be considered one of the most spectacular from the whole of Papua New 
Guinea. This richness in artwork is also true of the specimens from Karawari on the 
northern fall of the central ranges and those from the vicinity of former islands near 
Kambot (Figure 1). We may also note for the Middle Ramu that other prehistoric 
stonework from there similarly demonstrates marked elaboration (see England 1946; 
Newton 1979; Swadling 1981).  

The distribution of bird pestles shown in Figure 7 supports the proposal of Gorecki and 
Gillieson (1989) that the Yuat-Jimi Valley served as the primary ‘crack in the spine’ (or 
route from the northern lowlands into the Highlands). From the middle Jimi the 
distribution extends into the Baiyer River area and thence to the Wahgi Valley. A second 
route of Sepik-Highlands interaction seems to have been via the upper tributary valleys of 
the Karawari River system to western Enga (Pausa and Porgera) and Tari. 

Although only one stone bird pestle has been found in the Schrader Ranges, there is a 
continuous distribution of stone mortars and pestles from the Middle Ramu cluster in the 
lowlands to the Simbai area of the Madang Highlands (see Figures 1 and 4). This 
distribution is not surprising, as Majnep and Bulmer (1977:28) have pointed out that the 
Simbai and Kaironk valleys provide the only continuous corridor of grassland and gardens 
between the northern lowlands (including the Middle Ramu) and the Jimi Valley and main 
Highlands valleys. The Yuat Gorge is also a grassland corridor (see Plate 3.1 in Gillieson 
et al. 1989:39), but it lacks the population densities and associated cultivated areas found in 
the Simbai and Kaironk valleys. Indeed, the very small populations of the Upper Yuat 
remained on the fringes of contact as late as the 1970s (Boyd 1996). 
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The Highlands and Sepik as culture areas 

In 1938 Mead recognised the Sepik to be a culture area characterised by cultural 
production, specifically ‘the purposive diffusion, sale, and exchange of ceremonial 
paraphernalia, magical charms, etc.’ (Mead 1938:162). Summing up discussions at the 
1986 Sepik conference, Shirley Lindenbaum (cited in Lutkehaus & Roscoe 1987:580) 
enlarged on this by observing that:  

the Sepik’s quintessence lies in its emphasis on cultural rather than material 
commodities. Where Highland society is characterised by the production and 
exchange of pigs and shells, Sepik society is characterised by the production and 
exchange of ritual objects (masks, flutes, etc.) and the esoteric knowledge (totemic 
names, myths, rituals, ritual chants, etc.) and ritual complexes (dances, initiation 
grades, etc.) that are associated with them and are believed to imbue them and their 
owners with power. 

The antiquity of these cultural distinctions between the Sepik and the Highlands is an 
interesting question. The distribution patterns of stone mortars, pestles and figures signals a 
coastal origin. They are found not only in other parts of New Guinea and the New Guinea 
Islands but also in the Highlands hinterland inland from the shores of the Sepik–Ramu 
inland sea. An inland direction of flow is indicated by the distribution of more elaborate 
and larger bird pestles in coastal or intermediate locations, specifically the North Coast, 
former inland sea and Yuat-Jimi-Baiyer valley system (Figure 7). A comparable coastal-
inland agricultural hinterland distribution is found in Oro (see below). Moreover, mortars 
and pestles could only have been introduced to the New Guinea Islands by seafarers. The 
stemmed obsidian tools from West New Britain, that date from before 6000 to 3600 years 
ago (Araho et al. 2002:62), examples of which have been found in the East Sepik (see 
below), confirm that contact between mainland New Guinea and the New Guinea Islands 
existed at this time. 

Cultivation and land clearance had commenced by 10,000 years ago in the Western 
Highlands (Denham et al. 2003). Current pollen evidence indicates that this activity 
commenced 2200 years later in the Baliem Valley (Haberle & David 2004:175). In our 
view this indicates the importance of social connectivity between the Sepik lowlands and 
the Wahgi Valley of the Highlands for the early agricultural history of New Guinea. It also 
suggests that the Yuat was the likely route by which taro was introduced to the Highlands 
(Figure 12). 

Discarding of stone mortars and pestles 

The obsolescence of mortars and pestles in the Highlands has long been attributed to the 
decline of the nut products that were thought to have been pounded (Bulmer & Bulmer 
1964:72; Golson 2000:240–242). Although not widely consumed today, there are no 
ethnographic accounts from the Pacific of nuts such as Castanopsis, Elaeocarpus and 
Pandanus being pounded or ground (see for example Walter & Sam 2002).  

A number of factors may have led to their being discarded. With the infilling of the 
Sepik–Ramu inland sea the communities living on its rapidly prograding shores would 
have been faced with a changing natural world with deteriorating livelihood options. These 
communities would have ceased to be the trading centres placed between the Highlands 
and the North Coast and New Guinea Islands. From a Highlands perspective such 
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communities would have lost their ritual dominance, as would any cults/rituals associated 
with them. This may partly explain why these artefacts were abandoned in the Highlands.  

Pleistocene interaction between the Sepik–Ramu, North Coast  
and the New Guinea Islands 

The evidence is fragmentary, but there are some interesting occurrences involving flora 
and fauna. The case of the animals is clearer (Figure 11a). By 15,500 years ago the 
Admiralty cuscus, Spilocuscus kraemeri, and a bandicoot, Echymipera kalubu, had been 
introduced from mainland New Guinea to Manus (Spriggs 1997:54, 13,000 bp; Williams 
1999). Although S. kraemeri is recognised as a separate species, it has been observed to 
interbreed with S. maculatus in captivity (Singadan 1996) and is presumed to have 
diverged from that species following its arrival on Manus. As regards the bandicoot, E. 
kalubu is known on New Britain today, but its antiquity there is unknown and it has never 
been found on New Ireland. Spriggs concludes (1997:54) that a direct introduction to 
Manus from mainland New Guinea is most likely, given the lack of evidence for contact 
between Manus and the rest of the Bismarcks at this period. This is suggested by the 
presence of the introduced possum Phalanger orientalis on New Ireland from 23,500 years 
ago (Allen & Gosden 1996:187–188, 20,000 bp), but its continuous absence from Manus. 
No Pleistocene remains of P. orientalis have been yet found on New Britain, but obsidian 
was being traded from the Willaumez Peninsula of West New Britain to New Ireland from 
23,500 years ago (Summerhayes & Allen 1993:147, 20,000 bp; Figure 11b here), 
suggesting that New Britain was the route by which the animal was introduced into New 
Ireland from the mainland. 

This plausible evidence for two different routes of faunal introductions into the 
Bismarck Archipelago from the North Coast of New Guinea might suggest the same routes 
for the early introduction of Canarium indicum into the islands (Figure 11c). Here, remains 
of its nutshells have been found in deposits dating to before 15,500 years ago at Pamwak 
rock shelter on Manus (Spriggs 1997:55, before 13,000 bp), by around 11,500 years ago at 
Kilu Cave on Buka (Wickler 2001:236, 10,000 bp) and close to 9000 years ago at 
Panakiwuk rock shelter on New Ireland (Allen 2000:156, 8000 bp). The only comparable 
mainland evidence is from Kowekau (Seraba) rock shelter in the Middle Sepik, where Paul 
Gorecki excavated nutshell going back to close on 17,000 years ago (Yen 1996:41, 14,000 
bp). Yen looks on this distributional range as evidence that C. indicum is the oldest 
domesticated species of the genus in Melanesia. He concludes (1996:41) that:  

unless we were to subscribe to some hypothesis of separate domestications on the 
New Guinea mainland and the islands of western Melanesia, it is obvious that we are 
witness, through archaeology, to the role of Canarium, and specifically Canarium 
indicum, in the late Pleistocene transition from hunter-gathering to horticulture in 
Melanesia.  

The evidence such as we have suggests that Canarium was domesticated on the North 
Coast of New Guinea. 

There is now evidence of either taro consumption or at least its presence in the late 
Pleistocene or early Holocene from both New Guinea and the New Guinea Islands (Figure 
12a). Taro cannot be eaten raw; it has to be cooked. The oldest archaeological evidence of 
taro consumption comes from Kilu Cave on Buka Island in Bougainville Province. There 
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raw Colocasia esculenta and Alocasia taros were being cut and scraped prior to cooking 
over 30,000 years ago. Seventeen stone flakes from Pleistocene contexts at Kilu had starch 
residues as well as raphides (calcium oxalate crystals), of which fourteen were identified as 
Colocasia and three as Alocasia. Only Colocasia residues were found on the eight stone 
tools dating to the Holocene (Wickler 2001:234, 28,000 bp; Loy et al. 1992).  

Evidence for the early preparation of yam as well as taro comes from Balof rock shelter 
in New Ireland. There stone tools and shell scrapers were used to scrape and cut these 
tubers. Alocasia and/or Cyrtosperma (swamp taro) residues are present from the site’s first 
occupation about 16,500 years ago and yam, Dioscorea bulbifera or D. nummularia, is 
present from 12,000 years ago (Barton & White 1993, 14,000 bp; 10,400 bp). 
Consumption of taro and yam tubers clearly has a long antiquity in the New Guinea 
Islands, and such a time depth implies plant selection and encouragement, if not full 
domestication. 

It is not known when taro use began in the lowlands of New Guinea. Pollen evidence 
indicates that Colocasia esculenta was present around Lake Wanum in the lower Markham 
Valley from about 9500 years ago. Its presence is associated with generally increasing 
forest disturbance (Haberle 1995:196, 8500 bp). Earlier dates must be expected in the 
Sepik–Ramu as this lowland plant (Yen 1991:564; 1995:835) had been introduced to Kuk 
in the Western Highlands by 10,000 years ago. There are taro starch grains on the edges of 
three stone tools and in the deposit and raphides on the edge of one stone tool in the Phase 
1 deposits (Denham et al. 2003:191, 9000 bp).  

The archaeological evidence from Pleistocene sites in New Guinea and the New Guinea 
Islands shows that people were already relocating plants and animals and exchanging 
useful products. The flow appears to be outwards from the New Guinea mainland until the 
mid-Holocene, when items originating from the New Guinea Islands are brought to the 
mainland.  

Indicators of mid-Holocene contact, whether direct or indirect, between the Sepik–
Ramu and the New Guinea Islands are the stemmed obsidian artefacts manufactured in the 
Willaumez Peninsula region of West New Britain from before 6000 to 3600 years ago, the 
latter the age of the W-K2 eruption (Araho et al. 2002:62). They have been found on inland 
Manus, on southern Lihir Island off the east coast of New Ireland, in the lower Sepik–
Ramu, at Yodda (near Kokoda) in eastern New Guinea, on Misima Island in Milne Bay 
(Araho et al. 2002:62, 72) and at Turiboiru in southern Bougainville (O’Reilly 1948). 
Figure 12b here plots these localities; note that the routes of distribution represented by the 
arrows are notional. By comparison no obsidian from Admiralty Islands’ sources is found 
outside the group until after the appearance of the Lapita culture in the Bismarck 
Archipelago around 3500 years ago (Summerhayes 2003:137, 3300 bp; see Figure 13 
here). 

Four stemmed obsidian tools have been found in the Sepik–Ramu, three of which have 
been sourced by the late Roger Bird to the Kutau/Bao source on the Willaumez Peninsula 
by PIXE-PIGME (Wal Ambrose pers. comm. 2003; Glenn Summerhayes pers. comm. 
2004). Two of these sourced tools are Type 1 in the Araho et al. (2002:63–66) 
classification and were found at Mangum in the Lower Sepik (Swadling et al. 1988:Plate 
52 for an illustration of one). Two Type 2 stemmed tools have also been found. One is 
sourced to Kutau/Bao but has no better provenance than between the Sepik and the 
mountains south of Wewak (Swadling et al. 1988:Plate 50). An unsourced example comes 
from the Bien (Porapora) River area of the Lower Sepik (see Plate 6).  
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The two Mangum tools, a complete specimen and a comparable handle fragment, were 
found cached beneath basalt slabs when a posthole was dug at Mangum village on the 
Bosmun Plateau (Figure 1). Mangum is located in an area classed as cultivated land by 
Saunders (1993:3) on the former large island which existed at the mouth of the Sepik–
Ramu inland sea prior to the latter’s infilling 4000 years ago. 

The importance of islands as foci for trade is well recognised in Melanesian prehistory 
and ethnography; some of the major works are Allen (1977), Harding (1967), Irwin (1983) 
and Malinowski (1922). The presence of the obsidian blades at Mangum on former 
Bosmun Island and the most elaborately decorated bird pestle (Figure 5) known from 
Papua New Guinea in the vicinity of the former Kambot islands suggests that such islands 
may have played significant roles in the prehistory of the Sepik–Ramu (Figure 1). 

Suggested Oro example of comparable mid-Holocene interaction between the coast 
and inland mountain valleys 

Figure 8 shows the distribution of mortars and pestles in Oro (Northern) Province and 
its relationship to landforms (upper – Figure 8a) and cultivated land (lower – Figure 8b). 
The mortars and pestles are all found in valleys inland of extensive swampy coastal 
lowlands and generally in areas suitable for taro cultivation.4 The details are as follows. 

An elaborate bird pestle was found by a gold miner under 10 feet (3 m) of alluvial sand 
and clay about 40 feet (12 m) above the present bed of the Aikora River, a northern 
tributary of the Gira River (Barton 1908).5 Over the crest of the Owen Stanley Range from 
this findspot are the inland valleys of the Tapini region which at contact had the highest 
highland subsistence population densities on the southern side of the Owen Stanley Range, 
though only moderate by Central Highlands levels.6

At Yodda Creek in Oro, gold miners recovered a mortar and pestle in addition to, as 
already mentioned, a stemmed obsidian tool from West New Britain of a type that dates 
from before 6000 to 3600 years ago (for the discoveries see Monckton 1903–1904; 
Seligman & Joyce 1907; Murray 1912; Seligman 1915; and Chinnery 1919; for the date, 
Araho et al. 2002:62, 72). The mortar and pestle were found by gold prospectors at a depth 
of 12 feet (3.7 m) below the surface in the Yodda goldfield (Monckton 1903–1904:31).7 In 
addition, two stone figures have been reported on the Girua River (Etheridge 1908). One 
has comparable features to examples found in Enga and the Southern Highlands (Figure 
10). Note the similar representation of arms, facial features and plain bulbous base. The 
other figure is a Buddha-like male with hands crossed on the stomach. Below the waist is a 
plain unshaped base (Meek 1913:176–177; Chinnery 1919:274). 
 

  
4  The main exception is the stone mortar found northeast of Mt Albert Edward at an undefined location. 

This weathered mortar had been placed on a weathered stone platform 3 feet (91 cm) wide by 4 feet (122 
cm) high (Monckton 1922:118). 

5  Another bird pestle from ‘North Province’ (?Northern/Oro), Papua New Guinea (Bounoure 1992; Figure 
9 here), needs to be noted. Compared with other bird pestles it is more robust and has distinctive eyes. It 
may be a modern replica. 

6  In 2000 the estimated rural population of the inland valleys around Tapini was 30 persons/km2, whereas 
the Wahgi Valley had 163 persons/km2 (Hanson et al. 2001:51, 123). 

7  Etheridge (1908:26) reduces the depth to 8 feet (2.4 m). 
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a 

 
b 

 
Figure 8: Maps showing the findspot of a stemmed obsidian tool and the distribution of 
mortars and pestles in relation to topography (a) and cultivated land (b) in Oro Province 

The low-lying swampy ground shown in (a) would have been inundated  
in the mid-Holocene. 
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Figure 9: The North Province (? Northern/Oro) pestle has distinctive eyes and is more 
robust than other bird pestles from Papua New Guinea. It may be a modern ‘replica’. The 

beak of the Aikora River pestle is broken above two small circular pits considered by 
Barton (1908) to represent nostrils.  
(following Bounoure 1992; Newton 1979) 

 
 

 
 

Figure 10: Stone sculptures from Girua, Tari and Enga. Note the similarities in arm and 
facial representation and bulbous bases.  

(following Newton 1979; Anon 1997; Tworek-Matuszkiewiez 2001) 
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Figure 11a-11b: Interaction indicators in the Pleistocene–early Holocene  

considering animal translocations and transport of obsidian  
Routes are notional; see the text. 
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Figure 11c: Interaction indicators in the Pleistocene–early Holocene  
considering canarium introductions  

Routes are notional; see the text. 
 
 

The situation represented by the Oro evidence is very similar to that described for the 
Sepik–Ramu inland sea. The absence of mortars and pestles from the swampy coastal 
lowlands in the one case parallels their absence from the recent lower Sepik–Ramu 
floodplain in the other, suggesting a late Holocene date for the formation of the Oro 
lowlands. Their inland distribution in Oro in areas suitable for taro cultivation would 
argue, as in the Sepik–Ramu case, the mid-Holocene presence of agricultural communities  
growing taro. In both areas large bird pestles are usually found close to or on routeways 
from the coast. The distribution of stone figures seems comparable. A maritime component 
is indicated by the presence of West New Britain obsidian stemmed tools of types that date 
from before 6000 to 3600 years ago (Araho et al. 2002:62).  

The similarities shown by these two cases may identify a pattern that provides a new 
archaeological signature for the mid-Holocene on mainland New Guinea. 
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Figure 12: Interaction indicators considering the presence of taro and notional 
routes for the mid-Holocene transport of obsidian 
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Figure 13: Early to mid-Holocene transport of Manus obsidian 
(based on Summerhayes 2003:139) 

Agriculture and population density 

The current distribution pattern of population density in the Sepik–Ramu area is 
strongly related to subsistence type: low densities (less than 19 persons per km2, and 
usually less than 10 persons) where sago is the main staple food and root crop or banana 
agriculture of little importance, and medium to high densities (20–99+ persons km2) where 
cultivation is most important and sago less significant (Allen et al. 2002b). The highest 
densities are located in the southern foothills of the coastal ranges of East Sepik Province 
(Figure 2), where they are associated with agricultural systems based on the cultivation of 
yam (Dioscorea esculenta) as the major staple, and, as secondary staples, taro, banana, 
coconut and, usually, sago. The role of D. esculenta in supporting the largest area of high 
population density in the South Pacific based on subsistence agriculture, outside of the 
New Guinea Highlands where the base is sweet potato, is highly distinctive (Brookfield 
1960; Allen et al. 2001). The population of this area, however, has suffered notably poor 
nutrition, at least since the mid-twentieth century, as shown by the worst child growth 
performance in East Sepik in a 1982/83 survey (Heywood et al. 1988). 

Allen (this volume) explores the role of the Lesser Yam (D. esculenta) in the prehistory 
of the localised pattern of population increase that is signalled by the present correlation of 
this crop with the distribution of high population densities. Unfortunately the origins of this 
yam species, and its antiquity in New Guinea, are still not known. It does not occur in 
Australia (Yen 1995:836), and is still believed to be of Asian origin (Coursey 1976; Lebot 
2002:51). On the basis of its more limited distribution and less significant ceremonial role, 
some authors (for example Bourke 1982:55) have suggested that cultivation of D. 
esculenta in New Guinea postdates that of the Greater Yam (D. alata).8

  
8  However, the emphasis on the ritual/ceremonial significance of D. alata (possibly partly due to a number 

of well-described ethnographic cases, e.g. Lea 1966), needs to be balanced against descriptions of other 
places where some D. esculenta cultivars (at least) hold greater cultural significance and fulfil more 
significant ceremonial roles than D. alata (e.g. Obrist van Eeuwijk 1992:80, 97, 169–177; Malinowski 
1965:136ff). Note also that Lebot (2002:51) considers that D. esculenta may be of greater antiquity than 
is normally supposed. 
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In the southern foothills of the coastal ranges a water-tolerant and high-yielding variety 
of the D. esculenta yam was locally developed. This innovation and associated measures of 
intensification seem to have been restricted to the Amogu floodplains of the upper Screw 
River.9 There water-tolerant asagwa10 cultivars of D. esculenta, and some other yam 
varieties, are grown by the Abelam in mounds that lift them above the high water table and 
protect them from minor floods. Low ridges on field boundaries and the use of some 
ditching (Plate 7) also protects crops from flooding (Allen this volume).  

Just as the antiquity of D. esculenta in the Sepik–Ramu area, and in New Guinea and 
the Pacific generally, is not known, so too the socio-demographic prehistory (time-depth in 
particular) of the growth of the unusually high population densities in the southern foothills 
is also obscure. Some evidence for population history is, however, provided by linguistics 
and oral history. 

 

PPllaattee  77: Ditch near Kunjingini, Amogu 
River system (see Figure 2 for location) 
Photograph by Robin Hide in 1988 
 

Linguistics and settlement histories 

Most of the inhabitants of the high-density population area of the southern foothills are 
Ndu speakers. According to Foley’s linguistic reconstruction (this volume), the original 
speakers of the Ndu languages of the Sepik language family resided in the May to 
Wogamush area of the Upper Sepik (Figure 7). From there some moved east down the 
Sepik River to settle the northern bank, thence to the foothills north of the river and finally 
to the waterways of the Middle Sepik. 

The Ndu family languages are closely related. Foley considers their inter-relatedness to 
be comparable to that of the Polynesian languages within the Austronesian language 
family. If this comparison is correct, it suggests an antiquity of some 2000 years since their 
initial separation; that is, the period over which the Polynesian languages diversified since 
the breakup of Proto Polynesian (Pawley 1996:399). 

Both the settlement histories and the languages of Ndu speakers indicate that their 
founding ancestors came from the vicinity of the Sepik River (Forge 1990:160; Laycock 

  
9  Following Quin (n.d.:64). Recently, however, Toyohara et al. (1994:73) have reported that villagers at 

Wara Sikau village (just across the border into West Sepik, southwest of Dreikikir), similarly divide their 
D. esculenta cultivars into two classes, with one suitable for wetland cultivation, the other for dryland. 

10  Known also in the literature as asakua (Quin n.d.) and asakwa (Allen et al. 2002b:34). 
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1965:192–196; Roscoe 1989, 1994; Tuzin 2001:41, map 2). This is the case across the 
southern foothills, for instance for both the most densely settled area (Abelam on the 
headwaters of the Amogu and the Parchee rivers) and the less densely populated Boiken 
area in the Nagam River headwaters to the east (Figure 2). 

Roscoe (1989) examined the ethnohistorical evidence of one language group, the 
Boiken, basing his work on a sample of 371 clan narratives that describe the provenience 
of their apical ancestors. Subsequently he expanded his study to consider the Ndu as a 
whole (Roscoe 1994). The prehistoric migration trends he found are shown in Figure 2.  

Whatever the number of people involved, it was sufficient for the migrants’ languages 
to be maintained. From the headwaters of the Screw River in the west to the upper Nagam 
River in the east, people speak languages belonging to the Ndu language family. Roscoe 
found that rivers such as the Mindjim and Pasik were the main routes the ancestral Boiken 
used to enter the foothills. Allen (this volume) likewise proposes that the same was the 
case with the Abelam, who would have moved up the Screw River and its tributaries, 
particularly the Amogu River and its headwaters. 

Both linguistic and oral historical evidence broadly agree on the general directions of 
Ndu migration geography, but there is a wide range of opinion about the time depth 
involved. Roscoe (pers. comm. 2003) considers any attempt to date the initial Ndu 
migrations using ethnohistorical material to be highly speculative. In his experience most 
Sepik genealogies do not extend beyond five to seven generations, and about five 
generations back there is a telescoping11 and merging of events and actors from the 
beginning of the Universe with remembered oral history. It also seems likely that these 
migrations predate the agricultural intensification associated with Dioscorea esculenta in 
the Amogu River headwaters as this intensification would be expected to produce outward 
rather than incoming movement.  

While there are problems with the chronology of the initial Abelam, Boiken and Sawos 
settlements, all researchers agree that the Iatmul, who occupy the riverine Middle Sepik, 
were originally Sawos who apparently first settled on the Sepik some 250 years ago 
(Newton 1997). The formation of the major trading partnerships between riverine Ndu 
(Iatmul) and their ecologically differentiated neighbours, Sawos, Chambri and Hills 
people, occurred in the eighteenth and nineteenth centuries (Gewertz 1983:14, 219–220). 
Figure 2 shows the distribution of the main ancestral and current villages of the Iatmul. 

It is likely that a major consequence of the infilling of the Sepik–Ramu inland sea, 
which had dominated the Sepik–Ramu Basin for thousands of years, would have been 
significant relocations or readjustments of prior patterns of population distribution and 
settlement. Although our understanding of the environmental changes associated with this 
infilling, completed by about 4000 years ago, is still far from complete, a tentative outline 
is possible. The archaeological evidence outlined above indicates that there were 
significant populations clustered around the mid-Holocene delta areas of the inland sea, 
dependent, we have suggested, on agriculture. We suggest that the process of infilling is 
likely to have resulted in some of this agricultural land, especially the former deltas, 
becoming increasingly swampy and hence unsuitable for cultivation. Under current 
conditions much of the land lying on the Sepik floodplain is subject to very significant 
seasonal flooding and is unused for agriculture (Bleeker 1975). It is possible that in the 
mid-Holocene, with a smaller floodplain and direct discharge into the inland sea, flooding 

  
11  Telescoping occurs when genealogies merge with a mythical period (Vansina 1965:101–102). 
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may have been less extensive and of shorter duration. An increase in flooding, with a 
decline in areas suitable for agriculture, would have resulted in changes in population 
distribution and settlement. However, understanding of such changes is complicated by 
problems of both chronology and process. 

If Ndu speakers did not move north in response to the infilling of the Sepik–Ramu 
inland sea by about 4000 years ago, we have to ask how migrants from an area that today 
has a relatively low population density came to culturally dominate the agricultural 
societies found in the foothills of the coastal ranges.12 What was driving the northward 
movement of these people? If not the infilling of the inland sea, was it the spread of a 
socially integrating tambaran cult?13

Archaeological investigations should help resolve the problem. This work has started. 
Alois Kuaso14 has undertaken a preliminary survey of his people’s ancestral sites on the 
Nagam River in eastern Boiken. We await his findings with interest. 

Environmental disruptions 

With the end of the inland sea about 4000 years ago, the interaction sphere that linked 
the Highlands with the Sepik–Ramu and the North Coast ceased. Another major 
environmental event which occurred at approximately the same time would have 
terminated the supply of obsidian and other products from West New Britain. This was the 
catastrophic volcanic eruption of Witori inland of Hoskins 3600 years ago (Araho et al. 
2002:62; Machida et al. 1996; Torrence et al. 2000). This eruption devastated a large part 
of West New Britain, including the Willaumez Peninsula where stemmed obsidian tools 
had been produced for the previous 3000 years or more.15 It was only after the Witori 
eruption of 3600 years ago that obsidian from Admiralty Islands’ sources appears in 
archaeological sites outside this island group (Ambrose 1976; Summerhayes et al. 
1998:152; Summerhayes 2003). 

Other environmental events on the North Coast may have disrupted the surviving 
interaction spheres on this coast. It is becoming apparent that tectonic and subsidence 
events have impacted significantly on the lives of human communities resident on the 
Sissano Coast of West Sepik for a long time. The most recent event was in 1998 when a 
tsunami struck following an earthquake. The death toll was more than 1600, 1000 people 
were treated for injuries and 10,000 lost their homes and possessions (Davies 1998, 2002; 
Davies et al. 2003). A former Sissano shoreline is now elevated 52 m above sea level and 
12 km inland of the present lagoon (Hossfeld 1965:Figure 2; Gill 1968). The most recent 
date for a ‘fossiliferous lenticle’ (Hossfeld 1965:Figure 2) 18–24 inches (46–61 cm) thick 
that represents deposition in a coastal mangrove swamp is 4400+/-85 bp. At 2 s.d. this date 
  
12  There is the problem of distinguishing the movement of people (migrants) and changing language 

affiliation. In the case of the Boiken there are indications that both took place (see Roscoe 1989, 1994). 
For interactions between the Arapesh and Abelam, especially the Arapesh of Ilahita village, see Tuzin 
(2001) and Allen (this volume). 

13  See Lutkehaus and Roscoe (1987:581) for further comments on the tambaran cult as the ‘motor’ behind 
culture production in the Sepik.  

14  Staff member of the PNG National Museum undertaking an MA in 2003–2004 at The Australian National 
University. 

15  People reoccupied the Willaumez Peninsula two hundred years later, but stemmed tool production did not 
resume (Araho et al. 2002; Torrence et al. 2000). 
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calibrates to a range from 4800 to 5300 BP at a 98% confidence level (Stuiver & Reimer 
1993), representing uplift of 10 or 11 m per 1000 years, far more than the rate of 3 m 
determined for the Huon Peninsula (Swadling et al. 1989:107). Clearly the series of 
tectonic events that over the past 4500 or so years elevated the Sissano coast 52 m above 
its earlier level must have had significant impacts on coastal residents of the region, 
including low-lying islands such as Wuvulu. The periodicity and scale of the events in 
question are currently not known. 

Further east, the Madang stretch of the North Coast has experienced about half a dozen 
significant volcanic eruptions in the last 10,000 years (Blong pers. comm. 2003), severe 
enough to deposit tephra in the Kuk swamp near Mount Hagen (Blong 1982:10).16 The 
most recent is the eruption of Long Island, for which a mid-seventeenth century date as 
initially proposed by Blong (1982:193–194) seems increasingly certain, with the latest 
revisions to the radiocarbon calibration curve giving AD 1646–1668 at 1 s.d. (Blong pers. 
comm. 2003). In addition, Lilley (2004:89) reports that disruptions in the archaeological 
sequences of the Vitiaz Strait region, from about 3500 years ago, coincide with 
catastrophic volcanism in the Vitiaz Strait and the Talasea – Cape Hoskins area.  

Local traditions in the Madang area record that an eruption totally destroyed an island in 
the vicinity of Hankow Reef called Yomba. Most of its occupants were able to flee to the 
mainland and small offshore islands such as Bilibil (Mennis 1981). It is not known if 
destructive tsunami were associated with these eruptions. Information is available, 
however, for the tsunami damage caused by the lateral collapse into the sea of some 5 km3 

of Ritter Island in Dampier Strait between Umboi Island and West New Britain in 1888. 
Villages were destroyed on the West New Britain coast of Dampier Strait and on the 
northern and eastern coasts of Umboi Island. The tsunami deposits and destruction 
extended a kilometre inland on West New Britain. On Umboi and the small island of Sakar 
the coastal zone was stripped to 15 m above sea level. In addition, some houses were 
destroyed and canoes were lost at Kelana17 village on the Huon Peninsula (Cooke 
1981:118–119; Ward & Day 2003:891–892).  

In summary, the infilling of the Sepik–Ramu inland sea saw the end of a dynamic 
period of interaction between the Sepik–Ramu and the Highlands on the one hand and the 
New Guinea Islands on the other. The Witori eruption of 3600 years ago devastated much 
of West New Britain, including the obsidian sources. Other eruptions, earthquakes and 
tsunami on the North Coast probably added to the demise of a former maritime culture, of 
which stone mortars and pestles were a part. With its decline, a new interaction sphere 
emerged with Lapita pottery (Kirch 1997) as its main archaeological marker. It was a time 
of new cultural inputs from the west and changing interactions centred on the New Guinea 
Islands. This model may explain how most New Guinea Islanders subsequently became 
Austronesian speakers. 

Conclusion 

Allen (1996) observes that by 35,000 years ago people had explored every major 
environmental zone in New Guinea and the nearer Melanesian islands. By the late 
  
16  This may explain the lack of older Oceanic languages on the North Coast and the existing chain of 

Austronesian languages with West New Britain links (Ross 1988:120). 
17  Kelana, usually written as Kelanoa, is correctly called Gitua (Chappell pers. comm. 2004). 
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Pleistocene to early Holocene, as documented above, there was sufficient interaction for 
products to be exchanged and animals and plants to be introduced to areas beyond their 
natural distribution. The Sepik–Ramu inland sea appears as a hub of interaction with the 
Highlands and with Manus.  

The link with the Highlands is suggested by the movement of taro, a lowlands plant 
(Yen 1991:564; 1995:835), which had been introduced into the Mount Hagen area by 
10,000 years ago (Denham et al. 2003). 

The link with Manus is indicated by the introduction there of a cuscus and a bandicoot 
and, plausibly, Canarium indicum. When on Wuvulu in 1980 (Figure 11 for location), 
Swadling was told by the islanders that huge tree trunks on the reef had come by drift from 
the Sepik. Formerly they were the primary source of wood for houses and canoes, while 
stone for implements was sometimes found in their roots. This drift pattern from the Sepik 
could have implications for the settlement of the Manus Group and might explain the 
North Coast/Manus connection. 

Given the early dates for Canarium in the Sepik (17,000 years ago from Gorecki’s 
radiocarbon date of 14,000 bp at the Seraba site, following Yen 1996:41) and Manus 
(15,500 years ago from radiocarbon dating of 13,000 bp at Pamwak, following Spriggs 
1997:55), it might be that the Sepik–Ramu was ultimately behind the later appearance of 
Canarium in New Guinea Islands to the east. 

The distribution of stylistically similar mortars and pestles, especially bird pestles, in 
the Sepik–Ramu and the Highlands shows that the connection between the two indicated 
by taro for the early Holocene continued into the mid-Holocene. As the greatest diversity 
of these artefacts occurs in the Highlands and Sepik–Ramu, it is proposed here that the use 
of mortars and pestles expanded via long-established interaction spheres to the New 
Guinea Islands, other parts of the New Guinea mainland and Milne Bay.  

It is demonstrated above that the distributions of mortars and pestles and other artefacts 
such as stemmed obsidian tools provide an archaeological signature for the mid-Holocene, 
a period long characterised by a low level of site recognition. When integrated with the 
known regional sequences from the New Guinea mainland and islands, this new mid-
Holocene signature has the capacity to fill the gap between formerly discrete 
archaeological sequences, in particular the Lapita pottery sequences of the New Guinea 
Islands and the early Holocene agricultural site at Kuk in the New Guinea Highlands. In 
other words it opens the way for a Melanesian prehistory that can accommodate all known 
regional sequences. 

Natural events, including the devastation of a large part of West New Britain by the 
catastrophic Witori eruption of 3600 years ago (Araho et al. 2002:62; Machida et al. 1996; 
Torrence et al. 2000), the infilling of the Sepik–Ramu inland sea by 4000 years ago 
(Chappell this volume), the earthquakes and tsunami accompanying each episode in the 
uplift of the Sissano Coast of West Sepik by 52 m over roughly the past 4500 years 
(Hossfeld 1965) and volcanic eruptions on islands off the Madang Coast, probably all 
played a part in the disruption and reorganisation of human interaction spheres in Western 
Melanesia. 

It is also argued that major landscape changes within the Sepik–Ramu during the 
Holocene led to population relocations and that the high population density of the southern 
foothills of the coastal ranges postdates the infilling of the former Sepik–Ramu inland sea. 
We propose that prior to 4000 years ago the main population concentrations were located 
on the river alluviums, shores and deltas of the former inland sea, especially the Sepik and 
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Ramu deltas. The end of the inland sea saw population relocations which may have played 
out over a long period of time.  

The high population densities of the southern foothills are clearly correlated, in their 
20th century distribution, with the cultivation of the Lesser Yam, Dioscorea esculenta. 
While both the antiquity of the yam and the time-depth of the demographic build-up are 
unknown, we suggest that a D. esculenta revolution occurred in the headwaters of the 
Amogu and Parchee rivers in the southern foothills (Figure 2) which may be comparable, 
though of more limited extent, to the later impact of the sweet potato in the Highlands 
(Watson 1977). 

This paper has identified a number of potential field study areas for investigating the 
mid-Holocene on mainland Papua New Guinea, an exciting prospect as the mid-Holocene 
is an archaeological period not well known in Melanesia. The Ambunti region (Figure 3) 
and Middle Ramu (Figure 4) clearly warrant detailed geomorphic and archaeological 
surveys. To provide a time frame for the geographically widely-held oral traditions of 
prehistoric migrations north from the Sepik River area to the southern foothills it should be 
possible to take the Torembi area and the Amogu floodplain (Figure 2) as case studies. An 
understanding of the archaeology of the latter area should also clarify when Diocorea 
esculenta was introduced and the current high population density began to develop. The 
archaeology will not be easy, but it should be very rewarding. 

Acknowledgements 

This paper is based primarily on the curatorial work of Swadling, supplemented by field 
work and literature reviews undertaken by both authors. We wish to thank all the Papua 
New Guinean villagers and colleagues who have helped us during work in Papua New 
Guinea. 

Swadling was an archaeologist from 1972 with the University of Papua New Guinea, 
then at the Institute of Papua New Guinea Studies and from 1978–1999 at the Papua New 
Guinea National Museum.  

Hide has carried out research and surveys as an anthropologist in Papua New Guinea 
between 1967 and 2002 with, variously, the New Guinea Research Unit, Columbia 
University, the Simbu Land Use Project, CSIRO, the PNG Institute of Medical Research 
and the Australian National University.  

This paper was improved greatly by Jack Golson, both in his official role as editor and 
through his many contributions both of substance and argument. He is truly a silent third 
author.  

Many other people have assisted in the production of this paper. They include Bryant 
Allen, Wal Ambrose, Chris Ballard, Giles Bounoure, Michael Bourke, Sue Bulmer, John 
Chappell, William Clarke, Barry Craig, Helen Dennett, Tim Denham, Godfried Gerritts, 
Simon Haberle, Terry Hays, Carol Jenkins, Patricia L. Johnson, Christian Kaufmann, Eric 
Kjellgren, Harley Manner, Marion Melk-Koch, Ottmar Maier, Anthony Meyer, Paul 
Roscoe, Brian Ruxton, Jim Specht, Glenn Summerhayes, Robin Torrence, Beata Tworek-
Matuszkiewicz, J. Peter White, Nick Araho and the late Baiva Ivuyo. We appreciate the 
assistance received and are responsible for any errors that may remain. 

Swadling acknowledges funding provided by a Visiting Research Fellowship at the 
Australian Museum. 

 



Changing landscape and social interaction      321 

Swadling and Hide are Visiting Fellows in the Research School of Pacific and Asian 
Studies, Swadling in the Department of Archaeology and Natural History and Hide in 
Anthropology. 

References 
 
Allen, B.J., R.M. Bourke and L. Hanson, 2001, Dimensions of PNG village agriculture. In 

R.M.Bourke, M.G. Allen and J. G. Salisbury, eds Food security for Papua New 
Guinea. Proceedings of the Papua New Guinea Food and Nutrition 2000 Conference, 
PNG University of Technology, Lae 26–30 June 2000, 529–553. ACIAR Proceedings 
No. 99. Canberra: Australian Centre for International Agricultural Research. 

Allen, B.J., R.L. Hide, R.M. Bourke, D. Fritsch, R. Grau, P. Hobsbawn, M.P. Levett, S.I. 
Majnep, V. Mangi, T. Nen and G. Sem, 2002a, Madang Province: text summaries, 
maps, code lists and village identification, rev. edn. Agricultural Systems of Papua 
New Guinea Working Paper No. 7. Canberra: Department of Human Geography, 
Research School of Pacific Studies, Australian National University. 

Allen, B.J., R.L. Hide, R.M. Bourke, D. Fritsch, R. Grau, E. Lowes, T. Nen, E. Nirsie, J. 
Risimeri and M. Woruba, 2002b, East Sepik Province: text summaries, maps, code 
lists and village identification, rev. edn. Agricultural Systems of Papua New Guinea 
Working Paper No. 2. Canberra: Department of Human Geography, Research School 
of Pacific Studies, Australian National University. 

Allen, J., 1977, Sea traffic, trade and expanding horizons. In J. Allen, J. Golson and R. 
Jones, eds Sunda and Sahul: prehistoric studies in Southeast Asia, Melanesia and 
Australia, 387–417. London: Academic Press. 

 1984, Pots and poor princes: a multidimensional approach to the study of pottery trading 
in coastal Papua. In S.E. van der Leeuw and A. Pritchard, eds The many dimensions of 
pottery: ceramics in archaeology and anthropology, 407–463. Amsterdam: University 
of Amsterdam. 

 1996, The pre-Austronesian settlement of Island Melanesia: implications for Lapita 
archaeology. In W.H. Goodenough, ed. Prehistoric settlement of the Pacific, 11–27. 
Transactions of the American Philosophical Society, vol. 86(5). 

 2000, From beach to beach: the development of maritime economies in prehistoric 
Melanesia. In S. O’Connor and P. Veth, eds East of Wallace’s Line: studies of past 
and present maritime cultures of the Indo-Pacific region, 139–176. Modern 
Quaternary Research in Southeast Asia 16. Rotterdam and Brookfield (Vermont): 
Balkema. 

Allen, J. and C. Gosden, 1996, Spheres of interaction and integration: modelling the 
culture history of the Bismarck Archipelago. In Davidson et al., eds 1996:183–197. 

Ambrose, W.R., 1976, Obsidian and its prehistoric distribution in Melanesia. In N. 
Barnard, ed. Ancient Chinese bronzes and Southeast Asian metal and other 
archaeological artefacts, 351–378. Melbourne: National Gallery of Australia. 

 1991, Manus, mortars and the kava concoction. In Pawley, ed. 1991:461–469.  
 1996–97, Metals and the Melanesian connection. In F.D. Bulbeck, ed. Ancient Chinese 

and Southeast Asian Bronze Age cultures, 1077–1091. Taipei: SMC Publishing. 

 



322      Pamela Swadling and Robin Hide 

Anon., 1997, Aboriginal and tribal art. Sotherby Catalogue, 9 November, Woollahra and 
Armadale. 

Araho, N., R. Torrence and J.P. White, 2002, Valuable and useful: mid-Holocene stemmed 
obsidian artefacts from West New Britain, Papua New Guinea. Proceedings of the 
Prehistoric Society 68:61–81. 

Attenbrow, V. and R. Fullagar, eds, 2004, A Pacific odyssey: archaeology and 
anthropology in the Western Pacific. Papers in honour of Jim Specht. Records of the 
Australian Museum, Supplement 29. 

Barton, F.R., 1908, Note on stone pestles from British New Guinea. Man 8:1–2. 
Barton, H. and J.P. White, 1993, Use of stone and shell artifacts at Balof 2, New Ireland, 

Papua New Guinea. Asian Perspectives 32:169–181. 
Bleeker, P., 1975, Explanatory notes to the land limitation and agricultural land use 

potential map of Papua New Guinea. Land Research Series No. 36. Melbourne: 
Commonwealth Scientific and Industrial Research Organization. 

Blong, R.J., 1982, The time of darkness: local legends and volcanic reality in Papua New 
Guinea. Canberra: Australian National University Press. 

Bounoure, V., 1992, Vision d’Océanie. Paris: Musée Dapper. 
Bourke, R.M., 1982, Root crops in Papua New Guinea. In R.M. Bourke and V. Kesavan, 

eds Proceedings of the Second Papua New Guinea Food Crops Conference. Part 1, 
51–63. Port Moresby: Department of Primary Industry. 

Bowden, R., 1983, Yena: art and ceremony in a Sepik society. Oxford: Oxford University 
Press. 

Boyd, D.J., 1996, A tale of ‘First Contact’: the Hagahai of Papua New Guinea. Research in 
Melanesia 20:103–140. 

Brookfield, H.C., 1960, Population distribution and labour migration in New Guinea: a 
preliminary survey. Australian Geographer 7:233–242. 

Bulmer, R.N.H. and S. Bulmer, 1964, The prehistory of the Australian New Guinea 
Highlands. In J.B. Watson, ed. New Guinea: the Central Highlands, 39–76. American 
Anthropologist 66(4, part 2), Special Publication. 

Chinnery, E.W.P., 1919, Stone-work and goldfields in British New Guinea. Journal of 
Royal Anthropological Institute 49:271–291. 

Cooke, R.J.S., 1981, Eruptive history of the volcano at Ritter Island. In Johnson, ed. 
1981:115–123.  

Coursey, D.G., 1976, Yams. In N.W. Simmonds, ed. Evolution of crop plants, 70–74. 
London: Longman. 

Davidson, J.M., G. Irwin, B.F. Leach, A. Pawley and D. Brown, eds, 1996, Oceanic 
culture history: essays in honour of Roger Green. Dunedin: New Zealand Journal of 
Archaeology Special Publication. 

Davies, H.L., 1998, Tsunami PNG 1998. Waigani (National Capital District): University of 
Papua New Guinea. 

 2002, Tsunamis and the coastal communities of Papua New Guinea. In R. Torrence and J. 
Grattan, eds Natural disasters and cultural change, 28–42. London and New York: 
Routledge. 

 



Changing landscape and social interaction      323 

Davies, H.L., J.M. Davies, R.C.B. Perembo and W.Y. Lus, 2003, The Aitape 1998 
tsunami: reconstructing the event from interviews and field mapping. Pure Applied 
Geophysics 160:1895–1922. 

Denham, T.P., S.G. Haberle, C. Lentfer, R. Fullagar, J. Field, M. Therin, N. Porch and B. 
Winsborough, 2003, Origins of agriculture at Kuk Swamp in the Highlands of New 
Guinea. Science 301:189–193. 

England, P., 1946, The Ramu stones. Mankind 3(8):233–236. 
Etheridge, R.J., 1908, Ancient stone implements from the Yodda Valley Goldfield, 

Northeast British New Guinea. Records of the Australian Museum 7:24–28. 
Forge, A., 1990, The power of culture and the culture of power. In N. Lutkehaus, C. 

Kaufmann, W.E. Mitchell, D. Newton, L. Osmundsen and M. Schuster, eds Sepik 
heritage: tradition and change in Papua New Guinea, 160–170. Durham (NC): 
Carolina Academic Press. 

Frith, C.B. and B.M. Beehler, 1998, The Birds of Paradise: Paradisaeidae. Oxford and 
New York: Oxford University Press. 

Gewertz, D.B., 1983, Sepik River societies: a historical ethnography of the Chambri and 
their neighbors. New Haven and London: Yale University Press. 

Gill, E.D., 1968, Significance of Aitape (New Guinea) radiocarbon dates for eustasy and 
tectonics. Australian Journal of Science 30(4):142. 

Gillieson, D.S., J. Landsberg and K. Kerenga, 1989, An ecology of the Lower Jimi Valley. 
In Gorecki and Gillieson, eds 1989:37–55.  

Golson, J., 1977, The making of the New Guinea Highlands. In J.H. Winslow, ed. The 
Melanesian environment, 45–56. Canberra: Australian National University Press. 

 2000, A stone bowl fragment from the early middle Holocene of the upper Wahgi Valley, 
Western Highlands Province, Papua New Guinea. In A. Anderson and T. Murray, eds 
Australian archaeologist: collected papers in honour of Jim Allen, 231–248. Canberra: 
Coombs Academic Publishing, Australian National University. 

Golson, J. and P.J. Hughes, 1980, The appearance of plant and animal domestication in 
New Guinea. Journal de la Société des Océanistes 36:294–303. 

Gorecki, P.P. and D.S. Gillieson, 1989, A crack in the spine: prehistory and ecology of the 
Jimi-Yuat Valley, Papua New Guinea. Townsville: Division of Archaeology and 
Anthropology, School of Behavioural Sciences, James Cook University of North 
Queensland. 

Haberle, S.G., 1995, Identification of cultivated Pandanus and Colocasia in pollen records 
and the implications for the study of early agriculture in New Guinea. Vegetation 
History and Archaeobotany 4:195–210. 

Haberle, S.G. and B. David, 2004, Climates of change: human dimensions of Holocene 
environmental change in low latitudes of the PEPII transect. Quaternary International 
118–119:165–179. 

Handy, E.S.C. and E.G. Handy with M.K. Pukui, 1972, Native planters in old Hawaii. 
Honolulu: Bernice P. Bishop Museum, Bulletin 233. 

Hanson, L.W., B.J. Allen, R.M. Bourke and T.J. McCarthy, 2001, Papua New Guinea: 
rural development handbook. Canberra: The Australian National University. 

 



324      Pamela Swadling and Robin Hide 

Harding, T.G., 1967, Voyagers of the Vitiaz Strait: a study of a New Guinea trade system. 
Seattle: University of Washington Press. 

Heywood, P., N. Singleton and J. Ross, 1988, Nutritional status of young children: the 
1982–83 National Nutrition Survey. Papua New Guinea Medical Journal 31(2):91–
101. 

Höltker, G., 1951, Die Steinvögel in Melanesien. In Südseestudien: Gedenkschrift zur 
Errinerung an Felix Speiser, 234–265. Basel: Museum für Völkerkunde und 
Schweizerischen Museum für Volkskunde. 

 1968, Altertümliche Steinartefakte aus Neuguinea im Anthropos-Institut. Ethnologica 
4:494–531. 

Hossfeld, P.S., 1965, Radiocarbon dating and palaeoecology of the Aitape fossil human 
remains. Proceedings of the Royal Society of Victoria 78:161–165. 

Irwin, G.J., 1983, Chieftainship, kula and trade in Massim prehistory. In J.W. Leach and E. 
Leach, eds The Kula: new perspectives on Massim exchange, 29–72. Cambridge: 
Cambridge University Press. 

Johnson, R.W., ed., 1981, Cooke-Ravian volume of volcanological papers. Port Moresby: 
Geological Survey of Papua New Guinea, Memoir 10. 

Kasprus, A., 1973, The tribes of the Middle Ramu and the Upper Keram Rivers (North-
East New Guinea). St Augustin bei Bonn: Verlag des Anthropos-Instituts. 

Kirch, P.V., 1997, The Lapita peoples: ancestors of the Oceanic world. Oxford and 
Cambridge (Mass.): Blackwell. 

Lea, D.A.M., 1966, Yam growing in the Maprik area. Papua and New Guinea Agricultural 
Journal 18(1):5–16. 

Lebot, V., 2002, La domestication des plantes en Océanie et les contraintes de la voie 
asexuée. Journal de la Société des Océanistes 114–115(1/2):45–61. 

Lilley, I., 2004, Trade and culture history across the Vitiaz Strait, Papua New Guinea: the 
emerging post-Lapita coastal sequence. In Attenbrow and Fullagar, eds 2004:89–96.  

Loy, T.H., M. Spriggs and S. Wickler, 1992, Direct evidence for human use of plants 
28,000 years ago: starch residues on stone artefacts from the Northern Solomon 
Islands. Antiquity 66:898–912. 

Lutkehaus, N. and P. Roscoe, 1987, Sepik culture history: variation, innovation, and 
synthesis. Current Anthropology 28:577–581. 

Machida, H., R.J. Blong, J. Specht, H. Moriwaki, R. Torrence, Y. Hayakawa, B. Talai, D. 
Lolok and C.F. Pain, 1996, Holocene explosive eruptions of Witori and Dakataua 
caldera volcanoes in West New Britain, Papua New Guinea. Quaternary International 
34–36:65–78. 

Majnep, I.S. and R. Bulmer, 1977, Birds of my Kalam country. Auckland: Auckland 
University Press. 

Malinowski, B., 1922, Argonauts of the western Pacific. London: Routledge and Kegan 
Paul. 

 1965 [1935], Coral gardens and their magic, vol. 1: Soil-tilling and agricultural rites in 
the Trobriand Islands. Bloomington: Indiana University Press. 

Mead, M., 1938, The Mountain Arapesh 1: an importing culture. Anthropological Papers 
of the American Museum of Natural History 36:139–349. 

 



Changing landscape and social interaction      325 

Meek, A.S., 1913, A naturalist in cannibal land. London: Fisher Unwin. 
Mennis, M., 1981, Yomba Island: a real or mythical volcano? In Johnson, ed. 1981:95–99.  
Meyer, A.J.P., 1995, Oceanic art, vol. 1. Cologne: Könemann. 
Monckton, C.A.W., 1903–1904, British New Guinea, Annual Report. London: HMSO. 
 1922, Last days in New Guinea. London: Bodley Head. 
Mountain, M.-J., 1991, Bulmer Phase 1: environmental change and human activity through 

the late Pleistocene into the Holocene in the Highlands of New Guinea: a scenario. In 
Pawley, ed. 1991:510–520.  

Murray, J.H.P., 1912, Papua or British New Guinea. London: T. Fisher Unwin. 
Newton, D., 1979, Prehistoric and recent art styles in Papua New Guinea. In S.M. Mead, 

ed. Exploring the visual art of Oceania, 32–57. Honolulu: University Press of Hawai‘i. 
 1997, Materials for a Iatmul chronicle, Middle Sepik River (East Sepik Province, Papua 

New Guinea). In M. Schindlbeck, ed. Gestern und Heute - Traditionen in der Südsee. 
Festschrift zum 75 Geburtstag von Gerd Koch, 367–385. Baessler-Archiv 45. 

Obrist van Eeuwijk, B., 1992, Small but strong: cultural contexts of (mal-)nutrition among 
the Northern Kwanga (East Sepik Province, Papua New Guinea). Basler Beiträge zur 
Ethnologie 34. Basel: Ethnologisches Seminar der Universität und Museum für 
Völkerkunde. 

O’Reilly, P., 1948, Un outil néolithique des îles Salomon. Journal de la Société des 
Océanistes 4:156–167. 

Pawley, A., 1996, On the Polynesian subgroup as a problem for Irwin’s continuous 
settlement hypothesis. In Davidson et al., eds 1996:387–410. 

Pawley, A., 1991, ed., Man and a half: essays in Pacific anthropology and ethnobiology in 
honour of Ralph Bulmer. Auckland: The Polynesian Society. 

Quin, F.M., n.d., East Sepik Agricultural Development Project: Agricultural Research Sub-
project. Report on yam research (Dioscorea spp.) 1981–84. Unpublished report. 

Riesenfeld, A., 1950, The megalithic culture of Melanesia. Leiden: Brill. 
Roscoe, P.B., 1989, The flight from the fen: the prehistoric migrations of the Boiken of the 

East Sepik Province, Papua New Guinea. Oceania 60(2):139–154. 
 1994, Who are the Ndu? Ecology, migration, and linguistic and cultural change in the 

Sepik Basin. In A.J. Strathern and G. Stürzenhofecker, eds Migration and 
transformations: regional perspectives on New Guinea, 49–84. ASAO Monograph 
No. 15. Pittsburgh and London: University of Pittsburgh Press. 

Ross, M., 1988, Proto Oceanic and the Austronesian languages of western Melanesia. 
Canberra: Pacific Linguistics. 

Saunders, J., 1993, Agricultural land use of Papua New Guinea: explanatory notes to map. 
Canberra: Australian International Development Assistance Bureau, PNGRIS 
Publication No. 1. 

Seligman, C.G., 1915, Notes on an obsidian axe or adze from Papua. Man 15:161–162.  
Seligman, C.G. and T.A. Joyce, 1907, On prehistoric objects in British New Guinea. In 

W.H.R. Rivers, R.R. Marett and N.W. Thomas, eds Anthropological essays presented 
to Edward Burnett Tylor, 325–241. Oxford: Clarendon Press. 

 



326      Pamela Swadling and Robin Hide 

Singadan, R.K., 1996, Notes on hybrid spotted cuscus, Spilocuscus maculatus X 
Spilocuscus kraemeri (Marsupialia: Phalangeridae). Science in New Guinea 22(2):77–
82. 

Specht, J., 1974, Of Menak and men: trade and the distribution of resources on Buka 
Island, Papua New Guinea. Ethnology 13:225–237. 

Spriggs, M., 1997, The Island Melanesians. Oxford and Cambridge (Mass.): Blackwell. 
 2003, Chronology of the neolithic transition in Island Southeast Asia and the Western 

Pacific: a view from 2003. The Review of Archaeology 24(2):57–80. 
Stuiver, M. and P.J. Reimer, 1993, Extended 14C data base and revised CALIB 3.0 14C 

age calibration program. Radiocarbon 35:215–230. 
Summerhayes, G.R., 2003, The rocky road: the selection and transport of Admiralties 

obsidian to Lapita communities. Australian Archaeology 57:135–142. 
Summerhayes, G.R. and J. Allen, 1993, The transport of Mopir obsidian to late Pleistocene 

New Ireland. Archaeology in Oceania 28:144–148. 
Summerhayes, G.R., R. Bird, R. Fullagar, C. Gosden, J. Specht and R. Torrence, 1998, 

Application of PIXE-PIGME to archaeological analysis of changing patterns of 
obsidian use in West New Britain, Papua New Guinea. In S. Shackley, ed. Advances in 
archaeological volcanic glass studies, 129–158. New York: Plenum Press. 

Swadling, P., 1981, Papua New Guinea’s prehistory: an introduction. Boroko (National 
Capital District): National Museum and Art Gallery in association with Gordon and 
Gotch. 

 2004, Stone mortar and pestle distribution in New Britain revisited. In Attenbrow and 
Fullagar, eds 2004:157–161. 

Swadling, P., N. Araho and B. Ivuyo, 1991, Settlements associated with the inland Sepik-
Ramu sea. In P. Bellwood, ed. Indo-Pacific prehistory 1990, vol. 2, 92–112. Bulletin 
of the Indo-Pacific Prehistory Association 11. 

Swadling, P., J. Chappell, G. Francis, N. Araho and B. Ivuyo, 1989, A late Quaternary 
inland sea and early pottery in Papua New Guinea. Archaeology in Oceania 24:106–
109. 

Swadling, P., B. Hauser Schäublin, P. Gorecki and F. Tiesler, 1988, The Sepik-Ramu: an 
introduction. Boroko (NCD): PNG National Museum. 

Thorpe, W.W., 1930, Ethnological notes, No. 2. Records of the Australian Museum 
17:348–355. 

Torrence, R., C. Pavlides, P. Jackson and J. Webb, 2000, Volcanic disasters and cultural 
discontinuities in Holocene time, in West New Britain, Papua New Guinea. In W.G. 
McGuire, D.R. Griffiths, P.L. Hancock and I.S. Stewart, eds The archaeology of 
geological catastrophes, 225–244. London: Geological Society, Special Publication 
171. 

Toyohara, H., T. Konishi and T. Komatsu, 1994, Yams (Dioscorea spp.) in Papua New 
Guinea. In Overseas Scientific Research Team, ed. In search of the origins of 
agriculture in Papua New Guinea: a botanical survey of tropical rain forest, 64–79. 
Tokyo: Committee of the Centennial Anniversary, Tokyo University of Agriculture. In 
Japanese with English summary. 

 



Changing landscape and social interaction      327 

Tuzin, D.F., 2001, Social complexity in the making: a case study among the Arapesh of 
New Guinea. London and New York: Routledge. 

Tworek-Matuszkiewicz, B., 2001, The Ambum stone. Artonview (winter):59. 
Vansina, J., 1965, Oral tradition: a study of historical methodology. London: Penguin. 
Walter, A. and C. Sam, 2002, Fruits of Oceania, translated by P. Ferrar. Canberra: 

Australian Centre for International Agricultural Research, ACIAR Monograph No. 85. 
Ward, R.G., 1970, Distribution and density of population. In R.G. Ward and D.A.M. Lea, 

eds An atlas of Papua and New Guinea, 8–11. Waigani (National Capital District): 
Department of Geography, University of Papua and New Guinea and Collins-
Longman. 

Ward, S.N. and S. Day, 2003, Ritter Island volcano - lateral collapse and the tsunami of 
1888. Geophysical Journal International 154:891–902. 

Watson, J.B., 1977, Pigs, fodder and the Jones Effect in post-Ipomoean New Guinea. 
Ethnology 16:57–70. 

Watson, V.D. and J.D. Cole, 1977, Prehistory of the Eastern Highlands of New Guinea. 
Seattle and London: University of Washington Press. 

White, J.P., 1972, Ol Tumbuna: archaeological excavations in the eastern Central 
Highlands, Papua New Guinea. Canberra: Department of Prehistory, Research School 
of Pacific Studies, Australian National University, Terra Australis 2. 

Wickler, S., 2001, The prehistory of Buka: a stepping stone island in the Northern 
Solomons. Canberra: Department of Archaeology and Natural History and the Centre 
for Archaeological Research, Australian National University, Terra Australis 16. 

Williams, C., 1999, Faunal composition of Pamwak site, Manus Island, PNG. In J.-C. 
Galipaud and I. Lilley, eds Le Pacifique de 5000 à 2000 avant le présent: suppléments 
à l’histoire d’une colonisation, 241–249. Paris: Institut de Recherche pour le 
Développement. 

Yen, D.E., 1991, Domestication: the lessons from New Guinea. In Pawley, ed. 1991:558–
569.  

 1993, The origins of subsistence agriculture in Oceania and the potentials for future 
tropical food crops. Economic Botany 47:3–14. 

 1995, The development of Sahul agriculture with Australia as bystander. In J. Allen and 
J.F. O’Connell, eds Transitions: Pleistocene to Holocene in Australia and Papua New 
Guinea, 831–847. Antiquity 69, Special Number 265. 

 1996, Melanesian arboriculture: historical perspectives with emphasis on the genus 
Canarium. In M.L. Stevens, R.M. Bourke and B.R. Evans, eds South Pacific 
indigenous nuts, 36–44. ACIAR Proceedings No. 69. Canberra, Australian Centre for 
International Agricultural Research. 

Young, M.W., 1998, Malinowski’s Kiriwina: fieldwork photography 1915–1918. Chicago: 
University of Chicago Press. 

 
 

 

 



 



  
Andrew Pawley, Robert Attenborough, Jack Golson and Robin Hide, eds, 2005, Papuan pasts: cultural, linguistic and 
biological histories of Papuan-speaking peoples, 329–361. 

11 Agricultural origins and the emergence 
of rectilinear ditch networks in the 
Highlands of New Guinea 

  

 TIM DENHAM 

Introducing the questions 

Two questions are addressed in this paper: 
- Is there archaeological, geomorphological and palaeoecological evidence to support a 

hypothesis of proto-Trans New Guinea (pTNG) expansion driven by agriculture? 
- Is the emergence of rectilinear field systems, documented at wetland archaeological 

sites in the Highlands, an indigenous development or an introduced technology, perhaps 
associated with the (proposed) arrival of Austronesians in Island Melanesia? 

The first question necessitates a consideration of the possible presence of agriculture in 
New Guinea prior to the proposed Austronesian dispersal and whether it can be linked to 
the expansion of pTNG languages. The second question requires comparison of the timing 
of the earliest presence of rectilinear field systems relative to Austronesian dispersal, as 
this would at present be the only known source of introduction. These questions are 
contextualised by two central issues in Melanesian research: the origins of agriculture in 
New Guinea and the impacts of Austronesian arrival on the prehistory of the interior of 
New Guinea. 

Trans New Guinea phylum and agricultural expansion 

One of the principal themes running through the multi-disciplinary papers in this 
volume concerns the definition, origins and cultural associations of the Trans New Guinea 
phylum (TNG). The exact definition and delineation of some TNG-speaking groups are 
problematic, as the inclusion of some groups is disputed (Foley this volume). There is, 
however, now general agreement that a large number of language families in New Guinea 
are related and can be traced to an ancient proto-language. Pawley has proposed that the 
expansion of TNG languages was driven by agriculture (Pawley 1998:684). According to 
his model, agricultural groups were able to expand and displace or assimilate non-
agricultural groups. Over time, the demic diffusion of agriculturalists occurred at the 
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expense of non-agricultural populations, who were marginalised to the least favourable, 
that is lowland, locations. Such a model is consistent with other meta-narratives that 
propose the prehistoric, demic expansion of agricultural populations to produce large, 
contemporary linguistic groups, for example Indo-European (Renfrew 1987, 1996; Cavalli-
Sforza et al. 1994; Cavalli-Sforza 1996) and Austronesian languages (Bellwood 1995, 
1996). 

Pawley’s model of TNG expansion appears to fit recent language maps of New Guinea, 
although there is at present insufficient genetic and biological evidence to corroborate his 
linguistically derived assertions. Furthermore, estimates of the antiquity, origin and 
dispersal of TNG languages (Pawley this volume) have to be viewed as relative, 
uncalibrated approximations in the absence of more direct archaeological evidence. In this 
paper, the direct and indirect evidence for prehistoric agriculture in the Highlands of New 
Guinea is presented with a view to testing Pawley’s model. The discussions focus on the 
Highlands, as this is the region within which most of the relevant prehistoric evidence has 
been obtained. 

New Guinea prehistory and Austronesian traces 

One of the major themes touched upon in this volume concerns the arrival of 
Austronesian language speakers in Island Melanesia. In recent years, there has been a 
growing body of archaeological, geomorphological, linguistic and genetic evidence that 
the Austronesian dispersal represented the demic diffusion of a neolithic culture 
originating in Taiwan at approximately 6000 bp (6800 BP)1  (see Bellwood 1995, 
1997:201–254 for summaries). This culture had a distinctive material culture, including 
pottery and agriculture, which left clear traces of its arrival against the pre-existing 
prehistoric records across Indo-Malaysia (Bellwood 1997) and Island Melanesia (Spriggs 
1996a, 1996b, 1997:67–107, 2001). According to this position, Austronesian arrival in 
Island Melanesia between 3500–3300 BP is manifest in the distinctive Lapita culture (see 
Kirch 1997 for a recent review). However, an alternative, indigenist view of Lapita exists 
(Allen & Gosden 1996; Terrell & Welsch 1997). In order to clarify the diffusionist versus 
indigenist perspectives, Green (1991) proposed the Triple I model of 
intrusion/innovation/integration. The Triple I model was intended as a framework to: 

… establish archaeologically which elements present in the Lapita cultural complex 
already existed in Near Oceania and either have their source there or constitute no new 
addition to the existing cultural milieu, which elements constitute new additions from 
sources outside that long settled region, and finally which elements are in fact 
innovations of Lapita itself (Green 1991:298–299). 

The influence of Austronesian diffusion on mainland New Guinea is less clear than for 
Island Melanesia. Interpretation is complicated by the near absence of Lapita pottery on 
the mainland of New Guinea (see Terrell & Welsch 1997 for the exceptions: two sherds 
found in the Aitape vicinity on the north coast of New Guinea). Furthermore, the 
Austronesian influence on mainland New Guinea has been interpreted to post-date the 
onset of the Lapita culture by at least 1000 years (Spriggs 1995). The archaeological and 
palaeoecological records, and more recent phylogenetic studies, have provided evidence 
  
1  ‘bp’ refers to uncalibrated radiocarbon ages and ‘BP’ refers to calibrated dates. See Golson’s note on 

dates at the end of Chapter 8. 
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that has necessitated repeated (and ongoing) reassessment of that which is associated with 
Austronesian dispersal to New Guinea. For example, an intense debate has arisen over 
claims for the existence of pre-Lapita pottery at several sites in northern New Guinea 
(Wañelek – Bulmer 1973, 1977, 1985, 1991; Lachitu, Taora and possibly Kowekau/Seraba 
– Swadling et al. 1988:17; Gorecki 1992, 1993; Gorecki et al. 1991; Beri and Akari A – 
Swadling 1997; Swadling et al. 1989, 1991); claims that have been repeatedly challenged 
and dismissed by Spriggs (1996a, 1997, 2001). 

Of most significance regarding this paper are claims for the presence of major staple 
crops, the pig (Sus scrofa), agriculture and rectilinear field systems in the New Guinea 
region prior to Austronesian colonisation. Formerly, many of the major staple crops of 
Melanesia were thought to have been of Southeast Asian origin and introduced by 
Austronesians (Barrau 1958; Yen 1973). These perspectives have changed following the 
results of an ‘eclectic’ array of research (see Yen 1995 for a review; see Daniels & Daniels 
1993; Matthews 1991, 1995; De Langhe & de Maret 1999 and Haberle 1995 for species-
specific considerations) and phylogenetic studies (Lebot 1999). There is now evidence to 
suggest that many pre-Ipomoean staples were independently domesticated in New Guinea 
or Melanesia including taro (Colocasia esculenta), sugar cane (Saccharum officinarum), 
the greater yam (Dioscorea alata) and Eumusa, in addition to Australimusa bananas. 

The timing of pig introduction to New Guinea and Island Melanesia is uncertain (Harris 
1996:568; Spriggs 1996a:534; 1996b:335). Pig remains have been collected from early-to-
mid Holocene levels at sites in the Highlands (White 1972:147; Bulmer 1975:18, 19, 36; 
1979; Mountain 1991a:109) and lowlands (Gorecki et al. 1991:121; Swadling et al. 
1991:106–107) of New Guinea and on New Ireland (Allen & Gosden 1996:190–191). 
Verification of the purported antiquity of these remains has not occurred due to the much 
younger than anticipated AMS dates for remains from Nombe and Kafiavana in the 
Highlands (Hedges et al. 1995:428) and the lack of chronological control at the two 
lowland sites (Spriggs 1996b:329–335). In the absence of further reporting on excavated 
sites and until more sites are investigated, the timing of pig introduction to New Guinea 
and Island Melanesia will remain the subject of speculation. It should be noted, however, 
that pigs and pottery of similar antiquity to that claimed for New Guinea have not been 
found further west in Indonesia. 

Spriggs (1997:62) has also questioned whether fully-fledged agriculture was present in 
Melanesia prior to Lapita dispersal. Fully-fledged agriculture that greatly precedes 
Austronesian settlement has been claimed for the Highlands on the basis of archaeological 
and palaeoecological evidence (Golson 1977a, 1982, 1991a; Golson & Hughes 1980). 
Bellwood views the existence of pre-existing agricultural communities as an explanation 
for the lack of Austronesian colonisation and penetration into the interior of New Guinea 
(Bellwood 1996:490–491; 1997:202). Debates over the potential influence of Austronesian 
expansion into Melanesia on the archaeological record for the interior of New Guinea, 
particularly regarding agriculture, contextualise a consideration of the emergence of 
rectilinear field forms. At Kuk, the rectilinear field systems of what is termed Phase 3 are 
the ‘first true drainage systems’ (Golson 1977a:619; see Figure 3) and represent the 
prehistoric presence of undeniable ‘fully-fledged’ agriculture. The earlier two drainage 
systems are more equivocal in terms of their genesis and their function as ‘agricultural’ 
(see below). Furthermore, Phase 3 was previously one of the least understood drainage 
systems (Golson 1990:145; 1997a:163). Consequently, the evidence for the earliest 
rectilinear forms at Kuk and other sites in the interior of New Guinea is presented and 
discussed in detail below. A primary aim is to determine when rectilinear drainage 
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networks emerged in the Highlands and whether this was an indigenous or introduced 
development.  

Prehistoric record 

The aims of this paper are to elicit signatures associated with two trajectories in the 
prehistory of the Highlands: the long-term development and adoption of agriculture; and, 
the more sudden emergence at wetland sites of rectilinear field forms from preceding, more 
amorphous and subcircular forms (adopting the terminology of Sluyter 1994:561). Given 
the purported impact of ‘agriculture’ on all aspects of social life in other parts of the world, 
these signatures would be expected to be represented in the material remains at temporary 
and permanent habitations not specifically associated with agricultural production. 
Wetland sites would be expected to preserve the soil deposition and palaeoecological 
evidence for land uses on dryland slopes and the traces of former agricultural activities in 
the wetlands themselves. Each type of evidence is reviewed below. 

Habitation sites 

Signatures of a transition to agriculture have not been elicited from the faunal, lithic or 
macrobotanical assemblages excavated at caves and rockshelters in the Highlands. It is 
likely that caves and rockshelters, particularly those at higher altitude, were primarily used 
by people as temporary shelters, campsites and base camps for hunting and gathering 
expeditions during the Holocene. The types of activity being undertaken at these sites in 
the past would have been similar to those undertaken in the recent past. These types of site 
need not preserve a strong record of changes in subsistence at lower altitudes, that is in 
cultivated areas. Some caves and rockshelters at lower altitudes would have been used as 
permanent habitations, and these sites have the potential, as yet unrealised, to record any 
changes in material culture and natural resource use coincident with the adoption and/or 
development of agriculture. 

As Golson has shown, the tool technology used by agriculturalists need not have been 
complex and the majority of agricultural implements would have been wooden, for 
example digging sticks and spades (Golson 1977b). Depending on burial environment, 
wooden tools may not preserve at occupation sites, although they are commonly found at 
wetland archaeological sites from waterlogged contexts. Such tools are not usually present 
in feature fills pre-dating c. 2500 BP, with the exception of the Tambul spade dating to c. 
4000 bp (4500 BP) (Golson 1997a; see below). The absence of earlier wooden artefacts is 
probably a product of preservation; the earlier deposits having been subject to repeated 
dewatering during modern and prehistoric drainage. 

The absence of a distinctive lithic signature may indicate that the stone tools used to 
facilitate agricultural clearance need not have differed greatly from tools used during pre-
agricultural periods. Groube (1989) followed by Mountain (1991b) have both suggested 
that waisted blade technology, dated to at least 40,000 years ago on the Huon Peninsula 
(Groube et al. 1986), could have been used for forest clearance to promote the growth of 
favoured plant species. However, ground stone axe-adzes would greatly have increased the 
efficiency of clearance, and ‘are an important component of most tool kits in the Western 
Highlands’ by 5000–6000 bp (5700–6800 BP) (Christensen 1975:33). Christensen based 
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this interpretation on the results of his excavations at Manim 2, and Bulmer’s excavations 
at Kiowa and Yuku (Bulmer 1964, 1966; also see Bulmer & Bulmer 1964:66). Earlier 
ground tools dating to the terminal Pleistocene and early Holocene have been documented 
at Kafiavana, Yuku and Nombe (White & O’Connell 1982:67). The provenance and 
significance of these finds are unclear, although the marked increase in the frequency of 
ground stone tools from 5000–6000 bp loosely correlates with the increased intensity of 
clearance in the Wahgi Valley (see below and chapters by Bulmer and Golson in this 
volume). 

Several faunal assemblages from archaeological sites in the Highlands have been 
reported using different methods and with varying degrees of completeness (White 1972; 
Bulmer 1975:31, 36; 1979; Aplin 1981, this volume; Mountain 1991a). These faunal 
collections have been interpreted to provide evidence of the increased presence of 
disturbed environments, inferred to be associated with agricultural activities (Golson 
1997b:42–43). A priori and in the absence of domesticates, the faunal records will at best 
reflect changing palaeoenvironments, which in turn are a surrogate measure of agricultural 
activities, if they can be clearly differentiated from the variable intensity of use, mobility 
patterns of the users, non-anthropogenic predation and death, and site taphonomic 
influences on the assemblage. 

The recovery of macrobotanical remains of potentially utilised and/or domesticated 
crops from caves and rockshelters has been limited. The preservation of macrobotanical 
remains is dependent on burial context. One site in the Highlands, Manim 2, has yielded 
rich deposits (Christensen 1975; Donoghue 1988, 1989), and several other sites have 
yielded sparse prehistoric plant remains (Bulmer 1975:26–46; Powell 1982a:29). No 
archaeologically recovered collections in the Highlands have yet revealed clear evidence 
of domesticated plant use, although the potential does exist for more intensive analysis of 
curated collections. Lowland sites, in contrast, have yielded rich deposits, for example the 
Dongan midden site (Swadling et al. 1991) and Seraba, also known as Kowekau (Yen 
1990:262; Golson pers. comm.). 

Potentially the most significant sites in terms of an agricultural trajectory are the 
settlements at NFX in the Eastern Highlands (Watson & Cole 1977:35–40, 41, 130) and 
Wañelek in the Bismarck Mountain Range (Bulmer 1977, 1991) that date to c. 18,000 bp 
(21,000 BP) and c. 15,000 bp (18,000 BP) respectively. Based on general associations 
between sedentism and agriculture, it is possible that these structural remains could signify 
a sedentary culture based on some form of wild-crop procurement or production. However, 
the significance of this evidence is limited by the absence of clear associations between the 
structures and radiocarbon dates at both sites. 

Dryland practices 

Dryland agricultural practices have been inferred from sediment erosion rates and 
palynological records of changing vegetation communities obtained from adjacent 
wetlands. Geomorphology and palynology are indirect measures of anthropogenic 
activities on the dryland slopes (see Haberle 1994). 
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Geomorphology 

Geomorphological evidence, principally sedimentation rates, has been used to infer the 
extent of vegetation clearance and horticultural activities in catchments. For instance at 
Kuk accelerated rates of deposition of grey clay within an alluvial fan occurred between 
9000 and 6000 bp (10,000 and 7000 BP) (Golson & Hughes 1980:296–298; Hughes 1985; 
Hughes et al. 1991). The increased deposition rate has been interpreted to represent 
increased soil erosion following clearance of primary forest within the catchment. Such 
clearance events were interpreted to be associated with agricultural or proto-agricultural 
activities. 

Additional ferrimagnetic and soil chemistry analyses of sediment columns at 
archaeological sites have attempted to supplement deposition rate information (for 
example Gillieson et al. 1986, 1989; Gorecki 1989:144–146, 155–157). Unfortunately, 
these studies have not added significantly greater interpretative resolution. Ferrimagnetic 
analyses have largely only aided in the identification of ash fall tephra, many of which 
were already identified by other means, and elemental analyses should only be interpreted 
in conjunction with pollen and charcoal frequency records (Haberle 1994:194–195). 

Palynology 

Palaeoecology, largely palynology, provides a relatively comprehensive record of the 
prehistory of the Highlands. Diagnostics for anthropogenic burning have been inferred 
(Haberle 1993:117): ‘The signature of a human induced fire regime appears to be one of 
frequent firing over an extended period of time associated with disturbance elements and 
reduced forest cover in the pollen record’. For grassland communities, the ‘carbonised 
particle curve corresponds with the grass [pollen frequency] curve’ (Haberle 1994:191). 
The use of diagnostics has enabled exceptionally early carbonised particle events/periods 
identified in sediments to be discounted as probably natural, such as one with a 
thermoluminescence date of > 50,000 years ago at Haeapugua Swamp (Haberle 1993) and 
another at c. 50,000 bp at Kosipe Swamp extrapolating from the radiocarbon chronology of 
the site (Kershaw et al. 1997:429). The most significant anthropogenic signals within 
pollen diagrams of relevance to a consideration of agriculture are the late Pleistocene and 
early Holocene clearances noted across New Guinea and the anthropogenic disturbance 
and degradation of primary forest by 5000 bp (5700 BP) noted at several sites in the Wahgi 
Valley (Powell 1981:302; 1982b:218). 

Early anthropogenic disturbances of the vegetation date to c. 30,000 bp at Kosipe 
Swamp (Hope 1982; Hope & Golson 1995), and to 25,000–30,000 bp at Supulah Quarry 
(Haberle et al. 1991:30–31) and 31,500–33,500 bp at Supulah North Pond (Hope 1998) in 
the Baliem Valley. It is probable that this burning represented crop-procurement practices 
to enhance the productivity of favoured plants, such as Pandanus spp. at Kosipe Swamp 
(Hope & Golson 1995:822–823; cf. White et al. 1970). From pollen records obtained at 
wetland sites, Haberle (1995) has proposed a long-term trajectory for the selection and 
domestication of Pandanus brosimos (wild form) to Pandanus julianettii (domesticated 
form) from the late Pleistocene. Furthermore, Golson has suggested that human use of the 
Highlands as a whole during the Pleistocene would have focussed on Pandanus spp. 
(Golson 1991b:86–88). Drawing on Hope’s research, Golson has suggested that the beech 
(Nothofagus) forests blanketing the Highlands would have been depauperate in other 
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edible plants, although Haberle has challenged this view and listed a range of potentially 
usable plants from similar altitudes (Haberle 1993:302). 

In post-glacial maximum times, and in contrast to the earlier records, late 
Pleistocene/early Holocene clearances were more widespread, dramatic and maintained a 
disturbed vegetation mosaic for extended periods of time (Table 1). However, these 
clearances were not synchronous or cumulative through time, and were of variable 
intensity and duration. These clearances were probably conducted as part of a more 
intensive plant production-management system, the timing of which was related to climatic 
amelioration at the end of the last glacial period. Climates in these mid-altitude inter-
montane valleys stabilised by around 9000 years ago, and as they ameliorated people 
occupied them with greater magnitude and frequency, for longer periods, and used the 
expanding resource base more intensively (Golson 1991b:89). The exact nature of this 
increased intensity of use within inter-montane valleys at c. 1500 m is at present unknown. 
Two scenarios have been proposed to accompany climatic amelioration in the Highlands: 
Haberle’s model of environmental ‘forcing’ of pre-existing plant-production strategies 
employed in the Highlands (Haberle 1993:299–306) and Golson’s arguments of expansion 
of people and plants from the lowlands (Golson 1991b:86–89). 

 
Table 1: Selected palaeo-environmental evidence of late Pleistocene to early Holocene 

anthropogenic disturbance in New Guinea 
 

Site Location Altitude 
(m) 

Commencement 
(bp) 

Reference(s) 

 
Mid-altitude, Inter-Montane Sites
Kelela Swamp Baliem Valley 1420 pre-7000 Haberle et al. 1991 
Telefomin Ifitaman Valley 1500 18,000 to 15,500 

11,500 to 8200
Hope 1983 

Kuk Swamp Wahgi Valley 1580 pre-9000 Powell 1984 
Denham et al. 2003 

Lake 
Haeapugua 

Tari Basin 1650 14,500 to 12,000 Haberle 1998 

 
Higher and lower altitudes
Lake Wanum Markham Valley 35 8500 Garrett-Jones 1979 
Lake Hordorli Cyclops Mountains 780 11,000 Hope and Tulip 1994 
Kosipe Swamp Owen Stanley 

Range 
2000 c. 30,000 Hope and Golson 1995

Ijomba Mire 
 

Discovery Valley 3720 c. 11,000 Hope 1996 

 
The pollen and geomorphological records for Kuk Swamp suggest an opening-up of the 

primary forest in the late Pleistocene with its replacement by a mixed mosaic of vegetation 
communities with high frequencies of secondary forest, regrowth and edge species by the 
early Holocene (Powell 1984; Denham et al. 2003). Similar, although less severe, changes 
in vegetation had occurred prior to 5000–5300 bp (5700–6000 BP) at Draepi-Minjigina 
(Powell 1970a:165–186; 1982b:218, 219), Warrawau (formerly known as Manton’s, 
Powell 1981:302) and Lake Ambra (Powell 1981:306) in the Upper Wahgi Valley. For the 
Draepi-Minjigina and Lake Ambra diagrams the intervening sections from the late 
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Pleistocene to mid-Holocene were missing, and the Warrawau record only began in the 
mid-Holocene. The intervening and earlier evidence from Kuk fills out the absences from 
other sites in the Wahgi Valley and shows that anthropogenic degradation of the forest to a 
forest-grassland mosaic had occurred in the early Holocene. 

Haberle’s recent (in Denham et al. 2003) work from samples at Kuk Swamp shows that 
the depletion of primary forest, with concomitant rises in secondary vegetation pollen—
particularly ferns and charcoal particle frequencies—was early and dated to approximately 
9000 bp (10,000 BP). The subsequent changes in vegetation are cumulative, gradually 
increasing from c. 9000 bp to 6000 bp (10,000 to 7000 BP), and are accompanied by 
increasing (although fluctuating) charcoal frequencies and rates of sediment deposition 
(Hughes et al. 1991). This signal was pre-figured in Powell’s unpublished pollen diagrams 
for late Pleistocene sediments at Kuk (Powell 1984). 

There is a dramatic change in the palaeoecology of the Kuk pollen diagram from c. 
6000 bp (6950–6440 BP), at which time there is a marked decline in primary and 
secondary forest species and a concomitant rise in grass pollen (Haberle in Denham et al. 
2003). This suggests that the forest-grassland mosaic, which had been degraded and 
subject to burning from the early to mid-Holocene, was further denuded and replaced by 
grassland communities. Forests do not seem to have been located near the site at this time. 

Several sites in the Wahgi Valley record a further decline in forest cover up to 4000 bp 
(4500 BP) with concomitant rises in grass frequencies (Powell 1982b:218). Although the 
interpretation of grass pollen is problematic, due to the potential over-representation of 
local assemblages, the changes witnessed in the pollen diagrams from the Upper Wahgi 
Valley do suggest the persistence of a disturbed mosaic of vegetation communities from 
the mid-Holocene. Although a minor recovery of the forests may have occurred after 4000 
bp (Powell 1982b:218), it was not dramatic and the following period of 1800 to 2400 years 
can be best referred to as stabilisation of a disturbed environment at Lake Ambra (Powell 
1981:306) and Draepi-Minjigina (Powell 1982b:218, 219). In contrast to these sites, the 
M1 core collected at Warrawau depicted the establishment of secondary forest from the 
beginning of the diagram at c. 5000 bp (5700 BP) (Powell 1970a:155–159; Powell et al. 
1975:43–44, 46–48.). The secondary forest species included Trema sp., Acalypha sp., 
Macaranga sp. and Dodonaea sp. The secondary forest in the Warrawau vicinity did not 
degrade to grassland and subsequent, undated regeneration of the primary forest occurred. 

Although there is some variability in the Upper Wahgi Valley pollen diagrams for the 
pre-5000 to 4000 bp period (5700 to 4500 BP), they all register a degradation of the flora 
as a result of human practices in their respective catchments. The intensity and/or scale of 
human clearance increases during this time. From c. 4000 bp (4500 BP), the stabilisation 
of disturbed dryland vegetation communities in the Upper Wahgi Valley for a period of 
1800–2400 years has been interpreted to reflect a greater reliance on the wetlands for 
agricultural production coincident with the duration of Kuk Phase 3 (Golson 1977a:619–
620; 1977c:49; 1982:121; Powell 1982b:218; Powell et al. 1975:43–44). 

The problem remains of translating these macro-scale processes to archaeologically 
meaningful periods and practices (Golson 1982; Golson & Gardner 1990:398–408). The 
cause-effect, or deliberateness, of these changes over such vast time scales is not clear. 
Individually and as groups, people would have acted in accordance with their needs and 
desires. Yet the original agents did not intend the cumulative effects of these small-scale 
processes in operation over centuries and millennia. Subsequently, each succeeding 
generation would have inherited a more altered and anthropogenic environment from 
which to obtain their subsistence. The records of long-term environmental change, 
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witnessed in pollen diagrams and accelerated erosion rates, form the prehistoric trajectory 
which contextualises the wetland archaeological evidence. 

Wetland sites 

Archaeological excavations at several wetland sites in the Highlands and adjacent areas 
have provided evidence of multiple phases of artificial drainage for cultivation dating back 
to possibly c. 9000 bp or 10,000 BP (Figure 1; Table 2). The evidence for Phases 1, 2 and 
3 derived from these excavations is summarised below. 
 

 
 

Figure 1: Map of wetland sites discussed in the text 
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Remains of cultivated plants 

To date, the physical remains of the features themselves have mainly been found, with 
only sparse recovery of macrobotanical remains of cultivated species. Macrobotanical 
remains of cultivated plants from sites in the interior consist of: 
• gourd from the Manton site, identified as Lagenaria siceraria and previously reported 

to date to 2300 bp (2300 BP) (Golson et al. 1967; Powell 1982a:Table 1), is more 
likely to date to between 4500 and 5000 bp (5000 and 5700 BP) (Golson 2002). The 
identification of the gourd is also in question, given that in one publication Powell 
refers to it as Lagenaria cf. siceraria (Powell 1970b) and that the identification was 
undertaken on exocarp fragments and not on seeds. 

• gourd (Cucurbitaceae) and sago (Metroxylon spp.) dating to older than c. 900 bp (800 
BP) and younger than c. 3400 bp (3600 BP), have been reported for site MSI on the 
Ruti Flats (Gillieson et al. 1985). 

• gourd (Benincasa hispida) exocarp fragments and seeds collected at Kana in the Wahgi 
Valley and dated to 2450 ± 200 bp (2950–2000 BP) (ANU 9487) have been identified 
by Matthews (Matthews 2003; Muke & Mandui 2003; cf. Denham 2003a). 

The absence of plant remains is not totally surprising given that most staples in the 
Highlands are vegetatively propagated and only rarely produce pollen and seeds that are 
readily preserved and identifiable. The preservation of even delicate plant remains might 
be expected in waterlogged contexts, however most wetland sites in the Highlands have 
been subject to episodes of prehistoric and modern drainage that have severely degraded 
buried organic matter. Additionally, vegetatively propagated plant remains are difficult to 
identify with accuracy (Golson & Ucko 1994), although there have been recent advances. 

Seeds have been collected from archaeological contexts at several sites, including Kuk 
and Warrawau (Powell 1970a, 1970b, 1982a, 1982b; Powell et al. 1975). The 
interpretation of seed data is problematic given that many of the seed-bearing food plants 
are represented within the natural flora of this region. In recent years, a number of new 
techniques have been applied at wetland sites in an attempt to recover evidence of past 
cultigens. Haberle (1995) has used enhanced optical and scanning electron microscopy to 
identify pollen grains of Colocasia esculenta at a 9000 bp (10,000 BP) context at Lake 
Wanum and to differentiate Pandanus spp. varieties. Wilson (1985) found evidence for a 
correlation between banana phytoliths and agricultural drainage episodes at Kuk, a project 
being continued by Bowdery (1999:164, 165) and Lentfer (in Denham et al. 2003). Other 
investigations at Kuk include the identification of microscopic starch grains in sediments 
(Barton in progress) and the examination of use wear and residues on lithic artefacts 
(Fullagar, Field & Therin in Denham et al. 2003). 

Archaeological finds 

Given the absence of botanical remains, the interpretation of past agricultural practices 
has been reliant on their physical manifestations, that is the ditches and palaeosurfaces in 
wetlands, as well as on the accelerated erosion rates in catchments. Kuk Swamp is the 
type-site for wetland archaeological investigations in the Highlands. It has been subject to 
intensive, multi-disciplinary investigations and has provided evidence for the most 
numerous artificial phases of drainage and those with greatest antiquity. At Kuk, multi-
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period evidence of drainage has been grouped into six phases based on 
tephrochronological correlations and radiocarbon dating (Golson 1977a; cf. Denham, 
Golson & Hughes 2004; Denham, Golson, Hughes & Blong in prep.). The findings from 
other wetland sites have been evaluated and cross-correlated to those at Kuk (see Table 2). 
Consequently, the evidence for Kuk is considered in most detail below. 

Phases 1 and 2 have provided evidence used to support an argument for the early 
presence of wetland agriculture in New Guinea, contemporary with the practice of dryland 
agriculture inferred from the record of catchment erosion preserved at Kuk (Golson 
1977a:612–619; Golson & Hughes 1980; Hughes et al. 1991). The transition from Phase 2 
to Phase 3 corresponds to the emergence of rectilinear field forms. Golson has contrasted 
the wetland archaeological evidence for Phases 1 and 2 at Kuk to the ‘first true drainage 
systems’ of Phase 3 (Golson 1977a:619). The earlier phases are ‘simpler in drainage 
organisation’, ‘separated by long periods of inactivity’, and comprised of ‘small basins and 
interconnecting runnels which can admit and circulate water, as well as dispose of its 
excess’ (Golson 1990:145). The more recent phases of drainage (Phases 4, 5 and 6) are all 
rectilinear in form and are not considered further in this paper. The early three phases 
‘represent mixed gardening [agriculture] with the intercropping of different plant species 
and allowance for their varying soil and moisture requirements’ (Golson 1990:145). 
 
Phase 1 at Kuk 

Phase 1 (c. 10,000 BP) at Kuk was formerly characterised as consisting of a 
palaeochannel and contemporary palaeosurface (after Golson 1977a; Golson & Hughes 
1980). A recent review concluded that the archaeological evidence was insufficient to 
warrant a claim of wetland management for agriculture (Denham 2004; but see Hughes 
and Golson in Denham, Golson & Hughes 2004). However, a long-term trajectory of 
‘agricultural’ development in the Highlands was proposed based on a review of diachronic 
and synchronic sources (Denham 2004). The palaeoecological evidence from Kuk and 
other inter-montane valleys was interpreted to represent anthropogenic clearance for crop-
production in the terminal Pleistocene and early Holocene. These crop-production 
practices did not include specialised cultivation of the wetlands, but were akin to 
agriculture in terms of their function, dependence of people on them for subsistence, and 
cumulative effects on the landscape. The record of accelerated anthropogenic clearance 
within the catchment was corroborated by increased deposition rates at Kuk Swamp (after 
Hughes et al. 1991). 
 
Phase 2 at Kuk and other sites 

From Kuk, and other sites, it is clear that by the mid-Holocene there was anthropogenic 
management of the swamp margin. The management and use of wetlands are exhibited by 
the presence of large drainage channels that have been inferred to articulate with 
palaeosurfaces at Kuk (Golson 1977a:615–618), Warrawau (Golson 1982:121) and 
Mugumamp (Harris & Hughes 1978). The artificiality of the palaeosurfaces is 
demonstrable, although at present their articulation with palaeochannels is only inferred 
(Denham 2003a). Arguably, the palaeochannels have artificial courses that cut through 
upraised stratigraphy and have distinct morphological characteristics. The palaeosurfaces 
are comprised of inter-connecting networks of depressions and runnels that define 
subcircular, upraised areas. The nature of the depressions suggests a drainage and water 
retention network comprised of deeper basins connected by shallower runnels and pits 
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(Figure 2; Golson 1977a:615–617). Stakeholes appear to be associated with edges of 
deeper depressions. The palaeosurfaces have been interpreted to be artificial on the basis of 
their regularity at Kuk, with similar forms being documented at Warrawau and 
Mugumamp (Denham 2003a). Similarly aged, more equivocal evidence of former 
agricultural activities has been documented at Kana near Minj (Muke & Mandui 2003) and 
the Ruti Flats (Gillieson et al. 1985). It should be noted, however, that some of the Phase 2 
palaeosurface elements at Kuk are less integrated and comprised of isolated and clustered 
elements (Denham, Golson & Hughes 2004). 

 

 
Figure 2: Plan of early Phase 2 palaeosurface, Kuk 
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Phase 2 at Kuk disaggregates into at least two sub-phases, both similar in form and 
comprised of palaeosurfaces associated with R+W ash and R ash, respectively. The R ash-
marked palaeosurface has not been intensively investigated at Kuk, although it includes a 
linear runnel and features similar to those of the earlier R+W ash-marked sub-phase. The 
R+W ash-marked palaeosurface dates at approximately 6950–6440 BP and the R ash-
marked sub-phase pre-dates approximately 3980–3630 BP (Denham, Golson, Hughes & 
Blong in prep.). The Phase 2 palaeosurfaces at Kuk, Warrawau and Mugumamp were not 
contemporaneous and may represent continual or episodic use of wetlands in the Upper 
Wahgi Valley throughout this 3000-year period (Table 3; Denham 2003a). 
 

Table 3: Relative inter-site chronology for Phase 2 (from Denham 2003a) 
 

Age Tephra Kuk Warrawau Mugumamp Kana Ruti 
       
 R      

c. 4500 BP    X  X? 
  X   X?  
   X    
       
 R+W      

c. 6800 BP  X     
       
       

 
Notes: 
1.  The relative ages of Kuk, Warrawau, Mugumamp and Ruti have been based on the height of R ash within 

palaeosurface feature fills. 
2.  The claims for Phase 2 at Kana and Ruti should be considered provisional (Denham 2003a). 
 
Phase 3 at Kuk 

Phase 3 drainage networks at Kuk are distinctively different from earlier forms. Most 
drainage networks are comprised of rectilinear ditches articulating with each other at right 
angles (Golson 1981:58) and either directly, or indirectly via tributary drains (Golson 
1977a:619; cf. Golson 1977c:49), with major palaeochannels. None of the palaeosurfaces 
associated with these former field systems have been identified and only a few associated 
features have been investigated (Golson 1977a:620). It is likely that most have been 
reworked during subsequent gardening activities. These ditches and ditch networks have 
been grouped into four sub-phases based largely on their stratigraphic and 
tephrochronological correlations (Denham, Golson & Hughes 2004), although limited 
radiocarbon dating of feature fills has been undertaken (Denham, Golson, Hughes & Blong 
in prep.). 

The earliest Phase 3 element is a sinuous runnel comprised of multiple inter-connected, 
sub-circular and curvilinear features (Figure 3). The runnel represents continuity in feature 
form to the R ash-marked Phase 2 palaeosurface and linear feature, and its curvilinear form 
may pre-figure the development of linear ditches at Kuk. Following initial fieldwork, the 
reworked tephra in its fill was interpreted to be R ash. Two radiometric age determinations 
on organic fractions within its fill, as well as stratigraphic relationships with other dated 
features, that is ditch 353, suggest the runnel possibly pre-dates R ash deposition (Table 4).  
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Formerly this runnel was interpreted to articulate with an early sub-phase ditch 
(Denham, Golson & Hughes 2004). On recent excavation, it was shown that this feature 
pre-dated the earliest rectilinear ditch network. Considered conservatively, the runnel pre-
dates 4840–4440 BP (ANU 11183). 

 
Table 4: Radiocarbon dates for Phase 3 sub-phase features at Kuk 

 
 
Lab. # 

 
Feature 

 
Context 

 
Material 

Radiocarbon
 Age (bp) 

Calibrated 
Date (BP) 

 
% 

Earliest
ANU 11183 runnel primary fill charcoal 4130 ± 80 4840–4500 

4500–4440 
.930 
.070 

ANU 11432 runnel primary fill pollen/charcoal, 
<80 µm 

4380 ± 40 5050–4850 1.00 

Early
OZF 240 ditch 353 primary fill pollen/charcoal, 

<80 µm 
3780 ± 50 4350–4330 

4300–4060 
4050–3980 

.022 

.848 

.130 
OZF 239 ditch 353 primary fill pollen/charcoal, 

<80 µm 
4000 ± 30 4530–4410 1.00 

mid-late
ANU 11184 ditch 360 primary fill charcoal 7740 ± 260 9260–9170 

9150–8100 
8100–8020 

.025 

.950 

.025 
Late
ANU 8055 ditch 309 Secondary fill,

below Y ash 
peaty clay  
<600 µm 
 

2650 ± 80 2950–2700 
2670–2480 

.800 

.200 

ANU 8056 ditch 309 Secondary fill,
below Y ash 

organic clay  
<500 µm 
 

2480 ± 80 2730–2360 1.00 

ANU 8226 ditch 309 primary fill bulk organic 
< 600 µm 

7620 ± 80 8590–8570 
8560–8290 
8260–8210 

.024 

.911 

.065 
ANU 11185 ditch 350 primary fill diffuse charcoal 2890 ± 80 3260–2840 

2820–2800 
.981 
.019 

 
Notes: 
1. All calibrations were undertaken to two sigma, Method B, Calib 4.1, IntCal98 atmospheric curve 

(Stuiver & Reimer 1993; Stuiver et al. 1998). 
2. ANU 8055-6, 8226 and 11183-5 were conventional determinations, and ANU 11432 and OZF 239-240 

were AMS determinations. 
3. Contamination with older organic material is present in the basal fills of ditches 309 (ANU 8226) and 

360 (ANU 11184). Similar contamination with residual organic material has been documented in the 
pollen spectra of basal palaeo-channel and ditch fills (Haberle pers. comm.). 

4. Ditch 309 pre-dates the lower of the two dated samples from the secondary fill (ANU 8056). 
5. The date for ditch 350 (ANU 11185) was obtained on diffuse charcoal collected during the excavation 

of its primary and secondary fills. Although most charcoal was probably derived from the primary fill, 
this is not certain. 
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Three complexes of articulated ditches with alignments, characteristic of rectilinear or 
coaxial field systems (Fleming 1987:188; 1989:63), constitute the early Phase 3 sub-phase. 
All three ditch complexes are aligned along a dominant axis and characterised by terminal, 
perpendicular junctions (Figure 4). Although problematic, radiometric age determinations 
of fills suggest that the early sub-phase of rectilinear ditches pre-dates 4350–3980 BP 
(OZF 240, see Table 4). 

A middle to late sub-phase consists of a relatively large number of unintegrated or 
‘floating’ ditches. Given that the majority of earlier and later linears have been shown to be 
artificial ditches, largely based on their perpendicular junctions and irregular lines of 
drainage, the majority of ‘floating’ linears of middle-late age are also likely to be 
representative of artificial ditch networks. This inference is supported by the rectilinear 
alignments and the articulation of some floating pairs at terminal perpendicular junctions. 
Consequently, it is probable that these ditches were part of more extensive networks that 
have not been traced within the existing excavation and drain records. 

Two drainage complexes, both of which immediately pre-dated the fall of Y ash, 
constitute the late sub-phase. These two complexes have been included as one sub-phase 
given their continuity of alignment and form. One of the complexes was shown to 
articulate with a major palaeochannel. The two complexes are only broadly 
contemporaneous as they cut across one another and do not articulate. The characteristic 
ditch articulations within both complexes are: perpendicular, triangular, and dendritic (see 
Figure 4): 

• The perpendicular component consists of straight ditches articulating at terminal T-
junctions. This drainage pattern was superimposed on slightly undulating topography 
without deviation. 

• The triangular form, or ‘A-frame’ junctions, consists of straight ditch sections that 
form isosceles triangles in which the internal angles of juncture were nearly equal. This 
form minimised the distance to be dug between two diverging ditches. 

• The dendritic form of the offset junction is characteristic of natural, low-gradient 
drainage networks. Given the artificiality of the remainder of the drainage system and 
the ditches that displayed such junctions, these offset junctions were probably human 
adaptations intended to minimise erosion and enhance water flow at confluences. 

Radiocarbon dates obtained for one late sub-phase ditch (309) suggests it pre-dates 2730–
2360 BP, while those on another ditch (350) suggest an even earlier period of use (see 
Table 4, note 4). 

The similar characteristic junctions and the re-use of one ditch line signify a temporal 
continuity in the spatial structure of these two drainage complexes. The structural 
continuity reflects a similar form of construction in network design, despite the variation in 
form of the individual ditches. The continuity of practices through time suggests that 
people with a similar cultural tradition probably constructed the complexes. In some cases, 
the continuity may represent recutting and re-orientation of ditch networks by the same 
communities, and even the same individuals. Further, at least one of the ditches did not 
have unidirectional flow and may have functioned as both a drainage ditch and boundary 
marker. 
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Phase 3 at other sites 

Several other sites in the Wahgi Valley and beyond provide evidence contemporaneous 
with that of Phase 3 at Kuk (see Figure 1; see Tables 2, 4 and 5). Some of this evidence, 
notably that from Warrawau and Minjigina (Golson 1976:205–207; Powell et al. 1975:42) 
and Tambul (Golson 1997a) has been presented previously. At Warrawau, a pointed 
wooden digging stick associated with a ditch yielded a date contemporaneous with the late 
sub-phase at Kuk (Table 5; Golson et al. 1967; Lampert 1967; Powell 1982b:216). 

 
Table 5: Radiocarbon dates from Phase 3 features at other sites 

 

 ANU 
Number 

 
Location 

 
Context 

 
Material 

Radiocarbon
  Age (bp) 

Calibrated 
Date (BP) 

 
% 

 
Warrawau (Golson et al. 1967:370) 

43 Ditch, 
cutting M 

Basal fill Wood, 
digging stick 

2300 ± 120 2710–2040 1.00 

 
Minjigina (Powell 1970a:174) 

255 Cooking pit Fill Charcoal 2310 ± 90 2710–2630 
2620–2560 
2540–2110 

.089 

.039 

.873 
 
Kana (Muke & Mandui 2003) 

9382 
 

Feature I, 
drain WD5 

Basal fill Bulk sediment  2970 ± 70 3340–2950 1.00 

9487 Feature 1, 
drain WD3 

Basal fill Gourd exocarp 
(Benincasa hispida)

2450 ± 200 2950–2000 1.00 

 
Haeapugua (Ballard 1995:C40) 

7800 Ditch, 
LOJ/a 

Basal fill Charcoal 2390 ± 230 2950–1880 1.00 

 
Tambul (Golson 1997a:155) 

2282 
 

Ditch Basal fill Wood,  
hastate-type spade 

3930 ± 80 4570–4150 
4120–4090 

.985 

.015 
 

 
Notes: 
1. All calibrations undertaken to two sigma, Method B, Calib 4.1, IntCal98 atmospheric curve (Stuiver & 

Reimer 1993; Stuiver et al. 1998). 
2. A combined calculation based on ANU 43, 9487 and 7800 yields a date of 2750–2150 BP for this 

agricultural sub-phase (T=0.5, 5%=6.0, OxCal v.3.3, Bronk Ramsey 1999). 
3. The date of ANU 277 (2280 ± 90 bp) obtained on the basal fill of a ditch at Minjigina is not considered 

to be representative of Phase 3, but has been interpreted to derive from a Phase 4 feature (Golson 
1982:121; Golson & Steensberg 1985:376). 



348      Tim Denham 

 

At Minjigina, limited excavations by Lampert (1970) and recording in plantation drains 
by Powell and others documented ‘digging sticks, ditches and an associated cooking pit’ 
(Powell 1970b:199). Radiocarbon dates obtained on charcoal from the cooking pit (ANU 
255) and on the basal fill of a ditch (ANU 277) were statistically contemporaneous (see 
Table 5). However, the ditch fill date has been interpreted to represent slumped material 
from the ditch walls as opposed to a primary deposit (Golson & Steensberg 1985:376). The 
presence of Q ash dipping into the ditch above a buried digging stick suggested that the 
feature was contemporaneous with Kuk Phase 4 and not Phase 3 (Golson 1982:121). 
Although the age of the ditch is younger than the radiocarbon date suggests, the cooking 
pit is contemporaneous to Kuk Phase 3. 

At Kana, Muke and Mandui (2003) report several features of either Kuk Phase 3 or 
Phase 4 age. Of more significance, however, are two radiocarbon dates, one on a sediment 
sample from a feature fill and another on gourd (Benincasa hispida) exocarp fragments 
that broadly correspond to the mid-late and late sub-phases at Kuk, respectively (see 
Tables 4 and 5). In a recent review, it has been suggested that the earliest features at this 
site correspond to Kuk Phase 3 (Denham 2003a). 

Beyond the Wahgi Valley, two sites are of particular significance: Lake Haeapugua in 
the Tari Basin (Ballard 1995) and Tambul High Altitude Experiment Station in the Upper 
Kaugel Valley (Golson 1997a). The earliest evidence of linears at Lake Haeapugua 
potentially associated with agricultural drainage networks was found at site LOJ (Ballard 
1995:C40-6). The radiocarbon date obtained on this feature (Ballard’s Phase 2A; see Table 
5) corresponds to the late Phase 3 sub-phase at Kuk. This and similar linear features 
defined the earliest agricultural characteristics in Haeapugua. 

There is excellent synchronicity for wetland agricultural remains at Warrawau, Kana 
and Haeapugua. The dates for ditches, crop remains and implements at these sites combine 
to give an estimate of 2750–2150 BP (see Table 5, note 2). These dates are also 
synchronous with a non-agricultural feature at Minjigina. The late sub-phase at Kuk is only 
broadly synchronous and may slightly pre-date its occurrence at other sites. The 
synchronicity at other sites suggests an expansion of agricultural activities throughout the 
Wahgi Valley and into the Tari Basin and, perhaps, other similar altitudes at this time. 

At Tambul, Golson (1997a) has provided detail of a hastate-type spade, recovered from 
a linear ditch that is contemporaneous to the early Phase 3 sub-phase at Kuk. The Tambul 
spade is the oldest wooden digging implement reported from New Guinea (see Table 5). 
The exact species of tree used to manufacture the spade is unknown, although it was noted 
as being possibly Dacrydium sp., Podocarpus sp., or Phyllocladus sp. Some of these 
species are relatively slow growing and long lived, in contrast to Casuarina oligodon, from 
which the majority of digging implements in the Wahgi Valley were made. It is thus 
possible that an old wood effect may slightly increase the antiquity of the Tambul spade 
relative to other sites, although it is likely that this is no more than a few hundred years. 

The evidence from Tambul complements Walker and Flenley’s record of anthropogenic 
disturbance at Sirunki at 2500 m in Enga Province (Golson 1997a:164). Walker and 
Flenley (1979:339–340) inferred the degradation of primary forest and its replacement 
with secondary forest, disturbance and open land taxa to be anthropogenic and to date to c. 
4500 to 3000 bp (5000 to 3200 BP) (inferred ages). The altitudinal expansion of settlement 
was interpreted to represent the exploitation of tree crops, hunting and encouragement of 
useful plants. The evidence from Tambul would suggest the altitudinal expansion of 
agricultural activities at this time, into what must have been a marginal environment for 
many of the known cultivars (Bayliss-Smith 1985; Golson 1997a:145–146). 



Agricultural origins and the emergence of rectilinear ditch networks, Highlands of New Guinea      349 

Reassessing the original questions 
Long-term trajectory towards agriculture 

Several existing models (Yen 1990:261–264; Bellwood 1996:484–487; Haberle 
1993:299–306) consider the plausibility of independent agricultural origins in New 
Guinea. Such interpretations are supported by recent phylogenetic research that suggests 
that some of the most important crop plants were domesticated in Melanesia (Lebot 1999). 
Additionally, the limited penetration of Austronesian languages into the interior of New 
Guinea, in contrast to their near complete replacement of pre-existing languages in Indo-
Malaysia, has been attributed to the presence of pre-existing agricultural populations 
(Bellwood 1997:202). 

The palaeoecological record for the Wahgi Valley, and particularly that at Kuk, 
indicates widespread clearance and the establishment of an increasingly anthropogenic 
landscape from c. 10,000 BP. Similar clearances are documented at several wetlands in the 
mid-altitude, inter-montane valleys, as well as at higher and lower altitudes. The 
contemporaneous archaeological record at Kuk, or Phase 1 (see Table 6), is interpreted to 
be insufficient to warrant a claim for ‘agriculture’ on the swamp margin (Denham 2004). It 
has been proposed that the clearances marked in the palynological and geomorphological 
records represent ‘the emergence of practices akin to agriculture, both in terms of their 
effects upon the landscape and the dependence of people upon them for their subsistence’ 
(Denham 2004). It was suggested that removing some equivocal evidence for Phase 1 at 
Kuk from consideration did not weaken the validity of a prehistoric trajectory towards 
early agriculture in New Guinea. Rather, it was intended to refocus debate on clarifying the 
nature of activities people were engaged in along this swamp margin at c. 10,000 BP, 
which will hopefully be illuminated by ongoing multi-disciplinary research. 

It is clear that by 6950–6440 BP people were enhancing the drainage of the wetland 
margin at Kuk, with similar practices subsequently occurring at Warrawau and 
Mugumamp. These wetland practices were accompanied by dramatic changes in 
vegetation cover of adjacent catchments. In the Upper Wahgi Valley pollen diagrams, 
there is a decrease in primary forest with coincident increases in grasses at Kuk, woody 
non-forest taxa at Lake Ambra and Draepi-Minjigina, and secondary forest taxa at 
Warrawau before 5750 BP. This is most dramatically witnessed at Kuk, where forest taxa 
drop sharply to become only a minor constituent of the total pollen assemblage at 6950–
6440 BP. The archaeological and palaeoecological evidence suggests that from 7000 to 
5000 BP, people engaged in more interventionist land and plant management practices. 
The earliest plant remains of possible cultigens, Powell’s gourd fragments from Warrawau, 
are derived from this period. 
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Table 6: Revised chronology of agricultural Phases 1, 2 and 3 at Kuk 
 

Traditional Revised 
Phase Date 

(bp) 
Sub-phase Wetland Remains Date 

(BP) 
Statistical 
Measure 

1 
 

c. 9000 None none n/a n/a 

2 
 
 

c. 6000 
to 4500 

R+W ash-
marked 
R ash-marked 

sub-circular palaeo-
surfaces 
sub-circular palaeo-
surfaces 

6950–6440 
 
pre-3980–
3630 

A’c=102.7% 
 
A’c=105.2% 

3 c. 4000 
to 2500 

Earliest sinuous runnel pre-4840–
4440 

pre-ANU 
11183 

  Early rectilinear ditch 
networks 

pre-4350–
3980 

pre-OZF 240 

  mid-late rectilinear ditch 
networks 

none  

  Late rectilinear ditch 
networks 

pre-2730–
2360 

pre-ANU 8056 

⇓ 
present 

  ⇓ 
present 

  

 
Notes:  
1. All calculations undertaken using OxCal v3.3, the IntCal 98 atmospheric calibration curve (Bronk 

Ramsey 1999; Stuiver et al. 1998). 
2. All results reported at the 95.4% confidence level. 
3. There are two types of statistical measure: 
I. T=* (5%=*) is the reporting of combined dates with a confidence level of 95%.  For the combined 

dates to be statistically robust the calculated value should be less than the 5% confidence value. 
II. A’c is the overall agreement index for multiple dates within a sequence, phase or interval.  The 

value should be greater than 60% for the results to be significant. 

 
In review, there is sufficient evidence to suggest intensive land use practices of the 

drylands from the late Pleistocene, and of the wetland margins from 6950–6440 BP. These 
practices can be envisaged as emerging out of earlier, less-intensive land management 
systems intended to enhance useful plant and tree species in the Highlands (as per Haberle) 
or the expansion of lowland practices and plants into higher altitudes (as per Golson). 
Irrespective of exact cause, whether indigenist Highland development or demic diffusion 
from the lowlands, late Pleistocene landscape modifications were associated with climatic 
amelioration at the end of the last glaciation. It is not known if the intensification of those 
modifications, incrementally up to 6950–6440 BP and dramatically after that date (based 
on the Kuk evidence), was also related to the initiation or strengthening of El Nĩno-
Southern Oscillation (ENSO) or other major climatic variability (Brookfield 1989; 
Bellwood 1996; Chappell this volume). It is probable that the initiation or strengthening of 
El Nĩno-type events and decadal variations could have increased the susceptibility of the 
landscape to the effects of existing practices. However, the maintenance of severely 
disturbed environments in some parts of the Wahgi Valley for thousands of years suggest 
that these were the product of sustained practices for millennia and not related to 
individual or repeated extreme climatic events. 
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In recent years, the definition of agriculture has been decoupled from domestication 
(Harris 1996; Hather 1996; Ingold 1996) and has been grounded according to scale, level 
of dependence or relative scope of human involvement. If such a decoupling is valid, then 
the wholesale alteration of inter-montane environments in New Guinea in the late 
Pleistocene/early Holocene, almost certainly to enhance food production from plants, is 
akin to ‘agriculture’ (Hope & Golson 1995:828). A combination of archaeological, 
archaeobotanical and palaeoecological evidence indicates more definite agricultural 
practices at 6950–6440 BP (R+W ash-marked sub-phase). Thus, the evidence could be 
used to support a hypothesis of an agriculturally based expansion of early TNG speakers. 
At the very least, it is possible that the expansion of early TNG speakers was facilitated by 
some degree of competitive advantage following the adoption of more intensive and 
destructive practices over those being employed previously. This would explain the 
widespread occurrence and persistence of resultant environmental change. 

Emergence of rectilinear forms 

The emergence of rectilinear field forms constitutes unequivocal evidence of field 
systems and agricultural practices. The presence of straight ditches arranged into 
rectilinear complexes at Kuk and the recovery from a ditch at Tambul of a spade associated 
with its maintenance (Steensberg in Golson 1997a:161–162) are suggestive of agricultural 
practices before 4000 BP. In the absence of suitable domesticated animals, the intervening 
drained land was certainly intended for cultivation. These practices may have enabled the 
expansion of settlement into higher altitude areas at this time, as witnessed at Tambul 
(Golson 1997a) and Sirunki (Walker & Flenley 1979:340). A later expansion of 
agricultural activities through the Wahgi Valley and beyond from a more restricted spatial 
setting, such as Kuk, is witnessed at c. 2750–2150 BP based on the synchronous dates 
from Warrawau, Kana and Haeapugua. The stricter rectilinear arrangement of the early 
Phase 3 sub-phase is a dramatic break with earlier, more amorphous and curvilinear forms. 
The transition between these earlier forms (R ash-marked sub-phase) at Kuk to later 
rectilinear forms (early Phase 3 sub-phase) was rapid, with continuous use of at least one 
palaeochannel during these periods. 

Based on our current understanding, the early sub-phase ditch complexes pre-date 
Austronesian dispersal and Lapita in the Bismarck Archipelago. Revised estimates of the 
date of arrival of Austronesians in the Bismarck Archipelago is proposed as approximately 
c. 3300–3200 BP (Spriggs 2001:240), although other commentators favour a slightly 
earlier date, for example Kirch of c. 3550–3450 BP (cited in Spriggs 2001:40). These dates 
suggest the emergence of rectilinear field forms in the Highlands was a phenomenon 
independent of Austronesian influence. It is hard to imagine the diffusion of such a 
technology ahead of direct colonisation, particularly if Bellwood’s propositions of demic 
diffusion and replacement of previous populations by agriculturalists throughout most of 
Indo-Malaysia are valid (Bellwood 1996; 1997:201–267). In contrast to some other 
elements of the debates over indigenist New Guinean and introduced Austronesian cultural 
traits, no prehistoric antecedents of rectilinear ditches have yet been discovered in the 
regions west of New Guinea. Furthermore, there is no well-documented Austronesian 
influence on mainland New Guinea at this time. 

Climatological and environmental processes do structure the practices employed by 
people, as they provide constraints and opportunities for various forms of action. These 
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constraints and opportunities are often of such a broad nature that they do not usually have 
much explanatory power for understanding the actual practices employed. For instance, the 
innovation and adoption of rectilinear forms was born of a way of living in the world. The 
nature of the meaningful worlds within which people lived changed and are marked by 
new ditches and arrangements. Such changes are only glimpsed in the sparse 
archaeological records from wetland, open and cave/rockshelter sites in the interior of New 
Guinea. There is nothing from these records, however, to indicate why such new forms 
were developed and adopted. 

Concluding statement 

On current interpretations of the region’s prehistory, the development of rectilinear 
ditch networks to facilitate wetland drainage was an innovation pre-dating 4350–3980 BP. 
People in the Highlands had already been practising relatively intensive cultivation by 
6950–6440 BP, which in turn was preceded by widespread clearance events in the late 
Pleistocene and early Holocene in the Wahgi Valley and elsewhere. In terms of the 
questions posed at the beginning of this paper: Pawley’s model of early TNG expansion 
driven by agriculturalists can be accommodated by the archaeological and 
palaeoecological evidence; and rectilinear ditch networks, as with preceding practices, 
seem on current evidence to be an independent New Guinean development. 
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Addendum 

Since this article was written (during 2000–2003), Denham has published more 
extensively on his research of early agriculture in the Highlands of New Guinea. Most 
publications focus on determining the antiquity and nature of the earliest agricultural 
activities during the early-to-mid Holocene (Denham 2003b; Denham et al. 2003; Denham 
& Barton in press). His thesis is a comprehensive presentation of the archaeology, 
archaeobotany, dating, palaeoecology and stratigraphy of Phases 1, 2 and 3 at Kuk 
(Denham 2003b). Although there have been slight differences in Denham’s understanding 
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of Phases 1 and 2 at Kuk, the substantive review and interpretation of Phase 3 evidence 
presented here are basically unaltered. 

References 
 
Allen, J. and C. Gosden, 1996, Spheres of interaction and integration: modelling the 

culture history of the Bismarck Archipelago. In J. Davison, G. Irwin, F. Leach, A 
Pawley and D. Brown, eds Oceanic culture history: essays in honour of Roger Green, 
183–197. Dunedin: New Zealand Journal of Archaeology Special Publication. 

Aplin, K., 1981, Kamapuk fauna: a late Holocene vertebrate faunal sequence from the 
Western Highlands District, Papua New Guinea with implications for palaeoecology 
and archaeology. Unpublished BA (Hons.) thesis, Australian National University. 

Ballard, C., 1995, The death of a great land: ritual, history and subsistence revolution in 
the Southern Highlands of Papua New Guinea. Unpublished PhD thesis, Australian 
National University. 

Barrau, J., 1958, Subsistence agriculture in Melanesia. Honolulu: B.P. Bishop Museum 
Bulletin 219. 

Bayliss-Smith, T., 1985, Pre-Ipomoean agriculture in the New Guinea Highlands above 
2000 metres: some experimental data on taro cultivation. In I. Farrington, ed. 
Prehistoric intensive agriculture in the tropics, 285–320. Oxford: British 
Archaeological Reports, International Series 232, Part I. 

Bellwood, P., 1995, Austronesian prehistory in Southeast Asia: homeland, expansion and 
transformation. In P. Bellwood, J.J. Fox and D. Tryon, eds The Austronesians: 
historical and comparative perspectives, 96–111. Canberra: Department of 
Anthropology, The Australian National University. 

 1996, The origins and spread of agriculture in the Indo-Pacific region: gradualism and 
diffusion or revolution and colonisation? In D.R. Harris, ed. The origins and spread of 
agriculture and pastoralism in Eurasia, 465–498. London: UCL Press. 

 1997, Prehistory of the Indo-Malaysian archipelago. Honolulu: University of Hawai‘i 
Press. 

Bowdery, D., 1999, Phytoliths from tropical sediments: reports from Southeast Asia and 
Papua New Guinea. Bulletin of the Indo-Pacific Prehistory Association 18:159–168. 

Bronk Ramsey, C., 1999, OxCal version 3.3. Radiocarbon program. Oxford: Research 
Laboratory for Archaeology, University of Oxford. 

Brookfield, H., 1989, Frost and drought through time and space, part 3: what were 
conditions like when the high valleys were first settled? Mountain Research and 
Development 9:306–321. 

Bulmer, S., 1964, Prehistoric stone implements from the New Guinea Highlands. Oceania 
34(4):246–268. 

 1966, The prehistory of the Australian New Guinea Highlands: a discussion of 
archaeological field survey and excavations, 1959–60. Unpublished MA thesis, 
University of Auckland. 



354      Tim Denham 

 1973, Notes on 1972 excavations at Wanlek, an open settlement site in the Kaironk 
Valley, Papua New Guinea. Auckland: University of Auckland, Department of 
Anthropology Working Paper 29. 

 1975, Settlement and economy in prehistoric Papua New Guinea: a review of the 
archaeological evidence. Journal de la Société des Océanistes 31(46):7–75. 

 1977, Between the mountain and the plain: prehistoric settlement and environment in the 
Kaironk Valley. In J.H. Winslow, ed. The Melanesian environment, 61–73. Canberra: 
ANU Press. 

 1979, Archaeological evidence of prehistoric faunal change in Highland Papua New 
Guinea. Unpublished paper given to Section 25A, ANZAAS Congress, Auckland. 

 1985, Papuan pottery - an archaeological consideration. Bulletin of the Indo-Pacific 
Prehistory Association 6:123–132. 

 1991, Variation and change in stone tools in the highlands of Papua New Guinea: the 
witness of Wanelek. In A. Pawley, ed. Man and a half: essays in Pacific anthropology 
and ethnobiology in honour of Ralph Bulmer, 470–478. Auckland: The Polynesian 
Society. 

Bulmer, S. and R. Bulmer, 1964, The prehistory of the Australian New Guinea Highlands. 
In J.B. Watson, ed. New Guinea: The Central Highlands, 39–76. American 
Anthropologist 66(4/2), Special Publication. 

Cavalli-Sforza, L.L., 1996, The spread of agriculture and nomadic pastoralism: insights 
from genetics, linguistics and archaeology. In D.R. Harris, ed. The origins and spread 
of agriculture and pastoralism in Eurasia, 51–69. London: UCL Press. 

Cavalli-Sforza, L.L., P. Menozzi and A. Piazza, 1994, The history and geography of 
human genes. New Jersey: Princeton University Press. 

Christensen, O.A., 1975, Hunters and horticulturalists: a preliminary report of the 1972–4 
excavations in the Manim Valley, Papua New Guinea. Mankind 10(1):24–36. 

Daniels, J. and C. Daniels, 1993, Sugarcane in prehistory. Archaeology in Oceania 28:1–7. 
De Langhe, E. and P. de Maret, 1999, Tracking the banana: its significance in early 

agriculture. In C. Gosden and J. Hather, eds The prehistory of food, 377–394. London: 
Routledge. 

Denham, T.P., 2003a, Archaeological evidence for mid-Holocene agriculture in the interior 
of Papua New Guinea: a critical review. In T.P. Denham and C. Ballard, eds 
Perspectives on prehistoric agriculture in New Guinea, 159–176. Archaeology in 
Oceania 38(3), Special Issue. 

 2003b, The Kuk morass: multi-disciplinary investigations of early to mid Holocene plant 
exploitation at Kuk Swamp, Wahgi Valley, Papua New Guinea. Unpublished PhD 
thesis, The Australian National University. 

 2004, Early agriculture in the Highlands of New Guinea? An assessment of Phase 1 (c. 
9000 bp) at Kuk Swamp. In V.J. Attenbrow and R. Fullagar, eds A Pacific odyssey: 
essays in archaeology and anthropology in honour of Jim Specht, 47–57. Records of 
the Australian Museum Supplement, No. 29. Sydney: Australian Museum. 

Denham, T.P. and H. Barton, in press, The emergence of agriculture in New Guinea: 
continuity from pre-existing foraging practices. In D.J. Kennett and B. Winterhalder, 



Agricultural origins and the emergence of rectilinear ditch networks, Highlands of New Guinea      355 

eds Behavioral ecology and the origins of food production. Berkeley: University of 
California Press. 

Denham, T.P., J. Golson and P.J. Hughes, 2004, Reading early agriculture at Kuk (Phases 
1–3), Wahgi Valley, Papua New Guinea: the wetland archaeological features. 
Proceedings of the Prehistoric Society 70:259–297. 

Denham, T.P., J. Golson, P.J. Hughes and R. Blong, in prep., Dating early agriculture at 
Kuk Swamp, Wahgi Valley, Papua New Guinea: stratigraphy and radiocarbon 
chronology (Phases 1–3). For Proceedings of the Prehistoric Society. 

Denham, T.P., S.G. Haberle, C. Lentfer, R. Fullagar, J. Field, M. Therin, N. Porch and B. 
Winsborough, 2003, Origins of agriculture at Kuk Swamp in the Highlands of New 
Guinea. Science 301:189–193. 

Donoghue, D., 1988, Pandanus and changing site use: a study from Manim Valley, Papua 
New Guinea. BA (Hons.) thesis, University of Queensland. 

 1989, Carbonised plant fossils. In W. Beck, A. Clarke and L. Head, eds Plants in 
Australian archaeology, 90–100. St Lucia: University of Queensland. Tempus 1. 

Fleming, A., 1987, Coaxial field systems: some questions of time and space. Antiquity 
61:188–202. 

 1989, The genesis of coaxial field systems. In R. Torrence and S. van der Leeuw, eds 
What’s new? A closer look at the process of innovation, 63–81. London: Unwin 
Hyman. 

Garrett-Jones, S., 1979, Evidence for changes in Holocene vegetation and lake 
sedimentation in the Markham Valley, Papua New Guinea. Unpublished PhD thesis, 
Australian National University. 

Gillieson, D., P. Gorecki, J. Head and G. Hope, 1987, Soil erosion and agricultural history 
in the central Highlands of Papua New Guinea. In V. Gardiner, ed. International 
Geomorphology Part 2, 507–522. London: John Wiley and Sons. 

Gillieson, D., P. Gorecki and G. Hope, 1985, Prehistoric agricultural systems in a lowland 
swamp, Papua New Guinea. Archaeology in Oceania 20:32–37. 

Gillieson, D., G. Hope and J. Luly, 1989, Environmental change in the Jimi Valley. In P. 
Gorecki and D.S. Gillieson, eds 1989:103–122.  

Gillieson, D., F. Oldfield and A. Krawiecki, 1986, Records of prehistoric soil erosion from 
rock-shelter sites in Papua New Guinea. Mountain Research and Development 
6(4):315–324. 

Golson, J., 1976, Archaeology and agricultural history in the New Guinea Highlands. In G. 
de G. Sieveking, I.A. Longworth and K.E. Wilson, eds Problems in economic and 
social archaeology, 201–220. London: Duckworth. 

 1977a, No room at the top: agricultural intensification in the New Guinea Highlands. In J. 
Allen, J. Golson and R. Jones, eds Sunda and Sahul: prehistoric studies in Southeast 
Asia, Melanesia and Australia, 601–638. London: Academic Press. 

 1977b, Simple tools and complex technology: agriculture and agricultural implements in 
the New Guinea Highlands. In R.V.S. Wright, ed. Stone tools as cultural markers: 
change, evolution and complexity, 154–161. New Jersey: Humanities Press Inc. 

 1977c, The making of the New Guinea Highlands. In J.H. Winslow, ed. The Melanesian 
environment, 45–56. Canberra: Australian National University Press. 



356      Tim Denham 

 1981, New Guinea agricultural history: a case study. In D. Denoon and C. Snowden, eds 
A time to plant and a time to uproot: a history of agriculture in Papua New Guinea, 
55–64. Boroko: Institute of Papua New Guinea Studies. 

 1982, The Ipomoean revolution revisited: society and sweet potato in the upper Wahgi 
Valley. In A. Strathern, ed. Inequality in New Guinea Highland societies, 109–136. 
Cambridge: Cambridge University Press. 

 1990, Kuk and the development of agriculture in New Guinea: retrospection and 
introspection. In D.E. Yen and J.M.J. Mummery, eds Pacific production systems: 
approaches to economic prehistory, 139–147. Canberra: Australian National 
University. 

 1991a, Bulmer Phase II: early agriculture in the New Guinea Highlands. In A. Pawley, 
ed. Man and a half: essays in Pacific anthropology and ethnobiology in honour of 
Ralph Bulmer, 484–491. Auckland: The Polynesian Society. 

 1991b, The New Guinea Highlands on the eve of agriculture. Bulletin of the Indo-Pacific 
Prehistory Association 11:48–53. 

 1997a, The Tambul spade. In H. Levine and A. Ploeg, eds Work in progress: essays in 
New Guinea Highlands ethnography in honour of Paula Brown Glick, 142–171. 
Frankfurt: Peter Lang. 

 1997b, From horticulture to agriculture in the New Guinea Highlands. In P.V. Kirch and 
T.L. Hunt, eds Historical ecology in the Pacific Islands: prehistoric environmental 
and landscape change, 39–50. New Haven and London: Yale University Press. 

 2002, Gourds in New Guinea, Asia and the Pacific. In S. Bedford, C. Sand and D. Burley, 
eds Fifty years in the field. Essays in honour and celebration of Richard Shutler Jr.’s 
archaeological career, 69–78. New Zealand Archaeological Association Monograph 
25. Auckland: Auckland Museum. 

Golson, J., T. Denham, P. Swadling and J. Muke, in prep., Ten thousand years of 
gardening: Kuk and the archaeology of agriculture in Papua New Guinea.  

Golson, J. and D. Gardner, 1990, Agriculture and sociopolitical organisation in New 
Guinea Highlands prehistory. Annual Review of Anthropology 19:395–417. 

Golson, J. and P.J. Hughes, 1980, The appearance of plant and animal domestication in 
New Guinea. Journal de la Société des Océanistes 36:294–303. 

Golson, J., R.J. Lampert, J.M. Wheeler and W.R. Ambrose, 1967, A note on carbon dates 
for horticulture in the New Guinea Highlands. Journal of the Polynesian Society 
76(3):369–371. 

Golson, J. and A. Steensberg, 1985, The tools of agricultural intensification in the New 
Guinea Highlands. In I. Farrington, ed. Prehistoric intensive agriculture in the tropics, 
347–384. Oxford: British Archaeological Reports, International Series 232, Part I. 

Golson, J. and P. Ucko, 1994, Foreword. In J.G. Hather, ed. Tropical archaeobotany: 
applications and new developments, xiv-xix. London: Routledge. 

Gorecki, P., 1989, Prehistory of the Jimi Valley. In P. Gorecki and D.S. Gillieson, eds 
1989:130–187.  

 1992, A Lapita smoke screen? In J.C. Galipaud, ed. Poterie Lapita et perplement actes du 
colloque Lapita, Noumea, Janvier 1992, 27–47. Noumea: ORSTOM. 



Agricultural origins and the emergence of rectilinear ditch networks, Highlands of New Guinea      357 

 1993, The Sepik River people of Papua New Guinea: culture and catastrophes. In 
American Museum of Natural History, People of the Stone Age: hunter-gatherers and 
early farmers, 154–155. San Franscisco: Harper. 

Gorecki, P. and D.S. Gillieson, 1984, The highland fringes as a key zone for prehistoric 
developments in Papua New Guinea: a progress report. Bulletin of the Indo-Pacific 
Prehistory Association 5:93–103. 

 1989, A crack in the spine: prehistory and ecology of the Jimi-Yuat River, Papua New 
Guinea. Queensland: JCU. 

Gorecki, P., M. Mabin and J. Campbell, 1991, Archaeology and geomorphology of the 
Vanimo coast, Papua New Guinea: preliminary results. Archaeology in Oceania 
26:119–122. 

Green, R., 1991, The Lapita cultural complex: current evidence and proposed models. 
Bulletin of the Indo-Pacific Prehistory Association 11:295–305. 

Groube, L., 1989, The taming of the rainforests: a model for Late Pleistocene forest 
exploitation in New Guinea. In D.R. Harris and G.C. Hillman, eds Foraging and 
farming: the evolution of plant exploitation, 292–304. London: Unwin Hyman. 

Groube, L., J. Chappell, J. Muke and D. Price, 1986, A 40,000 year-old human occupation 
site at Huon Peninsula, Papua New Guinea. Nature 324(4):453–455. 

Haberle, S.G., 1993, Late Quaternary environmental history of the Tari Basin, Papua New 
Guinea. Unpublished PhD thesis, Australian National University. 

 1994, Anthropogenic indicators in pollen diagrams: problems and prospects for late 
Quaternary palynology in New Guinea. In J.G. Hather, ed Tropical archaeobotany: 
applications and new developments, 172–201. London: Routledge. 

 1995, Identification of cultivated Pandanus and Colocasia in pollen records and the 
implications for the study of early agriculture in New Guinea. Vegetation History and 
Archaeobotany 4:195–210. 

 1998, Late Quaternary change in the Tari Basin, Papua New Guinea. Palaeogeography, 
Palaeoclimatology, Palaeoecology 137:1–24. 

Haberle, S.G., G.S. Hope and Y. de Fretes, 1991, Environmental change in the Baliem 
Valley, Montane Irian Jaya, Republic of Indonesia. Journal of Biogeography 18:25–
40. 

Harris, D.R., 1996, The origins and spread of agriculture and pastoralism in Eurasia: an 
overview. In D.R. Harris, ed. The origins and spread of agriculture and pastoralism in 
Eurasia, 552–573. London: UCL Press. 

Harris, E.C. and P.J. Hughes, 1978, An early agricultural system at Mugumamp Ridge, 
Western Highlands Province, Papua New Guinea. Mankind 11(4):437–445. 

Harris, D.R., ed., 1996, The origins and spread of agriculture and pastoralism in Eurasia. 
London: UCL Press. 

Hather, J.G., 1996, The origins of tropical vegeculture: Zingiberaceae, Araceae and 
Dioscoreaceae in Southeast Asia. In D.R. Harris, ed. The origins and spread of 
agriculture and pastoralism in Eurasia, 538–550. London: UCL Press. 

Hedges, R.E.M., R.A. Housley, C.R. Bronk and G.J. Van Klinken, 1995, Radiocarbon 
dates from the Oxford AMS system: archaeometry datelist 20. Archaeometry 37:417–
30. 



358      Tim Denham 

Hope, G.S., 1982, Pollen from archaeological sites: a comparison of swamp and open site 
pollen spectra at Kosipe Mission, Papua New Guinea. In W. Ambrose and P. Duerden, 
eds Archaeometry: an Australasian perspective, 211–219. Canberra: Department of 
Prehistory, Research School of Pacific and Asian Studies, Australian National 
University. 

 1983, The vegetational changes of the last 20,000 years at Telefomin, Papua New 
Guinea. Singapore Journal of Tropical Geography 4:25–33. 

 1996, Quaternary change and historical biogeography of Pacific Islands. In A. Keast and 
S.E. Miller, eds The origin and evolution of Pacific Island biotas, New Guinea to 
Eastern Polynesia: patterns and process, 165–190. Amsterdam: SPB Publishing. 

 1998, Early fire and forest change in the Baliem Valley, Irian Jaya, Indonesia. Journal of 
Biogeography 25:453–461. 

Hope, G. and J. Golson, 1995, Late Quaternary change in the mountains of New Guinea. In 
J. Allen and J.F. O’Connell, eds Transitions: Pleistocene to Holocene in Australia and 
Papua New Guinea, 818–830. Antiquity 69, Special Number 265. 

Hope, G.S. and J. Tulip, 1994, A long vegetation history from lowland Irian Jaya, 
Indonesia. Palaeogeography, Palaeoclimatology, Palaeoecology 109:385–398. 

Hughes, P.J., 1985, Prehistoric man-induced soil erosion: examples from Melanesia. In I. 
Farrington, ed. Prehistoric intensive agriculture in the tropics, 393–408. Oxford: 
British Archaeological Reports, International Series 232, Part I. 

Hughes, P.J., M.E. Sullivan and D. Yok, 1991, Human induced erosion in a Highlands 
catchment in Papua New Guinea: the prehistoric and contemporary records. Zeitschrift 
für Geomorphologie Suppl. 83:227–239. 

Ingold, T., 1996, Growing plants and raising animals: an anthropological perspective on 
domestication. In D.R. Harris, ed. The origins and spread of agriculture and 
pastoralism in Eurasia, 12–24. London: UCL Press. 

Kershaw, A.P., M.B. Bush, G.S. Hope, K-F. Weiss, J.G. Goldammer and R. Sanford, 1997, 
The contribution of humans to past biomass burning in the tropics. In J. Clark, H. 
Cachier, J.G. Goldammer and B. Stocks, eds Sediment records of biomass burning and 
global change, 413–442. Berlin: Springer Verlag. 

Kirch, P.V., 1997, The Lapita peoples. Oxford: Blackwell. 
Lampert, R.J., 1967, Horticulture in the New Guinea Highlands - C14 dating. Antiquity 

41:307–309. 
 1970, Archaeological report of the Minjigina site. Appendix 5 in J.M. Powell, The impact 

of man on the vegetation of the Mount Hagen region, New Guinea. Unpublished PhD 
thesis, Australian National University 

Lebot, V., 1999, Biomolecular evidence for plant domestication in Sahul. Genetic 
Resources and Crop Evolution 46:619–628. 

Matthews, P., 1991, A possible wild type taro: Colocasia esculenta var. Aquatalis. Indo-
Pacific Prehistory Association Bulletin 11:69–81. 

 1995, Aroids and Austronesians. Tropics 4(2):105–126. 
 2003, Identification of Benincasa hispida (wax gourd) from the Kana archaeological site, 

Western Highlands Province, Papua New Guinea. In T.P. Denham and C. Ballard, eds 



Agricultural origins and the emergence of rectilinear ditch networks, Highlands of New Guinea      359 

Perspectives on prehistoric agriculture in New Guinea, 186–191. Archaeology in 
Oceania, Special Issue 38(3). 

Mountain, M.J., 1991a, Highland New Guinea hunter-gatherers: the evidence of Nombe 
Rockshelter, Simbu, with emphasis on the Pleistocene. Unpublished PhD thesis, 
Australian National University. 

 1991b, Landscape use and environmental management of tropical rainforest by pre-
agricultural hunter-gatherers in northern Sahulland. Bulletin of the Indo-Pacific 
Prehistory Association 11:54–68. 

Muke, J. and H. Mandui, 2003, In the shadows of Kuk: evidence for prehistoric agriculture 
at Kana, Wahgi Valley, Papua New Guinea. In T.P. Denham and C. Ballard, eds 
Perspectives on prehistoric agriculture in New Guinea, 177–185. Archaeology in 
Oceania, Special Issue 38(3). 

Pawley, A., 1998, The Trans New Guinea Phylum hypothesis: a reassessment. In J. 
Miedema, C. Odé and R.A.C. Dam, eds Perspectives on the Bird’s Head of Irian Jaya, 
Indonesia, 665–690. Amsterdam and Atlanta: Editions Rodopi. 

Powell, J.M., 1970a, The impact of man on the vegetation of the Mount Hagen region, 
New Guinea. Unpublished PhD thesis, Australian National University. 

 1970b, The history of agriculture in the New Guinea Highlands. Search 1(5):199–200. 
 1981, The origins of agriculture in New Guinea. Proceedings of the IVth International 

Palynology Conference, Lucknow (1976–7) 3:295–310. 
 1982a, Plant resources and palaeobotanical evidence for plant use in the Papua New 

Guinea Highlands. Archaeology in Oceania 17:28–37. 
 1982b, The history of plant use and man’s impact on the vegetation. In J.L. Gressitt, ed. 

Biogeography and ecology of New Guinea, vol. 1, 207–227. The Hague: Junk. 
 1984, Ecological and palaeoecological studies at Kuk I: below the grey clay. 

Unpublished manuscript. 
Powell, J., A. Kulunga, R. Moge, C. Pono, F. Zimike and J. Golson, 1975, Agricultural 

traditions in the Mount Hagen area. Port Moresby: Geography, UPNG (Occasional 
Paper, No. 12). 

Renfrew, C., 1987, Archaeology and language: the puzzle of Indo-European origins. 
London: Jonathan Cape. 

 1996, Language families and the spread of farming. In D.R. Harris, ed. The origins and 
spread of agriculture and pastoralism in Eurasia, 70–92. London: UCL Press. 

Sluyter, A., 1994, Intensive wetland agriculture in Mesoamerica: space, time and form. 
Annals of the Association of American Geographers 84(4):557–584. 

Spriggs, M., 1995, The Lapita culture and Austronesian prehistory in Oceania. In P. 
Bellwood, J. Fox and D. Tryon, eds The Austronesians: historical and comparative 
perspectives, 112–133. Canberra: Department of Anthropology, The Australian 
National University. 

 1996a, Early agriculture and what went before in Island Melanesia: continuity or 
intrusion? In D.R. Harris, ed. The origins and spread of agriculture and pastoralism in 
Eurasia, 524–537. London: UCL Press. 

 1996b, What is Southeast Asian about Lapita? In T. Akazawa and E. Szarthmary, eds 
Prehistoric Mongoloid dispersals, 324–348. Oxford: Oxford University Press. 



360      Tim Denham 

 
 1997, The Island Melanesians. Oxford: Blackwell. 
 2001, Who cares what time it is? The importance of chronology in Pacific archaeology. 

In A. Anderson, I. Lilley and S. O’Connor, eds Histories of old ages: essays in honour 
of Rhys Jones, 237–249. Canberra: Pandanus Books. 

Stuiver, M. and P.J. Reimer, 1993, Extended 14C data base and revised CALIB 3.0 14 C 
calibration program. Radiocarbon 35(1):215–230. 

Stuiver, M., P. Stuiver, E. Bard, J.W. Beck, G.S. Burr, K.A. Hughen, B. Kromer, G. 
McCormac, J. van der Plicht and M. Spurk, 1998, INTCAL98 radiocarbon age 
calibration, 24,000-0 cal BP. Radiocarbon 40(3):1041–1083. 

Swadling, P., 1997, Changing shorelines and cultural orientations in the Sepik-Ramu, 
Papua New Guinea: implications for Pacific prehistory. World Archaeology 29(1):1–
14. 

Swadling, P., N. Araho and B. Ivuyo, 1991, Settlements associated with the inland Sepik-
Ramu Sea. Bulletin of the Indo-Pacific Prehistory Association 11:92–112. 

Swadling, P., J. Chappell, G. Francis, N. Araho and B. Ivuyo, 1989, A Late Quaternary 
inland sea and early pottery in Papua New Guinea. Archaeology in Oceania 
24(3):106–109. 

Swadling, P., B. Hauser-Schaublin, P. Gorecki and F. Tiesler, 1988, The Sepik-Ramu: an 
introduction. Boroko: National Museum of PNG. 

Terrell, J. and R. Welsch, 1997, Lapita and the temporal geography of prehistory. Antiquity 
71:548–572. 

Walker, D. and J.R. Flenley, 1979, Late Quaternary vegetational history of the Enga 
Province of upland Papua New Guinea. Philosophical Transactions of the Royal 
Society of London 286:265–344. 

Watson, V.D. and J.D. Cole, 1977, Prehistory of the Eastern Highlands of New Guinea. 
Seattle: University of Washington Press. 

White, J.P., 1972, Ol Tumbuna: archaeological excavations in the eastern Central 
Highlands, Papua New Guinea. Canberra: Department of Prehistory, Research School 
of Pacific Studies, Australian National University (Terra Australis 2). 

White, J.P., K.A.W. Crook and B.P. Ruxton, 1970, Kosipe: a late Pleistocene site in the 
Papua Highlands. Proceedings of the Prehistoric Society 36:152–170. 

White, J. P. and J. O’Connell, 1982, A prehistory of Australia, New Guinea and Sahul. 
New York: Academic Press. 

Wilson, S.M., 1985, Phytolith evidence from Kuk, an early agricultural site in New 
Guinea. Archaeology in Oceania 20:90–97. 

Yen, D., 1973, The origins of Oceanic agriculture. Archaeology and Physical 
Anthropology in Oceania 8(1):68–85. 

 1990, Environment, agriculture and the colonisation of the Pacific. In D.E. Yen and 
J.M.J. Mummery, eds Pacific production systems: approaches to economic prehistory: 
papers from a symposium at the XV Pacific Science Congress, Dunedin, New Zealand, 
258–277. Canberra: Department of Prehistory, Australian National University. 



Agricultural origins and the emergence of rectilinear ditch networks, Highlands of New Guinea      361 

 1995, The development of Sahul agriculture with Australia as bystander. In J. Allen and 
J.F. O’Connell, eds Transitions: Pleistocene to Holocene in Australia and Papua New 
Guinea, 831–847. Antiquity 69, Special Number 265. 



 



  
Andrew Pawley, Robert Attenborough, Jack Golson and Robin Hide, eds, 2005, Papuan pasts: cultural, linguistic and 
biological histories of Papuan-speaking peoples, 363–386. 

12 Pasin bilong tumbuna:  
archaeological evidence for early human 
activity in the highlands of Papua New Guinea  

  

 BENJAMIN EVANS AND MARY-JANE MOUNTAIN 

Introduction 

This paper is concerned with the results of investigations carried out during the 1970s 
and 1980s by Mary-Jane Mountain at the small rockshelter site of Nombe at 1720 m 
altitude in Simbu Province in the central highlands of Papua New Guinea (Map 1). 
Excavation produced evidence for the use of this site from some 30,000 years ago into the 
recent past, the longest occupation sequence yet recovered from a single site in highland 
New Guinea (Table 1). 

 
Table 1: Changing stratigraphy and associated human activities at Nombe rockshelter, 

based on original radiocarbon dates and their generalised calibration following Haberle’s 
calibration table1

 
Stratum Date range  

Kyr 
uncalibrated

bp 

Date range 
Kyr 

generalised 
calibrations 

Main sediments Main human activities 

A 0–c.4.5 0–c.5 Top soil, fire ash Occasional hunting base, 
resting place 

B c.4.5–10 c.5–11.5 Brown loam, fire ash Base camp 
C c.10–14.5 c.11.5–17.3 Tephra-like sediments, 

flowstone 
Occasional hunting 

D1/5 c.14.5–25 c.17.3–30 Clays Occasional hunting 
 

 
 

  
1  This is discussed in A note on dates at the end of Chapter 8. 
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Map 1: Archaeological sites in the Central Highlands of Papua New Guinea  
(redrawn by Clive Hilliker from the original drawn by Winifred Mumford) 

 
Today the region of which Nombe is part lies in the territory of the Siane, speakers of a 

language that belongs to the Gorokan sub-family of the Eastern Highlands family (Foley 
1992:142–143) of the Trans-New Guinea phylum (Wurm 1975), who were estimated to 
number about 16,000 (cf. Foley 1992:141–143). However, Nombe has no light to throw on 
the linguistic situation in the region in the recent period or its development. Its interest lies, 
among other things, in the fact that its occupation spans two important and widespread 
changes in highlands’ prehistory. 

The first is the advent of a modern climate around 10,000 years ago as a result of 
climatic amelioration that followed the last glacial maximum around 20,000 years ago (see 
Hope & Haberle this volume). This saw on the one hand the reduction of the alpine 
grasslands that had run continuously along the spine of the island to isolated occurrences 
around major peaks, on the other the disappearance of the cloudy environments in the 
highland valleys associated with Nothofagus forest and the upward spread of mixed forest 
characterised by a variety of trees of economic importance (Hope in Hope & Golson 
1995:826–827). 

The second is the appearance and spread of cultivation in the highlands in the early- to 
mid-Holocene after 10,000 years ago (see Denham this volume). The repeated clearance of 
forest for gardening gradually brought about changes in the composition both of the forest 
vegetation and of the animal populations which it sustained (Hope & Haberle this volume; 
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Golson in Hope & Golson 1995:827–828). With this came adaptations to changing 
situations. 

In this paper we look at the behavioural shifts brought about by the changes in 
environment and economy as revealed by the evidence of the flaked stone from the Nombe 
site dealt with by Evans (B. Evans 2000) supported by the faunal remains dealt with by 
Mountain (Mountain 1991b). We focus largely on change at the beginning of the Holocene 
(Stratum B), contrasting this, where appropriate, with the Pleistocene (Stratum D) and the 
late Holocene (Stratum A) (Table 1).  

Revisiting ‘crude, colourless and unenterprising’ stones (White 1977:13) 

Although a large quantity of lithic evidence has been recovered over 40 years of 
archaeological investigation at a number of sites, conventional lithic analysis has not 
enabled the identification of significant social or technological change in the overall stone 
artefact record from sites in New Guinea. In 1967, about 10 years after the first consistent 
field collection and analysis of lithic material from archaeological sites in the highlands of 
Papua New Guinea (Bulmer 1966/76), White (1967:450) said: 

The dominating impression produced by a collection of highlands stone and bone 
implements is one of sameness and continuity. In spite of changes the bulk of the tool-
kit is the same from Aibura to the Baiyer River and apparently, Nipa in the Southern 
Highlands. It is also very similar from 9,000 BC to the present.  

Despite some robust and enthusiastic attempts to tackle this problem over time (Bulmer 
1964, 1966/76, 1977, 1991; Gorecki & Gillieson 1989:chapters 8 and 10; Watson & Cole 
1977; White 1967, 1969, 1972, 1977; White et al. 1977), little constructive or useful 
analytical progress has been made overall. Central to this problem is the difficulty of 
comparison between assemblages classified and described in differing terminologies. 

The first researcher to seriously consider the chipped stone artefacts of highland New 
Guinea, Bulmer (1966/76) brought to the problem the logic that the consistent production 
of a replicable form is the clearest reflection of the intent and cultural milieu of the stone 
worker. This reasoning sustained analyses of European stone assemblages until recently. 
Formal tools are also often seen as functional, even if the possible function, such as ‘spear 
point’, is a speculative one given by the archaeologist. The attraction of this approach is 
readily apparent: the presence of certain types of artefacts would provide a direct reflection 
of human activities associated with the assemblages analysed and, if a sequence could be 
established, the way in which these activities had changed. Bulmer (1966/76) therefore 
adopted a traditional typological approach that developed into a bipartite classification of 
artefacts by form and function. A major difficulty emerged. 

Using the shape of artefacts to establish types for some components of an amorphous 
assemblage resulted in a proliferation of categories, almost outnumbering those found in 
highly sophisticated European assemblages, which show relatively unambiguous types 
(Shawcross 1964:11). Categorising other components of the same assemblage on the basis 
of technical types, as was done for the category ‘large flake tools’ (Bulmer 1966/76:87), 
resulted in so few categories as to make these difficult to use as analytical units (cf. 
Shawcross 1964:10). The solution for amorphous assemblages lay outside the scope of a 
traditional typological approach. To quote Shawcross (1964:12): 
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… in the absence of extensive secondary retouching the use of typology based upon 
forms of flakes may be misleading. The classification may merely become a selection 
from among the almost random forms which result from percussion flaking, or from 
the modification of edges through use or sharpening. 

Perceiving problems with Bulmer’s approach, White (1967, 1969)—the other major 
analyst of highland New Guinea chipped stone artefacts—developed an innovative and 
influential system of classification based on ideas about functional categorisation. 
Categorisation on the basis of edge modification became the central analytical tool for the 
analysis of implements from highland Papua New Guinea, and the means by which 
implements were distinguished from the amorphous background assemblage (White 
1967:75, 78, 116; 1969:22, 32; White & Thomas 1972:277). Further, the edge was seen as 
a record of the processes that had operated on a piece of stone, it being the production of 
the edge rather than the artefact itself that was considered more important (White & 
Thomas 1972:282). The usefulness of focussing solely on the edge was reinforced by 
ethnographic observation in highland Papua New Guinea, which indicated that the shape of 
artefacts was almost entirely disregarded by the stone workers so long as the artefact 
served the desired function (White 1967:75; White & Thomas 1972:278). Nonetheless, this 
analytical method was still fundamentally typological rather than functional per se, 
especially as the ethnographic observations provided no evidence for the production of 
edges, only the production of unmodified flakes. Nonetheless, archaeologically recovered 
implement edges were classified according to type, size, shape and edge angle. The nature 
of this classification was such that 90 per cent of implements were assumed to be 
‘miscellaneous scrapers’ as a functional category (White 1972:8), which the ethnographic 
record suggested was a reasonable approximation of the non-specific uses to which stone 
artefacts were put. 

Further development of the edge-based typology led to an extreme example of formal 
edge analysis. Although using essentially the same four categories of edge classification as 
White (1972), another study created a potential pool of 846 classes of implement (edge) 
type (Watson & Cole 1977:77). By so doing, this analysis essentially revisited the 
typological problems brought on by attempting to use artefact shape. In other words, 
typologically classifying the edge resulted in as great a multitude of types as could 
classification by overall shape. 

The broad problem also remained that the edge-based analytical methodology, 
essentially relying upon the recognition of repeated edge shapes, could result in much of an 
assemblage being deemed, if not non-functional, then at least unable to contribute to 
further analysis. This could result in the majority of an assemblage being put aside as an 
intractable problem (cf. White 1972:24). 

More recent analyses involving residues and use wear (Brass 1993, 1998; Fullagar 
1989) have suggested, however, that information on subsistence activities can be derived 
from all components of these assemblages. This is the key starting point for further 
analysis of highland New Guinea assemblages. 

Lithic analysis has undergone significant change in the later part of the last century with 
a major trend away from investigation of comparative morphological variation in what is 
often only a small proportion of the total recovered stone pieces from any single site. Lithic 
specialists today are emphasising a broader suite of analyses involving entire assemblages 
of recovered flaked stone which may involve examination of the ways in which raw 
material has been chosen and flaked as well as how the resulting pieces have then been 



Pasin bilong tumbuna      367 

used, resharpened, stored, reworked and discarded through time (Andrefsky 1998; Dibble 
1995; Hiscock 1996; Holdaway 2000). This approach does not make initial assumptions on 
shape, size and appearance, nor does it specify, without further evidence, which pieces 
were actually used by people in some way or which were only waste pieces (that is 
discarded during manufacture and never utilised) (cf. Holdaway 1995). 

The prehistoric flaked stone assemblages of highland New Guinea defy description by 
conventional means. These assemblages, from a variety of highland sites, are made up of 
what is traditionally described as debitage—cores, flakes and amorphous fractured pieces 
of stone—rather than containing a series of easily recognisable and measurable standard 
tools. It has not been easy to construct meaningful events or even periods of substantial 
change from these ‘crude, colourless and unenterprising flaked stone artefacts’ and those 
of industries in other parts of the New Guinea/Australian region at the same or other times 
(White 1977:13, cf. Holdaway 1995) and their precise roles in economic behaviour have 
been difficult to assign. 

Coping with the amorphous: theoretical and analytical bases 

Use wear and residue analysis of highland flaked assemblages, although producing 
some interesting results (Brass 1993; Fullagar 1989), have also not offered, to date, a 
solution to the dilemma of apparently amorphous flaked tools. Fullagar (1989:212) found 
that the more blade-like tools from Ritmauda rockshelter in the Jimi Valley were no more 
likely to show residues than were amorphous flakes. The research by Brass on the 
Kafiavana rockshelter stone assemblage (1993) revealed that pieces of flaked stone 
previously classified by the excavator as waste (White 1972:101) were as likely to show 
residues as those defined as implements. By extrapolation, there could be as many as 
26,000 used artefacts in the Kafiavana assemblage rather than the close to 2000 pieces 
identified by White as implements (White 1972:89). In the analysed assemblage at Nombe 
there are 4705 potentially used artefacts (Table 2). The term artefact is used in the 
remainder of this paper to describe all pieces of flaked stone, whether cores, flakes or 
debitage, any of which should be understood to be potentially usable. 
 

Table 2: The analysed assemblage divided by stratum and artefact class 
 

Stratum: A B D 
 n % n % n %

  
Cores 27 2.4 76 2.2 3 2.3
Flakes 648 57.3 2172 63.1 90 68.7
Debitage 450 39.8 1167 33.9 38 29.0
  
Redirecting flakes 6 0.5 28 0.8 0 0.0
  
Totals 1131 100.0 3443 100.0 131 100.0
  
% total assemblage 1131 24.0 3443 73.2 131 2.8
  
Total assemblage 4705   
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Accepting, on the basis of Brass’s (1993, 1998) analyses, that almost any piece of 
flaked stone was potentially functional, it is more constructive to look at the assemblage 
structure indicated by choices made by people flaking the stone rather than constructing 
categories into which to place the artefacts on the basis of apparently repetitive 
morphology. 

The concept of reduction forms the basis of the examination of the flaked stone from 
Nombe presented here. The analysis attempts to link a series of mechanical indicators 
visible on the artefacts to a larger theoretical construct based around the idea of 
maintaining a provision of stone as a response to subsistence risk. Several mechanical 
indicators are selected to attempt to identify the choices made by the stone workers at 
Nombe, that is, to reconstruct the reduction sequences they used to turn cores into flakes.  
The mechanical indicators are applied mainly to the analysis of cores, although the same 
indicators appear on flakes. Combined, the analysis of the indicators on both permits the 
identification of variation over time in the reduction sequences of stone at Nombe. 

The examination of the reduction sequences is separated by the raw material types 
(volcanic stone and chert) used. Variation across the two raw material types is the basis of 
the identification of organisational changes in the Nombe assemblage over time (cf. 
Holdaway 2000:217). 

The discussion that follows looks first at the economic ideas used to interpret the 
Nombe assemblage and then at the mechanical bases for the analysis of cores. 

The central concepts: provisioning and risk 

Central to the organisation of stone tool assemblages is the need to mitigate risk. In 
archaeological understanding, the risks faced by hunter-gatherers in day-to-day activities 
were mainly environmental, that is, primarily related to issues of food procurement. Since 
technology is a direct reflection of prehistoric human behaviour (Debéneth & Dibble 
1994:4), technology is one of the most archaeologically visible filters through which 
people interacted with their environment. 

The role of technology can be seen to reduce risk by increasing the reliability and 
efficiency of resource procurement, implying that the desire for security is an important 
motive in subsistence behaviour, both cultural and technological (Hayden 1981:523). 
Despite variation in the means of achieving this security, it is a theme that cuts across the 
boundaries of different subsistence regimes and thus provides a useful interpretative 
framework for examining the role of stone tool technology within subsistence behaviour 
(Edmonds 1987:158). Arguably, increasing the effort put into producing technology can be 
seen as reducing the effort necessary to procure resources in much the same way as using 
less stone in artefact manufacture reduces the effort needed to procure more. This related 
issue of effort, especially that put into technological solutions, impinges on the way in 
which responses to risk are perceived by the archaeologist, as will be seen in the analysis 
of the Nombe lithics.  

The key interpretative question in this analysis is the means by which the inhabitants of 
Nombe ensured a supply, or provision, of stone. This can be done in two ways: 
provisioning the individual or provisioning a place. 

Provisioning the individual is associated with the need for mobility; that is, ensuring 
that the individual had stone whenever it was necessary, regardless of that individual’s 
location. This was less likely to be done by carrying around a lump of flakable stone 
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(although this could have been the case) than by retaining a suite of portable artefacts able 
to serve a variety of functions while still being large enough to be rejuvenated or reused 
where necessary. Furthermore, this supply of stone should have been able to meet 
unanticipated demands: 

… variability in tool use – improvisation to cope with unforeseen exigencies – will 
result in modification or reuse of tools and cores in a variety of ways not consistent 
with their original designs (Kuhn 1995:23). 

The alternative to provisioning individuals is to provision a place. This involved the 
storage, or caching, of suitable raw material at a place likely to be returned to with 
sufficient frequency to replenish supplies of stone and replace worn-out tools. A cache of 
stone can take the form of similar shaped pieces such as Bulmer found in Yuku (Bulmer 
1966/76:139). This did not necessarily have to be a formal process. The reuse of flaked 
material off the surface of what could be defined as an archaeological site is well-attested 
(cf. Kamminga 1982:85). Nonetheless, the material specifically cached at such a place, as 
opposed to discarded during previous stone-working episodes, was likely to be in a form 
that showed the greatest tool-making potential. The amount of material cached could be 
large, as, if the provisioning took place over time, it would not have physically impinged 
upon the mobility of the individual (Kuhn 1995:24), although the individual was 
constrained by the need to return to a set location when more stone was required. The 
provisioning of place met this constraint through ‘embedded’ procurement (Binford & 
Stone 1985), with subsistence trips out from a set location providing the opportunity to 
collect raw material during other foraging tasks (Holdaway 2000:219; Kuhn 1995:25). This 
was presumably because the cost of transporting the raw material was acceptable when the 
distance it was to be moved was known to be limited. 

The decision to provision place or individual was based around a range of factors: the 
frequency of residential moves; the duration of occupational events; the range of logistical 
mobility; and the average distance of transport associated with procurement (Kuhn 
1995:28–29). The strategy of provisioning adopted was thus effectively based around the 
type of mobility it was expected to support and the risks it was expected to meet. A high 
frequency of residential mobility and short duration of occupational events was likely to 
result in the provisioning of the individual with a portable toolkit (Kuhn 1995:28). On the 
other hand, provisioning of a place was a likely result of decreased residential mobility in 
concert with an increased range of logistical mobility or a broadened resource base or both 
(Kuhn 1995:28). Even where a wide variety of resources found over a large territory was 
exploited, the transport and discard of individuals’ toolkits remained more likely largely 
outside place-provisioning arrangements (Kuhn 1995:29). Nonetheless, the concurrent 
existence of a toolkit of place and one of the individual resulted in each impacting upon the 
organisation of the other. 

These patterns of provisioning probably changed spatially, as resources changed or 
people moved or populations increased in density, and chronologically, as patterns of the 
procurement of stone changed. Long-term provisioning of a place, for example, could in 
effect create another source of stone that was exploitable to provision individuals, creating 
a link between the two toolkits. This would represent a major change in the organisation of 
an industry and provide the means to fulfil a wider range of subsistence demands. This 
occurred at Nombe, where the key factor in provisioning patterns appears to have been 
logistical mobility. Flakable stone was readily available in the immediate vicinity and 
Nombe acted as a supply point for the stone necessary for procuring food.  
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Cores: the basic unit of analysis  

Cores bear witness to two important transformations: reduction from nodule to core 
(including the removal of cortex), and from core into flakes. Cores are the principal source 
of variability in a flaked assemblage (Shawcross & Winder 1997:196, 198). Several 
interrelated components of core morphology change during reduction and these changes in 
turn affect the direction of continuing reduction and the morphology of flakes produced. 
The importance of core morphology is twofold. First and foremost, core morphology must 
be such that it allows flakes to be detached when a flat surface on the core is struck. 
Second, and closely related to the first, core morphology can closely affect the nature of 
the flakes detached beyond simply the size of the core governing the maximum size of 
flake that can be removed. 

As the reduction of a core proceeds, its morphology changes, especially the exterior 
platform angle (EPA). Theoretically, at least, cores begin reduction with a lenticular cross-
section, that is, with an acute platform angle. As flakes are removed from the core, the 
platform angle becomes more obtuse and closer to 90° and the core cross-section thicker 
(Witter 1990:32). This is the result of flakes being thicker at their proximal, rather than 
distal, end because of the creation of the bulb of percussion when removed; the core 
striking platform is flaked away more rapidly than its base (Kamminga 1982:89). 

In simple terms, the core platform angle mechanically determines the amount of force 
required to be transferred to the core to successfully detach a flake: the greater the platform 
angle, the greater the force required (Hiscock 1979:30). This need for increased force, 
assuming that the core’s platform angle has not been changed by corrective measures, 
causes difficulties due to the core’s decreasing size, in particular, mass. Should a core 
become too light, it will cross an ‘inertia threshold’, meaning that the amount of force 
necessary to detach flakes becomes such that the core will move rather than absorb the 
force of the blow (Hiscock 1979:50). 

The relationship between core EPA and mass, however, is further complicated by the 
way in which the mass of the core is distributed along its striking axis. This distribution of 
mass rapidly becomes such that a point is reached where the energy required to detach a 
flake exceeds the physical capacity of the stone worker to impart force to the core, 
regardless of the core’s mass (Cundy 1990:134). Physically this means that, as a core is 
reduced, its mass becomes increasingly concentrated about several axes rather than just the 
striking axis. Core rotation, that is, attempting to use another striking axis to respond to 
this problem, results in the intersection of these axes, having the effect of further 
concentrating the core’s mass, eventually producing a stable and intractable shape (Cundy 
1990:143–144). It is this overstabilisation of core shape that leads to the discard of cores. 

A further characteristic of a worked-out core is the presence of truncated flake scars on 
the core’s flaking face resulting from unsuccessful attempts to detach flakes (Kamminga 
1982:90; Shelley 1990:188). These truncated flake scars ‘stack up’ beneath the core 
platform and can be referred to as stacked step fracturing (SSF). SSF takes time to render a 
core unusable and can thus also appear beneath the striking platforms of flakes. 

Analysis of cores best answers the question of how an assemblage of stone artefacts 
came into being and, in a technological sense, why the assemblage appears the way it does. 
Further, from the cores a decision-making process can be seen, a process not always 
governed purely by mechanical constraints. However, mechanical constraints are crucial in 
the analysis of cores in providing the baseline against which the reduction sequence can be 
examined. 
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The flaked stone assemblage at Nombe 

The Nombe flaked assemblage from the Pleistocene to the present consists of 
amorphous pieces of stone (Plates 1, 2 and 3), most of which could be classified as 
unmodified flakes and which generally do not show the identifiable or repetitive forms 
sometimes described as ‘formal tools’. A large number of pieces of debitage also occur, 
with far fewer cores appearing (Table 2). In general terms, the stone workers who created 
the Nombe assemblage were concerned with the production of usable sharp edges rather 
than the overall morphology of the artefacts. 

PPllaattee  11: Three chert cores from Stratum B, 
Nombe rockshelter (scale in cm) 

PPllaattee  22: Volcanic core from Stratum B, 
Nombe rockshelter (scale in cm) 

 

 
PPllaattee  33: Volcanic flake from Stratum B, 

Nombe rockshelter, showing stacked step 
fracturing (SSF) (scale in cm) 

 
 
In Table 2 it can be seen that Stratum B 

(early Holocene occupation) at Nombe 
rockshelter produced the highest number of 
lithic finds. This is echoed by a similarly 
high density of faunal remains, which were 
both heavily burnt and broken, suggesting 
that they were from deliberately hunted 
animals, consumed on site. Second to 
Stratum B in numbers of flaked stones and 
density of humanly hunted faunal remains is 
Stratum A, while Stratum D (Pleistocene 
occupation) provided a small number of 
artefacts. Stratum C does not feature in this 
analysis because very few pieces of flaked 
stone were recovered from that stratum. 

 
The predominant raw material in all strata is volcanic stone, with the remainder made 

up of cherts (Table 3). This makes the Nombe flaked assemblage quite different from other 
reported sites from highland New Guinea, where chert is the dominant raw material type 
(for example Batari – White 1972:24; Aibura – White 1972:70; and Kafiavana – White 
1972:101), with the exception of Manim (2), also dominated by volcanic stone (Mangi 
1984:76). The dominance of volcanic stone at Nombe is consistent for the entire period of 
human occupation of the site. 
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Table 3: The analysed assemblage divided by stratum and raw material type 
 

Stratum: A B D 
 n % n % n %

   
Chert artefacts 361 31.9 1040 30.2 11 8.4
Volcanic artefacts 770 68.1 2403 69.8 120 91.6
   
Totals 1131 100.0 3443 100.0 131 100.0

 
Overall, the initial impression given by the Nombe assemblage reinforces White’s 

conclusion of ‘sameness’ and ‘continuity’ (1972:450). This can be illustrated by examining 
the shape of the flakes at Nombe as shown by the ratio of flake length to flake width 
(Figures 1 and 2). Length refers to the measurement down the axis on which the flake was 
struck from the core, that is, perpendicular to the flake platform. Width is measured half 
way down the length and at right angles to it. A result of 1.0 in these figures indicates that 
a flake was equal in each dimension, while a result of 2.0 indicates a flake twice as wide as 
it was long. The majority of the flakes were as wide or wider than they were long, with 
some variations in flake shape apparent over time. Compared across strata, however, the 
differences in the distribution of flake length/width ratio values were not statistically 
significant. For the chert a Mann Whitney U test2 gave the result of z = -0.411, p = .681 and 
for the volcanic stone a Kruskal Wallis test3 gave the result of X2 = 0.169, p = .919, 
implying in both cases that there were no major variations in flake shape over time. 
  

 

Figure 1: A boxplot 
showing the 

length/width ratio for 
chert flakes from 

Stratum A (C-LW-A) 
and Stratum B  

(C-LW-B) 
 

The plot shows the 
median value and the 

interquartile range. The 
circles denote outliers, 
the asterisks extremes. 

  
2  The Mann Whitney U test is a nonparametric alternative to the commonly used t-test.  The Mann Whitney 

U test uses the null hypothesis that two samples were drawn at random from identical populations.  
Rejection of the null hypothesis is interpreted to mean that the two distributions have different central 
tendencies (Howell 1995:380). 

3  The nonparametric Kruskal Wallis test is similar to the Mann Whitney U test, but uses an approximately 
chi-squared distribution to test the hypothesis that the distribution is the same across three samples 
(Norušis 1993:389). 
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Figure 2: A boxplot showing the volcanic flake length/width ratio for Stratum A  

(V-LW-A), Stratum B (V-LW-B) and Stratum D (V-LW-D) 
The plot shows the median value and the interquartile range.  

The circles denote outliers, the asterisks extremes. 

Analysis: the dual structure of the early Holocene assemblage 

The primary thrust of the analysis is to examine the reduction sequences for the chert 
and volcanic stone in the early Holocene at Nombe. Limited comparisons are made with 
the Pleistocene (Stratum D) and the later Holocene (Stratum A). The results of this show 
the structure of the Stratum B assemblage and the way in which this related to the broader 
issues of subsistence and mobility. There is an interesting variation in the use of two raw 
materials, volcanic stone and chert, which provides insight to changing human behaviour 
over time. 

In Stratum B a very wide range of EPA and quite low core mass marked the final 
reduction and discard of the chert cores (Figures 3 and 4). This appears to reflect a 
reduction sequence that squeezed as many flakes as possible out of very small cores prior 
to their discard (Table 4). On the other hand, this use of small cores seems to have taken 
place in the absence of rigorous stone-working techniques. The majority of cores showed 
SSF, as did just under half the flakes (Table 5), indicating that this was a frequent problem 
encountered in the reduction of the chert cores. 
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Figure 3: The range of platform angles (in degrees) exhibited by chert cores in 

Stratum B 
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Figure 4: The weight distribution (in gm) of chert cores in Stratum B 



Pasin bilong tumbuna      375 

 
Table 4: The core to flake ratio for each stratum and raw material type 

 
Stratum: A B D 

 Core to flake ratio Core to flake ratio Core to flake ratio 
 
Chert stone 1:21.9 1:15 1:3
Volcanic stone 1:25.2 1:45 1:84

 
 
 
 

Table 5: Chert and volcanic artefacts showing SSF by stratum 
 

Stratum: A B D 
 n % n % n %

  
Chert cores with SSF 7 70.0 36 85.7 1 50.0
Chert flakes with SSF 87 39.7 290 45.5 4 66.7
  
Volc cores with SSF 14 82.4 27 79.4 0 0.0
Volc flakes with SSF 151 35.2 548 35.2 32 91.4

 
Analysis of the volcanic cores from Stratum B gave a different picture. Although very 

similar to their chert counterparts in spread of EPA (Figure 5), the distribution of mass in 
the volcanic cores was looser (Figure 6). They showed a tendency to be larger than their 
chert counterparts, allowing the volcanic cores to produce a larger number of flakes per 
core (Table 4). This was achieved with fewer problems with SSF (Table 5). It was a 
different reduction sequence from that observed for the chert cores. The key to these 
differences lay in the physical evidence for the entire reduction sequences in the cores of 
the two raw materials. The complete reduction sequence of the volcanic stone was 
undertaken at the site, while only the final stages of the chert sequence occurred at Nombe. 

A large amount of flaked volcanic stone was discarded at Nombe. The volcanic flakes 
were produced from cores weighing from just under a kilogram down to about 20 grams. 
The mean mass of volcanic cores at discard was 290 grams, indicating that many were 
discarded well before their full potential was reached. This is reflected in the 
comparatively higher retention of cortex on the volcanic cores (Table 6). Volcanic cores 
were discarded at all stages of the reduction sequence, not just at its termination. The 
volcanic stone was readily available in the Nombe area. Overall, this strongly suggests that 
the volcanic stone was flaked in large amounts to meet the day-to-day needs of the 
inhabitants of Nombe. 
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Figure 5: The range of platform angles (in degrees) exhibited by volcanic cores in  

Stratum B 
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Figure 6: The weight distribution (in gm) of volcanic cores in Stratum B 
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Table 6: Chert and volcanic cores showing pebble cortex by stratum 
 

Stratum: A B D 
 n % n % n %

   
Chert cores with pebble cortex 3 30.0 15 35.7 1 50.0
Volc cores with pebble cortex 9 52.9 27 79.4 1 100.0

 
The chert assemblage was quite different. It appears that only the final stages of the core 

reduction sequence are represented. Smaller chert cores were not simply a product of 
smaller primary nodule size, as one chert core weighed almost 300 grams, within the 
middle-size range for volcanic cores. Rather, the smaller chert cores, averaging 55 grams at 
discard and showing a higher frequency of SSF and a lower frequency of pebble cortex 
(Table 6), reflected the tail end of a reduction sequence, the earlier stages of which took 
place offsite. This appears to be the fundamental difference between the chert and the 
volcanic reduction sequences and marks a functional dichotomy: the volcanic stone was to 
provision a place, Nombe, while the smaller chert assemblage allowed the pursuit of 
subsistence activities away from the site by provisioning the person.  

This organisational separation of the volcanic and chert flaked assemblages at Nombe 
was confined largely to the early Holocene. 

During the Pleistocene (Stratum D), there was no such dichotomy. The earliest stone-
working visitors to Nombe used it as a location to occasionally flake, but mostly discard, 
small amounts of stone (Table 2). Although the sample of stone is very small, some 
general statements can be made. The number of cores discarded at the site, despite being 
small, is proportionally consistent with the quantity of flakes by comparison with the other 
strata (Table 2). While very few chert flakes were produced per core, many flakes were 
seemingly created from the volcanic cores, though this is probably an anomalous figure 
resulting from a small sample (Table 3). Volcanic stone appears more important during this 
period than in any other, but there is little evidence for its reduction at the site. This pattern 
of stone usage at Nombe during the Pleistocene indicates the provisioning of individuals, 
rather than place, with flakable stone, reflecting the infrequent occupation of the site and 
its likely role as only one of several locations used by its early occupants.  

The late Holocene occupation of Nombe (Stratum A) witnessed the blurring of the 
bipartite division of the flaked stone assemblage. The Nombe stone workers for roughly 
the last 5ky treated the two components of the assemblage, volcanic stone and chert, 
similarly. The key feature, however, of the final period of stone reduction at Nombe is the 
transposition of the reductive characteristics of the chert and volcanic artefacts: the 
intensity of the chert reduction decreases and appears to be replaced by more intense 
flaking of the volcanic stone. The most evident indicators of this change are significantly 
lower platform angles than previously on chert cores at discard (t-test comparing chert core 
EPA between Strata A and B: t = -6.277, p = .000) and the indistinguishable difference in 
size of chert and volcanic cores in the later period. 

The inhabitants of Nombe during the early Holocene (represented by Stratum B) used 
two separate flaked-stone assemblages. One, of volcanic stone, was used to provide for 
daily needs and its full reduction sequence is represented at the site. The chert assemblage, 
on the other hand, appears to have undergone most of its reduction away from Nombe and 
was brought to the site as small cores with lower flaking potential. Each assemblage 
appears to have served a different purpose: the volcanic stone was the provision retained at 
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Nombe, while the chert assemblage, with its small portable cores, provided mobility. This 
dual structuring of the flaked stone assemblage provided the means to successfully utilise 
Nombe as a semi-permanent base for widespread hunting in the first half of the Holocene, 
while also reflecting changes in hunting practices that are indicated by the faunal 
assemblage. 

Discussion: stones, bones and logistical mobility at Nombe 

The distinctive structuring of the flaked stone assemblage at Nombe during the early 
Holocene was driven by changing subsistence patterns, marking a broadening resource 
base and the move to reduce the risks associated with procuring meat. This is illustrated by 
the long-term use of Nombe as a hunting site.  

The first human occupation of Nombe at around 30,000 years occurred at a time when 
the site was relatively close to the treeline (Hope & Golson 1995:820) and before the 
treeline reached its lowest altitude of 2200 metres asl at the glacial maximum around 
20,000 years ago.  

The short-term occupants of the site would have had access to the forest margins and 
nearby subalpine grasslands (Mountain 1991a:515; 1991b:10.3; 1991c:63). The faunal 
remains at Nombe from this period suggest that these resource zones were important to the 
site’s earliest visitors. There were large prey animals accessible from Nombe, such as 
diprotodontids, Protemnodon tumbuna, Protemnodon nombe and a tree kangaroo much 
larger than extant species, Dendrolagus noibano, the remains of all of which have been 
recovered from Stratum D, the lowest stratum at the site (Flannery et al. 1983), and which 
might have been extremely important in providing fat in the diet (Mountain 1991b:9.16–
17; 1991c:63).  

Two key factors emerge from the Pleistocene evidence. First, Nombe was occupied as 
part of the exploitation of higher resource zones found both locally and a few hours walk 
away from the site. Second, and closely related to the first factor, it was not permanently 
occupied. In other words, the visitors to Nombe utilised other sites as well. These two 
factors set the pattern for the organisation of stone as a resource at the site. 

Despite its paucity relative to the later periods, stone was flaked at Nombe during the 
Pleistocene and locally obtained volcanic pebbles made up an important component of the 
assemblage from Stratum D. Crucially, however, there is evidence that flaked stone was 
not all discarded at this site but was being used and flaked elsewhere as well. The demands 
placed on the assemblage were those related to the exploitation of the areas higher in 
altitude than Nombe, above the tree line, and thus further from the major creek lines that 
provided most of the flakable stone. In other words, the forest margins and subalpine 
grasslands were areas in which flakable stone was most likely more difficult to obtain and 
thus this resource had to be provided as part of their exploitation. Individuals had to carry 
sufficient flaked stone with them to facilitate utilisation of their preferred predation zone. 
In the absence of dogs (Mountain 1991a:512), hunting in the montane forest may have 
been a challenging and time-consuming business offering minimal returns for effort 
expended (Mountain 1991c:60), perhaps requiring the use of traps for the larger terrestrial 
species (Mountain 1991b:9.16). The stone assemblage therefore had to be able to sustain 
hunting activities requiring lengthy absences from a source of stone. Individuals probably 
carried cores and flakes with them as part of an expedient toolkit, which allowed the 
manufacture of sharp edges as required. Nombe provided a point at which stone could be 
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initially flaked, perhaps having been obtained in the creek lines below the site. It might 
have been the last stop before hunting commenced and the first stop, to butcher and 
consume the prey, on the descent. Subsequent stone working at the site built upon this 
basic assemblage structure. 

Human movement during this period was probably regularly cross-altitudinal, with sites 
at different altitudes providing the means by which a series of different resource zones 
could be exploited. At the close of the Pleistocene, Nombe was established as an important 
transit location between altitudinally based resource zones. 

Hunting remained an important subsistence activity at Nombe into the first half of the 
Holocene with the peak occurring in Stratum B (Mountain 1991a:516; 1993:128). Nombe 
probably became a base camp for relatively continuous hunting (Mountain 1991a:518). 
This change to more intensive occupation of the site probably can be attributed, at least in 
part, to a change in hunting patterns at Nombe in the late Pleistocene (during the 
accumulation of Stratum C), which was related to post-glacial warming and the decline of 
the alpine grasslands as a resource zone. In the immediate vicinity of Nombe, as the 
climate warmed, there would no longer have been open areas above the tree line and such 
environments must have reduced to small, isolated areas a considerable distance from the 
site.  The remains of four large species, now extinct, no longer occurred at the site: the 
diprotodontid, the big macropodids, Protemnodon tumbuna and P. nombe, and the tree 
kangaroo, Dendrolagus noibano, far larger than any tree kangaroo alive today.  

This transitional period was marked by an increase in the amount of fruit bat bone in the 
site, sufficient to suggest that by the early Holocene these had become an important prey, 
possibly marking a distinct prey-switching strategy brought about by the disappearance 
through extinction of the larger marsupials (Mountain 1991c:64; 1993:128) (Table 7). A 
technique used to hunt fruit bats within recent times in the Nombe area involves their 
capture in numbers in one operation by trapping them in their roosting sites in caves and 
sinkholes (Mountain 1991a:512; 1991b:9.18). If a similar strategy was used in the early 
Holocene, this would suggest an important change in hunting strategy from pursuing 
species that may occur at any point in their preferred habitat to trapping animals that occur 
at a known fixed point in the landscape. This would have reduced the risk involved in 
hunting (cf. Mountain 1991c) and may have been a contributing factor to the change in the 
structure of the flaked stone assemblage at Nombe. Trapping fruit bats and other small and 
medium animals would have decreased the residential mobility required of the occupants 
of Nombe, allowing the provisioning of the site with the volcanic stone component rather 
than relying on the provisioning of the individual hunter. With volcanic stone readily 
available locally, this enabled the longer duration of occupational events at the site, even if 
trapping meat at fixed locations, perhaps some distance from it, effectively increased 
logistical mobility (cf. Kuhn 1995:28–29). 

The gradual demise of the large prey animals would have reduced the immediate 
availability of large packages of meat, protein and fat necessary to sustain more permanent 
occupation of Nombe. Other strategies may have increasingly been employed, such as 
greater use of oils available in plant foods like pandanus nuts (Latinis 2000; Mountain 
1991c). Other prey-switching strategies were probably also introduced, some of which 
undoubtedly required greater mobility, thus the duality in the early Holocene flaked stone 
assemblage. 
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Table 7: The increasing importance of fruit bats in the Nombe faunal assemblage during 
the terminal Pleistocene and early Holocene 

 
Stratum A Stratum B Stratum C Stratum D1/5 
MNI % MNI % MNI % MNI %

46 33.0 379 71.0 5 38.0 7 15.0
        

NISP % NISP % NISP % NISP %
445 62.0 3751 84.0 148 85.0 79 26.0

 
The results are expressed as a percentage of the ‘small’ component of the faunal assemblage, that is 
animals between 300 grams and 1 kilogram adult body weight (after Mountain 1991b:7.21). 

MNI  Minimum number of individual animals  
NISP Number of identified specimens of bone 

 
One such strategy appears to have been an increased emphasis on hunting cassowary, 

the largest animal in the New Guinea highlands following the extinction of the larger prey 
species, until the arrival of the pig (W. Evans 2000:17). A detailed analysis of the 
cassowary bone at Nombe not only points to a peak in procuring this bird during the early 
Holocene, but also suggests, on the basis of long bone breakage patterns, that the 
cassowary was an important source of fat in the form of marrow (W. Evans 2000:61). 
Because of their ferocity, trapping rather than pursuit was probably the preferred method of 
securing cassowary in the Holocene (W. Evans 2000:75), which implies that cassowary 
hunting changed logistical mobility in a manner similar to trapping fruit bats in large 
numbers. However, in the case of the cassowary, it was the traps, not the prey, that were at 
a fixed location in the landscape. This increased the logistical mobility to allow resetting 
and moving traps as they became less successful. 

Hunting by the early Holocene inhabitants of Nombe placed two requirements on the 
stone assemblage. The first was a reliable source of stone at a fixed location in the 
landscape, to provide for the times when resources that occurred at similarly fixed 
locations, such as fruit bat breeding locations, were exploited. The volcanic stone provided 
this. The second was a portable toolkit that could be taken from the site at times when 
more mobility was necessary, such as when setting traps. Furthermore, a wider range of 
medium and smaller mammals was taken during the early Holocene at Nombe (Mountain 
1991c:64) and this too would have required a mobile flaked assemblage, best provided by 
the chert, which could sustain reduction of much smaller and thus more portable cores. 
Although each was simply meeting a demand for a supply of cutting edges, that is flakes, 
the two requirements split the assemblage. It is difficult to determine the relative 
importance of the two facets of the assemblage. While the volcanic assemblage dominates 
proportionally, this may well be a result of its nature as the provisioning of place: it was 
almost all discarded at one location. The chert, on the other hand, was probably discarded 
at many different use locations, effectively minimising its impact in the Nombe 
assemblage. The important feature of the early Holocene assemblage is that it is 
organisationally split, marking a transition between the Pleistocene (solely provisioning 
individuals) and the late Holocene (only provisioning place). This split also marks a 
transition in hunting and settlement behaviour. The inhabitants of Nombe appear to have 
been looking to surer resources, either leading to, or as a result of, more sedentary living 
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patterns. The obvious explanation for this change lies in a broader change in subsistence 
patterns in highland New Guinea. 

The period from around 15,000 to 10,000 years ago is marked by the most dramatic 
environmental changes and these must have precipitated change in human subsistence 
patterns (Hope & Golson 1995:827). The end of the Pleistocene brought conditions 
favouring increased human settlement in the highlands, as reflected in the utilisation of 
new sites, like Kiowa (Bulmer 1975:35–36) and Kafiavana (White 1972:108), as well as 
greatly increased human activity at sites of previous use, like Nombe (Mountain 
1991a:516) and Yuku (Bulmer 1975:30–31). Nombe, now within the mid-montane forest  
and no longer with ready access to alpine grasslands, not only shows its highest density of 
burnt and broken bone at this time (Stratum B) but also a greater number of individual 
species present than at any other period of its human use. 

Hunting was of supreme importance as a subsistence strategy (Mountain 1991b:10.9; 
1991c, 1993) and included not only large numbers of medium and small forest animals but 
also considerable numbers of animals that are found today in disturbed landscapes, such as 
bandicoots (Majnep & Bulmer 1990b) and Thyogale brunii (J. Hope 1977:25; Majnep & 
Bulmer 1990a). The presence of these may suggest that small areas of forest accessible 
from Nombe were being cleared for gardening. This would fit with the evidence for 
sustained forest clearance for cultivation in the highlands during the period of Stratum B at 
Nombe (Table 1) (Denham 2003:174; Haberle 2003:156; Hope & Golson 1995:827–828; 
see also Denham this volume, and Golson this volume). The relatively permanent 
occupation of Nombe during the early Holocene was certainly dependent on continued 
substantial hunting, but the inhabitants might have been amongst those within the 
highlands whose activities were beginning to impact on the landscape through the use of 
fire and vegetation clearance.  

The environmental changes brought about by the agricultural clearance would have led 
to change, including loss, of some forest faunal resources (cf. J. Hope 1977:25). Faunal 
loss at Nombe is evident with a strong diminution of both the range of faunal species and 
quantity of bone about 5000 years ago with the change from Stratum B to Stratum A 
(Golson & Gardner 1990:402). The need for fodder when pigs became available, whether 
this was middle or, as is now more widely accepted, later Holocene (Hedges et al. 1995), 
would also have added to the demands on agricultural production (Hope & Golson 
1995:828). 

Conclusion 

The Pleistocene–Holocene transition at Nombe was marked by a change in the structure 
of the stone assemblage driven by subsistence changes at the site, although this change is 
not present in obvious alteration in the form of the artefacts. The pattern of hunting and the 
organisation of flake manufacture at this time point to the regular and relatively permanent 
occupation of Nombe by humans. In response to subsistence demands, the Nombe 
assemblage was structured to support relatively intensive activity at and around the site as 
opposed to supplying stone to hunting parties moving well out into the surrounding region. 

For the most part, studies of Pleistocene and early Holocene human activity in New 
Guinea have emphasised the importance of the adaptation by humans in the exploitation 
and manipulation of the flora rather than the fauna (Golson 1991a and b; Golson & 
Gardner 1990; Groube 1989; Haberle 1993; White 1996). Over the longer term, this use of 
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plants was undoubtedly highly significant. However, the evidence from Nombe is a 
reminder of the importance of hunting, an activity without which there would not have 
been as strong a subsistence base to support long-term human manipulation of the 
vegetation. Changes in the hunting regime are reflected in the structure of the flaked stone 
assemblage at Nombe, and these in turn point to differences in the intensity and duration of 
occupation events at the site. The role that the development of small-scale shifting 
horticulture and local forest clearance played in these changes can only be inferred. 
However, as Gosden (1995:816) points out, a complex combination of various ways of 
providing food and other resources, such as hunting, fishing and arboriculture as well as 
casual root-cropping, are likely to have been utilised by many late Pleistocene and early 
Holocene communities in coastal Melanesia. Contemporary highland communities were 
also likely to have used a similarly wide range of procurement strategies.  Hunting of forest 
mammals remains to the present a most important contribution to dietary protein in inland 
New Guinea, where among some groups hunting is more important than pig production, 
despite such groups being largely sedentary and agricultural (Dwyer 1990:71). Assessment 
of the Nombe stone assemblage in light of other activities evidenced at the site suggests 
that hunting was an important component of overall subsistence there, around which, at 
least in part, the organisation of the stone assemblage was arranged. 

The key to writing prehistory from amorphous flaked stone artefacts lies not in looking 
at the form of the artefacts themselves, but rather the way in which their manufacture was 
structured. In the early Holocene, the organisation of the flaked stone assemblage at 
Nombe was sufficiently flexible to cope with changing subsistence needs and increasing 
population density. Had the Nombe assemblage been analysed using a more traditional 
methodology that examined artefact form or looked only at those reduction sequences 
thought to be leading to a particular artefact type, the temporal changes in the assemblage 
would not have been seen, nor their relevance to broader subsistence issues. The 
methodology adopted here is a functional analysis writ large: the question is not how was 
each artefact used, but rather what could be achieved by the assemblage as an organised 
whole. The results provide a key to the recognition of subtle changes in the behaviour of 
the highland human communities in association with changes in environmental climate and 
resource distribution.  
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13 Reflections in stone: axes and the 
beginnings of agriculture in the 
Central Highlands of New Guinea 

  

 SUSAN BULMER 

 
 
Introduction  
Axes are one of the oldest and most important of the 
stone tools of New Guinea (Golson 2001) (Figure 1). 
This is the first of two papers about the history of 
stone axes and axe-like artefacts in the Central 
Highlands and looks particularly at the relationship 
between axes and agriculture.1 It begins with the 
earliest human habitation in the Highlands about 
30,000 years ago and identifies three types of axes and 
stemmed artefacts that were in use prior to and during 
the first phase of agriculture, dating back to about 
10,000 years ago at the Kuk site in the upper Wahgi 
Valley (Denham this volume; Denham et al. 2003; cf. 
Golson 1997). The development of the earliest three 
types is followed into the Holocene, including, in the 
mid-Holocene, an ornamental artefact and two 
stemmed agricultural tools. The second paper will take 
up the later history of axes in the Central Highlands, 
especially the planilateral axe and its role in 
ceremonial trade to recent times when stone is 
eventually replaced by steel. 

Figure 1: A Central Highlands 
man chopping a tree with a stone 

axe (Steensberg 1973:Fig. 19) 

 
 
  
1  For the purposes of this paper, ‘agriculture’ includes all kinds of cultivation and tending of plants and 

trees for the intention of obtaining their edible or otherwise usable products. 
  
Andrew Pawley, Robert Attenborough, Jack Golson and Robin Hide, eds, 2005, Papuan pasts: cultural, linguistic and 
biological histories of Papuan-speaking peoples, 387–450. 
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These papers are part of a larger regional study of the archaeological evidence of the 
stone artefacts in the Central Highlands and their association, directly and indirectly, with 
agricultural developments. This is a kind of study that has not been carried out before in 
the Highlands, that is, an analysis of stone tools based first and foremost on archaeological 
evidence. The aim of the larger study is to establish a regional inventory of stone artefact 
types based on the evidence from a group of dated regional sites that were occupied at the 
same or overlapping periods of time. Therefore five stratified and dated Central Highlands 
sites, the Kuk site and four rockshelters in the general Wahgi Valley region—Yuku, 
Manim 2, Kiowa and Nombe—were chosen because they were occupied during the 
beginnings of agriculture at Kuk, as well as for a substantial period before and/or after that 
time. As well, the sites were chosen for their deep habitation deposits and numerous stone 
artefacts that have already been analysed in some detail.2  

Reference will also be made to artefacts from other Highlands sites that provide 
additional information about axe types defined at the sample of five sites, particularly three 
additional sites where axes were manufactured, Kafiavana, Pumakos B and Wañelek, as 
well as two sites in other regions with large early stone assemblages, Bobongara and 
Kosipe.   

Highlands axes have, of course, already been the subject of considerable research (for 
example Vial 1940; Nilles 1942–45; Blackwood 1950; Strathern 1965, 1966, 1969; 
Chappell 1966; Godelier & Garanger 1973; Hughes 1977; Burton 1985; Pétrequin & 
Pétrequin 1993; Hampton 1999). An important part of my study is a review of the 
available ethnographic, anthropological and historical literature of Highlands axes.    

Dating 

In this paper ‘bp’ refers to radiocarbon dates and ‘BP’ to calendar dates derived from 
them, the code meaning ‘before present/Before Present’, by convention AD 1950. 
Radiocarbon dates are used in the following four ways:  

(a) The actual dates as reported by the dating laboratory are given, e.g. 4866 ± 125 bp, 
where the statistical error, ± 125, is usually only cited the first time that a date is 
mentioned. This is to simplify the discussion.   

(b)  Calendar dates derived from the radiocarbon dates are given in brackets after them, 
e.g. 4866 bp (ca 5574 BP) and known as calibrated dates. For the present paper the 
calibrations are done using, with acknowledgements and thanks, a table drawn up by 
Simon Haberle, which Jack Golson explains in his note on dates at the end of Chapter 
8. The resulting calendar dates are rounded off to the nearest 100 years, that is, 5600 
BP in the example, with ‘ca’ in front of the rounded-off value.  

I have dealt with other people’s radiocarbon dates as I have with my own, except that 
where they have provided their own calibrations, these have been used. 

(c)  Generalised dates are sometimes used rather than precise dates, for example where the 
date given is based on a number of radiocarbon dates for the same layer or event. This 

  
2  The five sites from the Central Highlands selected for the stone artefact sample, i.e. Yuku, Kuk, Manim 

2, Kiowa and Nombe, are sometimes referred to collectively, as, for example, ‘the five sample sites’ and 
‘the Central Highlands sample sites’. 
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can be the case both for uncalibrated (bp) and calibrated (BP) dates and is indicated by 
the use of terms like ‘ca’, ‘about’ and ‘around’ and, in the case of BP dates only, 
‘years ago’. The use of generalised dates is usually the case when I am referring to 
other people’s work.  

(d) Estimated dates are given for undated layers at two rockshelters that I excavated, 
Yuku and Kiowa, as in Tables 4a and 4b, indicated by ‘est’ before the date.  They are 
estimated by dividing the number of years between the radiocarbon dates by the 
number of layers separating them and rounding off to the nearest 500 years. These 
estimates are for the purpose of facilitating discussion, not to imply any precision for 
the resulting dates.  

Materials 

The stone assemblages from the five sample sites include a total of 3886 artefacts and 
29,288 non-artefacts (flakes, rocks and pebbles without evidence of use or modification) 
(Table 1). The latter were not included in my study, although they are able to provide other 
evidence of the human use of rock resources. The artefacts were divided into a total of 28 
types, defined by ethnographic and archaeological analysis (Bulmer n.d.a), and these were 
grouped into six functional classes (Table 2). This does not provide an exhaustive list of 
artefacts that were or may have been used by the inhabitants of the sites, but contributes 
evidence of changing functions of the sites over time. Such variation is ethnographically 
well-established for New Guinea and has to do with changing environments of sites and 
the changing landuse of their human occupants. Far from being peripheral to agriculture, 
rockshelters that were initially camps of hunters and foragers became closer to agricultural 
developments and sometimes provided day-time shelter for gardeners to rest in, or sites for 
ritual cooking or burial. 

As well as providing a larger sample of the artefacts for study, such a regional approach 
may make it possible to identify patterns of significant changes in typology and technology 
(Holdaway 1995). It can also relate variability in artefact distribution to differences in 
sampling size (Hiscock 2001), while models of resource use can assist in the identification 
of patterns of assemblage variation (Hiscock & Allen 2000).  

This first paper thus is able to address a total of 76 axes and axe-like artefacts 
associated with Types 1–3 (Table 3) and seven of the 27 preforms (which are not 
subdivided according to type in the table). The type names, waisted, oval/lenticular and 
stemmed, are labels used widely by archaeologists in New Guinea, although they do not 
always agree on their usage. The proof of their validity will be evident in their ability (or 
not) to show variation and change in the historical analysis that results. No archaeological 
analysis is absolute, however, and hopefully this study will lead to new interest and efforts 
in stone tool analysis in the Central Highlands and elsewhere in New Guinea. 

Methods of analysis 

The analysis is based on the widespread concept of a transcultural tool, the axe. Axes 
are hafted stone tools that are oval or rectangular in plan, have an end-edge at one end and 
are used percussively, that is, for chopping, cutting and splitting wood, grass and other 
plant materials. The discussion in the present paper is of only the first three of five types of 
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axes and axe-like artefacts, i.e. waisted, oval/lenticular and stemmed (Table 3), each of 
which will be subdivided into three or more subtypes, distinguished by unique attributes. 

Table 1:  Number (and percentage) of artefacts and non-artefacts at five  
New Guinea Central Highlands sites 

 Yuku Kuk Manim Kiowa Nombe Total 
Artefacts    265 (25)    680 (44)   1,351 (8)    530 (30)   1,060 (11)   3,886 (12) 
Non-artefacts*    796 (75)    864 (56) 16,417 (92) 1,211 (70) 10,000 (89) 29,288 (88) 
Total 1,061 1,544 17,768 1,741 11,060 33,174 (100) 

Source: Bulmer n.d.a 
* Flakes, rocks and pebbles without evidence of use or modification 
 

Table 2: Number (and percentage) of major artefact classes at five Central Highlands sites 

 Yuku Kuk Manim Kiowa Nombe Total 
Axes, axe-like 
 artefacts 

  31 (12) 434 (64)      36 (3)   24 (4)      94 (11)    619 (16) 

Large hand 
 tools 

  48 (18)   24 (3)      12 (1)   72 (14)      33 (3)    189 (5) 

Cores   60 (22)   25 (4)    628 (47)   91 (17)    166 (15)    970 (25) 
Flake tools 124 (46) 128 (19)    639 (47) 329 (62)    741 (69) 1,961 (50) 
Hammers, 
 grinders 

    2 (1)   65 (9)      36 (2)   14 (3)      25 (2)    142 (4) 

Stones of 
 power* 

    –     4 (1)        –     –        1 (0.1)        5 (<1) 

Total artefacts 265 680 1,351 530 1,060 3,886 (100) 
Source: Bulmer n.d.a 
* Prehistoric carved stones, used in recent times as ritual objects (S. & R. Bulmer 1962) 
 

Table 3:  Frequency of types of axes and axe-like artefacts at five Central Highlands sites 

 Yuku Kuk Manim Kiowa Nombe Total (%) 
Axes, axe-like 
 artefacts 

1280 m 1550 m 1770 m 1530 m 1660 m  

1. Waisted      21 –            1           1            1   24 (4%) 
2. Oval/ 
 lenticular 

       1       17            8           5          13   44 (7%) 

3. Stemmed        1         4 – –            3     8 (1%) 
4. Planilateral        2     182            1           3            7 195 (32%) 
5. Adze        2       10 –           5 –   17 (3%) 
6. Preform        2       20            3           1            1   27 (4%) 
7. Other *        2     201          23           9          69 304 (49%) 
Total      31     434          36         24          94 619 (100%) 
Source: Bulmer n.d.a. 
* Flakes and fragments not able to be classified typologically 
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The paper develops a classification of these tools based on empirical attributes of 
hafting, usewear and other indications of functions, technology, style and form. All 
available published and unpublished literature on Highlands excavations and the study of 
their collections has been consulted. Being the products of more than a dozen different 
archaeologists, these reports vary in content and detail provided about stone tools 
according to the authors’ background and personal interests. I have endeavoured to include 
as much detail as possible, although I have not been able to personally study most of the 
material from other people’s investigations. However, I have contributed new analysis of 
material from my own excavations at Yuku, Kiowa and Wañelek. And I have tried to be 
explicit when describing and comparing material from other people’s excavations and/or 
studies, and would welcome debate about the merits of my decisions and learning about 
new relevant data.    

The intention is to identify macroscopic empirical attributes that can be recognised and 
tested archaeologically (Andrefsky 1998), such as: 

• evidence of hafting, like butt modification, shine/smoothing from wear of the haft, 
special features and finish;  

• function, including size and shape, nature of cutting edge (curvature, methods of 
sharpening, angle of flaking), nature and position of usewear;  

• style, such as character and degree of finishing, colour of rock selected, special non-
functional features; and  

• technology, including kinds of rock used, shape and form of preform, methods of 
manufacture, such as flaking, grinding, hammering and sawing. 

The Central Highlands 

The New Guinea Highlands is a unique environment in the mountain ranges that run 
nearly the full ca 2000 km length of the island (Figure 2). Within the mountains are 
intermontane valleys between 1200 m and 1800 m, and these valleys and their surrounding 
mountains, up to 2800 m, support dense human populations. The intermontane valleys 
have fertile tephra and sedimentary soils and a warm but much milder climate than the 
surrounding tropical Lowlands, and were centres of early agricultural development.  

The Wahgi Valley and the neighbouring valleys are the location of the five sample 
archaeological sites of this study. This area will be the main focus of this paper and will be 
referred to as the ‘Central Highlands region’. Its residents are speakers of some of the 
dozen or so languages of the Chimbu-Wahgi group, a major branch of the Trans New 
Guinea family of languages which dominates the central mountain ranges of New Guinea 
(Pawley 1998, this volume; Ross this volume). For recent reviews of the Highlands 
environment, the following are recommended: Hope et al. 1983; Golson 1991; Mountain 
1991b; Swadling and Hope 1992; Hope and Golson 1995; and Haberle 1993, 2003. 

The human occupation of the Highlands will be discussed in terms of four broad 
climate periods (Hope & Haberle this volume), with generalised radiocarbon dates which I 
have calibrated to the nearest 500 years: 

1. 25,000 bp (ca 29,500 BP) to 14,500 bp (17,500 BP), the period of the Last Glacial 
Maximum; 
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2. 14,500 bp (ca 17,500 BP) to 8500 bp (ca 9500 BP), the period of climate amelioration 
at the end of the Pleistocene; 

3. 8500 bp (ca 9500 BP) to 5000 bp (ca 5500 BP), the early Holocene, warmer and 
perhaps wetter than at present; and   

4. 5000 bp (ca 5500 BP) to recent, the late Holocene, with the onset of cooler and less 
stable conditions. 

 

 
 

Figure 2: A map of the Central Highlands and vicinity showing the location of sites 
mentioned (adapted from Mountain 1983:Fig. 1) 

Five Central Highlands sites 

Yuku (MAH)3 (Bulmer 1964, 1966, 1975, 1977a, 1979, 1982, n.d.a) 

Yuku is a small rockshelter at 1280 m altitude in the deep valley of the Yuem River, 40 
km northwest of Kuk. It was excavated by the author in 1959, having 360 cm of stratified 
occupation deposits containing a wide variety of stone artefacts, with animal bones and 
plant remains from hunting and foraging, ash and charcoal from fireplaces, oven pits and 
postholes in the surface layers and three burials. Yuku was first occupied in the late 
Pleistocene, at an estimated 15,000 bp (ca 17,900 BP) and continued to be used until recent 
times. The occupation of Yuku was of repeated short-term visits, probably to obtain 
  
3  The three-letter site code is the unique identification assigned to a particular site by the Papua New 

Guinea Site Record Files, kept by the National Museum and Art Gallery. This is given here, where 
known, after the site’s local placename on first mention. 
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seasonal resources such as red pandanus fruits, marita (Pandanus conoideus) (Stone 
1982), the seeds of which, identified by local informants, were present in all layers from 
5B, dated to 12,100 ± 350 bp (ca 14,200 BP) to the top, Layer 1 (undated but recent). See 
Table 4a for details of radiocarbon dating, estimated and calibrated dates. 

Kuk (MAB) (Golson 1977a, 1977b, 1990, 1997, n.d.a, n.d.b; Allen 1970, 1972; Gorecki 
1982; Denham et al. 2003; Denham & Ballard 2003) 

Some 14 km northeast of Mt Hagen township, Kuk is an open site of prehistoric 
gardens at 1580 m altitude in the upper Wahgi Valley, part of an area of natural swamp 
covering about 18 sq km. The deposits consist of stratified sediments, volcanic ashes and 
soils up to 150 cm deep and contain features of a series of six systems of garden ditches 
dating from about 9000 bp (ca 10,000 BP) to 100 BP (Golson 1990:139; 1997:40). A small 
amount of archaeological material (charcoal, stone fragments and a piece of a stemmed 
tool) was found in earlier sediments dated to about 20,000 bp (ca 23,700 BP) (Golson 
2001:192). The stone artefacts include stratified stone material from investigations by Jack 
Golson in the 1970s and 1980s, as well as unstratified artefacts of a variety of sources in 
the Kuk area (Golson n.d.a, n.d.b). There are other unstratified artefacts collected by Jim 
Allen (1970:179–180) and Pawel Gorecki (1982:43–62). Further investigations have been 
carried out at Kuk in recent times (Denham et al. 2003; Denham & Ballard 2003). 

Manim 2 (MKC) (Christensen 1975a; Mangi 1984; Hughes 1985; Burton 1985) 

Manim is a rockshelter at 1770 m off the Wurup Valley, 15 km south of Kuk. This site 
was excavated in 1973 by Ole Christensen and, following Christensen’s untimely death, an 
excavation report was compiled by Alison Garnett. On this basis and other field records, Jo 
Mangi (1984) produced an analysis of the Manim excavation, including the stone artefacts. 
The earliest human occupation deposits were 350 cm deep, dated to 9670 ± 220 bp (ca 
10,900 BP) (Christensen 1975a:Table 1). From that date until 5860 ± 130 bp (ca 6700 BP) 
the presence of nuts of one of the species of mountain nut pandanus (P. antaresensis) 
suggests the site was a base camp for nut processing. The nuts only occur sporadically 
thereafter. From 5860 (ca 6700 BP) until 3580 ± 80 bp (ca 3900 BP) the site contains 
oval/lenticular axes made from pebbles from the nearby stream. 

Kiowa (NAW) (Bulmer 1964, 1966, 1975:35–36, 1982, n.d.a) 

Kiowa is a rockshelter at 1530 m altitude next to an entrance to a large series of caves 
near Chuave, about 100 km east of Kuk. The site was excavated by the author in 1960. It 
contains 430 cm of finely stratified ash deposits including the remains of hunting and 
foraging from before Layer 12, dated to 10,350 ± 140 bp (ca 12,100 BP) until Layer 2, 
undated but est 3000 bp (ca 3200 BP). The hunting was particularly focussed on flying 
foxes that lived in the caves, first the now locally extinct Aproteles bulmerae, which was 
replaced by the modern Dobsonia species, D. moluccensis, between Layer 12, 10,350 bp 
(ca 12,100 BP), and Layer 10, with two radiocarbon dates of 9300 ± 200 bp (ca 10,500 
BP) and 9920 ± 200 bp (ca 11,300 BP) (Bulmer 1979:17, 1982:187–188). Occupation of 
the rockshelter ceased when cooking and fireplace ash and other habitation deposits had 
nearly filled it to the overhang, after which a deep topsoil formed on the surface of the 
ground. Details about the radiocarbon dating of the deposits and estimated ages for layers 
in between are given in Table 4b.  
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Table 4a:  Stratigraphic distribution of waisted axes at Yuku (NS*) and dates of layers 
(Bulmer 1975:30)**  

Layer Axes Preforms C14 and est** dates (bp) (calibrated dates BP) (laboratory no.) 
1 – – (recent) 
2 – – est 3,000 bp (ca 3,200 BP) 
3A – – 4,570 ± 220 bp (ca 5,200 BP)  (GX-3111B) 
3A-B 1 – est 5,000 bp (ca 5,700 BP) 
3B – – est 6,000 bp (ca 6,800 BP) 
3C 1 1 est 7,500 bp (ca 8,300 BP) 
4A 2 – est 8,500 bp (ca 9,500 BP) 
4B 3 – 9,700 bp ± 300 bp (ca 11,000 BP); (GX-3113B)   

9,740 ± 150 bp (ca 11,000 BP) (ANU-358) 
4C 7 1 est 10,500 bp (ca 12,400 BP) 
5A 3 – est 11,500 bp (ca 13,500 BP) 
5B – – 12,100 ± 350 bp (ca 14,200 BP)  (GX-3112B) 
5C – – est 13,000 bp (ca 15,600 BP) 
6 1 – est 14,000 bp (ca 16,800 BP) 
7 1 – est 15,000 bp (ca 17,900 BP) 
Crevice 2 – (undated) 
T= 21 2  

* NS = New Series of layer reconciliation. The layer letters and numbers have been standardised between the 
different excavation units.  
** For dating conventions see pages 388–389.  
 
 

Table 4b: Stratigraphic distribution of waisted axes at Kiowa and dates of layers  
(Bulmer 1975:35)* 

Layer Axes Preforms C14 and est dates (bp) (calibrated dates BP) (laboratory no.) 
   (C14 laboratory code and number) 
1   (recent) 
2   est 3,000 bp (ca 3,200 BP) 
3   4,840 ± 140 bp (ca 5,500 BP)  (Y-1371) 
4 1?  est 5,250 bp (ca 6,000 BP) 
5   est 5,750 bp (ca 6,600 BP) 
6   6,100 ± 160 bp (ca 6,900 BP)  (Y-1370) 
7   est 7,000 bp (ca 7,800 BP) 
8  1? est 8,000 bp (ca 8,900 BP) 
9   est 8,500 bp (ca 9,510 BP) 
10   9,300 ± 200 bp (ca 10,500 BP); (Y-1367)  

9,920 ± 200 bp (ca 11,300 BP)  (Y-1368) 
11   est 10,000 bp (11,400 BP) 
12   10,350 ± 140 bp (ca 12,100 BP)  (Y-1366) 
* For dating conventions see pages 388–389. 
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Nombe (NCA) (White 1967, 1972; Mountain 1981, 1983, 1991a, 1991b; Gillieson & 
Mountain 1983; Burton 1985; Hope & Golson 1995) 

Nombe, called Niobe in White 1967 and 1972, is a rockshelter at 1720 m altitude, next 
to a group of caves 5 km southwest of Kiowa. The site was first excavated by Peter White 
in 1964 and more extensive investigations were done between 1971 and 1980 by Mary-
Jane Mountain (Evans & Mountain this volume; Table 1 there summarises the results). 
Divided into four strata, the earliest two strata were dated from 25,000 bp (ca 30,000 BP) 
to 10,000 bp (ca 11,500 BP) and reflected occasional occupation for hunting. From 10,000 
bp to 4500 bp (ca 5000 BP) the shelter was used as a base camp, with intensive occupation 
shown in dense artefact and bone material. The most recent deposits, from 4500 bp to 
recent times, show the shelter was used only occasionally for a hunting camp and as a 
resting place. The stone flake material has been analysed (Evans & Mountain this volume). 
Detailed faunal studies (Mountain 1991a:Table 8.1) show that a variety of forest and 
grassland animals were present at the site, including species now extinct, three 
macropodids and at least one diprotodontid (Mountain 1991a:9.2, 8.11–13), in the basal 
stratum. Oval/lenticular axes were made with locally available stone during the period 
10,000 bp (ca 11,500 BP) to recent times.  

Axemaking sites near to the Central Highlands 

Although three of the four rockshelters in the sample of Central Highlands sites 
discussed above contain direct or indirect evidence of local axemaking, there are relatively 
few items present related to the manufacture of axes at those sites. To supplement that 
evidence, three sites where the full process of axemaking occurred, although outside the 
Wahgi Valley area, will be briefly discussed (Figure 2). 

Wañelek (JAO) (Bulmer 1973, 1975, 1977b, 1991, n.d.d) 

Wañelek is an open settlement site 65 km north of Kuk in the Kaironk Valley at 1710 m 
altitude. The site covers an area ca 350 m long and 100 m wide on a ridge ca 500 m above 
the Kaironk River, and was discovered by local residents during roadmaking. Four periods 
of occupation are reflected in stratified soils, the earliest a settlement dated from 15,100 ± 
450 bp (ca 18,100 BP) to 11,995 ± 105 bp (ca 14,100 BP) (Bulmer 1991:472, Table 1). 
Postholes, a small fireplace and a small number of stone artefacts were probably left by 
people hunting and foraging near the Pleistocene upper forest edge in close proximity. 
Another period of occupation, from 5455 ± 105 bp (ca 6200 BP) to 2840 ± 90 bp (ca 3,000 
BP), includes evidence of a settlement engaged in gardening, trading and stone artefact-
making, with postholes, oven pits and fireplaces, and oval-shaped pole houses. 
Manufacturing of oval/lenticular axes at Wañelek, using rock from the river below the site, 
was probably for trading with Lowland settlements, contact with which is indicated by the 
presence of sherds from possibly several Lowland pottery industries. The final two periods 
of occupation were for gardening, evident in soil disturbance, the more recent of which 
was remembered as taking place two generations ago. The location of the settlement at 
Wañelek may possibly have been associated with the use of a nearby mineral spring, 
where trade salt was made in recent times and possibly earlier as well. 
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Pumakos B (Kobayashi & Hayakawa 1971) 

Pumakos is a rockshelter next to the Tsak River southwest of Wapenamanda and ca 50 
km west of Mt Hagen township. This site was excavated in 1964 and contained stratified 
habitation deposits 385 cm deep, with the remains of axe- and chiselmaking using locally 
available chert. The site also included small numbers of flake and core tools, animal bones 
and shell artefacts, suggesting the axemakers lived at the site during their preparation of 
preforms; there were very few finished axes. However, on the hillock above the shelter, 
there are rocks with axe-grinding grooves that show that the axes were finished there. The 
Japanese report was translated into English by Marguerite and Ken Wells for Mary-Jane 
Mountain, who kindly made available to me the section on which my summary of 
Pumakos B is based and of which Ken Wells seems to have been the translator. 

Kafiavana (NBZ) (White 1967,1972) 

Kafiavana is a large rockshelter 35 km to the southeast of Kiowa, at 1350 m altitude in 
the Asaro Valley, where Peter White excavated in 1965. The occupation deposits reached a 
maximum depth of 410 cm. Axes were found throughout the occupation of the site (White 
1972:91, Table 119), from the deepest level, Horizon IX, to the most recent, Horizon I, 
with only one level, Horizon VI, without axes. Horizon IX is not dated, but should be 
earlier than Horizons VII–VIII, which have a date of ≥ 10,730 ± 370 bp (ca 12,700 BP). 
Horizon I is undated but recent. The axemaking at Kafiavana used waterworn pebbles from 
the nearby Fayantina River, with only two fragments of non-local rock, gaima, from the 
Kafetu quarry, 30 km to the northwest   

Other sites 

Two other sites, Bobongara and Kosipe, contained substantial numbers of axes, 
although there is no evidence of axemaking as such reported. These are not discussed in 
detail as they are outside the central topic of the paper, but will be briefly compared with 
the Central Highlands axes. 

Bobongara (Muke 1984; Groube et al. 1986; Groube 1987, 1989; Chappell et al. 1996; 
Golson 2001; Bulmer n.d.c) 

This is an open site, at former sea level but now at 130 m altitude (Chappell 2000:78) 
on an uplifted coast on the eastern end of the Huon Peninsula. More than one hundred 
waisted axes were collected at this site (Groube et al. 1986:455), 73 of which, together 
with 29 other artefacts, have been studied in detail by John Muke (1984). Most of them are 
undated surface finds eroded from volcanic ash layers, but three axes and a core and some 
flakes were excavated from tephra layers that were dated by thermoluminescence, the two 
lower ashes certainly and an upper ash probably, to more than 40,000 years ago4 (Groube 
1987:454, Figure 2). The coral reef beneath the ash layers is between 52,000 and 61,000 
years old4 (Chappell et al. 1996). The Bobongara artefact collection is now in the National 
Museum and Art Gallery, Port Moresby. 

  
4  Because the dates for the Bobongara sites were not done by radiocarbon, but by thermoluminescence for 

the ashes and by uranium series for the coral, they are expressed as ‘years ago’ and not ‘bp’ or ‘BP’. 
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Kosipe (White 1967; White et al. 1970; Bulmer 1977a, n.d.b, n.d.c; Hope 1982) 

This is also an open site, on a broad flat ridge at 2000 m altitude in the mountains of 
Central Province, 135 km north of Port Moresby. Stone artefacts were found in a sequence 
of two soil layers developed on a series of ash layers from the Mount Lamington volcano, 
the total depth of the deposits excavated being up to 100 cm. Scattered charcoal from the 
soils and volcanic ashes has provided a series of radiocarbon dates (White et al. 1970:159–
160, Figure 2). Dates of 4050 + 500 bp (ca 4600 BP) and 8970 + 620 bp (ca 10,100 BP) 
show that the most recent occupation of Kosipe was probably in the early to middle 
Holocene. A date of 26,870 + 590 bp (>30,600 BP) from Layer 5 gives a date before 
which the earliest occupation occurred. This long history of site use is supported by the 
chronology dating of the ash showers from Mount Lamington close to the source on the 
Managalase plateau (White et al. 1970:160–161, Figure 2), although not all the ashes there 
were identified in the deposits at Kosipe. It is thought that the site might have been used 
during harvesting of mountain pandanus nuts at a large nearby swamp (White et al. 
1970:168). Pollen cores from both the archaeological site and the swamp show a large 
increase in carbonised particles at about 30,000 bp, which is interpreted as human activity 
at that date, possibly clearance of swamp vegetation with fire (Hope 1982:216–217). 

Kosipe contained a variety of stone artefacts, including 37 stratified artefacts excavated 
by Peter White in 1964 (White et al. 1970:163–167, Tables 4–6) and 15 unstratified 
artefacts found by a local missionary, Brother Willem, and by local villagers (White 
1967:Table 10.1). The stratified artefacts were classified by White into two main types, 11 
waisted blades and six axe-adzes, with a third category of 20 flakes and probable artefacts 
(White et al. 1970:Table 4). 

The 52 artefacts discussed by White and another 18 artefacts from Kosipe were studied 
by the author in the 1970s when the collection was held in the Prehistory Laboratory at the 
University of Papua New Guinea (Bulmer n.d.c). They are now at the National Museum 
and Art Gallery of Papua New Guinea. The 70 artefacts in the UPNG collection included 
14 Type 1 waisted axes in terms of the present study, nine Type 2b pebble axes and two 
Type 3a stemmed round-bladed spades, as well as a variety of other artefacts. The artefacts 
of Types 1, 2b and 3a will be discussed in their respective sections below, using both the 
data from White's analysis of the stratified artefacts and further data recorded by the author 
(Bulmer n.d.b). They and some of the other artefacts will be discussed in greater detail in a 
separate paper comparing the Kosipe stone tools with artefacts from Yuku and Bobongara 
(Bulmer n.d.c).  

Type 1 – Waisted axes (Figure 3) 

Waisted axes are one of the earliest types of artefacts in the Central Highlands. They 
have long been referred to as ‘waisted blades’ (Bulmer 1964; Golson 1968) or, more 
recently, ‘butt-modified’ tools (Golson 2001:187). These terms refer to composite types, or 
groups of different kinds of artefacts that are found together on early sites. They include  
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Figure 3: Type 1, Waisted axes 
a. Yuku, Layer 7; Y36, Type 1a 

b. Yuku, Layer 4C; Y46, Type 1a 
c. Yuku, Layer 4C; Y44, Type 1b 
d. Yuku, Layer 4C; Y15, Type 1b 

e. Yuku, Crevice; Y149, possible Type 1b (broken) 
f. Yuku, Layer 3C; Y4, Type 1c 

g. Baiyer River site, surface find; B330, Type 1c 
h. Kiowa, Layer 4; K247, broken blade of possible waisted axe 
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not only tools with waists, but others that are ‘tanged’ and ‘stemmed’.5  This is confusing, 
in my opinion, in that the terms ‘waisted blades’ and ‘butt-modified tools’ include artefacts 
that are sufficiently different from each other that they would in other contexts be 
separated into different types. Certainly not all of them were axes, and since this paper is 
about axes, I will be analysing the waisted axes separately from the rest. The idea that at 
least some waisted tools are axes is not new; it has been suggested by the author (Bulmer 
1977a), John Muke (1984) and Les Groube (1989), although for different reasons.  

The waisted axe, as defined here, is a hafted end-edged percussive cutting tool made on 
a large retouched oval cortex flake. Its ‘waist’ is formed by two notches or a general 
narrowing of the width of the butt made by a combination of flaking, pecking and grinding 
on either side of the tool, about halfway between its flaked cutting edge at one end and its 
butt end at the other. Its cutting edge is usually widely curved, following the curvature of 
the cortex flake, but the rest of the tool is usually shaped by flaking.  

Stratified Central Highlands waisted axes  

Yuku  

Twenty-one waisted axes and two waisted axe preforms were excavated at Yuku, 
providing an assemblage large enough to attempt a detailed analysis of attributes. In fact, 
Yuku is the only site so far found in the Central Highlands that provides a sequence of 
waisted axes in the context of its occupation, in the case of Yuku from est 15,000 bp (ca 
17,900 BP) to est 5000 bp (ca 5700 BP) (Table 4a), as discussed later.  

Kuk   

There are three tools from Kuk that have in previous papers been referred to as waisted 
blades, but they are discussed in the present paper as Type 3 stemmed axe-like artefacts.  

Manim 2   

A ‘waisted blade’, possibly a waisted axe, was found at Manim in Level D25, which 
falls halfway between dates of 5860 ± 130 bp (ca 6700 BP) and 9670 ± 220 bp (ca 10,900 
BP) (Christensen 1975a:32, Table 1). It was flaked, without any grinding, and was ca 73 
mm long, at the smaller end of the size range of waisted end-edged tools at Yuku (Bulmer 
1977a:Figure 4b). This tool has been lost (Mangi 1984:158), and considering the few 
details available, its typological identification as a waisted axe is not certain. 

Kiowa  

This site included an artefact fragment that may have come from a waisted axe (K247) 
and a possible waisted axe preform (K422), both unreported previously (Table 4b). 

  
5  ‘Tanged’ and ‘stemmed’ are descriptive terms used in the present paper to refer to the relative width of 

the butt of artefacts. ‘Tanged’ refers to an artefact the butt of which is wider than 50% of the maximum 
width of the artefact. ‘Stemmed’ refers to an artefact the butt of which is narrower than 50% of the width 
of the artefact. These are used consistently in the present paper, but it is acknowledged that other 
archaeologists may use different definitions. I believe it would be useful for these terms to be 
standardised if possible, and I have chosen what seem to be the commonest usages in the literature. 



400      Susan Bulmer 

• K247 (Fig. 3h) is possibly part of the blade of an unfinished waisted axe found in Layer 
4, which has an estimated date of 5250 bp (ca 6000 BP). It is made of coarse-grained 
local rock, which is typical of waisted axes. It also has the widely curved cutting edge 
which is characteristic of waisted axes. However, the Type 1 waisted axe is defined by 
another attribute, the presence of a waist. As this artefact does not retain any of its butt 
end, it is not possible to establish its overall shape, and therefore its type, beyond doubt.  

  The cortex flake of which K247 was made broke cleanly across and was discarded, 
probably during the tool’s manufacture since it has no wear evident on its cutting edge. 
However, it has unifacial thinning flakes and light unifacial retouch around the curved 
flake edge that is the cutting edge. It is 92 mm wide and 58+ mm long and, were it a 
waisted axe, it would be a medium-sized one by Yuku standards. 

• K422 is possibly a fragment of a waisted axe preform. It was found in Layer 8, est 8000 
bp (8900 BP), and is 80 mm long, 70 mm wide and 21 mm thick. It is a cortex flake that 
has been flaked around the cortex face to form a roughly rectangular axe and has a large 
flake taken from both sides as if to begin forming the waist. The flake was apparently 
rejected as a waisted axe because a misdirected large flake was taken from the cutting 
edge, but it was retouched and used as a flake tool afterwards.  

It should also be noted that three artefacts from Kiowa that were formerly discussed as 
waisted blades, K589 in Layer 2, K17 in Layer 3 and K25 in Layer 5 (Bulmer 1966:96, 99, 
101), have been reclassified in the present study. K589 is a polished axe fragment that was 
previously mentioned as being refashioned into a waisted blade (Bulmer 1964:261–262), 
but is now thought to be a flake core. The other two artefacts, K17 and K25, are not axes 
and have been reclassified as flake tools. 

Nombe  

Four tools from Nombe were described as waisted blades, one from White’s 
excavations and three from Mountain’s. 

• No. 6 (White 1967:351, 1972:132) is described as ‘clearly waisted but is broken just 
above the waist’. Unfortunately there is no illustration of this tool available. Reported to 
be very heavily water-rolled subsequent to its manufacture, it is 63 mm wide and 22 
mm thick. It was excavated from the ‘lower horizon’ (White 1967:350), which was not 
dated because of complex stratigraphy, but which on the basis of her subsequent 
excavations Mountain thinks is younger than 10,000 bp (ca 11,500 BP) (pers. comm. 
2002; for Nombe chronology see Evans & Mountain this volume, Table 1). In the final 
Nombe report this artefact is referred to as a ‘waisted blade’ (Mountain 1991a:10.7), but 
is provisionally classified here as a waisted axe, although this is uncertain as the 
description is incomplete.   

Two other Nombe tools described in reports as waisted blades are stemmed, according 
to the present classification, rather than waisted: one is classified below under Type 3a 
(Figure 9a) and the other under Type 3b (Figure 10a).  
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Unstratified Central Highlands waisted axes 

Baiyer River   

The Baiyer River is in Enga Province, a tributary of the Lai River, about 10 km to the 
northeast of the Yuem, the river that is next to Yuku. There are reports of a series of 
rockshelters in the mountains along the southwestern side of the Baiyer Valley, where 
waisted axes have been found. 

• B330 (Figure 3g) (83.113.MRK.16) is from one of the reported rockshelters. Only this 
one example was collected, but local people said that others were present. It is similar in 
size and shape to Y4 from Yuku (Figure 3f), one of the small ground Type 1c axes 
there. It is heavily weathered. The long number in parentheses is of unknown origin, but 
may have been painted on the tool while it was being studied in Port Moresby and 
therefore may be a museum number. The artefact is in the author’s study collection in 
Auckland. 

Karimui  

Karimui is in Simbu Province, a remote government station 50 km southwest of Nombe 
and Kiowa, but close to the Tua River, which in its Highlands reaches is called the Wahgi. 
Six stone artefacts were collected from Karimui station in 1981 and after and presented to 
the National Museum and Art Gallery in Port Moresby by anthropologist Robin Hide. 
There they were recorded by John Muke, who included descriptions and photographs of 
them in his thesis (1984). Four of these artefacts are waisted and two are stemmed, the 
latter being discussed later under Type 3c. The first waisted tool was found by Robin Hide, 
half-buried in disturbed ground next to the track, whereas the other artefacts were ‘found 
by locals who recovered them from their gardens’ (Hide pers. comm. 1984). 

• PDB 9 is a large waisted axe found partly buried next to the track (Hide pers. comm. 
1981; Muke 1984:97–101, Plate 14, right). It is 140 mm long and 133 mm in maximum 
width, made of coarse-grained volcanic rock. The measurements are taken from a 
record sheet (Waisted Tools) in Muke (1984:202). It is not possible to see from the 
photograph whether the cutting edge is unifacially or bifacially flaked, but there appear 
to be percussion flakes in the centre of the cutting edge. The record sheet shows the 
average angle of the cutting edge to be 71 degrees.  

Stratified and/or dated waisted axes from sites in other regions 

Kosipe  

Of the 11 stratified artefacts classified by White as waisted blades (White et al. 
1970:165–166, Tables 3 and 4), all but two have been identified as waisted axes in the 
present analysis. For the record, the two exceptions are E5227, a Type 3a stemmed round-
bladed spade, and E5252, a leaf-shaped unhafted hand tool. 

Another waisted axe was recorded from the University of Papua New Guinea collection 
studied in the 1970s (Bulmer n.d.b), which together with the nine examples from White 
provides a series of ten waisted axes showing that the type was used throughout the 
occupation at Kosipe, from the earliest, dated earlier than 26,870 bp (>30,600 BP), to the 
most recent, in the early and middle Holocene (see details of dates for the site in the 
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Introduction). There were also four unstratified waisted axes in the UPNG collection, two 
found by Brother Willem during the preparation of the foundations of the church and two 
from an original four 'waisted blades' found by local villagers (White 1967:Table 10.3). 
Seven of the Kosipe waisted axes are illustrated in White et al. 1970 (Figures 3a, c, e, 4a-
d). 

The Kosipe collection of waisted axes is unique, firstly because it was found in the 
mountains at 2000 m altitude, near to the upper forest edge during the Pleistocene, and 
secondly because it comes from one of only three sites in New Guinea where a relatively 
large number, in this case 14, of these otherwise rare tools are present, the others being 
Yuku and Bobongara. The Kosipe waisted axes are similar in size to those from Yuku, 
ranging in length between 83 and 179 mm, but some of them differ in shape from the Yuku 
specimens. This is possibly because of the kind of rock used, which is predominantly 
phyllite (White et al. 1970:Table 5) and also because the larger waisted axes at Kosipe 
were made from flat waterworn pebbles rather than flakes. As at Yuku, the recent waisted 
axes at Kosipe are smaller than most of the earlier ones, although, unlike the latest waisted 
axes at Yuku, not ground and polished. The Kosipe waisted axes will be reported in greater 
detail in a separate paper (Bulmer n.d.c). 

Bobongara  

Seventy-three waisted axes from this site were studied by John Muke (1984). Thirty-
nine of them were complete and the others broken. As reported above for this open site, 
most of the waisted axes and other artefacts studied by Muke were not in situ. However, 
three stratified waisted axes were excavated in contexts thought to be more than 40,000 
years old in two cases and probably so in the third (Groube et al. 1986:454, Figure 2). The 
Bobongara waisted axes are of relatively large size, ranging from 100 to 220 mm in length, 
with a mean of 177 mm. They are heavily weathered, but flaking can be seen on many, 
showing they were made by unifacial trimming of pebble cortex flakes. Most are relatively 
thick and are step-flaked around their perimeters, including their characteristic waists and 
widely curved cutting edges. 

Pamwak, Manus (Fredericksen et al. 1993:148–149; Fredericksen 1994:Plate 7, upper left, 
Tables 4.1, 4.2)    

• A waisted axe, one of a group of ground axes and adzes found at this rockshelter 4 km 
inland from the south coast of Manus, was excavated from Square 1, Spit 10, dated to 
9940 ± 110 bp (ca 11,500 BP). It was made from a stream pebble (Fredericksen 
1994:63) of volcanic rock (Spriggs 1997:59) by flaking and polishing and has a ground 
cutting edge. The axe is 80 mm long, 62 mm wide at the widest part of the blade and 46 
mm wide at the widest part of the butt (measurements by the writer from Plate 7 of 
Fredericksen 1994). The tool is typologically similar in size and shape to the Type 1c 
waisted axes at Yuku, described below.  

Unstratified waisted and tanged artefacts from other regions 

Other finds that are referred to as waisted blades or tanged blades are not able to be 
classified as waisted axes in this discussion because there is not adequate information to 
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establish this. They are sufficiently similar in shape to be waisted axes, but it is suggested 
that more details would be helpful.  

Western Province  

• Seventeen artefacts referred to as waisted and tanged blades have been illustrated from 
localities in Western Province. Ten artefacts were reported by Minnegal (1991) and 
another seven were found by John Muke (Swadling & Hope 1992:19–24, Figures 3.4, 
3.6). Most are individual surface finds, but six artefacts were found at Gwaimasi (IGL)3 
on the bank of the Strickland River and another four from nearby sites. Eight of these 
tools are unifacially flaked river pebbles with a variety of butt modification and the 
characteristic curved cutting edges of waisted tools. There is a variety of shapes, none 
of which are similar to the Yuku waisted axes, but these tools may reflect a different 
regional style of early axes. Two of the artefacts have distinctly pointed butts (Swadling 
& Hope 1992:Figure 3.4, IHR.1, and Figure 3.6, 86.52.2.IGB.2). Other distinct tools 
among the Gwaimasi collection are two bifacially flaked artefacts without butt 
modification (Minnegal 1991:Figure 2d).  

Lumi, West Sepik Province  

• A tanged blade from Lumi in the National Museum (Cat. No. 83.2.REL.1) is similar in 
shape to waisted axes of Type 1b at Yuku, on which see below. It is 150 mm long 
(Swadling et al. 1988:20, 21, No. 53). 

Bimba Lagoon, East Sepik Province 

• An artefact from the Bimba Lagoon, near Ambunti, described by Swadling et al. 
(1988:19, 20, No. 51) as a waisted blade, is discussed in the Type 2a axe section below.  

West New Britain   

• Cape Gloucester (Muke 1984:100–101, Plate 16, right)  

This waisted artefact is present in the National Museum collection, but no details of 
locality are given. It is a ‘superbly’ flaked biface, ground on both faces. The museum 
number in the photograph is blurred, but it is possibly E1183.0.FMH.2. The tool is 200 
mm long, 110 mm wide across the blade and 90 mm wide across the butt (above the 
waist). 

• Pasismanua (inland of Kandrian) (Bulmer 1977a, 2005; Chowning & Goodale 1966; 
Goodale 1966; Shutler & Kess 1969; Pavlides 1993, 1999)  

A collection of 360 artefacts, including 102 waisted artefacts, was studied in the early 
1970s and compared to the Yuku and Bobongara waisted axes (Bulmer 1977a). All of 
these tools are made of local brown chert. They were considered comparable typologically 
to the Highlands and Bobongara waisted axes, although relatively smaller in size. The state 
of knowledge about the collection has recently been reviewed (Bulmer 2005).  

Eight formal flaked tools, ‘stemmed and waisted scrapers’, were excavated from a 
series of sites in the Pasismanua district (Pavlides 1999:296–297). These tools were found 
in deposits of Unit 3, dated between 6000 and 3600 years ago. The tools were classified 
into four types: one waisted biface; two stemmed unifaces; four stemmed bifaces; and a 
fragment of biface (cutting edge) of a tool of unknown morphology (Pavlides 1999:289, 
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296–297). These tools are interpreted as multi-purpose hafted (‘composite’) tools used in 
cutting and processing plant materials. Line drawings of one of the stemmed tools and of 
the waisted tool have been published (Pavlides 1993:Figures 3B and C) and photographs 
of all of the artefacts are available in Pavlides’s thesis (1999:Plates 9.17 to 9.34).  

The stemmed and waisted tools from Unit 3 at the Pavlides excavations are thought to 
be similar to some of the tools from the Pasismanua surface collection (Pavlides 
1999:309–311). They have also been compared to waisted axes at Bobongara and Kosipe, 
from which metric definitions of waisted and stemmed tools were taken (Muke 1984:82; 
Groube 1987:169). However, they are not considered to be directly associated with the 
tools from those sites because they do not overlap in time.   

Other than the eight examples discussed above, there are only three formal tools from 
the Pavlides excavations, which cover a total sequence from ca 35,500 BP to recent times. 
The other tools comprise two ovoid unifaces, one each in Units 1 and 2 (Pavlides 
1999:218–219, 248, 252, Plates 7.7–7.9, and 8.8–8.9, bottom row centre) and a flat tanged 
tool in Unit 4 (Pavlides 1999:334–335, Plate 10.13–10.14). This tool has no retouch, but 
instead has heavy usewear and silica polish all around its edges, with starch grains and 
plant cells being identified, and its ‘tang’ is not a hafting device.   

Aside from the waisted and stemmed tools, Pavlides did not find any similarity with the 
stone tools in the Pasismanua collection. However, there are other axes and axe-like 
artefacts in that collection that appear to be typologically similar to Central Highlands 
waisted types discussed in this paper, as well as examples of Types 2a, 3a and 3b (Bulmer 
2005:Figure 7c and d, 4b and 6e).  

Bougainville (Specht 1969:276–277, Figures XII-12i, j and XII-13b)  

Three waisted and tanged tools illustrated with line drawings were included by Specht 
in a review of regional axe collections:  

• 12i, a waisted and tanged tool, Type 8, attributed to Teop (Dominion Museum, 
Wellington, FE4173); 

• 12j, a waisted Type 9 tool from Kieta (Australian Museum, Sydney E58090);  

• 13b, a waisted and tanged tool from the Buin area (private collection, Papua New 
Guinea). 

A reanalysis of the waisted axes from Yuku  

The twenty-three waisted artefacts from Yuku have been previously described and 
discussed (Bulmer 1964, 1966, 1977a; Muke 1984), but the following analysis is new and 
should be taken as replacing earlier analysis where it differs.6 However, this typological 
study is somewhat diminished because four of the original waisted axes have been lost, 
although some information from both field notes and records of earlier typological analysis 
is available. The lost axes include Y65 and Y71 from Layer 4B, Y144 from Layer 4C and 
Y74 from Layer 5A. This discussion provides new typological evidence of the waisted 
axes at Yuku that illustrates a series of changes in these tools during the occupation of the 

  
6  Totals of axes vary in the discussion of the attributes of the Yuku waisted axes because of the differing 

state of their completeness. 
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site for hunting and foraging between est 15,000 bp (ca 17,900 BP) and est 5000 bp (ca 
5700 BP) (Table 4a).  

The state of repair of the 23 Yuku waisted axes varies: 14 are in good repair or have 
only minor breaks and are awaiting further use; two are broken tools awaiting repair; two 
are discarded preforms; three other axes have also been discarded, having broken in ways 
that made them unsuitable for further use; and two are missing axes for which the relevant 
data are not available. 

The evidence indicates that the waisted axes were made from locally available rock, 
used for local purposes and left behind between seasons, in working order or not. There 
may have been others in good condition that were taken away for use elsewhere, but of 
course this is speculation. However, axes being left behind at Yuku presumably indicates 
that the same group of people intended to return and use them again. These people must 
have had rights to local resources for which they periodically visited the site, such as 
marita, the fruit pandanus. Seeds of marita are present at Yuku in all but the earliest period 
of the occupation of the site, from Layer 5B, 12,100 bp (ca 14,200 BP) until recent times. 
This suggests rights to this resource similar to recent marita ownership in the Central 
Highlands, which may span generations (Stewart & Strathern 2002:240–243).   

Stratigraphy 

The 23 waisted axes at Yuku were found singly or in small groups, mainly placed 
amongst large boulders that were piled against the rock face, apparently a natural 
formation created by the Yuem River, which originally ran through the shelter. Nineteen 
waisted axes and two preforms were found in three stratigraphic groups, while two of the 
discarded axes were thrown into a crevice with no stratigraphic relationship to the other 
deposits of the shelter (Table 4a). 

• Period 1 - n=2. Two waisted axes, one each in Layer 7, est 15,000 bp, and Layer 6, est 
14,000 bp respectively. There are no waisted axes in Layers 5C, est 13,000 bp, or 5B, 
12,100 ± 350 bp.  

• Period 2 - n=14. Thirteen waisted axes and one preform were found in Layer 5A 
through Layer 4B: three in 5A, est 11,500 bp; seven and a preform in 4C, est 10,500 bp; 
and three in 4B, which has two radiocarbon dates of 9700 ± 300 bp and 9740 ± 150 bp. 

This suggests an increase in axemaking in this period. Notably this is in the period prior 
to the earliest cultivations at Kuk at around 9000 bp (ca 10,000 BP).  

• Period 3 - n=5. This third period includes four waisted axes and a preform: one axe in 
Layer 4A, est 8500 bp, and another on its surface; an axe and a preform in Layer 3C, est 
7500 bp; and one axe in Layer 3A-B, est 5000 bp. This period of time follows the first 
cultivations at Kuk, although the dating is only estimated.   

The date estimates for layers that have not been radiocarbon-dated (Table 4a) are given 
to allow a tentative more finely-divided chronology for the strata in between the four 
published C14 dates. These are one charcoal and three bone collagen dates (Bulmer 
1975:30). The estimated dates are consistent with the field evidence of minutely layered, 
thin, horizontal lenses of deposit, thought to be indicative of short-term seasonal 
occupation. The estimated dates based on approximate depth are therefore a plausible 
hypothesis, making discussion simpler although accepting their very tentative nature.  
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Habitation features were visible in Layers 1 to 3A, including postholes, hearths, oven 
pits and burials, cut into earlier strata from various points in these top layers. A major 
change in the use of the shelter is evident after the deposition of Layer 3A, dated to 4570 
bp (ca 5200 BP), with three burials in the surface of this layer. Another change in the 
layers is evident in Layer 5 and below, where the deposits were partly cemented, thought 
to be due to periodic soaking of the deposits by surface water entering the shelter 
seasonally. This calcification was progressive with depth, down to a fully cemented base 
of the former Yuem River bed below Layer 7. The calcification of the deposits obscured 
the colour contrasts in these lower deposits, except under boulders at the perimeter of the 
site where they were protected (Bulmer 1966).  

Technology   

The 23 Yuku waisted axes were made from large cortex flakes from waterworn 
boulders of coarse-grained rock (17 axes) or slabs of schistose rock (5 axes), while one is 
made of siliceous rock.  

Only 16 of the 23 axes can be described as complete or reasonably complete tools, the 
others being two preforms, three discarded tools and two missing tools without sufficient 
records. Thirteen of the axes are bifacially flaked and three are unifacial tools. The bifacial 
tools have flaking to shape the tool and waist, mostly on the non-cortex face, but also on 
the cortex face as required. It seems that many of the axes used the curved edge of the 
flake as their working edges and that these were flaked and retouched as they were used 
and became damaged and/or dull, that is, two or more stages of the same artefact.  

Three of the axes, Y39 in Layer 4B, Y46 in Layer 4C (Figure 3b) and Y76 in Layer 5A, 
have a unifacial cutting edge formed by a line of step flakes around the curved edge. They 
all have renewed unifacial flaking on old worn tools, and one, Y46, also has step flaking 
along one side and new flakes on its waist notches, presumably after having been 
damaged. These tools show that bifacial retouch was present on earlier versions of these 
tools. Y46 may have been abandoned because its step flaking had a considerable overhang.  

Butt modification 

Eighteen waisted axes (with the exception of the two preforms and three axes that had 
been discarded) have a waist formed by two notches, one on each side of the axe about 
halfway between the end-edge and the butt end, made by a combination of flaking and/or 
pecking and/or grinding. This butt modification is interpreted as a device to assist in 
hafting the tool with a wrap-around haft (Figure 4a), discussed further below (section on 
Ethnographic insights). Four of the waisted axes are also relatively narrower than the 
others and above the waist their butts have been further reduced in width, though still with 
a butt width 50% or more of the maximum width of the tool. This attribute I refer to as 
‘tanging’.5 These four axes with tanging are all in Layer 4C, although there is a small 
ground axe in Period 3 that is similar in outline. It is likely that these are deliberate 
changes in shape of the waisted axe, which characteristically has its butt only slightly 
shorter and narrower that its blade. Narrowing and shortening the butt would have altered 
the balance of these tools, with relatively less weight in the butt as well as an overall 
lightening of the tools in general in respect to their length. The change was probably 
associated with a change in hafting and function. 

There are also attributes on the butts of eight of the waisted axes suggesting they had 
been struck on the butt by a length of wood or a stone to assist in their use as wedges to 



Reflections in stone      407 

split logs. Three axes have percussion marks on the butt, three others have breaks there, 
while two axes have a flat platform flaked on the butt.  

Usewear  

All but one of the waisted axes at Yuku were made of coarse-grained or schistose rock 
and their flaked edges are not sufficently sharp to be suitable for cutting, chopping or 
carving hard wood. They do, however, have some chips broken from their cutting edges 
that suggest accidental breakage in percussive use. Their bifacially retouched cutting edges 
show polishing and wear on and around them, possibly due to working with soft wood, 
leafy vegetation or as a digging tool in soft earth. The three axes with unifacial step-flaking 
on their edges also show smoothing and wear from soft material.  

Size   

The 17 waisted axes at Yuku whose length could be measured with certainty range from 
68 mm to 223 mm in length. They appear to have been made in three size groups: five 
large (142–223 mm); four medium (110–132 mm); and eight small (68–104 mm). There 
are six axes that could not be measured: the two preforms, which are likely to have been 
intended to be medium-sized; two axes in the crevice, one of which certainly would have 
been a large axe and the other medium-sized; and two of the lost axes for which the 
measurements are not available. Axes of the three size groups varied in frequency 
throughout the history of Yuku: one large and one medium-sized axe were present in 
Period 1; four small, three medium-sized and four large axes were present in Period 2; and 
the four axes in Period 3 were small. Size groups also vary within the three waisted axe 
types described in the next section.   

Typological variation   

Variation in form and function of the axes in the three periods at Yuku suggests three 
typological groups of waisted axes there. Of the 23 waisted axes, the two preforms and two 
broken tools cannot be classified, leaving a total of 19 tools to be discussed below. 

Type 1a is represented by a total of six definite axes and three possibles (missing axes). 
This is the earliest type of waisted axe at Yuku and the commonest. The two axes in Period 
1 are both Type 1a; four axes in Period 2 are definitely Type 1a, while three of the four lost 
axes belong to Period 2 and are also possibly Type 1a. None of the four axes in Period 3 
are Type 1a, although three are similar in outline. Type 1a axes are relatively broad, 
centrally balanced tools, with the butt only slightly narrower than the blade and the waist 
near to the centre of the tool or only slightly closer to the butt.  

The Type 1a axes include all three size groups and these probably had different 
functions, although they are all thought to have been hafted in the wrap-around style. 
There are two large Type 1a axes: Y36 (Figure 3a) from Layer 7 and Y74 from Layer 5A 
are 173 mm and 215 mm in length respectively. Y74 is missing, but Y36 is a well-used axe 
and so heavy that it may have been used as a two-handed tool. It has a corner of its butt 
broken diagonally, a common kind of breakage. This kind of axe could even have been 
used as a doubled-ended tool, a variant previously recognised (Bulmer 1977a). There is a 
total of four definite and one possible (missing) medium-sized Type 1a axes (Figure 3b), 
one in Period 1 and the others in Period 2. They could have been used as one-handed 
hatchets, although they were not very sharp as their cutting edges were irregularly flaked. 
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There is one definite and one possible Type 1a small-sized axe, both in Period 2. These 
were possibly used for light softwood-, perhaps firewood-, cutting or splitting, the flaked 
edge providing an untrimmed semicircular cutting edge, with usewear all around the curve.   

Type 1b is the second type of waisted axe (Figures 3c, d, e), represented by four axes in 
Period 2, all in Layer 4C, and possibly by the two broken axes in the crevice. Axes of this 
type are waisted, having notches of varying definition and size on their sides, but they are 
different from Type 1a in their relative width and their butt modification. This is thought to 
indicate a change from the Type 1a waisted axe in hafting and use. Three of the complete 
specimens are large-sized, while the fourth is small. They are relatively narrower than the 
Type 1a axes, with the width of their butts being from 50% to 63% of the maximum width 
of the tools.5 These changes appear to be deliberate, in order to alter the balance of the long 
axis of the axe and to lighten the tool overall. Type 1b axes also have cutting edges with a 
deeper curve than Type 1a, and the waist is higher on some of them. The two possible 
Type 1b axes in the crevice are Y147 and Y149. Y147 had apparently been discarded 
because some large flakes removed from its blade made it unbalanced. Y149 (Figure 3e) 
was discarded because it broke across its butt, but the rest of the axe is not present, 
suggesting it had been refashioned and taken away from the site. 

Type 1b axes were therefore fewer than those of Type 1a and they were made and used 
side-by-side with them in one part of Period 2, dating to 10,500 bp (ca 12,400 BP). This 
suggests a continuation of old uses, while providing for new uses as well. The Type 1b 
change in shape and balance would no longer suit the wrap-around haft, but could have 
been used with perforated wooden hafts (Figures 4b, c) or perhaps with hafts that have a 
separate sleeve attached to a handle (Figure 8a). These kinds of haft have an advantage in 
that the stone head is driven further into the haft by the impact of the blade on whatever it 
is splitting or cutting.  

Type 1c comprises four small waisted axes in Period 3 (Figure 3f). One was in, and 
another on top of, Layer 4A, est 8500 bp (ca 9500 BP), one was in Layer 3C, est 7500 bp 
(ca 8300 BP) and one in Layer 3A-B, est 5000 bp (ca 5700 BP). The last example may not 
be in its original position, since there was disturbance in the surface of Layer 3A from 
three burials in shallow pits and from habitation features from Layers 1–2. These axes are 
similar in size to the small Type 1a and 1b axes of Period 2, and three of them are similar 
in shape to Type 1a and one is similar to Type 1b. Type 1c axes form a separate type 
because of their finish, three having grinding more-or-less all over, including their cutting 
edges, and the fourth being a finely retouched flake tool in the shape of a small waisted 
axe. They include the only ground examples of waisted axes known to me, other than the 
examples reported above from Pamwak and Cape Gloucester and two suspect axes from 
Karimui.  

The function of these small waisted axes is not clear and I have already commented that 
they could be ornamental or carving tools. However, they are not particularly sharp, but if 
sharpened could have been used for woodworking, serving long after the hunting and 
foraging waisted axes disappeared. Perhaps the small ground waisted axes were worn as a 
neck or an ear ornament, such as was done with small chisels and adzes among Pacific 
Island people of the recent past.   

Discussion   

Although the earliest examples of waisted axes at Yuku are not directly dated, they 
were certainly in use long before the earliest cultivations at Kuk in the nearby Wahgi 
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Valley at around 9000 bp (ca 10,000 BP). The estimated date of the earliest waisted axe at 
Yuku, Type 1a, is 15,000 bp (ca 17,900 BP), at the beginning of the late Pleistocene 
climate amelioration. The waisted axes are interpreted as foraging and hunting tools, made 
of coarse-grained locally available rock and either sharpened by bifacial retouch or used 
unsharpened with the unmodified edge of a cortex flake as a cutting edge. Thus their 
cutting edges were not particularly sharp, nor of the kind associated with forest clearance 
and agriculture. Their usewear and damage include breaks on their butts probably caused 
by the use of a stone or stick to drive the waisted axe into logs and hollow trees as a 
cleaver, to split them open to reach hiding animals and larvae and to dig out tunnelling 
animals and roots in the ground.   

This range of functions was served by three sizes of waisted axes, the large ones 
possibly being two-handed tools, the medium-sized examples serving as one-handed 
hatchets and the small waisted axe possibly of specialised function. Then toward the end of 
the period of climate amelioration came the rapid expansion of the mid-montane forest into 
the Highlands (cf. Haberle 1998:15–16). At est 10,500 bp (ca 12,400 BP) the people of 
Yuku apparently experimented with their axes, both the stone tools and their hafts, 
presumably to meet new tasks. Some of the waisted axes are narrower overall and have 
tanged butts (Type 1b), though the earlier Type 1a axe continued until 9700 bp/9740 bp (ca 
11,000 BP). After this date the working waisted axes, Types 1a and 1b, disappeared at 
Yuku, leaving only Type 1c, small ground waisted axes and one unground flaked axe, in 
Period 3.  

General discussion 

An interesting result of the above review is to realise how very few waisted axes have 
been found so far in the Central Highlands, other than at Yuku. There are a few unstratified 
finds at two other sites, at Baiyer River and Karimui, and a few other possible examples 
that may or may not be waisted axes in the sense they are defined in this paper. However, 
we are left with the impression that there may at least be other examples to be found at 
Kuk, Kiowa and Kafiavana, sites where a substantial proportion of the deposits has not 
been excavated, not to mention other as yet unrecognised early sites that may remain to be 
discovered. On the other hand, there are three other known localities that have produced 
relatively large numbers of waisted axes, Bobongara, Kosipe and Pasismanua, while very 
few of them have been found at other sites. Have we missed them at the other Central 
Highlands sites, or are there really two different patterns of distribution, a few centres of 
concentration and very few other sites? 

Three of the five Central Highlands sites may still contain evidence of waisted axes. 
Kuk is a huge site and caches of waisted axes or individual examples may be found in the 
future. Kiowa was first occupied at about 10,350 bp (ca 12,100 BP) (Table 4b), not long 
before the final appearance of utilitarian waisted axes at Yuku at 9700 bp/9740 bp (ca 
11,000 BP), so that, although half of the deposit has not been excavated, the absence of 
waisted axes would be unsurprising and the possible example in Layer 4 at 5250 bp (ca 
6000 BP) unlikely. Kafiavana was first occupied at a similar time, but only about 10% of 
the site area was excavated (White 1972:83), so waisted axes may be present there as well. 
Manim was first occupied at 9670 bp (ca 10,900 BP) and is therefore probably early 
enough to contain waisted axes, although it is not known whether the reported waisted 
blade was a waisted axe or not. Yuku was almost completely excavated, so it is unlikely 
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that any axes are still present, while Nombe was extensively excavated, although an 
entrance to an inner cave of uncertain extent was discovered there (Mountain 1991a:3.31, 
Figure 3.5).     

On the other hand, it could be argued that the sites with numbers of waisted axes are 
found where a major seasonal plant resource was exploited. Such an important seasonal 
resource at Yuku is marita, Pandanus conoideus, seeds from which are present in all layers 
from 5B, dated to 12,100 bp (ca 14,200 BP), to the recent Layer 1. Kosipe is another site 
with a suggested major involvement with seasonal resources of continuing significance to 
Highlands people today, i.e. several species of nut pandanus that grow in the upper 
montane forest (cf. Haberle 1995:207–208). These are likely to have been the attraction for 
the early visitors to Kosipe at 2000 m altitude, in the vicinity of the Pleistocene tree line. 
Waisted axes are present in the layers of the Kosipe site, dating from the earliest 
occupation, before 26,870 bp (>30,600 BP), to the early to mid-Holocene, with dates of 
4050 bp (ca 4600 BP) and 8970 bp (ca 10,100 BP). Possible seasonal resources for 
Bobongara are unknown. Large numbers of waisted tools at Pasismanua can be attributed 
to the presence of chert resources, from which waisted and other kinds of artefacts were 
made.   

The three mainland New Guinea sites with numbers of waisted axes are far apart 
geographically and in time. One of the three sites is on the edge of the beach, one is at the 
upper tree line in the mountains and the third is in a little river valley at mid-montane 
altitude. Two of the three are open sites and the other is a little riverside rockshelter. 
Although this is hardly a representative sample of the population of New Guinea at the 
times the sites represent, it suggests that a consistent pattern of specialised occupation was 
present from the first settlement by humans until recent times. 

Another positive result of the reanalysis of the Yuku waisted axes in the context of the 
Central Highlands is to improve understanding of the variation within the waisted axe type, 
at least in one locality, and possibly more generally. The Type 1b waisted axes were found 
at Yuku in Layer 4C, est 10,500 bp (ca 12,400 BP). This is a new kind of axe that was 
developed to meet the demands of changing resources with the expansion of the mid-
montane mixed oak forest into the Highlands, but before the earliest signs of cultivation at 
Kuk. The resources of the region were rapidly expanding and changing, its residents were 
still foraging and hunting and they tried out a new kind of axe, while continuing to use 
their earlier Type 1a waisted axes. This is roughly contemporary with the establishment of 
the edge-ground Type 2b pebble axes in the Wahgi Valley sites, to be discussed in the next 
section, which was an axe capable of clearing forests for gardens, building houses for year-
round occupation of the Highlands, splitting firewood and making wooden artefacts. With 
the first gardens, people needed to fence them, particularly if, as is claimed (Bulmer 
1982:188–189), pigs were already present in the Highlands.  

The disappearance of Types 1a and 1b waisted axes at Yuku after 9700/9740 bp (ca 
11,000 BP) does not mean that the people who earlier used Yuku stopped coming 
seasonally to the site and hunting and foraging there. To the contrary, there are still animal 
bones and other stone tools at Yuku in the layers between est 8500 bp (ca 9500 BP) and est 
5000 bp (ca 5700 BP). However, the presence of the Type 1c ornamental or carving tools 
suggests that the hunters and foragers of Yuku had already experienced a technological 
change and adopted Type 2b axes for use at year-round agricultural settlements elsewhere. 
These would also have served for their hunting and foraging visits to Yuku, but there is no 
evidence for this at Yuku, although the small amount of material at this site means that 
such absence cannot be taken as significant. There is no indication of where people 
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associated with Yuku were now living the rest of the year, but the nearby Baiyer Valley 
probably offered environmental conditions similar to the Wahgi, and the presence of 
people there in the early Holocene is hinted at by the Type 1c axe (Figure 3g) that was 
collected from a site in the foothills above the Baiyer.   

The detailed re-study of the Yuku waisted axes shows that, with the exception of four 
unifacially flaked examples, they are very different from the Bobongara waisted axes. This 
is in spite of the general impression in the literature that they are very much alike. The 
Bobongara waisted axes were technologically different, having steep unifacial trimming all 
around their edges and different kinds of waists, including an example of an axe with a 
groove between its waisting notches (Groube et al. 1986:455, Figure 3a, b) and variations 
of ‘open’ and ‘closed’ waists (Golson 2001:190–191, Figure 1a). The Yuku axes in 
contrast were nearly all bifacially flaked, around their periphery and their cutting edge as 
well. They are similar in size to the Bobongara axes, except that Bobongara has no small 
axes less than 100 mm long. The contrasts are no surprise, given their occupation is 25,000 
years or more apart and the sites are hundreds of miles from each other and have a 1200 m 
difference in altitude. However, they probably also reflect differences in the plant and 
animal products that their respective waisted axes had to do with.  

Groube (1989:297–298, 302) has argued that waisted axes were used for forest 
clearance—ring-barking, branch trimming, root clearance and, perhaps with fire, the 
felling of smaller trees. This suggestion is based on his stated wish for an explanation for 
the large size of the axes at Bobongara. Many people have commented on this speculation 
as proven, but there is a problem in that even now there is still very little known about 
Lowlands vegetation in New Guinea 40,000+ years ago. The evidence for the waisted axes 
and their usewear in the Central Highlands agrees better with the other of Groube’s 
speculations, that waisted axes could have been used for food procurement in the 
Lowlands context. He refers to harvesting sago, splitting cycad trunks, thinning pandanus 
stands to ripen their fruits.   

The Yuku waisted axes belonged to people who visited the site for some thousands of 
years to feast on the fruits of Pandanus conoideus and who colonised the mid-montane 
altitudes at the end of the Pleistocene period of climate amelioration. The red pandanus 
fruit, as well as nut pandanus of several species, would have been sufficient in themselves, 
along with the hunting, to attract people to seasonal visits to the Central Highlands. 
However, ethnographic records also point to many other plant resources in the upper 
montane forests (see below), and there were other important tasks for waisted axes to 
perform, as has already been discussed above, such as splitting rotten logs to harvest grubs, 
chopping into hollow logs or trees to capture sleeping or hiding animals and digging up 
edible roots.  

Ethnographic insights 

Although no waisted axe has ever been seen in action by ethnographers in New Guinea, 
there has been much speculation about them and ethnography in both New Guinea and 
Australia has some ideas to offer. These include the possible hafting of the waisted axes 
and the plant and animal products that they were involved with.  

The wrap-around haft was recorded in use a hundred years ago on ground stone blades 
in New Britain and the northern Solomons by the German trader Parkinson (1907:239,  
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Figure 4: Possible hafting of Type 1, Waisted axes 
a. For Type 1a (Cranstone 1972:Fig. 1c) 
b. For Type 1b (Cranstone 1972:Fig. 1a) 
c. For Type 1b (Cranstone 1972:Fig. 1b) 

 
498–500, Figure 81 [1999:102–103, 217–218, Figure 81]; cf. Figure 4a here). He describes 
the various types of blade used in association with this hafting: with a sort of waisting in 
New Britain (1907 [1999]:Figure 39), with grooving in the northern Solomons (1907:498–
499, Figure 80 [1999:217–218, Figure 80]) and with neither (1907 [1999]:Figure 81; cf. 
Figure 4a here). There is a single example of a grooved waisted axe so far recorded for the 
New Guinea mainland, one of the three excavated from tephras at Bobongara and dating to 
more than 40,000 years ago. Golson (2001:194–195) discusses undated finds of waisted 
axes, some with grooves, from Guadalcanal and neighbouring islands of the central 
Solomons. There are also numerous examples of grooves on undated ground stone axe 
blades from the northern Solomons (for example Specht 1969:274, Figure XII. 10f, h, i) 
and grooving is also known on such blades in New Britain (for example Golson 
1968:Figure 1.5). 

Wrap-around hafts were nearly universal in recent times in Australia, with several 
different styles of construction, although only rarely associated with waisting of the tools 
(Dickson 1981:60–65). Other styles of haft already shown in Figures 4b and 4c could 
possibly have accommodated the tanged waisted axes such as were found at Yuku. 

Another ethnographic topic that assists in understanding the waisted axes are accounts 
of recent hunting and foraging in the Central Highlands. These functions were discussed 
briefly by the author (Bulmer 1977a:40–43) on the basis of information from Central 
Highlands ethnographers in the 1950s and 1960s. The most detailed sources available are 
two more recent accounts by a Highlands ethnographer, Ian Saem Majnep, of his personal 
experiences of hunting and collecting in the forest near the Kaironk Valley (Majnep & R. 
Bulmer 1983, in press). These reports show that even the depleted montane forests as they 
now are have complex plant resources. Towards the end of the late Pleistocene climatic 
amelioration the Highlands would have had their maximal density and diversity of plants 
and animals when the mid-montane mixed oak forest expanded into Highlands altitudes. 
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Type 2 – Oval/lenticular axes 

The oval/lenticular axes can be seen as a parallel technology to the waisted axes, but 
one that evolves into a new dimension. An oval/lenticular axe is defined on the basis of its 
cross-section and the finish of its sides, which are either flaked or smoothed.  

They begin with the Type 2a flat axe (Figure 5) which is, as John Muke wrote (1984:72, 
Plate 6), a waisted axe without a waist. The next is Type 2b (Figure 6), the pebble axe, 
where the axe maker has switched in basic form from a tool that is relatively thin, being 
made from a flake, to one that concentrates its weight and strength by being thick. 
However, the Type 2a axe was sometimes made of a slab of schistose rock, a pebble slab 
that is more or less the same size and shape as a cortex flake. The Type 2b pebble axe also 
innovates in that it has a sharpened, narrow, slightly curved cutting edge for woodworking, 
instead of the broad flaked slightly curved working edge of the Type 2a flat axe.  

Neither type is butt-modified for hafting except for the retention of relatively rough 
finish on their butts, as smooth butts tend to slip in their hafts (Hughes 1977:174), while 
the presence of a roughly finished butt can be taken as an an indication that an axe was 
hafted.  On the other hand, the earliest Type 2a flat axes have a thick rounded butt, 
probably so that they could be used in the hand.   

The third type of oval/lenticular axe, Type 2c, the core axe, is made on a bifacial 
lenticular core, but this takes us beyond our destination in this paper. Type 2c is the first 
Central Highlands value-added trade axe and will be approached in the next paper.   

The Type 2 oval/lenticular axes changed from being a specialised adjunct to the 
Pleistocene waisted axe to become the universal New Guinea axe. They are present at all 
five of the Central Highlands sites, and the commonest axe at three of them, Manim, 
Kiowa and Nombe (Table 3). The three distinct subtypes that comprise it form a historical 
sequence beginning with Type 2a at the earliest known settlement in the Central Highlands 
in the Pleistocene, Nombe at around 25,000 bp (ca 30,000 BP), and continuing into the late 
Holocene. The youngest archaeological date for Type 2b pebble axes in the Central 
Highlands is 3580 bp (ca 3900 BP) at Manim and for the Type 2c axe is 2840 bp (ca 3000 
BP) at Wañelek. The latter is not, of course, Central Highlands, but the axes there are 
interpreted to be associated with the Central Highlands axe industry. 

There is considerable variation in the shape of Type 2 oval/lenticular axes in the Central 
Highlands sites, as there is in the other regions where they have been described in recent 
times. Oval/lenticular axes are typologically complex, and archaeologists and ethnologists 
refer to them variously, and not always helpfully, with labels such as ‘oval’, ‘lenticular’, 
‘pebble’, ‘flaked’ and ‘edge-ground’, attributes that do not necessarily distinguish them 
from other kinds of axes. The complexity is not well understood, although there appears to 
be a lot of regional and subregional style variation. It is also evident that oval/lenticular 
axes varied in recent times in the nature of their hafting, axe-style, adze-style and 
intermediate, without any necessary correlation with their functions (Golson this volume). 

In summary, the three archaeological types of oval/lenticular axes in the Central 
Highlands sites are: 

• Type 2a, the flat axe; 

• Type 2b, the pebble axe; and  

• Type 2c, the core axe.   
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Figure 5: Type 2a, Flat axes 

a. Yuku, Layer 5A; Y42 
b. Nombe, Stratum D1/5; NAC/8/61 
c. Skow, near Wañelek, unstratified 

d. Bobongara, unstratified; HP102 (Muke 1984:Plate 6, top right) 
e. Bobongara, unstratified; HP 97 (Muke 1984:Plate 6, bottom right) 

f. Bimba lagoon, Ambunti, unstratified; 79.2.CBH.4 (Swadling et al. 1988:No. 51) 
g. Yeni swamp (Gorecki 1989:Fig. 8.11, bottom) 

h. Tumolbil, unstratified (Swadling 1983:Fig. 41bB) 
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Stratified Type 2 Oval/lenticular axes in the Central Highlands sites  

Yuku  (Bulmer 1966) 

There is one example of Type 2a, none of Type 2b and two undiagnostic polished axe 
flakes, one in Layer 1 and the other in Layer 3A, that may come from Type 2c axes. 
However, the polished flakes may instead come from Type 4 planilateral axes or Type 5 
adzes. 

• Y42 is a large bifacially flaked Type 2a axe, 175 mm long, 98 mm wide and 29 mm 
thick (Figure 5a). It was found in Layer 5A, dated to est 11,500 bp (ca 13,500 BP) 
(Table 4a). It is a made on a piece of schistose rock, with patina on both faces, and a 
part of the cortex is remaining on the butt, offering a smooth instead of flaked surface. 
There is no indication of hafting and it was probably a hand-held tool. The bifacial 
flaking around the tool forms two relatively straight sides, with lightly worn sharp flake 
surfaces from retouch. The end-edge is a wide bifacially flaked point, showing lightly 
worn edges on the flakes that suggest heavier use on the end than on the sides. It 
appears to have been a hand-held digging tool, not yet much used but very carefully 
made. In style it is very different from the other Type 2a axes. 

Kuk  (Golson n.d.a, n.d.b; Gorecki 1982:46–48).  

The Golson collection may include examples of all three subtypes of oval/lenticular 
axe, although my classification of them here is opinion based solely on my reading of the 
descriptions in the catalogue of the stone finds from the site and area, because I have not 
been able to inspect the artefacts personally. 

Three axes are possibly Type 2a flat axes:  

• 1975/S193: an axe made on a flat pebble of local rock, with a lenticular cross-section. 
Complete except for a cutting edge, with no grinding visible. It may be unfinished.  

• 1979/S20: a small thin complete flake axe. Purchased. 

• Misc./S37: an axe made on a cortex flake, with additional flaking on the flake scar face 
and cortex and grinding on the other. This was found in Kuk Station storeroom, where 
chance finds were deposited by Station management. It is noted in the catalogue as 
comparable to the Nombe Type 2a flat axe, Stratum D1/5 (see below).  

Seventeen axes catalogued as flaked and ground oval axes are tentatively classified as 
Type 2b, although my information about Kuk does not allow me to discriminate certainly 
between Types 2b and 2c.  

The Gorecki collection includes a pebble axe with an oval/lenticular cross-section, 
probably a Type 2b axe, while one complete and four fragments of lenticular axes could be 
either 2b or 2c. 

Manim 2  (Mangi 1984:106–107, Table V, 158, Table XXIII) 

This is a site where Type 2b pebble axes, made from waterworn pebbles from the 
nearby stream, were finished, repaired and discarded.  There were no Type 2a or 2c axes 
found, but there were 35 items of Type 2b axe.  
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Figure 6: Type 2b, Pebble axes 

a. Manim, Layer Va (Mangi 1984:Fig. VIIc) 
b. Wañelek, unstratified; JAO/26 

c. Kafiavana, Horizon IX; 135.H4/(50) (White 1972:Fig. 18h) 
d. Kosipe, Layer 2; E5268 (cf. White et al. 1970:Fig. 3f) 
e. Kosipe, Layer 5; E5231 (cf. White et al. 1970:Fig. 3d) 

f. Kosipe, Layer 6; E5232 
g. Kosipe, Layer 6; E5223 

 

• Nine axes, five complete and four broken, from Christensen’s excavations were flaked, 
ground and polished pebble axes with ground cutting edges (Figure 6a). There were 
also three axe roughouts, defined as flaked artefacts similar to axes but lacking in 
grinding or a sharpened end-edge.  
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• Twenty-three ground and polished axe flakes and fragments were also found in the 
occupation layers at Manim (Mangi 1984:90, 106–107), attributed to the repairing of 
axes similar to the above.  

No axe manufacturing debris is described, so it is assumed the axes were initially flaked 
at a site somewhere by the stream. All but one of the axes, fragments and flakes are from 
local rock, the exception being a fragment possibly from the Tuman quarry 20 km to the 
east of Manim.   

The earliest deposits from human habitation at the Manim site date to 9670 bp (ca 
11,900 BP), but the earliest axe material dates to est 7000 bp (ca 7800 BP) (Mangi 
1984:106–107). Axemaking at Manim appears to have continued until about 3580 bp (ca 
3900 BP) (see Golson this volume), long after the clearing of the local forest according to 
sedimentary analysis (Hughes 1985:398–401).  

Kiowa  (Bulmer 1966, n.d.a).  

There are no examples of Type 2a or 2b axes present. 

• Fragments of five Type 2c core axes were found at Kiowa in Layer 2, est 3000 bp (ca 
3200 BP) (Table 4b). All of them, except perhaps one, are made of local rock (Chappell 
n.d. [1964]). 

• Nine polished flakes and fragments of axes from either Type 2c core axes, Type 4 
planilateral axes or Type 5 adzes were also excavated. Six flakes and fragments were 
found in Layer 2 , est 3000 bp (ca 3200 BP), one in Layer 3, dated to 4840 bp (ca 5500 
BP) and two in Layer 5, est 5750 bp (ca 6600 BP).  

Nombe   

There are two different assemblages of axes from Nombe, the first from preliminary 
investigations by Peter White (1967:346–350, 1972:132), the second from later 
investigations by Mary-Jane Mountain  (1983,1991a; Burton 1985:226–227).  

The axe material from Peter White’s preliminary investigations is assumed to belong to 
Type 2c core axes and fragments because all are described as having bifacial flaking and 
lenticular cross-sections, and are ground and polished. All except one butt were made of 
rock available in nearby streams. According to hand-specimen identification by John 
Chappell, the rock in these axes and all fragments was amphibolitic schist, hornblende-
hornfels and slatey hornfels (White 1967:349; 1972:132). These included nine axes and 
fragments, a roughout and 25 axe flakes, probably all from the equivalent of Mountain’s 
Strata A and B, <10,000 bp (ca <11,500 BP) (M-J. Mountain pers. comm. 2002; see Evans 
& Mountain this volume, Table 1). There are two complete axes, one cutting-edge 
fragment, two butt fragments, four side sections and a roughout (White 1967:346–350). 

• 12.A5/(4) is a complete small axe, 62 mm long, 31 mm wide and 9 mm thick, with 
slightly curved faces. It is completely ground, with a lenticular cross-section and a 
straight cutting edge that is slightly asymmetrical in plan. 

• D7.A3/(4) is a complete axe that is oval in plan and lenticular in cross-section, with a 
slightly curved cutting edge. It is flaked all over and is 71 mm long, 30 mm wide (in the 
middle) and 12 mm thick, with a squared butt. 

• One cutting-edge fragment has a symmetrical bevel and a lenticular cross-section. 
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• One of the squared butts has diverging sides and is from a largely unground, lenticular-
sectioned flaked axe. 

• Another of the squared butts is from a very broad, lenticular-sectioned, mostly ground 
axe. 

• Four sharp fragments of side sections of axes show the kind of bifacial flaking that 
creates the lenticular cross-section for which the lenticular axe is named. 

The stone artefacts of Type 2 from Mary-Jane Mountain’s investigations at Nombe 
(1991a) include one Type 2a axe from Stratum D1/5 and 44 polished axe flakes from 
Strata A and B, but their subtypes have not been identified. 

• NAC/8/61 (Figure 5b) is an edge-ground axe classified as Type 2a in the present study, 
found in Stratum D1/5 (Mountain 1983:94; 1991b:63) in the same deposit as two 
stemmed artefacts and dating to about 25,000 bp (ca 29,500 BP) (Mountain 1991b:63; 
cf. Golson 2001:192, 196). The Type 2a axe is edge-ground, 160 mm long, 102 mm 
wide and 39 mm thick. It is made on a weathered natural flake of schistose rock and 
primary flaking was used to shape the tool around much of its circumference. It was 
also retouched with small bifacial flaking along its perimeter, including the working 
edge but not the butt. The tool was partly ground on both faces on its lower (cutting 
edge) half, apparently to smooth the sharp primary and secondary flake edges and the 
working edge and its vicinity. There is heavy use polish from wear on the cutting edge 
and lighter use polish over much of the area of general grinding. 
 There is no indication of hafting and it could have been a tool used in the hand. The 
butt end is rounded and slightly thicker than the rest of the tool and could have served 
as a grip. There are vertical striations on its cutting edge from repeated downward 
chopping or digging and it was suggested (M-J. Mountain pers. comm. 2004) that this 
could have resulted from use as an adze.   

Type 2 axemaking sites near to the Central Highlands  

Wañelek  (Bulmer 1973, 1977b, 1991, n.d.d).  

While this open settlement was the site of the manufacturing of Type 2c polished 
oval/lenticular axes between 5455 bp (ca 6200 BP) and 2840 bp (ca 3000 BP), the 
presence of four Type 2b axes at the site and of two others at sites nearby indicates that 
this axe type was used, although perhaps less commonly, as well. 

Only one of the Type 2b axes was found in stratified context, in a grey garden soil, 
Layer B, that is above Layer C, redistributed orange subsoil from pit digging or levelling 
the site elsewhere, and Layer D, a grey-black composite layer of stratified occupation. This 
occupation is associated with the manufacture and use of Type 2c axes (mentioned, with 
dates, in the last paragraph), as well as a variety of other kinds of stone tools. The Type 2b 
axe is among relatively few artefacts found in Layer B, which is a garden soil and does not 
contain living floors. The artefacts in Layer B have probably been redistributed upward 
from the surface of the deeper living floors by digging associated with the later use of the 
garden soil. The other three Type 2b axes were part of the roadcutting collection, nearly all 
of which is associated with the Type 2c industry. Also, associating Type 2b with the Layer 
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D occupation is plausible because they are made of the same kinds of rock and with similar 
techniques to those used to make other artefacts found with this occupation. 

The Wañelek Type 2b axes are all partly ground, but not polished, including two that 
have ground cutting edges. The material is coarse-grained sedimentary rock or grey slate, 
similar to the rock used for the stemmed tools of Type 3 at the site, and two could have 
been made from broken stems from such tools. They vary in length from 80 to 120 mm, 
averaging 99 mm. One of these tools, JAO/26, is shown in Figure 6b, an axe that was 
broken on its cutting edge during use and shows hammering on its butt as well as flaking.   

There are 43 items of Type 2c axes in a preliminary count of the artefacts from 
Wañelek. The rock used in the axes is a local fine-grained greywacke. According to local 
informants, it is collected from the Kaironk River, about 500 m below the site. On the 
evidence from the site, it was brought in both as pebbles and roughouts that were then 
bifacially flaked and ground and polished. These will be described in detail in another 
paper (Bulmer n.d.d). 

Kafiavana  (White 1967:285–291, 1972:83–95)  

This rockshelter is 30 km to the southeast of Kiowa, beyond the Daulo Pass, the major 
cultural boundary between the Western and Eastern Highlands (Bulmer & Bulmer 
1964:39, 43–44). It was the site of the manufacture of Type 2b pebble axes, providing the 
largest stratified and dated assemblage of these tools. The Type 2b axes are present in all 
layers, from the most recent, Horizon I, to the deepest, Horizon IX, being absent only in 
Horizon VI (White 1972:91, 95). The earliest dated deposits are Horizons VII–VIII, 
≥10,730 ± 370 bp (ca 12,700 BP) and the most recent date is from the base of Horizon II, 
4690 ± 170 bp (ca 5300 BP). Figure 6c here is a butt fragment from the base of the site 
(White 1972:95, Figure 18h).   

The Kafiavana axes were made from pebbles of local rock, varieties of hornfels, 
greywackes, metagreywackes, micaceous nephrite, andesite and slate available in the 
nearby Fayantina River (rock identification by John Chappell). The site contains 54 whole 
and fragmentary flaked axes, 37 of which have signs of grinding. All have lenticular cross-
sections except for a locally made Type 4 planilateral axe in Horizon III. In the same level 
is the earliest of two fragments of gaima rock from the Kafetu quarry, 30 km to the 
northwest of Kafiavana. There is another fragment of Kafetu gaima in Horizon II.   

Pumakos  B   (Kobayashi & Hayakawa 1971)  

This is an axemaking site, a small rockshelter next to the Tsak River, west of 
Wapenamanda in Enga Province. The axes are probably Type 2c core axes that were 
mostly made of chert from the Tsak River, while axe finishing was carried out on the knoll 
above the rockshelter. The site was excavated in the 1960s and is, as far as I am aware, 
undated. There were 46 axes and axe fragments found in the excavations.   

Other Type 2 finds near to the Central Highlands 

Yeni 2 Swamp  (MSC) (Gorecki 1989:146–150, Figure 8.11, bottom)  

This site is in the lower Jimi Valley, north of the Wahgi Valley and at about 500 m 
altitude. A trench dug by the cattle station manager produced three artefacts, all of which 
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are made of a volcanic rock common in the area. The site is dated tentatively to older than 
6000 bp (ca 6800 BP) (Gorecki 1989:Figure 8.12).  

• One axe (Figure 5g) appears from the line drawing  (Gorecki 1989:Figure 8.11, bottom) 
to be a Type 2a flat axe. It is ca 133 mm long (measurement by author from the 
drawing). If a 6000 bp dating applies to this artefact, it is the most recent example 
known of a Type 2a flat axe. 

Skow, Kaironk Valley   

Artefacts were found in this garden area near Wañelek.  

• A Type 2a flat axe (Figure 5c) is 185 mm long, 93 mm wide and 40 mm thick. It is 
made on a flake with cortex on one face and is bifacially flaked around the perimeter 
and partly flaked on both faces. It has smoothing from wear on its flaked end-edge and 
for about halfway up its sides. This find may relate to the occupation of the Kaironk 
area reflected at Wañelek in layers dating from 15,100 bp (ca 18,100 BP) to 11,995 bp 
(ca 14,100 BP) (Bulmer 1991:472, Table 1).  

Dated sites with Type 2 axes outside the Central Highlands 

Kosipe  (White 1967; White et al. 1970; Bulmer n.d.b) 

This site at 2000 m in the Central Province mountains has already been discussed in the 
Introduction and in the section on Type 1 waisted axes. It also contained six (5+1?) 
stratified tools classified by White as axe-adzes (White et al. 1970:166, Tables 4, 6). Five 
of these can be classified as Type 2b pebble axes in terms of the present analysis. For the 
record, the non-Type 2b artefact is E5248 in Layer 4 (ref. 15 in White et al. 1970:Table 6). 
It is a much larger axe than the 2b axes, is unflaked on its butt, has a widely curved bifacial 
cutting edge that contrasts with the 2b axe and is provisionally identified as a hand-held 
pebble tool. The five Type 2b pebble axes provide a dated sequence beginning in Layer 6, 
which is older than 26,870 bp (>30,600 BP) (White et al. 1970:Figure 2), and ending in 
Layer 2 with two radiocarbon dates of early and middle Holocene age. There were also 
four unstratified Type 2b axes in the University of Papua New Guinea collection, although 
only three unstratified axes were reported by White (1967:Table 10.3). The nine Type 2b 
axes from Kosipe will be discussed further in a separate paper, already mentioned (Bulmer 
n.d.c). 

Of the five stratified Type 2b axes found in the excavations at Kosipe, two were 
illustrated by White et al. (1970:Figure 3d, f) and four are illustrated here (Figure 6d-g). 
For the record they are identified by both their PNG National Museum registration 
numbers and their field numbers (White et al. 1970:Table 6), as I disagree with White on 
the evidence of grinding on these tools. He describes only one axe specimen as definitely 
ground (White et al. 1970:166), a small Type 2b axe in Layer 2 (E5268, KCNG/48, Figure 
6d here), which is bifacially flaked and partly ground all over with a bifacially ground 
cutting edge that is slightly curved in plan. There are no Type 2b axes in Layers 3 and 4, 
but there is one in Layer 5 (E5231, IV/3-4, Figure 6e here). This is a broken axe that lacks 
a substantial part of the end with the cutting edge, but like the Layer 2 axe it is bifacially 
flaked and partly ground all over.   
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There are three Type 2b items in Layer 6. One is a nearly entire axe (E5232, I/4, Figure 
6f here), with only the end of its butt missing. It has a heavy patina, but it appears to have 
been partly ground and bifacially flaked all over. Its cutting edge is flaked, but given the 
patina, it cannot be seen whether it had been used, so that the cutting edge may instead be 
unfinished. The other two items in Layer 6, E5223 (II/4, Figure 6g here) and E5226 (I/4, 
the same designation as for E5232) are both referred to as ‘Bit only’ by White et al. 
(1970:Table 6), although only the former was present in the UPNG collection. E5223 is 
identified by me as a ground and sharpened cutting edge and bevel from a Type 2b axe. 
There is sufficient of the fragment present to indicate that it was similar to axe E5268 in 
Layer 2, with the cutting edge slightly curved in plan and bifacially bevelled and 
sharpened. The missing bit, E5226, is assumed for the sake of argument to be similar to 
E5223 because all of the other axes are otherwise consistent with the characteristic 
attributes of Type 2b axes. 

The three complete or nearly complete Type 2b axes at Kosipe appear to have attributes 
similar to the Type 2b axes at Manim in the Central Highlands and at Kafiavana nearby, 
although their manufacture at these sites began much later in time. The earliest occurrence 
so far is at Kafiavana, one layer of occupation below a date of >10,730 bp (ca 12,700 BP) 
for Horizons VII/VIII, with examples later in time at Manim. 

Bobongara  (Muke 1984:72, 74, Plate 6).  

Although most of the artefacts in the Bobongara collection are waisted axes, there is a 
smaller number of other stone artefacts, including two pebble flake tools described by 
Muke (1984:72) as like waisted axes, but without the waists. These are  technologically 
similar to the Type 2a flat axes, except that they are made on much thicker cortex flakes 
and are unifacially flaked, as are all but one of the waisted axes from Bobongara. Although 
these tools are not directly dated, they probably belong to the same period, before 40,000 
years ago, as the dated waisted axes at Bobongara. 

• HP 102 (Figure 5d) (Muke 1984:Plate 6, upper) is oval both in plan and cross-section, 
142 mm long, 105 mm wide and 60 mm thick. It is made of coarse-grained andesite and 
is heavily weathered, making it impossible to see signs of any usewear. 

• HP 97 (Figure 5e) (Muke 1984:Plate 6, lower) is also oval-shaped and has been flaked 
along the entire margin, forming a high-domed section. This tool is 137 mm long, 82 
mm wide and 70 mm thick. It is also deeply patinated, making it impossible to observe 
usewear. Muke (1984:74) comments that it is similar to a pebble tool, Lampert’s Type 
2a, from a site on Kangaroo Island in Australia (Lampert 1981:47, Figure 25). 

Unstratified finds outside the Central Highlands 

Bimba Lagoon, East Sepik Province  

• An artefact (Figure 5f) from Bimba Lagoon, near Ambunti, is in the collections of the 
National Museum, Port Moresby (Swadling et al. 1988:19, 20, No. 51) (Cat. No. 
79.2.CBH.4). It is 127 mm long and tentatively classified here as a Type 2a flat axe, 
although it is referred to as a waisted blade. 
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Tumolbil, West Sepik Province  

• An artefact from Tumolbil (Figure 5h), described as a chert blade (Swadling 1983:95, 
Figure 41bB), was found during the construction of the local airstrip. It resembles the 
Type 2a flat axe (NAC/8/61) from Nombe discussed above. It is 150 mm long.   

 

 

Figure 7: Possible hafting for Type 2a, Flat axes 
Australia (McCarthy 1967:Fig. 36) 

 

Figure 8: Possible hafting of Type 2b, Pebble axes 
a. Baliem Valley, Irian Jaya (Hampton 1999:Fig. 2.24) 
b. Baliem Valley, Irian Jaya (Swadling 1983:Plate 29) 
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Discussion and ethnographic insights  

The archaeological evidence of the Type 2 oval/lenticular axe has created a clear picture 
of its beginnings in the Pleistocene, firstly with the rare but widespread evidence of the 
Type 2a flat axe and secondly with the presence of the Type 2b pebble axe outside the 
Highlands at Kosipe even earlier, before >30,600 BP. The earliest evidence of the 
manufacture of the Type 2b axe in the Highlands, at Kafiavana, just to the east of the 
Central Highlands region discussed here, is before the end of the Pleistocene, ca 12,700 
BP. The first sign so far of Type 2b pebble axes in the Central Highlands, as defined, is at 
Manim, ca 7800 BP, but this apparently late appearance is possibly due to sampling error 
in the small number of sites available at present. The emergence of the third type, 2c, the 
core axe, is less clear from the collections from the Central Highlands sample sites and has 
only been introduced briefly here, to be taken up in greater detail in the next paper, as the 
precursor of the Type 4 planilateral axes of the Central Highlands.  

Type 2a 

The Type 2a flat axe is not only rare but appears not to have been made in one standard 
style. The two dated examples at Yuku and Nombe are not similar in details of their 
attributes, but they seem to be a similar kind of tool. Muke’s (1984:72) concept of the 
waisted-axe-without-a-waist concerning the earlier examples from Bobongara is an 
interesting idea and would apply to the Yuku and Nombe Type 2a axes as well. They seem 
to be hand tools and at least the axe from Nombe has seen a lot of hard work. The Yuku 2a 
flat axe has not had much use at all, while details about the 2a flat axes from Bobongara 
have been obscured because of heavy weathering. However, the Tumolbil surface find fits 
with the three early unhafted versions of Type 2a, particularly the Nombe example. 

We do not have much information about other possible examples of Type 2a flat axes 
from the Sepik and Yeni, but their outline shape in the illustrations seems similar and they 
could be variants of the Pleistocene Type 2a axes. Observers have referred to these as 
waisted/tanged blades, but they hardly have a waist or a tang. There are Australian axes 
similar to them that use variants of the wrap-around handle (Figure 7), so perhaps the three 
unstratified axes from the Sepik Provinces and Yeni were tools like these. There are also 
examples recorded in the undated Pasismanua collection from New Britain (Bulmer 
2005:Figure 8c, d).   

Type 2b 

The pebble axe is a utility wood-chopping tool. The earliest evidence of such service is 
at Kosipe, where the purpose attributed to site use was the harvesting of pandanus nuts 
(White et al. 1970:168–169), while the pollen evidence (Hope 1982:217) indicates the 
clearing of the local swamp, possibly to expand the area available for nut trees, back to 
30,000 bp or earlier. There is an edge-ground fragment of a Type 2b pebble axe and a 
fairly complete 2b axe with a flaked (unfinished?) cutting edge in the oldest layer at 
Kosipe, below a date of 26,870 bp (>30,600 BP), as well as a second cutting-edge 
fragment which I have not seen. They and examples of Type 2b in Layers 5 and 2 indicate 
a continued presence of the tool until the late to mid-Holocene. These pebble axes may 
have had hafts such as those used for Types 2b and 2c in recent times (Figure 8).   

The subsequent development of Type 2b axemaking can be attributed directly to the 
arrival of the mid-montane forest in the Wahgi Valley and the mountains above as a result 
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of the late Pleistocene rise in temperature around 14,500–8500 bp or some 17,500–9500 
years ago (Hope & Haberle this volume) and the beginnings of agriculture (Denham this 
volume). The archaeological evidence suggests that axemaking workshops were 
established, the earliest at Kafiavana ≥10,730 bp (ca 12,700 BP) and then at Manim ca 
7800 BP. It is interesting to consider whether the archaeological evidence reflects people 
coming from the valley to make their own axes or whether certain settlements in the 
foothills were already specialising in axe production.  

The 2b pebble axe is the first utilitarian wood-chopping and -splitting tool. It no doubt 
was responsible for the forest clearance in the Wahgi Valley and surrounds, which was 
widespread by about 6000–7000 years ago (Hope & Haberle this volume). The pebble axe 
also would have assisted in housebuilding, clearing vegetation in gardening, fencebuilding. 
The pig has been claimed to be present by 10,000 bp (Bulmer 1982:188–189) and if so the 
2b pebble axe would have been highly useful to fence them in or out of the gardens and 
settlements and to build them shelters to be shut into at night. And firewood-splitting is 
another of the main daily tasks for wood-cutting axes.  

Type 2c   

The occupation of the rockshelters changed as the Type 2b pebble axes were replaced 
over time by Type 2c axes and Type 5 adzes made from bifacially flaked cores of new 
kinds of rock, either quarried or from new surface sources. These tools were made in new 
areas where the fine flakeable rock occurred and the change was marked by the presence 
of small numbers of polished fragments and flakes of the new rock in different sites. The 
dates for these changes in rock and technology at sites where it is registered, like Nombe, 
Kiowa and Yuku, vary. There is a polished fragment of rock from the Dom quarry in 
Stratum B at Nombe, dated to between 4500 bp (ca 5000 BP) (Evans & Mountain this 
volume, Table 1) and <8320 bp (<9300 BP) (Burton 1985:Table 10.7). The earliest 
evidence at Kiowa is from Layer 5, est 5750 bp (ca 6600 BP) (Table 4b): a polished 
fragment from a Type 5 adze and two polished flakes that could have come from either 
Type 2c, Type 4 or Type 5 tools. At Yuku there is a ground adze fragment from Layer 3C 
dated to est 7500 bp (ca 8300 BP) (Table 4a). The matter will be discussed in detail in the 
follow-up to the present paper. On present evidence it seems likely that, because of 
differences in the availability of new high-quality rock, Type 2b axes continued to be used 
for some time alongside the new types of tool.    

Type 3 – Stemmed axe-like artefacts 

These artefacts are part of this classification of axes because they have or appear to 
have stems5 and end-edges, and some of them have been found in the same Pleistocene 
sites as waisted axes. Others are from much more recent sites as trade objects and 
agricultural tools, but they have been described together with the earlier types in order to 
clarify their differences in attributes. Notably no Type 3 artefacts appear to be axes, 
although many people assume that they are.   

The stemmed artefacts have been divided into five types, based on the artefacts in the 
Central Highlands collections: 

 Type 3a, round-bladed spade; 
 Type 3b, flake knife/scraper; 
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 Type 3c, ornamental object; 
 Type 3d, broad-bladed spade; and 
 Type 3e, pointed hoe. 

Type 3a – Round-bladed spade (Figure 9) 

These tools are characterised by having relatively small short stems (about one-third of 
the length of the tool) and by a sort of knob at the end of their stems, suggestive of a 
device for preventing slippage of their bindings. They have distinctively shaped, nearly 
circular blades, a product of using the edge of a large cortex flake from a waterworn 
boulder. Tools of this shape have been named ‘tanged axe’ by Jack Golson (2001:186–
187, Figure 1b), although ‘stemmed axe’ is used by Les Groube for a similarly shaped 
artefact (1987:169, Figure 1b). 

‘Spade’ is perhaps not the best label, as it may suggest robust and heavy digging, of 
which this elegant tool is not capable. However, this is definitely a digging tool and there 
are many lighter kinds of digging it could have served, such as digging hunting pits, oven 
pits and small drainage ditches for houses and gardens. The blades are relatively thin and 
bifacially retouched on the most complete examples, and some have limited breakage on 
the cutting edge as from collision with a small unseen rock in the ground. The only 
evidence of percussive use of this tool is a small number of accidental chips on the circular 
cutting edge, a kind of working edge that is not suitable for chopping wood or other hard 
material. Also its stem is not robust enough to have served a wood-working axe.  

Central Highlands and nearby sites 

Nombe  

• Nombe (i) (Figure 9a) (no registration number) (Mountain 1983:Figure 7). This is a 
complete example of a Type 3a round-bladed spade, found in Stratum D1, Square M71, 
in deposits dated to about 25,000 bp (ca 30,000 BP) (Mountain 1981:25; 1983:94; 
Figure 7 and pers. comm. 2002) (Evans & Mountain this volume, Table 1 for 
chronology). It is 138 mm long and ground on both faces (measurements taken from 
Mountain’s illustration). Its stem is 37 mm wide (min.) and 48 mm long, while its blade 
is 100 mm wide (max.) and 94 mm long. The flakes broken from the cutting edge (see 
Figure 9a) are possibly a result of use, perhaps from having struck pebbles during 
digging. This tool is made of slatey hornfels (Gillieson & Mountain 1983:44). 

• Nombe (ii) (no registration number) (Mountain, pers. comm. 2002). This item was 
found in the same place in the excavations as Nombe (i) above and is reported to be a 
broken stem from a tool similar to that artefact. It is also made of slatey hornsfels.  

Kuk 

• K74/53 (Figure 9b) is a fragment from the end of the stem of a stone artefact, probably 
a Type 3a round-bladed spade. It is part of a hafted tool, on the basis of the smoothed 
flaking on the stem, in contrast to the next type, the flake knife/scraper, which has sharp 
flakes on cutting edges around its stem. The Kuk tool was found in sediments dated to 
ca 20,000 bp (ca 23,700 BP) beneath the garden soils and ditch systems at Kuk, in the 
vicinity of some ‘foreign’ rock fragments and lumps of charcoal (Golson 2001:192; 
n.d.a, pers. comm. 2001). The stem is 82 mm long at the break and its minimum width 
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is 42 mm, similar in size to Nombe (i) discussed above. If it came from a Type 3a tool, 
it would have had a blade ca 100–150 mm in diameter.  

 
Figure 9: Type 3a, Stemmed round-bladed spades 

a. Nombe, Stratum D1 (Mountain 1983:Fig. 7) 
b. Kuk; K74/53 (J. Golson, pers.comm.) 

c. Wañelek, unstratified; JAO/75 
d. Wañelek, unstratified; JAO/107 

e. Kosipe, unstratified; E7154 (Swadling 1981:15, No. 2) 
f. Kosipe, Layer 4; E5227 (cf. Swadling 1981:15, No. 6 and White et al. 

1970:Fig. 3b, Table 5, IV.3) 
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Wañelek 

Two slate artefacts identified as being Type 3a round-bladed spades were found in 
unstratified deposits from the roadcutting at Wañelek. They are interpreted as deriving 
from the second period of occupation of the site, dating from 5455 bp to 2840 bp (ca 6200 
BP to ca 3000 BP). There are no dated stratified examples. 

• JAO/75 (Figure 9c) is a used tool (Bulmer 1973:Figure 5a). It is 125 mm long, worn 
and smoothed from use, with wear on the stem that suggests it was hafted. Its stem is 48 
mm long and 34 mm wide, while its blade is 105 mm wide and probably had been 
similar in length.  

• JAO/107 (Figure 9d) is a discarded roughout probably intended to be a Type 3a 
stemmed tool. It was discarded when the stem snapped off at its base. 

Other sites 

Kosipe 

Two examples of the Type 3a round-bladed spade (E5227 and E7154) were found at 
Kosipe. 

• E7154 (Figure 9e) (Swadling 1981:15, No. 2) is 190 mm long, with a 160 mm-wide 
blade and a stem 47 mm wide (min.). These measurements are taken from the published 
photograph. It is an unstratified surface find.  

• E5227 (Figure 9f) was found in Layer 4 at Kosipe and listed as a waisted blade (White 
et al. 1970:Table 5, IV.3). The most relevant of the available radiocarbon dates is ANU-
190, 26,450 + 880 bp (>30,600 BP) on charcoal collected from the central portion of 
Layer 4 (White et al. 1970:160, Figure 2), but the relationship of E5227 to it is not 
certain. It is nonetheless a definitely Pleistocene artefact. It is 124 mm long and has a 
blade 105 mm wide and a stem 33 mm wide (min.) and 45 mm long. This tool was 
made on a pebble cortex flake and has usewear on its bifacially retouched working 
edge, while wear on the stem suggests it had been hafted. It is illustrated in White et al. 
1970:Figure 3b and Swadling 1981:15, No. 6.  

Bobongara 

Two possible stemmed tools were reportedly found at Bobongara. The first was 
described by Groube as ‘stemmed’ (Groube et al. 1986:455). This artefact can be 
associated with the other artefacts found at and around the site, which is dated to >40,000 
years ago. The second artefact, reported by John Chappell (pers. comm. to Golson 2000), 
was found 3 km southeast of the excavation site and therefore may not necessarily relate to 
the dates from that site.  Another tool labelled ‘knobbed axe’ may also belong to this type 
(Groube et al. 1986:455; Golson pers. comm. 2002), although that may not be what was 
intended by Groube.  

Pasismanua, West New Britain 

An example of a Type 3a round-bladed spade in a large collection of chert artefacts 
from the Pasismanua district is illustrated by Goodale (1966:29, upper left), with the 
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following description: ‘One of the most typical types of scraper in the collection’ (Bulmer 
in press:Figure 5b). It is 100 mm long and 80 mm wide. 
 

 
Figure 10: Type 3b, Stemmed flake knives/scrapers 

a. Nombe, disturbed; 224.A6/(9) (White 1972:Fig. 23d) 
b. Yuku, Layer 7; Y25 

c. Yerem, unstratified; COA-U-2 (Gorecki 1989:Fig. 8.23) 
d. Talasea area, disturbed (Specht 1974:Fig. 4b) 

e. Yodda Valley, unstratified (Casey 1934:Plate IX.8) 
f. Lake Kopiago. unstratified; Lutheran Mission collection (cf. Swadling 1983:Fig. 41bA) 
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Type 3b – Flake knife/scraper (Figure 10) 

These artefacts are made on cortex flakes, with cortex on one face and a bulbar surface 
on the other. They have further flaking on both sides of the flake and on one or both faces 
at the proximal end of the flake, forming the ‘stem’ of the tool, which is not a hafting 
modification but a projection that has one or more working edges. The curved distal end of 
the flake provides an unretouched curved working edge, as well as a position for a series of 
other working edges. It is a hand tool with a variety of working edges, both unifacially and 
bifacially retouched, and with a variety of kinds of usewear evident. Thus this is a 
multipurpose tool used repeatedly for a variety of kinds of cutting and scraping. There is 
no clear indication so far of hafting on the Central Highlands examples, although they have 
not yet been examined for remains of plant material. As well, of the tools illustrated in 
Fig.10, only two, Fig.10b and 10f, have been examined personally by the author.  

Stratified evidence at Central Highlands sites 

Yuku  

• Y25 (Figure 10b) is from Yuku, Layer 7, est 15,000 bp (ca 17,900 BP) (Bulmer 
1966:127, Figure 15; 1975:30) (Table 4a). It is made of a cortex flake and is flaked on 
two sides and both faces of its butt. It is 100 mm long, 82 mm wide (max.) and 25 mm 
thick. It has no flaking or obvious usewear on the wide curved edge, but it has some 
signs of wear and possibly retouch around its butt (stem). The tool is unground. 

In more recent layers at Yuku there were other large hand tools in a variety of shapes 
that may have served for repeated use in cutting and scraping like Y25. 

Nombe 

• 224.A6/(9) (Figure 10a) is from the preliminary excavations at Nombe (White 
1967:350–351; 1972:132, Figure 23d). It is described as a ‘shouldered’ waisted blade, 
71 mm long, 53 mm wide and 22 mm thick. It appears from the line drawing to be made 
on a flake, with bifacial flaking forming the stem. It is reported to be a ‘blade ground 
more on one side than the other’ (White 1972:132). Its curved working edge appears 
from the line drawing to be an unretouched flake edge and the flaking on the ‘stem’ 
may have consisted of working edges. It is undated, but comes from disturbed deposits 
referred to earlier as probably less than 10,000 bp (ca 11,500 BP) (Mountain pers. 
comm. 2002). I have not personally seen this tool and for this record have used a 
combination of detailed published descriptions and evidence from Mountain’s thesis 
(1991a).   

Sites outside the Central Highlands 

Yerem, East Sepik Province  

• COA-U-2. The artefact in Fig. 10c is one of five examples of Type 3b flake 
knife/scraper that were found in a riverside surface scatter of artefacts at Yerem village. 
Yerem is in the Sepik lowlands, to the north of the Central Highlands, where the Yuat 
River meets the Sepik plain (Gorecki 1989:175, Figure 8.23, Plate 8.12; Swadling et al. 
1988:20, No. 54; Golson 2001:193). These artefacts, made on cortex flakes, range from 
70 to 130 mm long. The clear photographs and line drawings suggest they were similar 
to the Yuku Type 3b tool Y25, discussed above, and not hafted axes, as Golson 
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(2001:193) has previously implied. Like Y25, these artefacts appear to be unground and 
have flaked working edges on their stems. However, Gorecki was of the opinion that 
they were hafted (1989:175). I have not personally seen them, but the presence of a 
large number of sharp flake edges on their stems would have been incompatible with 
being hafted. There are a few conspicuous percussion flakes on the main curved flake 
edges of these tools, but their flake edges and stems also appear to have the variety of 
flaked working edges that are characteristic of the 3b Type stemmed flake knife/scraper. 
The tools have heavy patina making it impossible to identify usewear.   

Lake Kopiago, Southern Highlands Province   

• A stemmed artefact here identified as a Type 3b flake knife/scraper (Figure 10f) is in a 
collection at the Lutheran Mission at Lake Kopiago. The artefact and a photograph of it 
were sent to the University of Papua New Guinea in 1970 by Charles Modjeska, from 
which a line drawing together with measurements and notes was made by the author. 
Another line drawing (Swadling 1983:Figure 41bA) was taken from a copy of the 
photograph, presumably the same one that I studied. The artefact is made on a cortex 
flake 105 mm long and 71 mm wide (max.), while the stem is 25 mm wide (min.). 
There is primary flaking shaping the stem and unifacial and bifacial working edges 
nearly all around the perimeter of the flake. There are discrete areas that have unifacial 
usewear on the bulbar face of the flake, the end of the stem and several sections of the 
widely curved edge of the flake. Steep retouch of working edges is present in several 
areas and one part has use polish.  

Yodda Valley, Morobe Province 

• A stemmed obsidian artefact (Figure 10e) (Casey 1934:98, Plate IX, 8) was found under 
the ground surface in the Yodda Valley. The artefact has a carefully flaked stem, 
although the sides of the stem are uncertain, being indicated by dotted lines. This is 
because of the presence of a modern hafting (Casey 1934:98). The tool has an 
unretouched curved blade and looks like a formal version of the Central Highlands 
Type 3b flake knife/scraper. Casey (1934:98) says the artefact is 7.2 inches long (183 
mm). 

There are two other artefacts from Bulolo illustrated in the same paper (Casey 1934:97–
99, Plate IX. 9, 10) which Casey considers are similar to the Yodda piece, but I disagree. 
In terms of the present typology, those from Bulolo do not fit the Type 3b flake 
knife/scraper shape, having rounder blades and narrower pointed stems. These Bulolo 
artefacts were found in gravel deposits and are heavily weathered, but they appear to have 
been deliberately shaped, although whether they are flaked or ground artefacts cannot be 
established. On the other hand, they are similar in overall shape to, although much thinner 
than, a flaked artefact found at the Yeni Swamp site in the Jimi Valley, illustrated by 
Gorecki (1989:148, Figure 8.11, top). The two Yodda artefacts are also similar in length, 
172 mm and 158 mm, to the Yeni artefact, which is 156 mm long. 

New Britain  

• Obsidian flake tools with stems have been found in sites in the Talasea area, dating 
from before 5950 BP to 3650 BP, based on their associations with a sequence of ash 
showers (Torrence et al. 2000; Araho et al. 2002:61, 76–78). These tools are described 
as hafted knives/scrapers, having handles of rattan or bamboo on the basis of examples 
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with organic material adhering to their stems (Fullagar 1993:335). They differ from the 
Highlands Type 3b flake knives/scrapers in having a pronounced stem that looks like a 
knob handle. An artefact made of a non-local green rock, similar to the Highlands Type 
3b flake knives/scrapers (Figure 10d), was found in another Talasea site, in disturbed 
undated deposits (Specht 1974:305, Figure 4b). This tool was described as a ground 
adze.  

Discussion 

The Type 3b flake knives/scrapers in the Central Highlands reflect a long history of the 
type, indicated by its presence at est 15,000 bp (ca 17,900 BP) at Yuku. These are tools 
made on a simple cortex flake, with a stem created at the proximal end to provide for some 
working edges, while others are formed around the flake perimeter. It is a tool repeatedly 
used, with a variety of edges evident. A more formal variant of this tool is the hafted 
knife/scraper of the Talasea area. However, the Central Highlands type is not a hafted tool.  

Type 3c – Ornamental object (Figure 11) 

This is a delicately flaked stemmed artefact type, of which only two examples are 
known from the Central Highlands, and none from the five Central Highlands sample sites. 
Another example has been reported from the Sepik. They are usually referred to as axes as 
they resemble bronze axes found in Irian Jaya and in the islands of Southeast Asia 
(Ambrose 1996–97:8–11; Bernet Kempers 1988:290–296, Figure 14).  

Central Highlands finds 

• The Bomai artefact (Figure 11a) is a surface find from Gumine in Simbu Province, 30 
km southwest of Kiowa. The artefact was described as a stone replica of a bronze 
socketed axe (Bulmer & Tomasetti 1970). This was based on its close similarity in 
shape and size to bronze axes found in the Lake Sentani area of Irian Jaya (de Bruyn 
1959, 1962; Ambrose 1996–97:1080–1082, Figure 2). These similarities include 
distinctive curved points on the extremities of the curved working edge and a thickened 
knob on the end of the stem resembling a metal socket with studs. The Bomai tool is 
heavily weathered, but its surface and cutting edge show that it was delicately bifacially 
flaked and not ground or polished. Such details suggest that it is not a utilitarian axe, 
being too fragile for such use, but perhaps a personal ornament or a ceremonial axe. It is 
152 mm in width and 125 mm long (from the end of the stem to the centre of the cutting 
edge). The rock of which it is made is coarse-grained mudstone.  

• PDB 115 (Figure 11c) (Muke 1984:97, 101, Plate 15, right) is a Type 3c ornamental 
object found at Karimui in Simbu Province, 20 km south of Bomai. It was collected by 
Robin Hide, reportedly found by locals in their gardens. It is 147 mm long 
(measurement taken by the writer from the photograph). The rock type is not identified. 
It differs from the Bomai artefact in having shorter points at the ends of its curved edge. 

East Sepik area  

• An obsidian Type 3c ornamental object (Figure 11b) was found somewhere between the 
Sepik River and the mountains south of Wewak (Swadling et al. 1988:19, 20, No. 50). 
It is 150 mm long. (PNG National Museum Cat. No. 84.7.1.CLW.1). 
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Figure 11: Type 3c, Stemmed ornamental objects 
a. Bomai axe, unstratified (Bulmer & Tomasetti 1970:Fig. 1) 

b. East Sepik Province, unstratified (Swadling et al. 1988:No. 50) 
c. Karimui, unstratified; 83.100.PDB.115 (Muke 1984:Plate 15, right) 

d. Chobu site (FCR), Talasea area (Araho et al. 2002:Fig.3) 

Discussion 

These artefacts were thought to be stone imitations of metal axes present among bronze 
finds in the Lake Sentani area of Irian Jaya (Bulmer & Tomasetti 1970), an idea supported 
by the discovery of other kinds of stone artefacts that also appear to have bronze 
prototypes. In particular, two stone spearheads or daggers resembling bronze pieces from 
Lake Sentani (Ambrose 1996–97:Figure 2b, c, after de Bruyn 1959:Photos 1, 3.2) were 
found in the Simbai area of the Bismarck Mountains (Bulmer & Clarke 1970). More 
recently, a piece of bronze was excavated at a site in the Manus group, dating to around 
2000 years ago (Ambrose 1988). Because there is no known bronze-making in New 
Guinea, these artefacts are thought to have come to New Guinea directly by sea from 
bronze-working centres in Southeast Asia or via the Lake Sentani or other settlements. 
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All or some of the above speculations may be incorrect as there are obsidian artefacts 
that are similar to the Type 3c stemmed artefacts in the Talasea area near obsidian sources 
(Figure 11d). The Talasea artefacts have been dated to >5950 BP to 3650 BP (Araho et al. 
2002:61) and their purpose is thought to have been as prestige trade items. The dating 
suggests that their production began long before the manufacture of bronze artefacts began 
in Southeast Asia (Bellwood 1997:268). It might be suggested that the bronze axes may 
have been made in imitation of the elaborately flaked obsidian artefacts, rather than the 
opposite. Both of the Central Highlands examples can be suspected of being made locally 
in imitation of obsidian artefacts, rendered in suitable available rock in the absence of 
direct access to the obsidian supplies of New Britain and Manus. 

All this is speculation for the present, particularly in view of the fact that no obsidian 
finds have so far been reported for the Highlands earlier than 1500 bp (ca 1400 BP) (White 
1972:98; 1996:Figure 3). However, there is New Britain obsidian in the Sepik, possibly of 
mid-Holocene age (Araho et al. 2002:72; Swadling & Hide this volume), including the 
East Sepik Type 3c artefact dealt with above. As will become clear from the discussion of 
Type 3d, there are connections between the Sepik and the Highlands and this could 
account for similarities of artefacts styles between the Highlands and New Britain that 
were pointed out a long time ago (Bulmer & Bulmer 1964:67–72).  

Type 3d – Broad-bladed spade (Figure 12) 

This tool and the next, Type 3e, the pointed hoe, are agricultural tools of the mid- to late 
Holocene, and they are included in the present discussion in order to clarify the differences 
among the stemmed tools, particularly in order to set apart the Pleistocene tools. Type 3d 
is distinguished by a long bifacially flaked straight-sided and slightly tapering stem, nearly 
half as long as the total artefact, and a broad curved blade, about twice as wide as it is long. 
Only one intact example of this tool type has been found so far in the Central Highlands, 
but examples were found nearby at Wañelek and two similar artefacts have been found in 
the Sepik area as well.  

Central Highlands and nearby sites 

Wurup, near Manim 

• This spectacular artefact (Figure 12a) was found at Wurup, in the upper Wahgi Valley, 
10 km south of Kuk (Christensen 1975b). Ole Christensen called it a ‘tanged blade’, but 
it will here be called ’the Wurup tool’ and classified as a Type 3d broad-bladed spade, 
consistent with the terminology suggested in the present paper. This is a large and 
complex formal tool and Christensen suggested that it was possibly a ceremonial tool, 
perhaps an imitation of a metal form.  
 It is particularly large among stemmed tools, 273 mm long (combining the stem and 
the blade) and 298 mm wide across its blade. Its stem is 125 mm long and 53 mm wide 
at the base. It is made of schistose slate or schist, its flat faces formed by the natural 
cleavage of the rock’s bedding planes, and the tool was further thinned on its faces by 
careful bifacial flaking and grinding. It is particularly finely flaked and polished all 
around the circumference of its bifacial cutting edge and has smoothing and striations 
on both faces as well as on and around the working edge, suggestive of use in digging 
in the ground. This is supported by the presence of minor fracturing along the centre of 
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its working edge, possibly from incidental collision with small rocks or other hard 
objects in the soil. This usewear indicates it has been repeatedly used for a long time. 
The presence of usewear on so spectacular an artefact may be evidence of its 
ceremonial use in cultivation. 

 

 
 

Figure 12: Type 3d, Stemmed broad-bladed spades 
a. Wurup, unstratified (Christensen 1975b:Fig.1) 

b. Wañelek, unstratified; JAO/30 
c. near Wañelek, unstratified; K/S/1 
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Wañelek   

• Seven stems of the diagnostic shape of Type 3d and presumably broken from similar 
tools were found in stratified deposits at Wañelek (Bulmer n.d.d) with dates between 
5455 bp and 2840 bp (ca 6200 BP and ca 3000 BP). They are slightly tapered, with 
straight nearly parallel sides ending in a rounded point, and are minutely bifacially 
retouched all around the stem. They have been discarded after they broke from their 
blades, across the base of the stem, at various stages of manufacture and use. The 
character of the blades to which they were formerly attached is, of course, a matter of 
speculation, but none of the other stemmed tool types discussed in this paper have 
similar stems and it is therefore likely on present evidence that they belonged to Type 
3d broad-bladed spades. The stems are smaller than that of the Wurup tool. They range 
from 60 mm to 102 mm in length and 40 mm to 52 mm across the base and therefore 
are likely to have belonged to tools that varied from slightly smaller to substantially 
smaller than the Wurup tool, which has a stem that is 125 mm long and 53 mm wide 
across its base. It is therefore probable that the seven Wañelek stems belonged to 
utilitarian spades rather than ornamental or ceremonial artefacts, the interpretation I 
make of the Wurup tool.   

No complete examples of the Type 3d broad-bladed spade were found at Wañelek, but 
there are two unstratified examples, one with all of its blade and another with a part of its 
blade surviving. These are similar to the Wurup tool in their shape, if somewhat smaller in 
size.  

• JAO/30 (Figure 12b) was found in the disturbed roadcutting collection. It has a blade 
that is 217 mm wide and 93 mm long, about two-thirds the size of the Wurup tool blade, 
which is 298 mm wide and 148 mm long. Its stem is missing, having snapped off across 
the base during manufacture (Bulmer 1973:Figure 5c). The tool was discarded at the 
stage when it was having its working edge finished with light bifacial flaking.  

• K/S/1 (Figure 12c), probably a similarly sized tool to JAO/30, was found in 1973 by a 
local man in a garden in the Kaironk Valley, near to Wañelek. It is a well-finished and 
well-used tool, having a long straight-sided, slightly tapering stem, 105 mm long and 55 
mm wide across the base. However, nearly all of its blade is gone, broken across its 
width just below the stem, presumably during use. The stem is worn and smoothed as if 
it was used without a haft and there was an attempt to sharpen the remaining blade 
before the tool was discarded.  

Outside the Central Highlands 

Ambunti, East Sepik Province 

• This slate tool, found near Ambunti, appears not to have been used  (Swadling et al. 
1988:19, 20, No. 47; PNG Museum Cat. No. 83.123.61 CLU.1). It is generally similar 
to the Wurup tool, but has a thinner broader blade and a much longer stem and it is 
much less precisely flaked. It is 335 mm long, and, like the Wurup tool, it is probably a 
ceremonial object rather than a utilitarian tool. 

Taora site, West Sepik Province 

• A stemmed tool from the Taora site is one of a group of broken slate artefacts that were 
found in layers dated to between about 6000 bp and 2250 bp (ca 6800 BP and 2200 BP) 
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(Gorecki et al. 1991:120).  It is reported by Gorecki to resemble the stemmed tool from 
near Ambunti discussed in the last entry.                 

 

 
 

Figure 13: Type 3e, Stemmed pointed hoes 
a. Kuk, unstratified (Allen 1972:Fig. 3) 

b. Kuk locality, unstratified; 77027 (Gorecki 1982:Fig. 1) 
c. Wañelek, unstratified; JAO/33 (Bulmer 1982:Fig. 18) 

d. Wañelek, unstratified; JAO/106 
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Discussion 

The Type 3d broad-bladed spade was discussed by Axel Steensberg (1980:103–108), 
who pointed out its similarity to rope-traction blades from Bronze Age Syria, used to make 
furrows for planting seeds. The Wurup tool resembles those tools not only in general 
shape, but also because it has two indentations at either side of the base of the stem which 
on the Syrian blades directed the position of the ropes. The Wurup tool has no distinctive 
wear to indicate use and Steensberg (1980:106) concluded that the tool might have been 
used in very loose soil, perhaps for making small groove drains in gardens. 

Type 3e – Pointed hoe (Figure 13)  

This tool is distinguished by a short, broad, tapered stem and a wide pointed blade. 
There are few known examples. There is a complete example that came from Kuk and a 
broken stem of similar size and shape from the Kuk area, while two examples were found 
at Wañelek. These are all made of slate or schist, carefully shaped by bifacial flaking, and 
are interpreted to be another form of stone digging tool.  

Kuk   

• This complete tool (Figure 13a) was collected from Kuk by Jim Allen (1970:179–180, 
Figure 3; 1972:Plate VII). It is made of meta-shale or schist that has broken into a thin 
flat preform that required little thinning flaking. It has a short broad stem, 76 mm long 
and 76 mm across its base, with bifacial flaking all around. It has a broad pointed blade, 
271 mm long and 177 mm wide, which is heavily step-flaked. These measurements 
were reported by Christensen (1975b:39). The entire pointed blade has a working edge 
all around, with usewear of tiny chipping. 

• Kuk 77027 (Figure 13b) is a larger but similarly shaped stem to that of the above tool, 
100 mm long and 95 mm wide across its base, collected near Kuk by Gorecki (1982:52, 
Figure 1). Although the character of the blade to which it was formerly attached is, of 
course, a matter of speculation, this stem is, like that of the complete tool, broad, short 
and tapered and bifacially flaked all around. This shape is so distinctive and rare that 
the stem probably belonged to a Type 3e pointed hoe.    

Wañelek   

The two tools described below came from the roadcutting collection and are thought to 
date to the period of the second occupation, 5455 bp to 2840 bp (ca 6200 BP to ca 3000 
BP), although they were found only after the roadwork at the site caused them to be 
disturbed. 

• JAO/33 (Figure 13c) has a broad tapered stem similar in size to that of the complete 
Kuk Type 3e pointed hoe. The stem is 70 mm long and 70 mm wide across its base, 
with a blade that is broken and reduced in size. This blade was probably originally 
similar in size to that of the Kuk tool and could have been pointed as well. The Wañelek 
tool had been carefully bifacially flaked from local axe rock, but was probably 
discarded as unacceptable after its blade broke, presumably during manufacture. The 
blade has the distinct shoulders of the complete Kuk tool. The remaining tool has a 
blade that is 186 mm wide and 106 mm long. 
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• JAO/SE/106 (Figure 13d) is a stem 60 mm long, 63 mm wide and 25 mm thick at the 
base of the stem, from which the blade had broken. It was made by bifacial flaking of 
local axe rock, and the presence of smoothing on the flaking around the stem indicates 
that it was hafted and broke during use. It is slightly shorter than the stem of the Kuk 
Type 3e pointed hoe and therefore could have been part of an artefact nearly as large. 

Discussion  

The pointed hoe, Type 3e, is a digging tool of some sort. Its short broad stem suggests 
that it was hafted as a hoe, able to resist the heavier leverage needed in such use. In any 
case, evidence on these tools indicates that they broke readily, and perhaps they were 
usually made of wood, rather than rock. There are some pointed tools among the 
considerable variety of wooden digging spades used in the Wahgi area in the 20th century 
(Powell 1974; Golson 1977a:156; Golson & Steensberg 1985:358–370). These tools were 
made in a wide variety of sizes and shapes and are sometimes found in swampy garden 
ditches where they had been placed for preservation. 

There is no information about the age of the Kuk Type 3e pointed hoes, but the 
Wañelek slate tools, possibly including this type, are associated with a period of 
occupation from 5455 bp to 2840 bp (6200 BP to ca 3000 BP). This is similar to the dating 
of fragments of slate artefacts including a possible Type 3d at the Taora site between about 
6000 bp and 2250 bp (ca 6800 BP and 2200 BP) (Gorecki et al. 1991:120). Their absence 
from the rockshelter sites in the Central Highlands sample, and their presence at Kuk and 
Wañelek, support their suggested association with gardening. 

General discussion and ethnographic insights 

The stemmed artefacts can be divided technologically into two groups. The first group 
comprises Types 3a, 3b and 3c, which are made from cortex flakes, like most Type 1 
waisted axes and the Type 2a flat axes, and appear to be historically associated with them. 
The other group is the slate artefacts from the Wahgi Valley and Wañelek, Types 3d and 
3e, and from the Sepik in regard to Type 3d.  

The Type 3a round-bladed spade was present in the Central Highlands at Nombe at 
about 25,000 bp (ca 30,000 BP; see Evans & Mountain this volume, Table 1), and possibly 
Kuk at about 20,000 bp (ca 23,500 BP), with two examples outside the Highlands at 
Kosipe, one possibly of a similar age and certainly Pleistocene, the other a surface find. 
Quite possibly it was also at Bobongara by 40,000 years ago. The Type 3a round-bladed 
spade is a pre-agricultural digging tool.  

The Type 3b flake knife/scraper is an artefact that performed multiple tasks for various 
purposes, presumably a hand tool for everyday functions. Only one of the Type 3b tools is 
firmly dated in the Central Highlands, Y25 from Layer 7 at Yuku, est 15,000 bp (ca 17,900 
BP). However, some of the undated examples look very old, especially the Yerem group, 
and are plausible other members of a suggested early hunting and foraging group of tools 
in the Pleistocene, perhaps in combination with the waisted axes and Type 3a round-bladed 
spades, even though each of them is so rare that they may not occur together on the same 
site. On the other hand, the Type 3b flake knife/scraper may have continued to be used into 
the Holocene, as some of the undated examples look relatively unweathered. 
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Type 3c, the ornamental object, is a superbly flaked artefact that hardly looks like a 
utilitarian tool, although technologically it could be seen as derived from Type 3b. The  
stylistic and technological similarity of the examples found in and near the Central 
Highlands to those of the mid-Holocene obsidian industry of the Talasea region of West 
New Britain suggests the former’s derivation from the latter. If this is accepted, the Central 
Highlands example of this artefact would date to some time in the mid-Holocene, in the 
period from before 5950 BP to 3650 BP.                            .   

Type 3a as a tool could have easily been adapted later to agricultural functions, as a 
prototype for more specialised agricultural artefacts, such as the slate Type 3d broad-
bladed spade and Type 3e pointed hoe. These slate tools are undated in the Wahgi Valley 
where they were first noticed, but they are well-dated to the mid-Holocene in the Wañelek 
slate industry, in the second period of occupation of the site, between 5455 bp (ca 6250 
BP) and 2840 bp (ca 3000 BP), as has already been discussed. The Wañelek and Wahgi 
tools can be seen in general as an extension and expansion of early hunting-foraging 
digging and earth-moving gear to meet agricultural needs. Similar raw material is used, an 
easily worked slatey schistose rock that allowed the production of large ornamental or 
ceremonial forms as well as smaller utilitarian versions. These gardening tools have been 
found so far only in the context of open sites in the Wahgi Valley, at Wañelek and in the 
Sepik Lowlands, a distribution already discussed by Swadling (1994:134, 147) in terms of 
slate tools in general. A problem is that there are no Type 3a round-bladed spades in the 
Central Highlands in the period of climate amelioration or the early Holocene to suggest a 
connection between the Pleistocene and mid- to late Holocene tools. However, there are so 
few examples of these tools that this cannot be considered definitive and their absence may 
be due to sampling error.  

It can be expected that the two forms identified in the available collections may not be 
the only types that were made. It is difficult to know the strength of the tools, which 
depends on their degree of weathering, but given their tendency to breakage in the context 
of Wañelek, they may not always be recognised in their fragmentary condition. Some 
examples that have attracted attention have been associated with soil erosion in gardens 
where they have remained hidden deeply in sediment.  

The breakage of the slate gives a possible answer to the question as to why there have 
been so few of the slate stemmed artefacts found. They may have been abandoned in 
favour of wooden gardening tools, as there are many Pacific examples of wooden tools of 
similar forms (cf. Golson 1977a:160 with reference to New Zealand). Wooden digging 
sticks and spades of a considerable variety of sizes and, in the case of spades, of shapes as 
well, are known from the Central Highlands (Powell 1974; Golson 1977a:156; Golson & 
Steensberg 1985). Wooden spades which were used in the Wahgi area in the 20th century 
appear to have some antiquity, the earliest so far recorded being the Tambul spade, dated 
to ca 4564–4130 BP (Golson 1996:157). However, these are different kinds of tool from 
the stemmed slate artefacts. It would have been difficult to copy the stemmed forms in 
wood and people may have been tempted to modify the slate forms to something more 
easily created.  

Finally, I would point to the general agreement between the pattern of distribution of 
stemmed artefacts and mortars and pestles in the Highlands and Sepik–Ramu area 
(Swadling & Hide this volume; cf. Golson 2000:243–244) and the suggested association of 
the pestles and mortars in these areas with those of New Britain (Bulmer & Bulmer 
1964:67–72). Now it can be seen that this association is supported by the similarity of 
early Highlands stemmed form Type 3b and the ornamental form Type 3c with stemmed 
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flake tools and ‘prestige’ artefacts in the Talasea area (Araho et al. 2002), as well as by 
artefacts of Central Highlands Types 1, 2a, 3a and 3b in the undated Pasismanua collection 
from southwestern New Britain (Bulmer 2005).  

Review of pre- and early agricultural axes and axe-like artefacts in the 
Central Highlands 

The archaeological evidence from the Central Highlands sites shows that the 
Highlanders of the Pleistocene had two different kinds of axemaking, one using cortex 
flakes and the other using pebble cores. These ‘kinds’ are referred to in this discussion as 
technological lineages because their sequences of types include artefacts that clearly were 
very long-lived and can be interpreted as developmental series that survived into the 
Holocene. From the two lineages the Highlanders produced 11 types of axe and axe-like 
artefact: a chronological series of three subtypes of waisted axe (1a, 1b and 1c); three 
subtypes of oval/lenticular axe (2a, 2b and 2c); and five stemmed tools (3a–e). The types 
were complex in that they were based on variation in attributes of form, function, style and 
technology. On the basis of present evidence six of these artefacts (1a and 1b, 2a and 2b, 
and 3a and 3b) belong to a Pleistocene group of artefacts that served different utilitarian 
tasks of hunting and foraging, although in truth the amount of evidence available at present 
about their histories is suggestive, rather than conclusive. The axes and axe-like tools and 
their subgroups changed over time and/or varied at the same time, making it possible to 
look for their reflection of environmental, economic and cultural change highlighting the 
period of the beginnings of agriculture. The axes and axe-like artefacts of the two Central 
Highlands lineages not only belong to the Pleistocene but they continued into the 
Holocene, overlapping with the beginnings of the new industry of axe quarrying and 
trading and the rapid expansion of Central Highlands human settlement.  

The review of the axes and axe-like artefacts of the Central Highlands began with the 
focus on two types of axes, waisted and oval/lenticular, where and when they were used 
and whether they were ‘related’. The waisted axe was already known to be an early 
prehistoric implement, on the basis of its presence at the earliest known site, Bobongara, 
and two of the oval/lenticular axe types were also relatively early, in the earliest layers of 
Nombe and Kosipe. The review also focused on a group of axe-like artefacts characterised 
by ‘stems’, some of which appeared to be as early as the waisted axes and to occur 
together with them on some sites. 

The waisted axe has come to symbolise the New Guinea Pleistocene, mainly because of 
the 73 waisted axes from Bobongara (Muke 1984), two of which, and possibly a third, 
have been dated to more than 40,000 years ago (Groube et al. 1986:454, Figure 2). This 
site provides a glimpse of the earliest known settlement in New Guinea, but lacking in 
occupation deposits, has to remain only that. Waisted axes have also been found in 
numbers at two other sites, 23 at Yuku in the Central Highlands (Table 4a) and at least 14 
at Kosipe, a site in the Central Province mountains (White et al. 1970; Bulmer n.d.b). Both 
of these sites were occupied first in the Pleistocene, Yuku at est 15,000 bp (ca 17,900 BP) 
and Kosipe before a date of 26,870 bp (>30,600 BP). These sites give an opportunity to try 
to understand the waisted axe in the context of long-utilised living sites. 

The present paper has reviewed the waisted axe in the Central Highlands and found it 
only at Yuku and possibly at Kiowa, with undated finds from only two other Highlands 
sites, Baiyer River and Karimui. There are also a few reports by archaeologists of single 
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waisted blades at other sites, but under the new classification used here these may or may 
not be waisted axes. The evidence at Yuku shows that the site was used as a foraging and 
hunting site and for harvesting the red pandanus fruit and that waisted axes were made and 
used there during repeated visits by people from somewhere else. I think the best guess 
about where the visitors otherwise lived is in the relatively small areas of mid-montane 
forest down river toward the Sepik lowlands. In Highlands terms, that is possibly two or 
three hard days’ walk, or carrying things back from the Highlands such as loads of 
pandanus fruits, perhaps a few days longer. 

The evidence of usewear is that at least half of the waisted axes were foraging tools, 
used as cleavers and rooters, with the help of a stick or a stone on the butt. The usewear is 
mainly smoothing, with the odd accidental chip, and sooner or later most of the waisted 
axes at Yuku broke across the corner of the butt. The Yuku collections are full of possum 
bones, so the waisted axes probably served to split open logs and hollow trunks where the 
animals were hiding. There is no obvious sign of trying to use waisted axes to cut wood 
and their bifacially flaked cutting edges were robust but not very sharp, so not suited to 
cutting wood or clearing trees and shrubs. The waisted axes also included small- and 
medium-sized examples, which presumably were used in foraging too. The medium-sized 
axes would have alternated in some circumstances where the object involved was smaller 
or thinner, but the functions of the little ones are still a question.  

The Yuku waisted axes also exhibit some experimental change in their shape and 
presumably hafting at est 10,500 bp (ca 12,400 BP). Some of them were narrower in the 
butt (tanged), others were narrower overall as well. This is interpreted as a move to make 
the tools more serviceable in the circumstances of the upward movement of the mid-
montane forest into the Central Highlands. This was the introduction of the most 
productive forest in the country and included many fine resources that were to be the 
foundation of the prosperity of the region in the Holocene. 

While this change in axes was occurring, in other parts of the Central Highlands people 
were making and using a different kind of axe, one already adapted to wood chopping and 
splitting, the oval/lenticular pebble axe, Type 2b. Rockshelter sites were newly settled in 
association with making these axes. The 2b axe had long been present in Kosipe alongside 
the waisted axe, from before 26,870 bp (>30,600 BP), and was there presumably to deal 
with the upper montane forest of the region.  

The Yuku waisted axes were not technologically like the Bobongara waisted axes, the 
former being bifacially flaked with bifacial working edges, while the latter were 
unifacially flaked with steeply trimmed unifacial working edges. The Kosipe waisted axes 
superficially look like the Yuku, rather than the Bobongara axes, but the Kosipe tools have 
yet to be re-studied in detail. All of these tools are identical in being made on cortex flakes 
from large waterworn boulders. 

The review of the Central Highlands stone artefacts has also succeeded in showing that 
the waisted axe was not an island-wide standard all-purpose tool. It was instead one of a 
Pleistocene group of varied tools, all but one made on cortex flakes from large waterworn 
boulders, the exception being the Type 2b pebble axe. Probably equally early as the 
waisted axe was the Type 2a flat axe, apparently used unhafted in the hand but possibly 
also hafted in a wrap-around haft. These are found at Nombe at around 25,000 bp (ca 
30,000 BP) (Evans & Mountain this volume, Table 1), Yuku at est 11,500 bp (ca 13,500 
BP) and a few undated sites, and perhaps as well at Bobongara, where, if present, they 
would be undated but could be more than 40,000 years old. The other tools in the 
Pleistocene group of artefacts included two Type 3 stemmed axe-like artefacts. One, Type 
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3a, the round-bladed spade, a light digging tool that is thought to have been hafted on a 
straight handle, was found at Nombe at around 25,000 bp (ca 30,000 BP) and at Kosipe 
around the same time and certainly in Pleistocene context, with possible examples at Kuk 
at around 20,000 bp (ca 23,500 BP) and at Bobongara at perhaps more than 40,000 years 
ago. Another, Type 3b, the flake knife/scraper, was found at Yuku at est 15,000 bp (ca 
17,900 BP) and at Yerem, an undated but undoubtedly ancient site, as well as scattered 
around other undated sites. The other three stemmed tools, Types 3c, d and e, are thought 
to be all mid-Holocene derivatives of the 3a and 3b types, post-agriculture. The final 
Pleistocene tool is the Type 2b pebble axe. Its earliest context is at Kosipe before 26,870 
bp (>30,600 BP) and the next earliest is at Kafiavana where it is below a date of ≤10,730 
bp (ca 12,700 BP). 

The evidence for these six Pleistocene tools (1a and 1b, 2a and 2b, 3a and 3b) suggests 
that they not only varied in form, but also that they were long-lived. Presumably all of the 
tools changed typologically, although this has only been shown so far in the waisted axes 
at Yuku during the period of climate amelioration at the end of the Pleistocene, when plant 
and animal resources expanded in the Highlands.  

There is also evidence of the demise of some of the Pleistocene tools, while others 
continued. The waisted axe lost out in the Central Highlands in the face of the rising 
forests and their resources and the advent of agriculture and sedentary settlement that 
accompanied it. The last of the waisted axes, other than the enigmatic Type 1c possibly 
ornamental form, date to 9700/9740 bp (ca 11,000 BP) at Yuku. Their disappearance there 
can be taken to reflect new settlement patterns, but certainly not the demise of hunting and 
foraging which survived until recent times in the higher forests above the valleys, above 
the cultivations and in the second growth areas of the mid-montane forest brought about by 
forest clearing for gardens. Instead, the absence of any Type 1a and Type 1b waisted axes 
at Yuku after Layer 4B, at 9700/9740 bp (ca 11,000 BP), and the lack of any sign of the 
new ground stone tool technology there until the partly ground adze fragment in Layer 3C, 
at est 7500 bp (ca 8300 BP), might indicate that the gap was filled by the advent of the 
Type 2b pebble axe in the Central Highlands as the first multipurpose axe. This assumes 
that the visitors carried their 2b axes to Yuku to use on hunting and foraging trips and 
carried them back to their year-round home near their gardens. This is not an unreasonable 
suggestion, given the evidence from other sites for the manufacture and use of Type 2b 
axes at the same period. 

The Type 2b pebble axe was no doubt responsible for the widespread clearing of the 
forests of the Central Highlands valleys, which on present palaeobotanical evidence began 
about 10,000 years ago and was widespread by about 7000–6000 years ago (Hope & 
Haberle this volume). Although the archaeological evidence in the present study suggests 
that Type 2b made its first appearance in the Central Highlands at the time of the earliest 
gardens, the evidence from outside shows that this was a Pleistocene tool appearing before 
26,870 bp (ca 30,600 BP) at Kosipe. This means that it is likely to have also been present 
in the Central Highlands similarly early, with the absence of Pleistocene examples of the 
type likely to be due to the unrepresentative archaeological sample available. This is well 
illustrated by the example of Kafiavana with its rich representation of Type 2b axes from 
first use of the site before 10,730 bp (ca 12,700 BP) to recent times, compared with their 
sparser presence elsewhere. All this indicates that the Type 2b axe was available to be used 
when needed in other regions that may have had a different agricultural history from that 
of the Wahgi Valley. Thus the nearly universal occurrence of Type 2b axes in New Guinea 
in later times was a process embedded in the stone technology of the Pleistocene, not a 
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product of any influence of the Holocene Central Highlands axe industry. This is the 
subject of the next paper.  
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14 The middle reaches of  
New Guinea history 

  

 JACK GOLSON 

At the time of its human settlement, New Guinea was linked with Australia across the 
dry bed of the Arafura Sea in a single landmass that we call the Sahul continent, and 
continued to be so until the postglacial rise in sealevel from 15,000 to 10,000 years ago 
and beyond.  I have explored elsewhere the cultural connections which might be expected 
in such a situation and which are manifest in the edge-grinding and hafting technology that 
forms part of the early stone industries of the tropical north (Golson 2001). 

The edge-ground tools of the Pleistocene of northern Australia are looked on as the 
equivalent of the multipurpose hatchets (Mulvaney & Kamminga 1999:91–93, drawing on 
Dickson 1981) virtually universal across the continent at European contact, including the 
wrap-around handles with which the ethnographic specimens were equipped.  These 
handles were strips of vine or cane, bark or wood, bent around the stone head and held in 
place by binding, gum or a combination of the two.  Additional methods might be used to 
help the bonding of head and handle (Dickson 1981:50–55), including butt modification of 
the stone blade by stemming, waisting or grooving, all of which are devices known on 
Pleistocene examples.  This form of hafting was in use a hundred years ago, outside 
Australia, on ground stone axes in New Britain and the northern Solomons (Figure 2a), 
seen by the German trader Parkinson, who noted modifications to the axe head like 
waisting and grooving to hold the binding in its place (cf. Golson 2001:199).  

The sorts of butt modification known on the Pleistocene edge-ground hatchet heads of 
northern Australia were present at the same period in mainland New Guinea and we may 
be sure that wrap-around handles were used with them there (cf. Golson 2001:194, 199).  
However, edge-grinding is a much less noticeable feature in Pleistocene contexts in 
mainland New Guinea than in Australia and not certainly present on any butt-modified 
implements of that age.  Typical of early mainland New Guinea were various kinds of 
butt-modified axe-like tools with no edge grinding and indeed rather a blunt edge (Golson 
2001:200–201), that have been generally known as ‘waisted axes’.  These have been 
interpreted, following Groube (1989:294–301), as tools of rainforest management.  Bulmer 
(this volume, under Type 1) provides a critical discussion of ‘waisted axes’ and their uses.  

However, while in Australia the edge-ground hatchet lived on into modern times, the 
waisted axe of the New Guinea mainland did not, because the need arose in New Guinea, 
but never in Australia (cf. Hope 1980:156), for the means to carry out forest clearance for 
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cultivation.  This would have been the stimulus for changes in the nature of stone-bladed 
cutting tools, both the blades themselves and their hafting, as Bulmer (1975:44–45) 
pointed out many years ago.  The wrap-around handle gave way to a sturdier hafting to 
cope with the new tasks and the waisted axe to ground-stone blades without butt 
modification, for which prototypes may have been provided by early edge-ground blades 
found at a few New Guinea mainland sites (Golson 2001:196; cf. Bulmer this volume, 
Type 2).  By the ethnographic period a wide variety of blade forms had come into 
existence, equipped with a wide variety of forms of hafting, whose geographical 
distributions have long been of interest to ethnologists for the culture histories that they 
were thought to embody.  

This paper takes a renewed look at the matter of these distributions in the light of recent 
additions to the literature1 and for the interest they may have for the disciplines 
represented in this volume, which have their distributional dimension.  This renewed look 
provides the basis for a consideration of the small but growing corpus of archaeological 
evidence, which has the potential to provide a chronological dimension to the discussion.  
However, given the difficulty in establishing any clear relationship between blade form 
and hafting style in ethnographic collections (Crosby 1973a:340–342; cf. Bulmer 
1964:247–248; Bulmer & Bulmer 1964:53; Swadling 1983:90), archaeological material 
might seem to hold out little promise for relating chronology and distributions, especially 
in view of its often fragmentary state.  As a result, I proceed not only in terms of the 
material evidence of blades with which the archaeological record provides us, but also by 
reference to the circumstances in which they were used, which extends beyond the domain 
of forest clearance with which we began to that of woodworking, in particular canoe 
construction.   

In the course of the discussion one particular matter emerges as of some importance.  
This is the relationship of the axe and the adze in the neolithic technology of the region 
(Figure 1) and it is on this that attention comes to concentrate, with particular reference to 
the appearance of the adze.  While evidence for this is essentially restricted to a few inland 
sites, predominantly in the Papua New Guinea Highlands, and one in Manus, it is enough 
to allow discussion of the adze in the context of environmental change wrought by forest 
clearance for agriculture in the former case and as representative of a more efficient tool 
kit for the construction of watercraft in island and coastal situations in the latter. 

In the flow of New Guinea history these developments, and others to which the paper 
gives brief attention, define the middle reaches of my chapter title.  Beginning well after 
the colonisation associated with the arrival of the Australians from perhaps 50,000 years 
ago and running up to and alongside that of the Austronesians 3500–3000 years ago, these 
middle reaches belong to the Papuan speakers of our volume’s title. 
  
1  I refer specifically to Eleanor Crosby’s (1973a, b) doctoral thesis based on the study of New Guinea and 

Island Melanesian hafted implements in collections in Australia, New Zealand and Papua New Guinea; 
Virginia Watson’s (1980) consideration of New Guinea stone blades and their hafts particularly from 
collections made in the Eastern Highlands of Papua New Guinea in the early and middle 1960s; Pamela 
Swadling’s (1983) compilation of sites and artefacts of the border region of Papua New Guinea and West 
Papua; and Pierre and Anne-Marie Pétrequins’ (1990, 1993) results from their field studies of the mid-
80s to early 90s among the last generation of stone workers in the central and eastern inland of 
Indonesian New Guinea, once Irian Jaya, now Papua, which I call West Papua for the sake of clarity. 
‘Bud’ Hampton’s (1999) studies in some of the same areas as the Pétrequins over much the same period I 
did not find as useful for my present purposes.  Finally, there are publications dealing with individual 
artefacts or regions that are referenced in the text as they are cited. 
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Styles of hafting 
The main classes 

In one treatment of the question, Eleanor Crosby (1977:87, Figure 4, based on Crosby 
1973a, b) recognises four techniques, which she calls traditions.  These can be reduced to 
two basic forms (Figures 1 and 2b, d here).  In Tradition 1 (T1) there is a footed wooden 
handle (elbow-shaped and knee-shaped are other terms) and the blade is generally 
mounted adze-style (the axis of its cutting edge at 90o to the axis of the handle) against the 
foot and bound there.  In Tradition 3 (T3) the blade is set axe-style (the axis of its cutting 
edge parallel to the axis of the handle), normally in a perforation towards the end of a 
straight or slightly curving handle of wood or sometimes bamboo.  Crosby (1973a:168, 
284, 301–302) includes the wrap-around handles of Australian hatchets and examples 
from New Britain and the northern Solomons (Figure 2a) in the T3 class.  

The other two traditions are variants on the two basic forms, with the blade set in a 
separate sleeve or socket (or one of a number of other terms in the literature) and the 
socket (Crosby’s choice) mounted either against the footed T1 handle to become T2 
(Figure 2c) or in the straight or curved T3 handle to become T4 (Figure 2e).  In principle 
the separate socket introduces the concept of the rotating head, allowing the blade to be set 
axe-wise, adze-wise or at any other angle (cf. Figure 1 bottom), but this was not always 
the case in practice.  

These hafting methods are widespread in New Guinea and Island Melanesia and of 
them Crosby says that their distributions are large, continuous and distinct, in that 
implements of different hafting methods are rarely found together in the same area and 
when they are, they are not reported as having been used for the same tasks (1977:87; cf. 
Crosby 1973a:267, Map 27; the map is partially reproduced in Steensberg 1980:Figure 
19).  Crosby calls the hafting methods ‘manufacturing traditions’ because their 
distributions cross-cut geographical and cultural subdivisions and they thus appear ‘to 
represent underlying ideas about the “proper” way to make percussive cutting implements’ 
(1973a:267) and to ‘suggest long histories’ (1977:87).  

Pierre and Anne-Marie Pétrequin (1990, 1993) give support and substance to these 
points.  The three different hafting styles of their main study area in the central and eastern 
interior of West Papua, corresponding to Crosby’s T1, T2 and T3, are said to show no 
specific functional, environmental, economic, linguistic or cultural relationships (1990:95, 
97–98).  From this perspective, the boundary between the domains of two of these, the T3 
axe of the central interior and the T1 adze to the east, with overlap only in the Baliem 
Valley (1990:95, 97, Figure 1 top; province III of Figure 3a here), appears to result from 
ancient choices (1990:98), since the work they perform is essentially the same (1990:97; 
1993:374).  Analysis of sequences of axe and adze use filmed during fieldwork indicates 
that the two tools were handled in very much the same way, contrary to expectations from 
the standpoint of European practice, making it easy to pass from one to the other and 
thereby underlining the point that the choice between them was a cultural one (1993:40–
41). 

Within each of the four broad classes of implement with which we are dealing, there is, 
of course, great potential for variation in the details of the ways they are assembled, as 
Crosby spells out (1973a:Table 2) and selectively illustrates (1977:Figure 5, reproducing 
1973a:Figure 2) (cf. Figures 2f–j here).  Her 1973 thesis is concerned with the patterning 
of this variation and its culture historical significance, in which she has predecessors like 
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Le Roux (1948:428–447) and Hinderling (1949).  Pétrequin and Pétrequin (1993:53–56, 
Figure 38) point to the existence of correspondences between methods of hafting and 
linguistic groupings at levels intermediate between the broadest classes and the most local 
expressions of each.  

Here I operate at the level of the broad class, but from time to time look at regional 
variation.  
 

 
 
Figure 1:  Terminology used in discussing axes and adzes (based on Crosby 1973a:Figure 1) 
 
 
 
 
 
 
 
 

Figure 2 (ctd) 
 

a) wrap-around hafting 
b) T1, simple adze hafting 

c) T2, adze hafting with separate socket 
d) T3, simple axe hafting 

e) T4, axe hafting with separate socket 
f)–i) lashing of various forms 

securing blades to sockets and handles 
j)  ‘Hagen’ axe, blade set in separate socket lashed to footed handle 
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Figure 2:  Hafting styles (based on Crosby 1977:Figures 3–5) 
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Functional considerations 

There are practical factors that have a bearing on the distributions of hafting styles that 
we shall shortly be considering.  

Le Roux (1948:431; cf. Steensberg 1980:17–18) and the Pétrequins (1993:43–44) make 
the point that the distal section of the T3 axe handle, in which the blade is set some 
distance from the end, is thick and heavy to prevent it splitting during use (cf. Cranstone 
1972:716, Figure 1b) and that it thereby runs the risk of getting in the way unless steps are 
taken to avoid this. These include curving the handle away at the end (Le Roux) (cf. 
Figure 2d) or using a blade more than 8–10 cm long (Pétrequin & Pétrequin).    

T1 adze hafting and socket hafting of T4 or T2 type avoid these problems.  Both hafting 
methods remove the cutting edge of the blade from any interference by the handle and thus 
allow the use of smaller blades, including the reuse of broken ones (Pétrequin & Pétrequin 
1990:109 for adze hafting; 1993:44–45 for socket hafting; 1990:111 for both).  At the 
same time the sockets used in T2 and T4 hafting and the lashing used to attach blades and 
sockets to footed handles in T1 and T2 hafting provide resilience in the connection 
between blade and handle to protect against breakage during use (Le Roux 1948:445–446 
and Steensberg 1980:23 for adze hafting; Cranstone 1972:718–719 and Steensberg 
1980:15, 23 for socket hafting).  Cranstone (1972:719) points out that the footed handles 
of T1 and T2 avoid the risk of splitting because the point of greatest stress, the junction 
between foot and handle, is also the strongest because the fibres of the timber follow the 
natural joint of branch with trunk. 

Pétrequin and Pétrequin (1990:111–112, Figure 12; 1993:381–382, Figures 314, 315) 
show a strong correlation to exist between blade length in cutting tools and the degree of 
anthropogenic change to the environment in which they are used.  Long blades hafted as 
T3 axes are associated with environments where the vegetation is close to primary forest 
(cf. Le Roux 1948:446), the shortest blades with the altered landscapes in which the 
populations of the Baliem Valley and the Paniai (Wissel) Lakes practise their intensive 
cultivation.  Here the bigger and heavier T3 axe is ineffective in clearing the thinner 
timbers of the scrubby regrowth and the primary need is for lighter and more rapidly 
operating tools  (1993:41–42, Figure 20), the T1 adze in the Baliem case and, according to 
the Pétrequins (1990:112), the T1 adze and the socketed T2 in that of the Paniai Lakes 
(and see Le Roux 1948:446). 

The use of socketed implements, widespread in New Guinea, is mainly discussed in the 
literature in connection with the ability to modify the setting of the blade over the range 
from axe to adze to meet the requirements of particular tasks.  A frequently mentioned 
operation in this connection is the hollowing of the inside of canoes, for which the 
traditional tool has sometimes outlived the full arrival of metal (for example Williams 
1940:145–146 for Lake Kutubu).  However, both Crosby (1973a:274) and Virginia 
Watson (1980:209) note examples of socketed implements of T2 type where the shape of 
the socket and/or the foot of the handle to which it attaches means that it can only be 
hafted at a particular angle (cf. Le Roux 1948:438).  In the case of T4 implements, Le 
Roux (1948:441) describes the hole in which the socket and its blade are held towards the 
end of the straight shaft as ‘round’, allowing the blade to be used as axe or adze, or ‘oval’, 
restricting it to one or the other setting. 
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Distributions and conclusions based on them (Figures 3a, b) 
Socketed implements 

The distribution of socketed implements in New Guinea is predominantly coastal and 
lowland and most widespread north of the central ranges (Crosby 1973a:303, Map 27, 
partly reproduced in Steensberg 1980:Figure 19; cf. Pétrequin & Pétrequin 1993:Figures 6, 
23).2  As a result both Crosby (1973a:303) and the Pétrequins (1993:44–50) argue that the 
use of the socket was introduced into the island after the simple T3 axe and T1 adze were 
already established there, with T4 being an adaptation of the former and T2 of the latter.  
The Pétrequins (1993:26) favour a metal-age date for these developments, that is after 
about 2000 years ago (cf. Ambrose 1988:489–490), suggesting that some styles of axe and 
adze hafting may have derived from Dongson prototypes and indicating the relationship of 
others to iron axes well-known in Sulawesi and Kalimantan up to the end of the 19th 
century.  Crosby (1973a:278, 303) also remarks on the widespread presence of metal 
woodworking implements with adjustable blades in Island Southeast Asia, but makes no 
reference to the metal age in her tentative historical sequence of Melanesian hafting styles 
(1973a:305).  Instead, she puts the introduction of socketing earlier than the Austronesian 
‘migrations’ (presumably meaning the appearance of the Lapita culture in the Bismarcks 
and Solomons in the period 3500–3000 years ago) and more specifically their impact on 
the mainland after around 2000 years ago (Lilley 2000:181–188). 

The origin of the socketing on axes and adzes in New Guinea and beyond is an 
important one, since it involves questions about the island’s relationship to Southeast Asia 
to the west and Oceania to the east in later prehistory.  It is not one, however, that I mean 
to take up here, where the focus is further back in time.  

Simple axes and adzes 

With the exception of the Central Interior (as defined in footnote 2), the central 
highlands of New Guinea east of the Bird’s Head3 are dominated by simple axes (T3) and 
simple adzes (T1) in discrete distributions, the axe to the west, the adze to the east 
(Figures 3a, b).  The sharp boundary between them represents, according to the Pétrequins 
(1990:95), a situation without equal in New Guinea.  We shall look at the situation on 
either side of this boundary and at the area of overlap between the two in the Baliem 
Valley. 

The T3 axe 

Le Roux (1948:433) describes the province of the T3 axe (I on Figures 3a, b) as including 
the central highlands between the Paniai Lakes and the Baliem Valley and the southern 
lowlands from the Uta district to the mouth of the Fly River.  In the west, where the 
coastal plain is narrow, the distribution takes in the mountains, but to the east, where the 

  
2  The main exception, centring on the Wahgi Valley, is the subject of separate attention under the name of 

Central Interior, which I adopt from Crosby (1973a, b) but slightly redefine.     
3  Le Roux (1948:429) tells us that there are no reliable data for various western districts of the island, 

where the Stone Age belonged to a more distant past.  Here, indeed, metal age influence from Southeast 
Asia had been felt for some two thousand years and from Europe for several hundred.  
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plain widens southwards, it occupies a coastal belt covering the lower reaches of rivers as 
far as the Fly.  The boundary which Le Roux draws (1950:Map III) and I adopt (Figures 
3a, b here), is not greatly different from that of Pétrequin and Pétrequin (1990:Figure 1 
upper; 1993:Figure 37 left, combining information from Figures 32–36; for text 1990:95; 
1993:36, 52–53).  
 

 
 

Figure 3a:  Hafting provinces: western and central* 
 

I      T3 axes (based on Le Roux 1950:Map III) 
II     Paniai Lakes: ‘mixed’ styles (based on Le Roux 1950:Map III, 

with reference to Pétrequin and Pétrequin 1993:Figure 33) 
III    Baliem Valley: overlap of styles (based on Pétrequin & 

Pétrequin 1990:Figure 1 top) 
IV   T4 axes (based on Le Roux 1950:Map III) 

V    Western Interior: T1 adzes (based on Crosby 1973a:Map 18 and 
Pétrequin and Pétrequin 1993:Figure 37 right) 

VI   Western Southern Highlands: T2X implements (see text) 
VII  Central Interior: T2 axes (based on Crosby 1973a:Map 17) 

* See note at Figure 3b, page 460 
 
 

There is an overlap between the distributions of T1 and T3 in the Baliem Valley (III on 
Figure 3a), where T1 is the major tool and T3 used only for splitting timber (Pétrequin & 
Pétrequin 1990:97, Figure 1 upper; 1993:53, Figure 34; cf. Le Roux 1948:433 and Heider 
1970:276–277).  At the Paniai Lakes (II in Figure 3a), T4 is present in addition to T3, as 
noted by Le Roux (1948:441; 1950:Plate C, II.11 and 12), the Pétrequins (1993:45) and 
Pospisil (1963:91–92) and according to the Pétrequins there are two adzes hafted on forms 
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of footed handle (1993:52, Figures 29, 33 on the right in the Paniai group of four), which 
are not mentioned by the others.  The Pétrequins explain these occurrences of different 
styles of hafted cutting implement at the Paniai Lakes and in the Baliem in terms of 
adaptation to a local situation of deforestation and scrubby regrowth in conditions of 
intensive agriculture (Pétrequin & Pétrequin 1990:111–112).  

The suggested derivation of the socketed T4 form from the simple T3 axe as earlier 
discussed (cf. Crosby 1977:87 and Pétrequin & Pétrequin 1993:48) makes it reasonable to 
propose that the areas where T4 is ethnographically recorded were previously the domain 
of T3.  Among such T4 occurrences Le Roux (1948:442) notes two extensive areas that he 
maps as continuous (1950:Map III; IV on Figures 3a, b here).  The eastern area extends 
along the Gulf of Papua from the Fly River to the Purari and beyond to Kerema.  The 
western one covers the lowland country inland of the coastal T3 province and stretches 
from the lower and middle Fly across the Digul and beyond.4    

We can extend our T3 distribution further by considering occurrences of T4 elsewhere, 
though I do not map them on Figure 3a, but simply plot the locations associated with them.  
Le Roux (1948:442) describes one on the north coast, in the area from Humboldt Bay to 
Vanimo (the German Angriffshafen), and around Lake Sentani.  Pétrequin and Pétrequin 
map a more extensive distribution, taking in Cenderawasih (Geelvink) Bay to the west and 
the islands of Aua and Wuvulu off the Sepik coast to the east (1993:44, Figures 23, 37 
middle; cf. Crosby 1973a:93–94 citing Parkinson 1907:426, [1999:188]).   

Finally, there are T3 axes on record for Manus in the Admiralties (Crosby 1973a:91; 
1973b:102, citing Parkinson 1907:356, [1999:158]; cf. Cranstone 1972:Figure 1b) and the 
island of Kaniet some 200 km to the northwest (Crosby 1973a:92; 1973b:106, citing 
Parkinson 1907:449, [1999:197]) (Figure 3a).   

All this is evidence for Crosby’s (1973a:305) proposition of a very extensive original 
distribution of T3 axes in New Guinea and the larger islands, with the present distribution 
but a remnant.  The greater part of that remnant distribution, around the Gulf of Papua and 
westwards, faces Australia across Torres Strait and the Arafura Sea.  For Crosby 
(1973a:168, 284, 301–302), the hafting style universal on Australian hatchets can be 
classed as T3, but with a flexible handle.  Examples of such flexible handles are 
ethnographically known, as we have seen, from New Britain and the northern Solomons 
(Figure 2a), but not from mainland New Guinea.  It was on mainland New Guinea that, in 
Crosby’s view (1973a:301), the T3 blade with flexible handle gave rise to that with solid 
handle, in face of the tree-felling tasks that were required of it (1973a:168). 

The T1 adze  

Crosby (1973a:302) points to three separate areas of distribution of the T1 adze: a small 
isolate at Wantoat in the Saruwaged Mountains above the Markham Valley (Crosby 
1973a:105; 1973b:147–151; Figure 3b here); a province she calls Eastern Interior 
extending along the central ranges from the Papuan tail into the Eastern Highlands (IX on 

  
4  In another context there would be need for discussion about claims for the co-occurrence of T4 with T3 

among coastal groups west and east of the Fly (Swadling 1983:91), including the Asmat, for whom 
Crosby (1973b:371) cites an additional reference to that of Swadling, and the Marind-anim (Pétrequin & 
Pétrequin 1993:53, Figure 37 middle).  The matter is not important in the present context where I am 
considering T3 and T4 distributions together. 
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Figure 3b); and the Western Interior occupying a corresponding situation from the 
Strickland west into West Papua (V on Figures 3a, b), where there is an overlap at the 
Baliem with the T3 axe, as already mentioned.  The distribution extends downslope north 
and south from the central ranges, as mapped by the Pétrequins (1990:Figure 1 upper; 
1993:Figure 37 right, based on Figures 34–36) for West Papua, while Crosby (1973a:153–
155, 158) records its presence in the upper Fly and the upper and middle Strickland.  East 
of the general line of the Strickland is the T2 province that Crosby calls the Central 
Interior, which I shall later slightly redefine.  Beyond this is her Eastern Interior (IX on 
Figure 3b), at the eastern end of the central cordillera and stretching into the Papuan tail. 
 

 
Figure 3b:  Hafting provinces: central and eastern* 

I       T3 axes (based on Le Roux 1950:Map III) 
IV    T4 axes (based on Le Roux 1950:Map III) 

V     Western Interior: T1 adzes (based on Crosby 1973a:Map 18 and 
Pétrequin and Pétrequin 1993:Figure 37 right) 

VI    Western Southern Highlands: T2X implements (see text) 
VII   Central Interior: T2 axes (based on Crosby 1973a:Map 17) 

VIII  Asaro Valley: T1X implements (see text) 
IX    Eastern Interior: T1 axes (based on Crosby 1973a:Map 16) 

*Le Roux and the Pétrequins plot the boundaries that I use from their work.  Crosby 
only maps the distribution of the implements in the collections that she studied, so 
that the boundaries for provinces V (partly), VII and IX, and also for VI and VIII, 
are simply lines that I have drawn round those distributions.  
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On the Papuan tail Crosby (1973a:133–134; 1973b:232–241) recognises three 
populations of T1, geographically separate but located in the mountains behind the south 
coast from inland of Port Moresby to inland of Kairuku (Yule Island).  Further northwest 
there is more abundant information, provided by Blackwood’s 1936–37 fieldwork in the 
Watut (1950), Crosby’s surveys (1973b:241–250) and Godelier’s fieldwork in the 
Wonenara and Marawaka valleys (Godelier & Garanger 1973).  Finally, Watson’s (1980) 
review of collections made by the University of Washington Microevolution Project in the 
upper Ramu and upper Lamari drainages in the Kainantu region during the 1960s, and of 
Adam’s (1953) publication of material collected by the Berndts in the early 1950s a little 
to the west, brings us into the highlands proper.  Crosby’s Eastern Interior has a boundary 
hereabouts, signalled by the fact that the hafted implements collected during the 
Microevolution Project belong to this province (Watson 1980:208, Table 11 entry EHR), 
whereas those of the Berndts do not (1980:208, Table 11 entry ESD).  Comparison of 
Watson’s map of her study area (1980:168) and Adam’s map of that of the Berndts 
(1953:Figure 6) indicates that it can be roughly drawn from west of Kainantu to east of 
Okapa.  It cannot be a tidy boundary.  Watson (1980:208, 209) says that the Berndts 
collected one or more T1 adzes (her EHR) in Kamano territory beyond it and that she 
herself saw examples there. 

Crosby’s Eastern and Western Interior provinces of T1 adzes cover large areas (IX and 
V respectively on Figures 3a, b), so that wide variation in the implement populations that 
make them up is only to be expected (Crosby 1973a:310–311, 312).  There are populations 
within each, however, that have in common with each other, and with the Saruwaged 
isolate at Wantoat (Figure 3b), a form of securing the stone axe head to the foot of the 
handle by plait band (Figure 2f, cf. also i) that serves as a link between geographically 
separated T1-using people.  Crosby (1973b) illustrates examples from the Saruwaged 
Mountains (Plate A12G, H), the Owen Stanley Mountains of the Papuan tail (Plate A17E, 
F, collected at Port Moresby but of presumed inland manufacture, Plate A17G, H, Mount 
Scratchley) and the Papua New Guinea part of the Western Interior (Plate A24A, B, the 
Border Mountains, Plate A24C, D, the Fly River).  Swadling (1983:Plate 25) figures an 
example from the Nomad River, while Pétrequin and Pétrequin (1993) illustrate the type 
on the upper Sepik (Figure 28) and (Figure 35) plot its extension westward across the 
Indonesian border to the Keerom.  This stylistic thread becomes the basis of a suggestion 
(Crosby 1973a:302–303) that the Eastern and Western Interior regions are the remnants of 
a once continuous T1 distribution now sundered by the T2 of the Central Interior (cf. 
Pétrequin & Pétrequin 1993:49).  

By this argument, and others, the T1 adze province along the central ranges of New 
Guinea is unrelated to and earlier than the T1 associated with the Austronesian settlement 
of Oceania (Crosby 1973a:304–305).  The late impact of Austronesian expansion on the 
mainland of eastern New Guinea, after some 2000 years ago, has been mentioned in the 
previous section devoted to socketed implements.  

The Asaro Basin: T1X, diagonal blade setting (VIII on Figure 3b) 

Though Crosby (1973a:145) includes the area immediately west of the Eastern Interior, 
the Asaro Basin, in her Central Interior, she admits that it might equally well be included 
in the Eastern Interior (Crosby 1973a:145).  I prefer to give it independent status. Its 
characteristic implement does not have a socket, a distinguishing feature of the Central 
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Interior; at the same time its blade is not set adze-wise against the foot of the handle, as in 
T1, but in a slot formed by splitting the toe end of the foot and at an angle to the handle 
(Crosby 1973b:251; Adam 1953:414, Figure 2; White 1965 is a film of the use of T1X and 
other stone tools in the Asaro in a demonstration of bow and arrow making).  In fact, 
Crosby (1973b:Table A53) reports a variety of angles in the 14 specimens that she 
recorded, from -300 to +500, with a mean of 21.500+/- 19.790  (see Figure 1 bottom).  
Crosby’s suggestion that they might be called semi-axes (1973a:251) emphasises their 
distinctiveness from the adzes of the T1 province to the east.  

Crosby (1973a:146; 1973b:255–256, Plate A19A, B) mentions four T2 adzes from the 
Kamano and Benabena districts in the eastern part of the area where T1X is distributed.  
They are the only socketed implements reported east of the Asaro-Mai divide to the west 
of Goroka.  This can be taken as the boundary between T1X and the Central Interior, 
though no T1X implement is clearly on record so far west (Crosby 1973a:252).  The 
Asaro-Mai divide is recognised as marking significant changes in language, settlement 
pattern and material culture between societies to the east and west (for example Bulmer & 
Bulmer 1964:43–44).  Some of the differences were noted by the first Europeans to pass 
through, coming from the east in 1933, and they included an axe style that they had never 
seen before (Leahy 1936:246), that which defines the Central Interior.    

The Central Interior (VII on Figures 3a, b)  

This is a complex region that I shall not treat in detail, since it is characterised by 
socketing, which is not my focus here.  I draw mainly on Crosby (1973a:142–144, 146–
147) and Dosedla (1975:90–93).  The defining implement is an axe furnished with a footed 
handle that is T-shaped, rather than elbow-(or knee-)shaped (cf. Figure 2j here and 
Steensberg 1980:Figures, 12, 15, 16).  The blades are planilateral (flat-sided) in cross-
section, made of stone ranging from light green to black in colour and deriving from one 
of a number of specialist quarries in the Wahgi-Jimi area (Chappell 1966). They were 
fitted into one end of an elongated socket projecting beyond the heel of the handle and the 
subject of regionally varying shaping or decoration.  Lashing of various kinds and 
complexity bound the three parts together.  The finest axes, with large, well-polished 
blades and elaborate bindings, were objects of display and ceremonial exchange, but the 
work axes were made on the same principle and formed one end of a range with them.  
The distribution of the general type is the Chimbu and Wahgi valleys and the Bismarck 
Mountains to the north, with extensions from the upper Wahgi into Enga Province to the 
west and eastern Southern Highlands Province to the south and southwest.  

The blade setting was fixed, that is the socket was not meant to be rotated.  Crosby 
(1973a:274) describes how the axe-setting was required by the cross-section of the socket, 
which is ‘flattish’ rather than ‘rounded’, while the foot against which it sits is ‘thin’ and 
‘narrow’ (cf. Aufenanger & Höltker 1940:35, Figure 2a for the Gende of the northern fall 
of the Bismarck Mountains around Bundi).  The angles of the blades to the handles range 
more widely than this description might lead one to expect, since the means of four 
populations numbering 152 implements run from 3.040+/-7.820 to 9.180+/-7.180, with the 
overall range from -150 to 300 (Crosby 1973b:Tables A55, A57, A59 and A61) (see Figure 
1 bottom).  Even so, the blade settings are distinctive enough, which is why I exclude from 
my Central Interior division the Huli-Duna populations of western Southern Highlands 



The middle reaches of New Guinea history      463 

Province, whom Crosby (1973a:314) includes in hers.  I am inclined to do the same with 
the Wola of the Nipa region west of Mendi.  I come back to these cases in due course. 

Socketed adzes hafted in T-shaped handles like the T2 axes are on record for the upper 
Wahgi (Crosby 1973b:273, Plate A20A, B; Dosedla 1975:Figure 7; cf. Steensberg 
1980:15, Figure 14), but it is uncertain from the descriptions whether the socket could be 
turned.    

Simple T1 adzes with footed handles of the elbow or knee type are described by Nilles 
for the Kuman of the Chimbu Valley (1942–45:211–212, Figures 1.3b, c; cf. Dosedla 
1975:Figures 8, 9), the blades set directly against the foot of the handle, some with and 
some without a cover put on top of the blade before binding.  According to Nilles, they 
were also known to the peoples of the Bismarck and Mount Hagen Ranges.  This situation 
is certainly not reflected in the implement collections available to Crosby.  However, 
Dosedla seems to say (1975:99–100) that both of Nilles’s varieties of T1 were known in 
the Kagua district and at Mount Hagen, though the adze he cites for the Mount Hagen area 
(Vicedom & Tischner 1943–48, vol. 1:Figure 95, [1963:Figure 95]) could be a socketed 
form, that is T2.  

The presence of T1 adzes in the tool kit of the Central Interior might strengthen 
Crosby’s case, based on the distribution of plait-band binding (1973a:302–303; for such 
binding see Figure 2f here), as discussed above, for a once continuous province of T1 
hafting along the central ranges separated by T2 intrusion from the north.  The immediate 
source of this would be the Sepik–Ramu area, which provides parallels for the features 
that are distinctive of the defining implements of the Central Interior, like sockets that 
project beyond the heel of the handle and plaited or whipped lashings that cover the whole 
of the foot (Crosby 1973a:149, 303, 313).  Yet the characteristic implement of the Central 
Interior has a socket that is fixed and the blade it holds is set as an axe, while in the 
presumed source area fully adjustable separate sockets appear to have been widely used, 
with the entire available range of 1800 noted as being represented in the blade settings of 
Sepik implements (Crosby 1973a:275).  Could this represent the persistence of an axe 
tradition in the Central Highlands, from the time that the area was part of the T3 axe 
domain, as Crosby (1973a:305) speculates that it once was?  

Wola, Huli and Duna: T2X, diagonal blade setting (VI on Figures 3a, b) 

Crosby includes in her Central Interior the middle and western districts of Southern 
Highlands Province, stretching northwest from Mendi though Nipa, Tari and Lake 
Kopiago to the Strickland (cf. 1973b:285–296).  I incline to see them as constituting a 
separate province between the T2 axe province of the Central Interior to the east and the 
T1 adze province of the Western Interior to the west.  Though this separate province is 
characterised by T2 implements, both the hafting and the blade setting differ from those of 
the T-shaped T2 axes of the Central Interior. 

As regards their hafting, the blade is mounted in a socket bound to a footed handle of 
the elbow/knee type with short toe and long heel, as illustrated by Steensberg (1980:Figure 
11) for the Duna in the region of Lake Kopiago and Glasse (1968–69:573) for the Huli of 
Tari.  Sillitoe (1982:22; 1988:47), essentially my only authority, describes the Wola 
handle as a lopsided T, but in fact it is a footed handle like that of the Huli-Duna 
implements and with similar short toe and long heel (Sillitoe 1982:Figures 1, 6; 
1988:Figures 1, 3). 
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Though the evidence on the angle of blade to handle is confusing, as is that on the 
ability of the socket to be rotated, it seems that diagonal blade settings were the norm.  
Glasse (1968–69:572) says explicitly of the Tari Huli that the blade was never aligned as 
an axe or an adze, but always at an angle.  In his discussion of the Duna axe made for him 
in the Lake Kopiago region, Steensberg (1980:10) remarks that the socket, of elliptical 
cross-section, was placed so that the blade was at an angle of about 300 to the handle.  
Another Duna axe that he mentions (1980:17, Figure 17) had the cutting edge of its blade 
set at 420 to the handle.  The T2X setting is clearly shown in a film by White (1973) of 
Duna stone tools and their traditional use.  Crosby gives the statistics for the mean blade 
setting of 31 Duna implements as 40.060+/-19.990, with a range from -250 to 700 
(1973b:Table A65), with the comparable values for 29 Huli implements being 41.240+/-
25.570 and 00-900 (1973b:Table A63) (see Figure 1 bottom).  Sillitoe (1982:19, Figure 1; 
1988:43, Figure 1) says that the aim of the Wola craftsman was to mount the stone blade 
in the same plane as the handle, but photographs taken on a contact patrol in 1939 show 
diagonal blade setting in use (for example Young & Clark 2001:280, where the blade is 
described as being ‘set at a slight angle’).   

The situation thus parallels that in the Asaro Basin, also intermediate between the 
Central Interior T2 axe province and a T1 adze province, in that in both areas the blade 
settings are diagonal.  I called the Asaro case T1X.  On the same principle I call the 
present one T2X. 

However, I leave the last word with an officer on a contact patrol to Hewa groups 
beyond the Strickland (Western Interior T1 country) in the mid-60s, whom Swadling 
quotes as saying (1983:94, note 29) that the Hewa stone blades were ‘mounted in the adze 
position typical of the Oksapmin area, rather [than] the normal axe position of the Duna 
and other Highland people to the east’. 

The archaeological evidence5  
The eastern highlands of West Papua (Figure 4) 

As we have seen, Crosby (1973a:300–302) considers the solid-handled T3 of the New 
Guinea mainland to have developed from the wrap-around handle with which the earliest 
Australian and New Guinea axe blades are thought to have been provided in the late 
Pleistocene and, as such, to be the earliest of the four manufacturing traditions of 
woodworking implement with which we are concerned.  We have plausibly attributed the 
change in hafting style to the fact that hafted cutting implements came to play a role in 

  
5  In the discussion that follows, which does not depend on precise chronologies, I refer to radiocarbon 

dates in two ways.  I use ‘bp’ (= before present, by convention 1950) when the dates in question, and the 
chronological statements based on them, involve radiocarbon ages that are left uncalibrated to allow both 
for their recognition in the sources from which they have been taken and for their analytical use in the 
development of the argument.  When radiocarbon ages have been calibrated to calendar years, as has 
become common practice of recent years, I use ‘BP’ to refer to them and to the chronological statements 
based on them, indicating calendar years Before Present, again 1950.  Calibration of some dates in the 
first category has been done in the interest of wider-ranging comparisons.  

  Usually I round off calibrated values and talk about ‘years ago’.  In most such cases I make use of an 
unpublished table giving quick reference to radiocarbon date conversion, drawn up by Simon Haberle of 
ANU.  This table is discussed in A note on dates at the end of Chapter 8.     
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New Guinea that was never asked of them in Australia; that is, the clearance of forest for 
cultivation (cf. Bulmer 1975:44–45).  

In the New Guinea highlands the long-term effects of such clearance can be seen in the 
vegetation histories provided for some regions over some periods by palynological 
research (for example Hope & Golson 1995:623–627).  Early examples were described 
some time ago by Flenley (1979:122) as providing the most striking pollen evidence for 
early clearance, ‘speaking on a pan-tropical or even a world scale’, and later examples 
have confirmed the picture (see Hope & Haberle this volume).   
 

 
 

Figure 4:  Archaeological distributions: New Guinea mainland 
 

Evidence of this kind comes from Kelela swamp at 1420 m altitude in the Baliem 
Valley, where forest reduction and increased sediment influx resulting from it began 
before 7000 bp (Haberle et al. 1991:36).  Ethnographically the Baliem constitutes an area 
of overlap between the T3 axe and the T1 adze, with the former used by the Dani only for 
splitting timber (Pétrequin & Pétrequin 1990:97).  For the Pétrequins (1990:98–99, 111–
112) this represents the adoption of the adze into the traditional domain of the axe because 
of its greater serviceability as a lighter tool for the clearance of the scrubby regrowth that 
was increasingly coming to characterise the changed vegetation of the valley under the 
impact of agriculture.  The T3 axe, however, is likely to have been the instrument by 
which the process of clearance was initiated more than 7500–8000 years ago (for these 
calibrated dates see Haberle 1998:18, first entry under Kelela Swamp).  

We have some archaeological evidence to back this up.  It is provided by an 
investigation by the Pétrequins at Wang-Kob-Me, one of the quarries of the Yeleme 
(Jelime) massif nearly 150 km northwest from the Baliem, which ethnographically 
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provided the Dani with the greater part of their stone blades (Pétrequin & Pétrequin 
1990:99, Figure 9 top; 1993:92; see no. 1 on Figure 4 here).  Here a charcoal sample from 
the face of a natural exposure due to river action in a deposit containing flakes from the 
production of axes of symmetrical lenticular cross-section, 2.5 m below the top and 
probably between 1 and 2 m above the bottom, gave a radiocarbon date of 2890+/-100 bp 
(CRG-1037), with a calibrated age expressed by the Pétrequins as 1290–930 BC.  This 
indicates the antiquity in central West Papua of the blades equipping the T3 axes of the 
region. 

Of course, if important changes in economy and environment of the type indicated in 
the Baliem were taking place in the early Holocene, we might expect them to be reflected 
in the increased prominence in the archaeological record of the stone tools through whose 
agency the changes were being effected, as well as in the changes that these underwent 
over time.  There is, however, no archaeological record for the Baliem Valley, so no 
indication of the date of arrival of the T1 adze which became a more appropriate 
implement for clearance as the vegetation of the Baliem was increasingly altered under the 
impact of agricultural operations.   

In their discussion of this matter, the Pétrequins (1990:98–100, 104, 107, and especially 
99, 104) talk about the marginal effect that the adoption of the T1 adze had on the 
production process at the Yeleme quarries.  These continued to supply the blades of 
symmetrical lenticular cross-section which the West Dani polished for their T3 axes, 
passing some on eastwards to the Baliem Dani, who polished them again to produce a 
slightly asymmetrical plano-convex cross-section for T1 adze hafting (cf. Pétrequin & 
Pétrequin 1993:374).  Investigations at another natural exposure at the Wang-Kob-Me 
quarry supplied essentially recent radiocarbon dates of 360+/-60 bp (GIF-6595) and 
160+/-70 bp (GIF-6941) for samples collected at 40 cm depth in a fill containing 
roughouts of adzes as well as of axes among the workshop debris (Pétrequin & Pétrequin 
1990:99).  

The central and eastern highlands of Papua New Guinea (Figure 4)  

While there is no archaeological sequence to set against the palaeoenvironmental record 
from the Kelela Swamp in the Baliem Valley, a situation providing elements of both is 
present over the border in Papua New Guinea.  Here, at Kuk Swamp around 1600 m 
altitude near Mount Hagen in the upper Wahgi Valley, accelerated rates of sediment 
deposition between 9000 and 6000 bp (roughly between 10,000 and 7000 years ago) have 
been interpreted as evidence of vegetation clearance for gardens in the catchments of the 
swamp and recent palaeoecological results have provided support (Denham this volume; 
Denham et al. 2003).  Information about stone tools over this period is provided by 
excavations at rockshelters in the wider Mount Hagen–Goroka region.  Though the 
evidence is not abundant and at times not very precise, the general picture is that by the 
mid-Holocene, say 5000 years ago, waisted axes and similar butt-modified tools of late 
Pleistocene ancestry had disappeared, while ground stone blades, mainly in the form of 
fragments from them, had begun to register a continuing presence.  In what follows I adopt 
the term ‘axe/adze’ from the Bulmers (1964:53) so as not to prejudge the matter of their 
hafting.  

I begin by reviewing the evidence for the occurrence of blades, mainly for the early and 
the middle Holocene.  I then assess it for what it has to say about changes in axe/adze 
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technology and their possible relationship to vegetation change under the impact of 
agriculture and population.  While it is true that the direct vegetation record is restricted to 
Kuk and other wetland sites in the upper Wahgi Valley, there is indirect evidence of forest 
degradation more widely in the region by around 5000 years ago from the faunal record at 
two rockshelter sites, Nombe at 1720 m near Chuave in Simbu Province and Kamapuk at 
2050 m above the Wurup Valley in the upper Wahgi drainage near Mount Hagen (Golson 
& Gardner 1990:402; on Nombe, Evans & Mountain this volume).  

The blades 

I start with the first two archaeological sites to be excavated in the New Guinea 
highlands, Yuku and Kiowa, taking my information from the excavator’s latest statements 
about them (Bulmer this volume). 

Yuku 

Yuku rockshelter, at 1280 m altitude to the north of Mount Hagen, documents the 
disappearance of waisted axes between 6000 and 5000 years ago.  Bulmer records 19 
specimens and two unfinished examples between the late Pleistocene (Layer 7, with an 
estimated date of 15,000 bp) and the mid-Holocene (Layer 3A-B, with an estimated date 
of 5000 bp) (Bulmer this volume, Table 4a; cf. Bulmer 1975:29–30). Six items of what 
Bulmer (this volume) calls the new ground stone technology characteristic of the 
Wahgi/Chimbu core of the Central Highlands in the mid- to late Holocene, were found in 
Layers 1-3C (Bulmer pers. comm. 2005), overlapping the waisted axe in Layer 3A-B and 
partnering another in Layer 3C.  The six items in question are from Type 4 planilateral 
axes and Type 5 adzes, with polished flakes that could belong to any one of Types 2c, 4 or 
5 and so are included in Type 7, Other (Bulmer this volume, Table 3).  The oldest, from 
Layer 3C, is a ground stone adze fragment (Bulmer this volume).  Layer 3C has an 
estimated date of 7500 bp or about 8300 years ago (Bulmer this volume, Table 4a).  

Kiowa 

At Kiowa rockshelter (Bulmer 1975:35–36), a close neighbour of Nombe in Simbu 
Province at 1530 m altitude and with a date of 10,350 + 140 bp (ca 12,100 BP) in the 
bottom occupation level (Bulmer this volume, Table 4b), there is a fragment of a possible 
waisted axe and a possible waisted axe preform.  The latter is from Layer 8, with an 
estimated date of 8000 bp (close to 9000 years ago), the former from Layer 4, with an 
estimated date of 5250 bp (some 6000 years ago).  Twenty-two pieces deriving from Type 
2c axes, Type 4 planilateral axes and Type 5 adzes, with polished flakes that could belong 
to any one of these types and are therefore included in Type 7, Other (Bulmer this volume, 
Table 3), were found in Layers 2, 3 and 5 (Bulmer pers. comm. 2005; cf. Bulmer this 
volume under Type 2).  Those in Layer 5, an adze and two of the unclassifed polished 
flakes of Type 7, are older than the possible waisted axe fragment in Layer 4.  Layer 5 has 
an estimated date of 5750 bp or about 6600 years ago (Bulmer this volume, Table 4b).    
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Kafiavana 

In contrast to the two foregoing sites, at Kafiavana rockshelter, 1350 m in altitude and 
20 km southeast of Goroka in Eastern Highlands Province, ground stone was found to the 
very bottom of the occupation (White 1972:95), which goes back to a generalised date of 
10,000 bp (11,500 BP) (White with O’Connell 1982:67).  From the site as a whole there 
were 37 pieces with evidence of grinding, among a total of three whole blades and 51 
fragments allocated to the class of axe/adzes.  Thirty-one of the items in this class, 21 of 
them with grinding, were found below the base of Horizon II, with a date of 4690+/-170 
bp (ANU-42, White 1972:91), and thus are older than the ground stone at Yuku and the 
great majority of that at Kiowa.  In an early review Christensen (1975:32) expressed 
surprise at the antiquity of the Kafiavana finds, especially since grinding was found not 
just on cutting edges, for which there was existing early evidence at Kosipe in the Owen 
Stanley Range and Arnhem Land in northern Australia (cf. Golson 2001:196–198), but 
also on faces and sides.  The detailed evidence on which Christensen drew is set out in 
White’s doctoral thesis (1967:286–290).  

Finds from two other rockshelters are relevant to the antiquity of axe/adzes in the 
central highlands of Papua New Guinea, though the evidence from neither goes back as far 
as that claimed for Kafiavana, nor is it reported as fully and precisely. The sites are Nombe 
(1720 m) near Chuave in Simbu Province, which has already been mentioned, and Manim 
2 (1770 m), a neighbour of Kamapuk above the Wurup Valley, a southern feeder of the 
upper Wahgi near Mount Hagen.  

Nombe 

Peter White (1972:132) recovered axe/adze material in the mid-1960s during 
exploratory excavations at Nombe (under the name of Niobe), which remained undated.  
In the 1970s Mary-Jane Mountain carried out excavations at the site, which formed the 
basis of her doctoral dissertation concentrating on the faunal remains (Mountain 1991a, b).  
The axe/adze finds were inspected by John Burton (1984:226–227, Table 10.7 lower) in 
the course of his own doctoral research on the manufacture and trade of axes of high-
quality stone from localised quarries in the Wahgi and Jimi valleys.    

According to Burton, 44 fragments of ground stone axe/adze were recovered in Nombe 
Strata A and B, which Evans and Mountain (this volume, Table 1) date to 0–4500 bp and 
4500–10,000 bp respectively.  Of these I discuss only one in the present context.  This is 
the oldest fragment from the site, the stone apparently from the Dom source in Simbu 
Province, in the Wahgi drainage just south of Kundiawa.  It was found in Spit 3 of Square 
C3, with a date of less than 8320+/-840 bp (Burton 1984:Table 10.7 lower).  The 
radiocarbon date is ANU-3687, on bone collagen, and the dated bone came from Spit 4 of 
Square C3 (Mountain 1991a:Table 3.2, Table 3.5 and Appendix 1).  Mountain (pers. 
comm. 2003) tells me that Spit 3 was about 10 cm deep, while Spit 4 varied between 5 and 
20 or so cm due to the unevenness of the shelter floor.  Despite this uncertainty and the 
large statistical error attaching to the radiocarbon date, giving a calibrated age range at 2 
s.d. from 7500 to 11,500 years ago, Nombe might be thought to lend some support to the 
evidence of Kafiavana for an early Holocene presence of ground stone axe/adzes in the 
Papua New Guinea central highlands, consonant with the indications of early agricultural 
clearances in the general region.  
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Manim 2 

Manim 2 was dug by Ole Christensen in the early 1970s as part of a programme of 
doctoral research involving excavations at four rockshelter sites.  He had written a short 
article about his aims and preliminary results before his death in 1974 (Christensen 1975).  
Subsequently, Jo Mangi (1984) studied the stone industry from Manim 2, Debra 
Donoghue (1988) analysed the pandanus remains from all four sites and John Burton 
(1984:227–228) dealt with the axe/adze finds that were of relevance to his study of axe 
quarrying and trade.   

The inventory of axe/adze material from Manim 2 given by Mangi (1984:106–107) 
consists of five complete and four broken specimens, all of them ‘polished’ and 
‘lenticular’ in cross-section, three roughouts and 23 ground flakes showing striations 
across the ground surface under the microscope.  With the exception of a ground flake 
found immediately above, they belong to the same stratigraphic horizon at the site.  This is 
Christensen’s lower black unit, for the top of which there is a radiocarbon date of 3580+/-
80 bp (ANU-1372) from level 16 (1975:31, Table 1).  Christensen gives a date of 5860+/-
130 bp (ANU-1373) for what he says is the lowest spit in which axe/adze material was 
found, which is labelled level 21 (1975:31, Table 1).   

Christensen’s lower black is Mangi’s Layer V (1984:Table II), which he divides into 
three, Va, b and c, with axe/adze material found in Layers Va and b.  It is evident from 
Mangi’s discussion (1984:106–107) that Christensen’s statement about level 21 with its 
date of 5860+/-130 bp (6400–7000 years ago at 2 s.d.) being the lowest spit in which 
axe/adze material was found refers to the first appearance of complete and broken 
examples of finished tools, which is Mangi’s Layer Va.  Below this is Mangi’s Layer Vb, 
with a broken roughout and 12 flakes with grinding.  On this evidence Mangi (1984:107) 
suggests pushing back the date of ground stone axe/adzes at Manim 2 to ca 7000 bp, close 
on 8000 years ago.         

There is no axe/adze material in the bottom zone of Christensen’s lower black horizon, 
Mangi’s Layer Vc, for which there is a beginning date of 9670+/-220 bp (ANU-1375, 
Christensen 1975:31, Table 1), beyond 10,000 years ago.  However, two pieces of 
grinding stone were found there, out of a total of 15 excavated at the site, all of them from 
Christensen’s lower black unit, which is Mangi’s Layer Va-c.  Mangi (1984:108) wonders 
whether they might not constitute proxy evidence for ground stone axe/adzes early in the 
Holocene.  

On the other hand, the history of site use at Manim 2, about which Christensen 
(1975:32–35), Mangi (1984:165–168) and Donoghue (1988:71–78) essentially agree, 
would explain how ground axe/adzes could have been well-established in the Wahgi 
region throughout the early Holocene phase of shelter use but not turn up in the site 
deposits until the early mid-Holocene date at which they are undeniably present.  They 
appear at a time of significant change in site use, of which they themselves are a symbol.  
The level with which they are particularly associated, Mangi’s Layer Va, between 5860+/-
130 bp and 3580+/-80 bp, not only sees a marked fall-off in the amount of artefactual 
stone (Mangi 1984:26–27, 167, Table IV; Donoghue 1988:75, Table 5.1A) but also a 
dramatic replacement of carbonised drupe fragments of the wild nut pandan, Pandanus 
antaresensis, by charcoal of carbonised wood (Christensen 1975:31; Donoghue 
1988:Appendix Table A.1.A).  As Donoghue (1988:91) explains it, up to round about 6000 
bp, or 7000 years ago, Manim 2 functioned as a base camp for pandanus exploitation in 
the bush; after that date it became increasingly incorporated in the gardening zone.                 
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Hafting 

It is plausible to suggest that the T3 axe which we have proposed was the instrument of 
early forest clearance in the Baliem was the implement used for the same purpose in the 
Wahgi and Asaro drainages of Papua New Guinea.  

By 5300–5000 bp, around 6000 years ago, by the evidence of pollen diagrams from the 
upper Wahgi Valley, sustained clearance for cultivation had made marked inroads into 
primary forest and led to the establishment of secondary forest and grassland (Powell 
1982:218; see Hope & Haberle this volume; Denham this volume).  This is a situation 
which ethnographically in West Papua, as in the Baliem, is associated, not with the T3 axe 
with its long and heavy blade, but with implements with smaller and lighter blades more 
serviceable in clearing secondary growth (Pétrequin & Pétrequin 1993:for example 380–
384).  According to the Pétrequins (1990:111), only the adze and to a lesser degree the 
socketed axe allowed the hafting and use of blades less than 10 cm or so in length, with 
the result in both cases that blades could be continually reutilised as they became 
progressively smaller as a result of use or breakage (Pétrequin & Pétrequin 1993:388).  

In the light of these observations I shall look to see whether the change from T3 axe to 
T1 adze, proposed for the Baliem as a response to environmental change as a result of 
agriculture, is present in the archaeological material from the Wahgi and the Asaro.  The 
features that may allow us to distinguish between blades mounted as axes and as adzes 
concern size, the shape of the cutting edge and the nature of the cross-section.  

Size  

As indicated above, the Pétrequins argue that blade length is a significant pointer to 
anthropogenic change in the environment as a result of agricultural clearance and to the 
hafting styles appropriate to this situation.  Unfortunately original length is not a 
frequently preserved feature in the archaeological material at our disposal.  We may be 
better placed with width and thickness, though we cannot always be sure that the 
maximum dimensions of these on the original object are represented on a surviving 
fragment.  There are also deficiencies in the data on blade size for hafted T3 axes and T1 
adzes in museum collections with which it would be useful to compare the archaeological 
material.  Thus for the collections analysed by Crosby (1973a:Tables 27, 31, 36, 36a, 36b), 
measurements of width and thickness (Variables 8 and 9) had to be taken where the blade 
emerged from its hafting, while as regards length only the distance that the blade 
protruded from the hafting (Variable 7) could be measured (Crosby 1973a:Figure 5 for 
illustrations of the variables).  Let us proceed with some comparisons despite these 
drawbacks.   

Crosby’s tables show that axe blades, measured as described, are on average wider and 
thicker than adze blades measured in the equivalent way.  However, the widths and 
thicknesses of the 17 measurable specimens in the archaeological corpus fall, with a few 
exceptions, where the ranges of Crosby’s ethnographic sample of axes and adzes overlap.  
The exceptions concern four blades from Kafiavana and Manim 2 near or below the lower 
limits of the ethnographic sample, three of them intact pieces less than 5 cm in length.  In 
Burton’s term (1984:227) these are ‘miniature blades’ and I return to a consideration of 
them in a later section with reference to footnote 7.  There I conclude that they would have 
been hafted either in the manner of the T1 adze or in chisel fashion.  In the former case, 
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adze hafting would have been present in the Wahgi-Asaro region at 5860+/-130 bp (ANU-
1373) by the evidence of Manim 2, that is around 6400–7000 years ago. 

Shape of cutting edge 

The relevance of cutting edges to the current discussion is the commonsense 
observation that axes tend to be symmetrically bevelled and adzes asymmetrically so.  In 
the archaeological corpus under review there are perhaps a dozen examples of preserved 
cutting edge, in which both symmetrical and asymmetrical bevelling is represented.  The 
most significant of these in the present context is a large ground stone chip from Horizon 
IX at the base of the Kafiavana sequence, said to be probably from a cutting edge (White 
1967:290; 1972:Table 119, Figure 18j).  Measuring 3.7 x 3.2 x 1.0 cm, it is described as 
being bevelled very asymmetrically and very heavily ground.  Horizon IX is thought to go 
back to around 10,000 bp (White with O’Connell 1982:67), or over 11,000 years ago.   

When we look at the distribution of bevelling in Crosby’s general tables for T1 adzes 
(1973a:Table 28) and T3 axes (1973a:Table 32), we see that the vast majority of cutting 
edges in the former class is bevelled asymmetrically (particularly Variable 27.2) and a 
majority of those in the latter class is symmetrically bevelled (Variable 27.1).  However, 
while 2% of Crosby’s sample of 344 T1 adze blades has symmetrical bevelling, just over 
30% of her sample of 79 T3 axes is asymmetrically bevelled.  In other words, symmetrical 
bevelling is much more likely to indicate axe hafting than asymmetrical bevelling is adze 
hafting.  The earliness of the date itself suggests that we are dealing with T3 axe hafting or 
perhaps a wrap-around handle.  

Shape of cross-section 

We are concerned with two main types.  The first type comprises cross-sections that are 
fairly symmetrical about the transverse axis, being made up of curved faces and sharp to 
rounded sides and generally described as lenticular and ovoid.  The second type of cross-
section is called plano-convex, being asymmetrical about the transverse axis, with the 
convexity sometimes so pronounced as to become sub- or rounded rectangular.   

White (1972:95) says that nearly all Kafiavana axe/adzes where shape was 
determinable were lenticular in cross-section.  Mangi (1984:106) says the same of the five 
whole and four broken specimens from Manim 2.   In both cases, ‘lenticular’ is rather 
loosely used and likely to include the first two of Crosby’s three categories of symmetrical 
cross-section: (1) lensoid, sharp sides, thickness less than half the width; (2) low oval, the 
same as the last except that the sides are rounded; and (3) high oval, where the thickness is 
greater than half the width (1973a:Table 3, Variable 29; 1977:Figure 2).  These three 
categories account for 64.8% of Crosby’s sample of 344 T1 adzes, with lensoid 
contributing 11.6% (1973a:Table 28), and 78.5% of her sample of 79 T3 axes, with the 
lensoid category contributing nothing (1973a:Table 32).  Indeed, 43.9% of the adze blades 
and 44.3% of the axe blades share the same low-oval category of cross-section.   

Crosby (1977:Figure 2) illustrates the plano-convex form under numbers 4 and 7 of 
Variable 29, where in both cases the thickness of the implement is greater than half its 
width, but whereas in number 4 the sides are rounded, in number 7 they are straight 
(1973a:Table 3).  Such cross-sections are typical of the T1 adzes originating at quarries in 
the eastern highlands of West Papua discussed by Swadling (1983:85–86, 3.2.5–7) and the 
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Pétrequins (1993:217–283) and shown as number 2 on Figure 4 here.  The products of 
some of these were widely distributed in the central ranges and adjacent lower country on 
both sides of the West Papua/Papua New Guinea border, with examples reported from as 
far afield as the Gulf of Papua and Angoram on the middle Sepik (Pétrequin & Pétrequin 
1993:281, Figure 246).   

For the Pétrequins (1993:52, 374, Figure 214), this pronounced type of plano-convex 
cross-section all but required the hafting of the blade as an adze, though Crosby 
(1973a:Table 32, Variable 29.4) records ten of her sample of 79 hafted T3 axes as having a 
plano-convex cross-section with thickness greater than half the width.  It is the Pétrequins’ 
view (1993:53, 374) that the T1 adze was present in interior Papua New Guinea at least 
2000 years ago.  In this they are using evidence provided by Paul Gorecki’s work 
(1989:153–169) at the Ritamauda rockshelter just south of the Yuat Gorge, part of ‘the 
crack in the spine’ that gives access to the highlands from the Sepik lowlands.  The 
evidence consists of fully ground blades which Gorecki (1989:163, 169) explicitly 
compares to Telefomin area blades, quoting Crosby (1973b:306) on their ‘high sub-
triangular cross section’, and contrasting them with the planilateral blades from the 
specialist quarries of the Wahgi and Jimi valleys.  The ‘Telefomin’ blades in question are, 
of course, those from the West Papuan quarries discussed above.   

Gorecki (1989:169) thinks that in the Ritamauda region the plano-convex (his 
‘triangular-type’) blades were replaced by planilateral blades from the highlands quarries 
(presumably with their T2 hafts) about 2000 years ago.6  It is odd that the Pétrequins 
(1993:53, 374) use this as the earliest known date for the presumed presence of the T1 
adze in Papua New Guinea instead of the date of the first appearance of the plano-convex 
cross-section at the Ritamauda site.  That first appearance was in the form of the largest 
fragment of the type found there, in a crevice at the base of the deposit and with an 
estimated age of 3500 bp (Gorecki 1989:163, 169).  Head and Gillieson (1989:129) find it 
difficult to allocate maximum ages to the site because of problems with the lowest 
samples, including their small size.  We may note that the five lowest dates, spanning 275–
400 cm in depth (Head & Gillieson 1989:Table 7.5; Gorecki 1989:Figure 8.14), are 
statistically indistinguishable at 2 s.d. and four of them at 1 s.d..  Their ages average to 
3100 bp, which has a calibrated value of some 3300 BP.  It is probably the most reliable 
value that can be achieved in the circumstances. 

There was evidently a tradition in the region of blades with cross-section that was 
asymmetrical around the transverse axis.  There are examples in a collection made in 1959 
at the Baiyer River (Bulmer 1964:250–251), south of Ritamauda and east of Yuku in the 
same drainage.  From Yuku itself there is a large fully ground blade fragment ‘probably of 
plano-convex cross-section with rounded sides’ (Bulmer 1964:256; cf. Bulmer 1966:119–
120, Y55) that is of interest in this regard.  The question is whether, with a minimum 
width of 4 inches (10.2 cm) and a thickness of 1.5 inches (3.8 cm), the blade had a 
sufficiently pronounced cross-sectional convexity to demand a T1 adze hafting.  Certainly, 

  
6  This is an estimate based in part at least on Burton’s report (1984:228) about the appearance of quarried 

stone in the archaeological record of two stratified rockshelters in the upper Wahgi area sometime 
between 2500 and 1500 years ago (Gorecki 1989:134).  In a later publication Burton (1989:256) gives 
the younger end of the date range as 1000 BP, which is about 1000 years ago.  However, the different 
dates at the younger end of the two date ranges are both based on the same radiocarbon date, 1310+/-70 
bp, from the Etpiti site, which is rounded up in the one case and down in the other (cf. Burton 
1984:Figure 10.15 upper). 
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by Crosby’s definition (1973a:Table 3 under 4. and 7. of V29), it would fail to qualify as 
plano-convex since the thickness is less than half the width.  The artefact was attributed to 
Layer 3A-B (Bulmer 1966:119–120) and dated (on bone collagen) to 4570 + 220 bp 
(Bulmer 1975:30, Layer 3A), which calibrates to just over 5000 BP.  

However, since Bulmer has been engaged in a reassessment of her excavations at Yuku, 
it is better, instead of pursuing the Yuku data, to await the results about them that will 
appear in her promised paper on the mid- to late Holocene axe and adze types of her 
Central Highlands region, that is, Types 2c, 4 and 5 (Bulmer this volume, under Type 2).  
The same is true of her Kiowa site.  I simply reiterate that in her chapter in this volume she 
mentions the appearance of an adze in Layer 3C at Yuku and one in Layer 5 at Kiowa as 
among the earliest examples of the new types, at an estimated date of 7500 bp (ca 8300 
BP) at the former and one of 5750 bp (ca 6600 BP) at the latter.    

There is a piece from Kafiavana with pronounced plano-convex cross-section, thickness 
greater than half the width, which could be critical in this matter of the date of appearance 
of the adze.  It comes from the bottom horizon (IX) at the site, thought to go back to 
around 10,000 bp (White with O’Connell 1982:67), over 11,000 years ago, though since it 
is only flaked, it might be unfinished.  It is a tapering butt, measuring 8.0 x 7.3 x 3.9 cm, 
which White says must have been part of a very large implement (White 1967:290; 
1972:Figure18h).  However, according to Crosby’s evidence from her sample of 79 hafted 
T3 axes, just over 12% had plano-convex cross-sections (1973a:Table 32, Variable 29.4).  
Moreover, the ranges of their widths and thicknesses (1973a:Table 31, Variables 8 and 9) 
would accommodate the relevant measurements for the Kafiavana specimen, making 
allowance for its reducing width towards the butt.  The very earliness of the date suggests, 
as it does in the case of the asymmetrically bevelled cutting edge from the same level at 
the same site discussed earlier, that we are dealing with a case of T3 axe hafting, if not the 
use of a wrap-around handle. 

Finally, there are the four so-called miniature blades from Kafiavana and Manim 2, 
which I discuss in footnote 7. There I conclude that they would have been hafted either in 
the manner of the T1 adze or in chisel fashion.  In the former case, adze hafting would 
have been present in the Wahgi-Asaro region at 5860+/-130 bp (ANU-1373) by the 
evidence of Manim 2, that is, around 6400–7000 years ago. 

Adzes in the central highlands and highlands fringe: summary and speculation 

Crosby’s study of complete implements in collections from New Guinea shows that 
there is often nothing distinctive between blades hafted as adzes and those hafted as axes.  
Thus in the matter of cross-section, over half the adze blades and three-quarters of the axe 
blades belong to her categories of low- and high-oval cross-section, of which the former 
overlaps with the lenticular category of White and Mangi in the archaeological material.  

On the evidence that we have reviewed so far from the central highlands and its fringes, 
the oldest presumed adze hafting is represented by the plano-convex blades of the 
Ritamauda rockshelter going back to some 3300 years ago, by analogy with the blades 
hafted as adzes in the borderland area of Papua New Guinea and West Papua.  Older 
candidates from Yuku at around 5000 BP and from Kafiavana at around 11,500 BP seem 
just as likely to have been hafted as T3 axes as they were as T1 adzes.  We do not know 
whether the miniature blades from Kafiavana and Manim 2, the earliest dating to around 
6000 bp or 6800 BP, were hafted as T1 adzes or chisels. 
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In these circumstances it is impossible to say on archaeological grounds when the adze 
made an appearance in the Wahgi/Asaro region.  By the Pétrequins’ argument of 
agriculturally transformed landscapes, conditions would have been appropriate for it in the 
upper Wahgi Valley between 7000 and 6500 years ago based on palaeoecological 
evidence from Kuk and archaeological evidence for the cultivation of wetlands there and 
more widely (Denham this volume; cf. Denham 2003:174).  This argument would 
certainly rule out as too old, at 10,000 bp or more than 11,000 BP in age, the two pieces 
from Horizon IX at Kafiavana which might otherwise be considered candidates for adzes 
by virtue of a pronounced plano-convex cross-section in the one case and highly 
asymmetrical bevelling of a presumed cutting edge in the other.  The ethnographic data 
show that neither of these properties disqualifies them as axes with T3 hafting or wrap-
around handles. 

The possibility of a link between the practice of agriculture and linguistic distributions 
in New Guinea has been raised, in particular the apparent early spread of Trans New 
Guinea languages through the central highlands at the expense of other languages (Pawley 
1998:684–685 and this volume).  If this were the case, the ethnographic distribution of the 
T1 adze in the Western and Eastern Interior provinces of the New Guinea mainland (V and 
IX of Figures 3a, b) could be residual evidence of this process.  As we may recall, Crosby 
(1973a:302–303) argues that the region separating the two provinces, which was 
ethnographically mainly characterised by socketed forms of tool, earlier formed part of a 
continuous T1 province with them.        

Denham (this volume) says that the evidence for the adoption of more intensive and at 
the same time more ecologically destructive practices of cultivation which appears at Kuk 
from around 7000/6500 years ago could be used to support a hypothesis of an 
agriculturally based expansion of TNG speakers.  Certainly, following the Pétrequins, the 
adze is a marker of the two processes of which Denham talks, both the degradation of the 
landscape and the practice of more intensive cultivation responsible for it.    

The Sepik (Figures 4, 5) 

Another pointer to the age of the adze on the New Guinea mainland comes in the form 
of a large implement of Tridacna gigas, 27 x 8.6 x 6.1 cm in size, which was found 3 m 
below the surface during construction of the Frieda River airstrip in the upper Sepik 
(Swadling & Hide this volume; Swadling et al. 1988:Figures 48–49, the length given in 
the caption, the other measurements taken from the illustrations).  The findspot is a 
surprisingly inland one for such an object: about 300 km upriver from the present Sepik 
mouth, 160 km inland from the coast and probably more than 100 km beyond the Sepik–
Ramu inland sea even around the height of the postglacial sealevel rise between about 
6500 and 7500 years ago (Chappell this volume; see also Swadling & Hide this volume, 
Figure 1 and cf. Swadling et al. 1989:Figure 1).   

The Tridacna shell is dated to 4980+/-90 bp after a seawater correction of 400 years has 
been applied to the laboratory measurement of its age (ANU-6170 in Swadling et al. 
1989:109 and Table 1) and this calibrates, at 2 s.d., to 5912 (5730) 5582 BP (Spriggs 
2003:59, 71) or, in round figures, between 5600 and 6000 years ago. However, it is not 
uncommon for artefacts to have been made from fossil shell.  In the present case, the 
absence of shell blades on hafted axes and adzes from the Sepik–Ramu Basin in 
ethnographic collections studied by Crosby (1973a:Map 22a) would suggest that it is the 
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inland sea that explains the Frieda River find.  Moreover, the effective infilling of the sea 
by around 4000 years ago (Chappell this volume) would imply that the artefact was in the 
Sepik some time before that and the 3 m depth of its findspot below Frieda River alluvium 
would support the case.  It is therefore not unlikely that the age of the adze is close to the 
age of the shell, around 5600–6000 years ago.   

There is little doubt that the artefact was hafted as an adze.  There is a strongly convex 
longitudinal curve to the front of the implement and a slightly concave corresponding 
curve at the back resulting from the contours of the shell from which it was made, together 
with a ground bevel at the rear.  Katherine Szabó, a student of Pacific shell technology (cf. 
Szabó 2004), points out (pers. comm. 2003) that the artefact was made from the hinge area 
of the shell and retains one of the thickenings characteristic of the hinge margins on its 
rear side.  In this, and in its long and narrow shape, Szabó says the Frieda River specimen 
is very like the four Tridacna adzes from a burial in Duyong cave on Palawan in the 
Philippines, which she has handled.  Bellwood (1997:221–222, Figure 7.10a) illustrates 
one of these in front view and quotes a date of around 5000 BP, which Spriggs (1989:602, 
Table 2 UCLA-287) rejects.  This is primarily because the material dated was charcoal 
from the fill of a grave dug into older deposits and its source is therefore unknown.   

Taking stock 

The minimum date of 3300 BP for the presumed stone adze at the base of the 
Ritamauda rockshelter antedates the presumed Austronesian impact on the New Guinea 
mainland and the date of 5600–6000 BP argued for the Frieda River shell adze is earlier 
than that of the presumed Austronesian presence in the region at large.  The Philippine 
parallels for the latter artefact raise at least the possibility of a previous introduction of the 
shell adze into New Guinea from an outside source.  Whether this was the case or not, the 
question arises as to the relationship between the stone adze of the mainland interior and 
the shell adze of coastal derivation.   

We cannot address this issue for lack of evidence.  We can, however, pursue the matter 
of the shell adze by looking at evidence from Pamwak rockshelter on Manus Island and 
from Golo cave on Gebe Island in eastern Indonesia relevant to the question of its cultural 
significance and possible external origin.   

Manus Island (Figure 5 inset) 
The blades 

Pamwak rockshelter, near the south coast of the main island of the Admiralty group, 
has supplied five ground implements of stone and 16 of Tridacna shell.  These are of a 
sufficiently early date (Fredericksen et al. 1993:148–149; Fredericksen 1994a:63–64) to be 
relevant to our discussion of axes and adzes on the New Guinea mainland and to belong to 
the pre-Austronesian-speaking inhabitants of the island itself.  The ethnographic situation 
in the matter of hafted implements is interesting in this regard.  Crosby (1973a:91; 
1973b:102) quotes Parkinson (1907:356, [1999:158]) to the effect that the interior tribes 
on Manus used T3 axes in contrast to the use elsewhere of T1 adzes.  Cranstone illustrates 
a T3 axe with shell blade from the Admiralty Islands (1972:Figure 1b).  
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Four of the excavated stone tools are simply river cobbles ground along one edge, one 
of them a ‘waisted’ axe with side notching, another with a hammerdressed ‘shoulder’ on 
one side, while the fifth is a small, fully ground, symmetrically triangular piece called a 
‘chisel’ (Fredericksen et al. 1993:148, Figure 8; Fredericksen 1994a:63–64; 1994b:Figure 
4.10, Plate 7 top; Spriggs 1997:59, Plate 12 top right).7  The shell tools (Fredericksen et al. 
1993:148, Figure 7; Fredericksen 1994b:Plate 7 bottom; Spriggs 1997:59, Plate12 top left) 
are made from the dorsal region of the shell, with the exception of one made from the 
hinge (Spriggs wrongly has the hinge as the norm and the dorsal region as the exception).  
Apart from the chisel, Fredericksen (1994a:63) calls the stone tools ‘axes’ and the shell 
ones ‘adzes’ and I follow this convention.  Fredericksen et al. (1993:148) simply use the 
neutral term ‘edge-ground’. 

Extensive radiocarbon dating (Fredericksen 1994b:Table 4.1 and Appendix A) has 
indicated the possibility of disturbance in some parts of the site (Fredericksen 1994a:59) 
and this has led to some changes to opinions expressed in the earlier report (Fredericksen 
et al. 1993:149).  This particularly affects the small fully ground stone chisel and the 
deepest of the shell adzes, both found in Spit 9 of the southeast quadrant of Square 2 
(Fredericksen 1994a:64; 1994b:Table 4.2), which has a calibrated radiocarbon age range 
of 10,150–10,909 years ago (1994a:64; 1994b:Table 4.1, which gives a slightly different 
range).  Because he knows of no other stone tool fully ground like the chisel that is older 
than the Holocene, and none in Island Melanesia older than Lapita, and because the chisel 
was found with the deepest of the shell adzes, Fredericksen thinks that mixing of the 
deposit must have taken place and the two artefacts introduced from a higher level.  
Evidence for some mixing is indicated by fluctuations in the age-depth curve of obsidian 
dates for the quadrant in which the two finds were made (1994a:59, citing Ambrose 1994).  

Fredericksen is of the opinion (1994a:77) that stone axes made an appearance at 
Pamwak in the terminal Pleistocene, based on the occurrence of two edge-ground 
examples, including the waisted specimen, in Spit 10 of Square 1 associated with 

  
7  With a length of 4.7 cm and its greatest width of 3.6 cm at the cutting edge, the Pamwak piece is only 

slightly larger than the four so-called miniature blades from the Papua New Guinea highlands mentioned 
earlier in the text.  Of these, two are from Horizon II at Kafiavana, dated 4690+/-170 bp (ANU-42) at its 
base (White 1967:287 for artefacts, 1972:91 for date), the other two from the 5860+/-130 bp (ANU-
1373) level at Manim 2 (Burton 1984:227, Figure 10.14; Mangi 1984:106, 107 for dating, Figure VIIa 
and b; cf. Christensen 1975:31).  The two blades from Kafiavana, one of them broken, measure 3.4 x 2.0 
x 0.6 cm and ? x 2.3 x 0.7 cm.  From Burton’s illustrations (1984:Figure 10.14), the two blades from 
Manim 2 are 4.0 x 2.9 x 0.95 cm (upper) and 4.5 x 2.35 x 1.0 cm (lower).   

  The Pétrequins’ conclusion (1990:111) that only adze hafting or axe hafting with a socket allows the 
use of blades less than 10 cm or so in length would rule out hafting as a T3 axe for any of the small 
blades in question.  Since socket hafting is thought to be too recent to apply to them, we are left with T1 
adze hafting, unless hafting as a chisel as suggested for the Pamwak piece is a reasonable suggestion for 
that and indeed for the other small blades. 

  There seems to be no further we can go.  In the Australian context Dickson (1981:11, 82–83) talks 
about ground tools too small to have been hatchet heads that have been interpreted as chisel blades, 
scrapers or knives, or the heads of miniature hatchets made for children.  He describes an Australian 
example 3.9 cm long and 3.1 cm wide that he says could have been used as the bit of a hafted chisel.  He 
also says that he has manufactured a stone head of similar size and hafted it in the wrap-around 
Australian fashion.  The two smallest pieces in Schrire’s excavated corpus of edge-ground axes from 
Arnhem Land measure 5.5 x 4.7 x 1.3 cm and 5.9 cm x 5.0 x 1.8 cm (1982:265).  They would 
presumably have been equipped with wrap-around handles when in use.   
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radiocarbon dates with a calibrated age range between 11,000 and 12,000 BP (1994a:64; 
1994b:Tables 4.1 and 4.2).   

The fully ground chisel is not assigned an age in Fredericksen’s revised chronology. 
However, he allows (1994a:64) that any mixing of the deposit that introduced the tool into 
the level in which it was found took place before the accumulation of the dense shell 
midden at the site, presumably because no midden was involved in the mixing (cf. 
Fredericksen 1994a:63 on a lack of association with the midden).  This midden, which 
constitutes Layer 2 of the site stratigraphy (Fredericksen et al. 1993:146; Fredericksen 
1994a:56), is considered to be mid-Holocene in age, between calibrated dates of 7200 and 
5000 years ago for Fredericksen (1994a:59; the end date is 5500 years ago in Fredericksen 
et al. 1993:146) and of 6000 and 5000 years ago for Spriggs (1997:49, without explanation 
of the 6000 BP starting date).  If the ground stone chisel is older than the midden, it is 
more than 7200 calibrated years BP according to one estimate and 6000 BP according to 
another.  The same would be true of the deepest of the shell adzes, which was found in the 
same spit.  

While most shell adzes were found in the dense shell midden of Layer 2 (Fredericksen 
et al. 1993:149; Fredericksen 1994a:63), of mid-Holocene age, this deepest specimen was 
found some 35–40 cm below its base.8  If, as Fredericksen (1994a:63) thinks, this is too 
deep below the midden to be associated with it, there are two other shell adzes for which a 
similar case might be made, one 25–30 cm below the base of the midden, the other 20–25 
cm below.9   

Relying essentially on the depth of the deepest shell adze below the bottom of the Layer 
2 midden, which he dates at 7200 years ago, Fredericksen (1994a:77) concludes that shell 
adzes are likely to have made an appearance at Pamwak between the early and middle 
Holocene, though he does not rule out a late Pleistocene occurrence entirely.  The 
evidence of two other shell adzes lower than the base of the midden, discussed above, 
supports the claim for an early to mid-Holocene presence, while Spriggs’ (1997:49) 
unexplained choice of a 6000 BP date for the midden base does not detract from the 
general case.  

The hafting 

On the argument put forward at the beginning of this paper, the late Pleistocene waisted 
axe from Pamwak would have had a wrap-around handle.  The same indeed might have 
been the case for the three other large edge-ground axes from the site, one of them being 
the specimen with the single hammerdressed shoulder, since their dimensions fall within 
the ranges for length, breadth and thickness given by Dickson (1981:108) for Australian 
  
8  Compare Tables 4.1 and 4.2 of Fredericksen 1994b for Spit 9 of the southeast quadrant of Square 2, 

where the find was made.  The field record indicates that the findspot was the lower 5 cm of the spit, 
called 9B. 

9  The details are as follows.  The first mentioned adze is from Spit 8B in the baulk adjoining Square 4.  In 
this square only the southwest quadrant has a Spit 8 (Fredericksen 1994b:Table 4.2) and in this quadrant 
the bottom of the midden is at the base of Spit 5 (Table 4.1).  The second adze is from Spit 7A in the 
baulk adjoining Square 2, not Square 4, as Fredericksen (1994a:63) says.  I take this information from 
the field record of the find, which also indicates that it is from the part of the baulk next to the northwest 
quadrant of the square, where the bottom of the midden is at the base of Spit 4 (1994b:Table 4.1).  The 
reference for the relationship of baulk and squares is Fredericksen 1994b:Figure 4.3.  
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Aboriginal axe heads and by Schrire (1982:Appendix 2) for Pleistocene and later examples 
that she excavated in Arnhem Land (for the Manus statistics see Fredericksen 
1994b:Figure 4.9).  By the criterion of size, they could equally easily have been hafted as 
T3 axes, a type which Crosby (1973a:301) regards as the solid-handled descendant of the 
flexible wrap-around style and whose ethnographic presence in Manus is on record (for 
example Cranstone 1972:Figure 1b).  

I have discussed the hafting of the smallest of the ground stone implements, whether as 
T1 adze or chisel, in footnote 7.  

I turn now to the shell implements, all of which bar one, as we have seen, are made 
from the dorsal region of the shell.  Moreover, the manufacture was done in such a way 
(cf. Szabó 2004:Chapter 7), perpendicularly to the shell margin and along the length of 
one of the ribs, as to give a strong concavo-convex cross-section to the implement 
(Fredericksen et al. 1993:Figures 7b, c) and a marked curve to the cutting edge when seen 
end-on.  These are features suggestive of adze hafting in the T1 manner, a proposition 
supported by the asymmetrical bevelling of some cutting edges and the moderate length of 
the implements overall, from just over 6 cm to nearly 12 cm in length (Fredericksen 
1994b:Figure 4.9).  This is a range more typical of T1 adze than T3 axe hafting from the 
Pétrequins’ (1993:111) experience with the stone blades of West Papua, where only adze 
hafting and, to a smaller degree axe hafting with a socket, allow the use of blades less than 
about 10 cm in length.  Finally, I note that in Crosby’s (1973a) statistics for the shape of 
cutting edges when looked at end-on, those of the blades of T1 adzes are straight in 50% 
of cases and concavely curved at the back in 48.2%, while on T3 axes the values are 
88.7% for straight and only 2.8% for concave (Table 28, the observation possible on 334 
implements from a total T1 sample of 344, and Table 32, 71 implements from a total T3 
sample of 79).    

To produce shell cutting implements with the characteristics discussed above must have 
been a matter of intent.  In this context we may recall that there is a single specimen in the 
Pamwak collection made from the hinge area of the shell (Fredericksen 1994b:Plate 7 
bottom right).  With its short straightish cutting edge and only slight asymmetry of bevel, 
it could have been hafted as a T3 axe, as suggested for four of the five Pamwak stone axes.  
It contrasts with the Tridacna-hinge implement from the Frieda River, which it is 
suggested was hafted as a T1 adze.  

The date of the Pamwak specimen is uncertain.  It comes from an area of the site 
(Square 4, Spit 4A, according to the caption of Plate 7; Square 4, the northern quadrant of 
the baulk immediately to the west, according to the field label; for both locations see 
Fredericksen 1994b:Figure 4.3), where Fredericksen (1994a:59) says there has been 
mixing of deposits.  At the latest, however, it would be mid-Holocene, since the mixing 
involves the thick shell midden of that date (7200–5000 BP, Fredericksen 1994a:59).  I 
have argued a mid-Holocene age of around 5600–6000 BP for the Frieda River piece.    

Axes and adzes at Pamwak: summary and implications 

According to Fredericksen’s chronology (1994a:77), edge-ground implements of shell 
appeared between the early and middle Holocene at Pamwak, while their stone equivalents 
were present in the terminal Pleistocene.  If the propositions about their hafting are correct, 
this would mean that T3 axes of stone were followed by T1 adzes of shell in the sequence.  
This sequence parallels that suggested for the New Guinea mainland, but under quite 
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different circumstances.  While on the mainland the adze has been seen in the context of 
agriculturally transformed landscapes, I am suggesting that at Pamwak the shell adzes 
were linked with maritime activities as rising postglacial sealevels brought the site close to 
the coast.  Fredericksen (1994a:77) talks about a ‘marine focus’ to the occupation of 
Pamwak in the early Holocene, evident in the presence of sparse midden and shell 
fishhook blanks (cf. Spriggs 1997:64).  There is evidence at Pamwak of earlier maritime 
activity, however, with obsidian imported from elsewhere in the Manus group appearing 
from around 13,000 bp (Spriggs 1997:49), or some 15,500 years ago.  It may be that the 
stone axes found in terminal Pleistocene levels at the site had something to do with the 
manufacture of the watercraft responsible for the obsidian transport.  

Pamwak shell adzes and parallels in eastern Indonesia 

The Pamwak shell adzes have parallels in adze style with specimens of Tridacna and 
Hippopus shell from Golo cave on the small island of Gebe, some 45 km long and 8 km at 
its widest, between Halmahera and the western tip of New Guinea (Bellwood 1997:187–
188, 189, Plate 25; Szabó 2004:Chapter 6; see Figure 5 inset for location).  Initially the 
Golo examples were dated to around 12,000 years ago, so similar to the time of 
appearance of the parallel forms at Pamwak as published by Fredericksen et al. (1993:149) 
that Bellwood saw in them, with other evidence, ‘hints of external contacts’ (1997:189).  
Since then, as we have seen, Fredericksen (1994a:77) has revised the Pamwak chronology 
down to between the early and middle Holocene.  Meanwhile, Bellwood (pers. comm. 
2003) has been faced with a chronological problem as a result of AMS results directly on 
two shell adzes previously dated indirectly by food shell from the same levels (Bellwood 
et al. 1998:251, Tables 1, 5).  

A Tridacna adze from 135–140 cm depth in the shelter (Bellwood pers. comm. 2003), a 
level previously dated to around 11,000–12,000 years ago (ANU-9769 at 130–140 cm, 
Bellwood et al. 1998:Tables 1, 5), gives an AMS date of 32,800+/-950 bp (OZD-775), 
while a Hippopus adze from 145–150 cm depth (Bellwood pers. comm. 2003), a level 
previously dated to around 13,000 years ago (ANU-9512 at 140–150 cm, Bellwood et al. 
1998:Tables 1, 5) gives one of 6480+/-80 bp (OZD-774), which calibrates to around 7000 
years ago.  The Tridacna artefact was evidently made from fossil shell, which cannot help 
in the matter of its date of manufacture.  As regards the Hippopus adze, this could have 
been made of either fresh or fossil shell.  However, its date of ca 7000 BP is in 
disagreement with that of the ca 13,000-year-old level within which it was found.  This 
suggests to Bellwood (pers. comm. 2003) that it may have been cached in a hole dug from 
above, for which there is evidence in the case of other specimens in the site, without there 
being clear stratigraphic signs as to the level from which the various holes were dug (cf. 
Bellwood et al. 1998:251, Table 5 for the case of Cassis adzes in Layer 2).   

There are two radiocarbon dates for levels above that at which the Hippopus adze was 
found in its suggested hole (Bellwood et al. 1998:Tables 1, 5): ANU-9448 on charcoal 40–
50 cm below the surface in Square M5, with a calibrated age of around 3500 years ago, 
said to be pre-ceramic, and ANU-9449 on marine shell 50–60 cm below the surface in 
Square M4, with a calibrated age of around 7750 years ago.  I do not wish to discuss the 
relationship of these two very different dates from different excavation squares, but simply 
to point out that, at a depth below the surface of 145–50 cm (square not specified), the 
Hippopus adze is an absolute minimum of 95 cm below the first date and 85 cm below the 
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second, which are depths too great for either of them to represent the level from which the 
adze was cached.  Levels below this from which caching could have conveniently been 
carried out would have produced a reasonable fit between the date of caching and the date 
of the Hippopus shell itself, in terms of the sequence of dates from Square M5: ANU-9448 
at 40–50 cm depth and with a calibrated age of ca 3500 years ago; ANU-9769 at 130–140 
cm depth and with a calibrated age of 11,000–12,000 years ago; and ANU-9512 at 140–
150 cm depth and with a calibrated age of ca 13,000 years ago.  I conclude therefore that 
the Hippopus adze from Golo could well be mid-Holocene, and early mid-Holocene, in 
age.  

Some general support for this proposition is provided by stratigraphic distributions at 
the site (Bellwood et al. 1998:251, Table 5).  There are ten Cassis shell adzes together 
with pottery in Layer 1, 0–40 cm below the surface and younger than ANU-9448, with its 
calibrated date of ca 3500 years ago, and another four between 50 and 70 cm below the 
surface in aceramic Layer 2, thought to be cached from Layer 1.  There are two Hippopus 
and two Tridacna adzes, with one of indeterminate shell, between 90 and 150 cm below 
the surface, representing a ‘very significant’ separation from the Cassis artefacts 
(Bellwood et al. 1998:251). 

Shell adzes in wider context (Figure 5) 

Do these implements from Pamwak and Golo register the appearance in the New 
Guinea region in the earlier Holocene of shell equivalents of some of the ‘circular and 
rectangular-bitted polished stone adzes and gouges’ that Anderson (2000:41) sees as 
essential for the development of the ocean-going outrigger?  If so, it would represent a 
technical advance in sea-going over that of previous millennia (on which see the 
discussion in Anderson 2000; cf. Specht this volume).  It would also supply a context for 
the evidence of the mid-Holocene movement of goods, such as the possibly 5600–6000 
year-old Tridacna shell adze blade from the upper Sepik, itself a likely example of the new 
technology, and stemmed tools of obsidian dating from before 6000 to some 3600 years 
ago in the source area around Talasea on the north coast of New Britain and widely 
distributed from there. 

Araho et al. (2002) deal with the obsidian tools in some detail, identifying two main 
types, Type 1, made on large prismatic blades (2002:63–65, Figures 1, 5, 6), and Type 2, 
made on large flakes with wide curved cutting edges (2002:65–67, Figures 2, 3, 10–13, 
15), and tabulating their distribution outside West New Britain (2002:Table 1; see 
Swadling & Hide this volume and their Figure 12b; see Figure 5 below).   

Type 1 has been found on Lihir Island off the east coast of New Ireland, on Misima 
Island in the Louisiade Archipelago and at Mangum Village on the Bosmun Plateau 
between the lower Ramu and the lower Sepik rivers.  Two examples of Type 2 have been 
found on Manus Island in the Admiralty group, one between the Sepik and the mountains 
behind Wewak in East Sepik Province and another at Yodda Creek in Oro Province.  To 
these can be added a possible example from a mission garden in south Bougainville, not 
listed by Araho et al., but included in their distribution map of mid-Holocene transport of 
obsidian by Swadling and Hide (this volume, Figure 12b).  The specimen is put on record 
by O’Reilly, who initially described it (1948:156) as a sort of obsidian and later 
(1948:157) as obsidian.   
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Finally, from Lihir, Manus and Mangum Village come three pieces that cannot be 
typed.   

 

 
 

Figure 5:  Archaeological distributions: Papua New Guinea mainland and islands 
 
Araho and his colleagues argue (2002:72, 75, 76) that between them the two artefact 

types performed a variety of roles, pointing to the distinct difference of the two forms from 
each other and the wide range of sizes in which both, and particularly Type 2, were made.  
Thus the presence of use-wear and residues on some tools indicates a utilitarian function, 
while for others the distributional evidence that has been reviewed, combined with the 
complex manufacturing processes behind the production of each of the types, suggests a 
social role as valued objects of display and exchange.  As the authors say (2002:76–77, 
78), if their interpretations are correct, the stemmed tools of obsidian mark an early stage 
in the development of the systems of prestige goods production and exchange 
characteristic of recent Melanesian societies and, with a time span from before 6000 up to 
3600 years ago, give a potentially long history for them, back into the middle reaches of 
New Guinea history. 

Evidence of equivalent exchange systems in the New Guinea interior is somewhat later.  
It concerns the widespread distribution of axes of stone from localised quarries in the 
upper Wahgi and Jimi valleys, estimated by Burton to begin between 2500 bp and 1000 bp 
(see footnote 6; for a summary Golson & Gardner 1990:403–405).   
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Extending the record of the middle reaches (Figure 5)  

In the context of the long-distance exchange that we have been discussing, an 
interesting question is raised by the presence in the central ranges of Papua New Guinea of 
items like the Type 2 objects of West New Britain, though not made of obsidian.   There 
are two examples from the southern fall of the highlands in Simbu Province, one from 
Bomai, south of Gumine (Bulmer & Tomasetti 1970:38, Figure 1), the other from Karimui 
(Muke 1984:97, 101, Plate 15 right).  They are discussed and illustrated by Bulmer (this 
volume, Figures 11a, c) as Type 3c, defined as an ornamental variety of stemmed axe-like 
artefacts.10   

A third example is reported (Bulmer & Tomasetti 1970:38) as having been found 
during the clearing of a site for a mission building at Kosipe in the Papuan highlands, 
where White subsequently carried out the excavations that produced an important 
collection of waisted axes of mainly Pleistocene age (White et al. 1970).  Finally, I refer to 
a chert piece, probably from the Southern Highlands, described by Swadling (1983:95, 
Figure 41bC) as the ‘most elaborate flint/chert artefact from New Guinea’.  It has a Type 2 
cutting edge a little wider than that of the Bomai specimen, but the stem is extraordinarily 
elongated, being close to twice the breadth of the blade. 

Bulmer and Tomasetti (1970) originally described the Bomai specimen as a stone 
replica of a bronze socketed axe of the type found at Lake Sentani close to the north coast 
of West Papua, referring to de Bruyn, who figures two of them (1959:Plates 2, 3.1).  They 
also compared it to the obsidian piece from Yodda mentioned in the last section (but see 
Bulmer this volume, where the Yodda artefact is classified as Type 3b, not Type 3c).  The 
identification of the latter as a Type 2 artefact of West New Britain, where its production 
ceased some 3600 years ago, would place it well before the regional manifestation of the 
Southeast Asian bronze age ca 2000 years ago (cf. Ambrose 1988:489–490).  The case 
highlights the problems with arguments based on presumed prototypes where there is no 
archaeological check (cf. Newton 1979:42–43; Ambrose 1996–97:1086–1087).   

Another such case concerns stone mortars, which of recent years have been shown to 
have an antiquity of some thousands of years in New Guinea (Ambrose 1991:462; 1996–
7:1087–1088; Golson 2000:239), well before the appearance of the metal and pottery 
vessels that some scholars have seen as models for them.  Swadling and Hide (this 
volume) review the typology, distribution and age of mortars and pestles to show that they 
constitute a strong and coherent set of evidence relevant to our understanding of the 
millennia of the mid-Holocene, say from 8000 to 3000 years ago.  They are likely to be 
associated with the class of free-standing stone figures, the first of which, the Ambun 
stone, has recently been dated to about 3500 years ago (Swadling & Hide this volume, 
Table 1b and Figure 10 right).   

Summary and conclusion  

The exercise of which this essay is a product began as a review of the distribution of 
major traditions in the hafting of axes and adzes on the New Guinea mainland in the light 
of recent field and museum studies and the results of archaeological work.  The focus of 
  
10  The other four varieties of Bulmer’s class of stemmed axe-like artefacts are also of interest in the context 

of the present paper.   
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attention here has been the simple axe (T3 of Crosby 1973a, b, 1977; Figure 2d here) and 
the simple adze (Crosby T1; Figure 2b here), which ethnographically occupied large and 
largely exclusive provinces along the central ranges and in the southern lowlands (I, V and 
IX of Figures 3a, b).   

The nature of these distributions as documented by Crosby, and the observation by the 
Pétrequins (1990, 1993) in West Papua that axe and adze are handled in very much the 
same way and perform essentially the same work, have led these scholars to the conclusion 
that the exclusive use of one or other of the two tools is something deeply rooted in 
tradition.  At the same time, as the Pétrequins show for West Papua, there are functional 
considerations in the use of axe and adze, related to the extent of human transformation of 
the landscape in the course of repeated agricultural clearance.  In this context the lighter 
T1 adze is a more serviceable tool than the heavier T3 axe in coping with the shrubby 
regrowth associated with intensive gardening, as in the Baliem and at the Paniai Lakes.  In 
areas where the forest is less impacted by the operations of shifting cultivation, the T3 axe 
persists.  

Stone axes and adzes of the mainland interior: clearance and cultivation 

There is evidence in the Baliem for vegetation disturbance attributed to cultivation by 
8000–7500 years ago.  In the absence of archaeological data, the most we can say is that 
the likely implement by which these early clearings were made is the T3 axe, given that it 
was used in forested situations in the general region until recently.   

Clearings were being made in the upper Wahgi Valley around 10,000 years ago by the 
evidence of Kuk, while the palynological and faunal records from a number of sites of 
mid-Holocene age show sustained clearance to have had a marked impact on the 
vegetation on a regional scale over the period from 7000 to 5000 years ago.  There is an 
archaeological record to set against this palaeoenvironmental one, but the stone blades that 
constitute its tree-felling component do not readily reveal whether they were hafted as 
axes or as adzes.  This is principally not because many of them are fragmentary and/or not 
very well described, which is the case, but, as is clear from ethnographic collections of 
hafted implements, because there is often nothing distinctive about a blade set as an axe 
compared to one set as an adze.   

By analogy with the Baliem the T3 axe would have been the tool of early clearance in 
the Wahgi/Asaro region, though it was not known ethnographically there.  By the logic of 
the Pétrequin’s argument from West Papua, the adze should have made a decisive 
appearance, at least in the most agriculturally impacted landscapes, in the early Holocene, 
say by 7000–6500 years ago and widely in the region over the next two millennia.  
Implements of around the critical date are known from Manim 2.  Among them are two so-
called miniature blades, but while these would hardly have served as T3 axes, it is 
uncertain whether they were hafted as T1 adzes or as chisels.  This being the case, the first 
likely stone adzes identifiable in the mainland New Guinea record make their appearance 
at the poorly dated beginning of occupation at Ritamauda rockshelter, in the highlands 
fringe between Mount Hagen and the Sepik, downstream of Yuku in the same catchment, 
perhaps a minimum of 3500 years ago.  They are distinguished by a pronounced plano-
convex cross-section of high subtriangular type which, after the Pétrequins, would all but 
require their hafting as an adze.       
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As we have seen from Crosby’s studies of hafted implements in museum collections, 
however, a majority of the blades in the T1 adze sample are of low- to high-oval cross-
section like most of those in the T3 axe sample.  The lower end of this range overlaps with 
the cross-section loosely called ‘lenticular’ in descriptions of blades in the literature of 
highlands archaeology.  This means that we cannot rule out an early appearance of adze 
hafting in the context of gardening in the Wahgi region and its spread from there into the 
highlands areas where T1 adze hafting is ethnographically recorded.  These would be not 
only the Western and Eastern Interiors of the central highlands (V and IX of Figures 3a, 
b), but also areas in between that Crosby suggests may have been characterised by T1 
adzes before their adoption of socketed forms.  

Furthermore, the cultivated plants and practices with which the T1 adze was associated 
may well have been the trigger for the apparent early spread of Trans New Guinea phylum 
languages along the central highlands spine at the expense of any other languages that may 
have been there.  The emergence and expansion of agriculture are significant 
developments of the middle reaches of New Guinea history of my title and plausibly 
linked with the Papuan-speaking peoples with whom our volume is concerned.   

Axes and adzes on Manus: questions of maritime activity 

There are four edge-ground axes and a small fully ground ‘chisel’ from Pamwak 
rockshelter on Manus Island (Figure 5).  Two of the edge-ground axes, one of which is 
waisted, seem to be in reliable terminal Pleistocene context, the other two in disturbed 
deposit.  We seem to be dealing with T3 axes with solid and/or flexible handles, which 
may have been connected with the manufacture of the watercraft involved in the late 
Pleistocene importation of obsidian from elsewhere in the group.  I have argued that the 
so-called ‘chisel’ is older than the dense shell midden at the site, which begins  some 7200 
years ago, despite Fredericksen’s (1994a) objection that this would make its fully ground 
character anomalously early, especially in the Pacific context.  It is impossible to say 
whether the blade was really hafted as a chisel or as an adze.  T3 axe hafting would seem 
not to be an option.  

Definite adzes appear in the deposit at the same time as the chisel; indeed, the earliest 
was found in the same spit of the same square.  This and 14 others are made of Tridacna 
shell, while a sixteenth, made from a hinge section of Tridacna, is likely to have been 
hafted as a T3 axe.  I have argued that their connection is not with agricultural activities, 
like the stone adzes of the mainland, but with the sea, since they enter the record as rising 
postglacial sealevels brought Pamwak close to the coast and sparse shell midden and shell 
fishhook blanks at the site indicate a developing maritime focus.  I have proposed that they 
were responsible for technical advances in the construction of watercraft and that these are 
reflected in the movement of goods during the middle Holocene round the shores of the 
Bismarck Sea and beyond.  This specifically concerns two distinctive types of stemmed 
artefacts of West New Britain obsidian manufactured there over a period from before 6000 
to some 3600 years ago and distributed at unknown dates to the Sepik, Manus, Lihir, 
Bougainville, Misima and Yodda (Figure 5).  From the nature of the artefacts and their 
distribution, Araho et al. (2002) suggest that some of them had a role as prestige objects in 
ceremonial exchange, foreshadowing the systems that were characteristic of societies of 
the region in the ethnographic period.       
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Mortars, pestles, stone carvings 

It is also apparent from recent work that the mortar and pestle complex belongs to the 
middle reaches of New Guinea history in the mid-Holocene.  The same seems to be the 
case with the class of free-standing stone carvings, the first of which has now been given 
an age of around 3500 years. 

The Frieda River Tridacna adze  

Our review of the evidence for simple axes and adzes in New Guinea ethnography and 
archaeology has taken two quite separate paths, that of the stone adze in the context of the 
consolidation and expansion of agriculture in the highlands and its fringes and that of the 
shell adze in that of improved canoe technology and the development of widespread trade 
and exchange in the islands and lowlands.  We have nothing to connect them, not even the 
Tridacna adze found at the Frieda River airstrip in the upper Sepik and perhaps the oldest 
indisputable adze blade on the New Guinea mainland.  

The shell on which the adze was made is some 5600–6000 years old and I have argued 
that that manufacture took place when the shell was fresh.  This is on the grounds that the 
inland location of the find is best explained in terms of the existence of the lower Sepik–
Ramu sea, which had effectively filled in by 4000 years ago.  The Frieda adze would thus 
have been one of the objects transported in the systems of extended trade and exchange 
that developed around the mid-Holocene in the area of the Bismarck Sea and beyond, as 
well as a part of the toolkit to which is attributed the improvements in canoe technology by 
which they were made possible.  

The wider picture 

The earliest shell adzes are those from below the shell midden at Pamwak rockshelter 
on Manus, which begins about 7200 years ago, and they are most abundant in the shell 
midden itself, which ends about 5000 years ago.  With one exception they were made from 
the dorsal region of the Tridacna shell and are identical to specimens at Golo cave on 
Gebe Island, between Halmahera and the western tip of New Guinea (Figure 5 inset), 
made from both Tridacna and Hippopus.  I have argued that one of these Golo examples is 
early mid-Holocene in age, say around 7000 years ago, contemporary with some of those 
on Manus.  This agreement in age allows the resurrection of an old argument of Bellwood 
to the effect that they give ‘hints of external contacts’ (1997:189), at what are the northern 
and western margins of the New Guinea region.   

Are we seeing here an indication of outside influence in the creation of the Papuan-
speaking world?  
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15 What can material culture studies tell us 
about the past in New Guinea? 

  

 BARRY CRAIG 

 

This paper is concerned with two histories. First there is the relatively recent history of 
studies of Pacific material culture, the nature of those studies and what has, and has not 
yet, been achieved by them. Then there is the more remote history of Pacific cultures and 
what light material culture studies might throw on that (pre)history. Central to this second 
enterprise is the necessity to develop a taxonomic methodology to facilitate detailed 
description and identification, that is to establish and verify the basic data. Only then can 
that data be examined for patterns of distribution and these patterns tested for the effects of 
such socio-cultural dynamics as gift exchange, intermarriage, trade, warfare, migration and 
the maintenance of group identities. Then it may become possible to discern, underlying all 
of this, some attributes of the cultures of the past and complement studies in linguistics, 
archaeology and so forth. 

A short history of Pacific material culture studies 

Geographically comprehensive studies of material culture in New Guinea and Island 
Melanesia are few. An early example is Parkinson’s 1907 publication for the Bismarck 
Archipelago (1999 translation) and another is Felix Speiser’s Ethnology of Vanuatu 
(1923—translated 1990). Some of the results of A.B. Lewis’s collecting in the southwest 
Pacific during 1909–1913 for the Field Museum in Chicago have been written up and 
published only recently (Welsch 1998). 

Early anthropological research in specific areas included reports of the material culture, 
often based on the collections made during such research. The classic example is the 
information and material collected by Alfred Cort Haddon during the Cambridge 
University Anthropological Expedition to Torres Strait in 1898 (Haddon 1912). A similar 
report was published by Reche (1913) on the results of the Hamburg Sepik River 
expedition of 1908–1910. 

Detailed reports of the material culture of particular cultural groups have been published 
now and then over the years since the First World War. An example is Gunnar Landtman’s 
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report (1933) on Kiwai material culture, based on his 1908–1910 fieldwork and dedicated 
to Haddon. Margaret Mead’s The Mountain Arapesh, based on field research conducted in 
1931–1932, was first published in 1938 (republished 1970) by the American Museum of 
Natural History. A more recent study, arguably the most detailed ever made of the material 
culture of a Pacific society, is presented in Paul Sillitoe’s 1988 publication on the Wola of 
the Southern Highlands of Papua New Guinea. 

Soon after the birth of anthropology as a profession, fascination with the material 
aspects of culture gave way to functional and social structural studies of the kind 
associated with the names of Malinowski and Radcliffe Brown. This was accompanied by 
a shift of the base of anthropology from museums to universities. 

From around 1920, inquiry into aspects of material culture, and the assembling of a 
representative ethnographic collection, became secondary to other interests. There are 
some significant collections in museums that are relatively well documented, but these 
represent the minority of the ethnographic material they hold and almost nothing has been 
done with them. For several decades it was possible to study anthropology without a hint 
of interest in material culture. 

Some early researchers focussed on the ‘art’ of particular cultures, that is the carved 
and/or painted work, and neglected the more mundane objects made, used and worn by 
people. This type of study more-or-less survived the changes in anthropological interests, 
whereas basic material culture studies did not, perhaps because ‘primitive art’ found some 
refuge among artists, art critics and art historians. There was little attempt, however, to 
make it clear what constituted ‘art’ in a tribal context. By default, the concept ‘primitive 
art’ privileged carved wooden objects such as shields, masks and sculptures, and 
sometimes included paintings on large bark or spathe surfaces. Gradually, over time, the 
concept was extended to include anything with carved and/or painted motifs until, today, 
even an elegant spoon or bowl with rich patina of use is considered ‘art’. 

Meanwhile vast collections have accumulated and languish in the world’s museums, 
often poorly documented, used only selectively to demonstrate this or that theory of human 
cultural development or raided by the ‘primitive art’ enthusiasts for the delectation of 
aesthetes. It is still not fashionable in academic anthropology to research material culture, 
except to establish the nature of inter-group links through trade (Lemonnier 1981), to 
demonstrate various aspects of colonial interaction with ‘The Other’ (Gosden & Knowles 
2001; Lawson 1994; Thomas 1991), or to examine the construction of identity through 
possession of distinctive arrays of cultural material (Harrison 1993, 1999, 2000). These 
studies, while providing valuable insights into aspects of the dynamics of material culture, 
ignore detailed taxonomy, which is a pity because attention to such detail could provide 
further grist for these authors’ mills. 

The upshot of this is that there are only the mere beginnings of a methodology for 
material culture and ‘art’ studies, nothing approaching the sophistication of linguistics, let 
alone the chronological dimension of archaeology or the population coverage of human 
biology. 

I am not claiming that there are no worthwhile studies of material culture and tribal 
‘art’. I can cite, totally at random, the excellent studies by Beatrice Blackwood (Hallpike 
1978) on the material culture of the Kukukuku (Anga), by Maureen MacKenzie (1991) of 
the bilum (looped string bag) in central New Guinea, by Lissant Bolton (1993) of the 
woven mats of Vanuatu and by Michael O’Hanlon (1993) of the material culture of the 
Wahgi. There are also a significant number of studies of aspects of the ‘art’ of various 
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tribal groups (see below), though many more are needed. What is lacking is research on the 
distribution of detailed aspects of material culture beyond the boundaries of particular 
societies, in an effort to understand the genetic relationships among the material cultures of 
whole regions. Linguists have attempted this for languages and have made a pretty good 
fist of it. Museum-based ethnography trails far behind. 

Which is not to say that there were no early attempts, before such studies were 
overwhelmed by structural-functional anthropology. In particular, one must acknowledge 
Haddon’s contributions: The Decorative Art of British New Guinea (1894), ‘A 
Classification of the Stone Clubs of British New Guinea’ (1900), The Canoes of Oceania 
(1936–1938, with J. Hornell) and Smoking and Tobacco Pipes in New Guinea (1946). 
More recently we have the excellent study of pottery in Papua New Guinea by May and 
Tuckson (1982; 2nd edition 2000), a survey of musical instruments in Oceania by Fischer 
(1986), of tapa cloth in the Pacific by Neich and Pendergrast (1997) and of Melanesian war 
shields (Beran & Craig 2005). These studies are largely taxonomic but there is little 
development of methodology for relating the various ‘species’ identified by the taxonomy 
or for determining the diachronic significance of such relationships. 

German-speaking scholars, on the other hand, have tended to focus on the more 
‘artistic’ aspects of cultures and have shown an enthusiasm for asserting the diachronic 
significance of their surveys, that is for what their analyses can tell them about the past. As 
examples I refer to Felix Speiser’s ‘Art Styles of the Pacific’ (1966), a translation of 
‘Kunststile in der Südsee’ (1941), which was an expansion of ‘Uber kunststile in 
Melanesien’ (1936), and to Robert Heine-Geldern’s ‘Some Tribal Art Styles of Southeast 
Asia: an Experiment in Art History’ (1966), a revised version in English of ‘L’Art 
prébouddhique de la Chine et de l’Asie du Sud-Est et son Influence en Océanie’ (1937) 
with the section on Oceania omitted. These two scholars, however, represented quite 
different theoretical approaches as ethnologists. Speiser came to the conclusion that while 
surveys of particular art motifs can certainly identify historical links, art, language, culture 
and race moved as large-scale complexes. Heine-Geldern differed from Speiser by 
asserting that art motifs can be transmitted independently of language, culture and race 
(Fraser 1966b:130). 

Carl Schmitz in his 1956 paper, ‘Style Provinces and Style Elements: A Study in 
Method’, critiqued both Speiser (1936) and Heine-Geldern (1937) on the grounds of a 
weakness in their methodology, primarily that their definitions of style and motif were not 
explicit. Schmitz then set out a systematic definition of style and charted the relationship 
between style elements, motifs and style provinces, which are geographical entities 
characterised by a shared artistic style, that is a common manner of representing motifs.  
He went on to suggest that careful analysis using this framework of concepts could result 
in identifying a historical dimension to the distribution of aspects of material culture. 

Schmitz (1960:408) applied a modified version of the culture historical method of 
Gräbner (1905) to the analysis of his fieldwork data and the relevant literature on north-
east New Guinea, identifying elements characteristic of three cultures—the ancient Papuan 
culture, a non-Austronesian (‘Neo-Melanesian’) culture and the Austronesian culture. 
There is a strong linguistic basis to his analysis but, strangely, no evidence of an attempt to 
utilise his 1956 methodology. 

Schefold (1966) applied Schmitz’s 1956 methodology in a disciplined way to his study 
of middle Sepik food hooks. He concluded that the more ‘plastic’ rendering of human 
features in the middle Sepik is a development from the older, widespread, less naturalistic 
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style characterised by the use of the carved relief-band to depict figural details, a relief-
band being ‘a simple projection in low relief, of constant width and depth, and with a 
rectangular cross-section’ (Schefold 1966:259, footnote 133). So far as I know, this 
remains the only thorough use of a clear methodology to identify the diachronic 
implications of a distributional study. 

A recent morphological study of Asmat bisj poles (van der Zee 1996) is a development 
of the Belgian tradition of art style analysis pioneered by Olbrechts (1946) and further 
developed by Vandenhoute (1948). Gerbrands’ 1950–1951 paper on the art styles of West 
Papua was strongly influenced by the Belgian school. This method is more concerned with 
distinguishing style provinces than providing any notion of a timeline. Nevertheless, the 
basic morphological analysis that is required is equivalent to the first steps of the Schmitz 
methodology used by Schefold to analyse the middle Sepik food hooks. 

Boeren has recently (1995) published in English a summary version of his formal 
structural analysis of Asmat shield designs, first published in Dutch in 1985 and based on 
his 1976 analysis of shields in the Leiden Museum. He has provided an exemplar for such 
exercises, which are essential before comparative studies can be undertaken. 

The study by Thelma Bush of the form and decoration of arrows from the Highlands of 
Papua New Guinea (1985) suffers some deficiencies in method and taxonomy but it 
represents a recent attempt to pick up the mantle of Haddon’s studies of specific artefact 
types over a wide region. Her study will provide a baseline for further work on arrows in 
New Guinea and Island Melanesia. 

Finally I want to mention two papers, one by Abramson (1969) dealing with shields of 
the New Guinea Highlands and another that he co-authored with Holst (1973) which 
encompasses a wider range of decorated artefacts in New Guinea. Both these studies 
analyse what are basically flat two-dimensional designs, taking into consideration design 
elements and the structure of design. Type of object, materials and techniques are ignored 
and this is a serious shortcoming in the analysis. Also, there is no methodology presented 
for the examination of three-dimensional works. 

After an extremely detailed survey of various two-dimensional decorative forms, 
Abramson and Holst (1973:33) conclude that New Guinea art may be arranged into four 
‘style-families’: Old Papuan (exemplified by the New Guinea Highlands), Austromelanid 
(for example lower and middle Sepik), Austronesian (for example Massim of south-eastern 
New Guinea) and Austromelanid-Indonesian mix (exemplified by the Korwar style of 
north-western New Guinea). 

Since the papers in this book are focussed on the Papuan-speaking peoples, I quote 
Abramson and Holst’s description of the characteristics of the ‘Old Papuan Style Complex’ 
(1973:27–28): 

a stylistic consistency involving a two-dimensional, bilaterally symmetrical, frontal 
displayed figure tendency, with the figure itself usually rendered as a schematic 
‘diagram’ … [in the form of] the X, the hour-glass, the … X with a spiral on the end 
of each leg, the vertical row of diamonds connected end-to-end, the vertical line with 
four lateral members, and the two-dimensional frontal displayed figure … [Fill-in 
elements include] triangles, diamonds, hour-glass or X, squares within squares … 
toothed line, and/or row of chevrons … 

As noted above, this description ignores object type, materials and techniques and there is 
no clear methodology for obtaining a timeline from a comparison between this ‘Old 
Papuan Style’ and any of the other three ‘style families’—it is just assumed and 
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incorporated into the naming of the four ‘style families’. But it does begin to identify a 
visual ‘grammar’ and ‘vocabulary’ that appears to be linked with the Papuan-speaking 
peoples. 

So what we have at hand, in the field of Pacific material culture studies, are: 
• studies of a particular type of object, in specific cultures, for example looped string 

bags (MacKenzie 1991) and houseboards and shields (Craig 1969) among the 
Mountain-Ok of central New Guinea; 

• studies of a particular type of object, occurring throughout a region consisting of 
several or many cultures, for example stone clubs in Papua (Haddon 1900), tobacco 
smoking equipment in New Guinea (Haddon 1946), pottery in Papua New Guinea 
(May & Tuckson 2000 [1982]), arrows in the Papua New Guinea Highlands (Bush 
1985), musical instruments in the Pacific (Fischer 1986), tapa textiles in the Pacific 
(Neich & Pendergrast 1997), shields in Melanesia (Beran & Craig 2005); 

• studies of a range of material culture, within a particular society or culture, for example 
Torres Strait (Haddon 1912), Kiwai (Landtman 1933), Abelam (Koch 1968), Wola 
(Sillitoe 1988), Eipo-Mek, West Papua (Koch 1984), Admiralty Islands (Ohnemus 
1998); 

• studies of a range of material culture, throughout a region consisting of several or many 
cultures, for example Bismarck Archipelago (Parkinson 1999 [1907]), Sepik River 
(Reche 1913), Vanuatu (Bonnemaison et al. 1996; Speiser 1990 [1923]), central New 
Guinea/upper Sepik (Craig 1990), north-east New Guinea (Bodrogi 1961), Melanesia 
(Welsch 1998); 

• studies based on the concept of ‘art styles’—for example, methodological (Boeren 
1995; Craig 1976; Schefold 1966; Schmitz 1956; van der Zee 1996); diffusionist 
(Fraser 1966a; Heine-Geldern 1966); diachronic (Abramson & Holst 1973; Speiser 
1966); individual ‘artists’ (Beran 1996; Gerbrands 1967); socio-cultural context 
(Crawford 1981; Hauser-Schäublin 1989; Kooijman 1984; Newton 1961, 1971; 
Schmitz 1963; van Baaren 1968). 

These references by no means exhaust the full range of studies in Pacific ‘art’ and 
material culture. Apart from other books and monographs, and numerous journal articles, 
there are the collections of papers published as a result of the symposia of the Pacific Arts 
Association (Craig et al. 1999; Dark & Rose 1993; Hanson & Hanson 1990; Mead 1979; 
Mead & Kernot 1983) and various festschrifts (Keurs & Smidt 1990; Schindlbeck 1997; 
Smidt et al. 1995). 

On the other hand, there are huge gaps in the literature. There is a need for many more 
studies of specific material cultures and how they are linked with neighbouring cultures 
through gift exchange, trade, marriage, warfare, migration and the like (see Welsch et al. 
1992). At the same time, a methodology is required to describe the material in such a way 
that comparative studies become possible. This then could be followed by distributional 
studies of particular types or categories of objects leading to an understanding of the 
factors that resulted in certain patterns of distribution of objects and designs on objects. 
Only within the context of such studies will it be possible to identify confidently the 
characteristics of Papuan material culture and ‘art styles’, and to determine whether or not 
a diachronic dimension can be discovered. 
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Symmetries of culture 

If we look further afield than Pacific studies, we will find that much more progress has 
been made, notably with regard to the methodology for analysing two-dimensional 
designs. Although this is only one aspect of material culture, it happens to be of particular 
significance in the study of pottery and, in particular, of prehistoric pottery. 

Washburn and Crowe state, in their Symmetries of Culture: Theory and Practice of 
Plane Pattern Analysis (1988:41): 

If the aim of history, art history, archaeology, and anthropology is to describe and 
study the products of human behavior which consistently reoccur and thus form 
nonrandom patterns, and if we treat these patterns as manifestations of ideas held in 
common by makers and users of the artifacts, then we must, first of all, give our 
attention to classificatory aspects of those phenomena which relate to those 
nonrandom ideas and patterns of behavior. 

They identify the particular classificatory aspects in which they are interested (p. 32): 
In this book we treat only the symmetry of plane patterns – those which are on a flat 
two-dimensional plane or those which can be conceptually flattened to such a plane. 

In the topic Symmetry as a Feature Underlying Style (pp. 24–34), Washburn and Crowe 
cite many studies, of both archaeological and ethnographic material, which demonstrate 
that: 
• ‘Practically every culture in the world is known to decorate at least some portion of its 

material culture with repeated patterns’ (p. 29);  
• ‘… design elements are arranged in consistent non-random structures by artisans 

within a cultural group’ (p. 40);  
• ‘A design element analysis [does not result] in very specific information about the 

design system and changes in that system’ (p. 26);  
• ‘… different kinds of order can exist in the same design system. Symmetry is one kind 

of order’ (p. 32);  
• ‘Only a limited number of symmetries are appropriate in any given culture’ (p. 28);  
• ‘the four basic symmetries are translation (repetition along an axis), rotation 

(repetition around a central point), mirror reflection (across an axis) and glide 
reflection (across an axis with a part-shift or glide to one side)’ (pp. 20, 32);  

• ‘… design elements are very easily dispersed among groups, but layout configurations 
[design structures] seem to be more specific indicators of shared work groups’ (p. 40);  

• ‘a classification by symmetry [can show how design elements are] rearranged in 
various layouts through time’ (p. 26).  

Washburn and Crowe (1988:40–41) believe that using symmetry classification of 
repeated designs on a flat plane provides ‘replicable description’, that it is ‘a powerful tool’ 
to organise and objectively present cultural preferences in design, and that these cultural 
preferences are relevant to questions of ‘group identity, exchange and interaction’. It is 
now apparent that Abramson and Holst were groping towards such an analysis in their 
attempt to identify the structural characteristics of the ‘Old Papuan Style’. 
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Three contributions to graphic design studies 
To the miscellany of studies reviewed in the first part of this paper, I have made three 

contributions that have methodological implications. These analyses were without the 
benefit of awareness of Washburn and Crowe’s work or of the many studies cited by them. 
As they have noted (1988:6): 

‘Reinventing the wheel’ pervades the literature as a number of individuals have 
separately discovered that symmetry can be a useful analytical tool. 

Mountain-Ok houseboards 

My first contribution involved analysis of data, gathered between 1964 and 1968, on 
220 carved and painted houseboards (amitung) of the Mountain-Ok of central New Guinea 
(Craig 1969). I was able to assign reasonably accurate dates for the carving of most of 
these boards over a period of about seventy years. The houseboard is embellished with a 
variety of two-dimensional carved and painted designs. These designs are characterised by 
the same technique of carving (relief bands painted black, the rest painted red ochre and 
white) and the same structural principle (bi-lateral symmetry around the vertical axis and, 
with minor exceptions, around the horizontal axis). Certain design elements (spirals, 
circles, lozenges, chevrons, zigzags and so on) are combined in various ways so that the 
majority of the designs can be allocated to three major design types (Figure 1, based on Craig 
1988, Fig. 24 and Table 1). These design types were found to have waxed and waned in 
popularity over time and space (Craig 1988:41–43). 

In his survey of the ‘art styles’ of the Papuan Gulf, Newton (1961:30) suggested that: 
when . . . an object is statistically rare, this may rather suggest the historical increase 
or decrease of that object’s popularity in an area: a process familiar enough to us by 
the name of ‘fashion’. 

Thus my study of the Mountain-Ok houseboards confirmed that this principle of ‘fashion’ 
does operate in New Guinea. 

The implication of this result is that frequencies of design types cannot be used to 
measure the degree of relatedness of one graphic design tradition to another because the 
rise and fall of popularity of design types are almost certainly not synchronous for the 
different cultures being examined. All that can be considered is the presence or absence of 
such design types, and even that with caution. These findings are consistent with the 
conclusion reached by Washburn and Crowe (1988:36): 

One can define the necessary and sufficient conditions for membership in a type, yet 
each attribute in a type changes according to different conditions through time and 
space, and these conditions do not usually conveniently change simultaneously. 

Upper Sepik shields 

Further to the above study, I was favoured with the discovery in 1969 of an 
‘experimental’ situation, on the upper Sepik among Abau speakers, that made it possible to 
suggest which aspects of a local graphic design style are the most resistant to change over 
time and space and, conversely, which aspects of a foreign style are the most acceptable 
(Craig 1976, 1983). 
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Houseboard at Angkevip village, Telefomin, 1962 

 
Figure 1: Three design types on Mountain-Ok houseboards, their occurrence by period of 

manufacture and a houseboard in situ 
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According to Heine-Geldern, as noted previously, art motifs can be transmitted 
independently of language, culture and race, while Speiser disagreed and Schmitz pointed 
out the rather imprecise way in which both Speiser and Heine-Geldern used the terms ‘art 
style’ and ‘art motif’. My view is that these concepts have been used too loosely, 
sometimes interchangeably, and that the concept ‘art style’ has been defined in a 
monolithic way and privileges carved figural works. We need to adopt a more subtle and 
differentiated, yet catholic, view of what constitutes an ‘art style’ and where the concept of 
‘art motif’ or ‘design element’ fits into this. 

Washburn and Crowe (1988:37–39) also have drawn attention to problems with most 
uses of the word ‘style’ and state (1988:38) that ‘style summarises the general similarity 
within a specific body of things. Styles, like types, are merely descriptive classifiers.’ 

So we need to understand whether there are components to an ‘art style’ that respond 
differently to various circumstances. The upper Sepik case provided an opportunity to 
explore this. 

Yige, a crocodile hunter from the lower Sepik, was based for some time in an upper 
Sepik village and while he was there he showed his hosts a shield design, drawn on paper 
by his father and traditional to his people. This design became the inspiration for a type of 
shield remarkably different in appearance from the traditional shields of the Abau (Figure 
2, after Craig 1976, Figs 2, 6, 7; cf. Plates 6, 7, 11). 

 
Traditional Abau shield designs at Baiwai (left, centre) and Bifrou (right) 

 

  
 

Foreign-influenced shields at Baio (left, centre) and Baiwai (right) 

Figure 2: Traditional and foreign-influenced shields among the Abau,  
West Sepik Province 
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The initial point of introduction of the foreign prototype was an Abau village called 
Baio, where five shields were made while Yige was there. Twenty kilometres upstream, at 
Baiwai, 15 of these foreign-influenced shields were made without the benefit of Yige’s 
presence, while another seven kilometres upstream, at Bifrou (Figure 3, after Craig 1976, 
Fig. 1), another such shield was made. 

 

Figure 3: Map of upper Sepik 
 

First I analysed the upper Sepik shield-carving tradition from the point of view of form, 
technique, motifs (design elements) and composition (structure). I did the same for the 
lower Sepik prototype, or what I presumed to be the prototype, later largely confirmed (see 
Figure 4, after Craig 1983, Figs 1, 2). 

I then looked in detail at what happened to the foreign characteristics of style, under the 
headings of form, technique, motifs and composition, at the point of introduction of the 
style. I then did the same for those shields made upstream, removed from the direct source 
of the foreign style, assuming that in the villages upstream there was more possibility of a 
reassertion of the traditional local style characteristics against the foreign ones. 

I found that, whereas the design elements were barely altered at all, remaining quite 
foreign to the local style, the local technique of carving reasserted itself entirely (from 
incised line to relief band) and there were subtle changes in colour balance and 
composition. This suggested that these aspects of a foreign style were not as readily 
acceptable as design elements or conversely that technique and composition are more 
durable over space and time. I should add that when I went through the area again in 1972, 
there was no sign that any aspects of the foreign style had survived. 
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Designs drawn on paper by Yige’s father 

 

 
Meanings of design elements of foreign-influenced  

Abau shield 
 

Figure 4: Yige’s design prototypes and a foreign-influenced Abau shield 
 
 
This study was equivocal about whether the resistance of composition (or structure) of 

design to change was greater or less than the resistance of technique to change; further 
studies need to be carried out to determine which is the case. My belief is that the structure 
of designs is less mutable than the techniques by which they are rendered and that 
techniques are less mutable than the design motifs and design elements themselves. This 
seems to be the thrust of Abramson and Holst’s conclusions in that they ignored technique 
as a factor in their analysis and focussed on structure. 

Arrow foreshaft designs 

My third contribution was an examination of three types of artefacts—arrows, shields 
and smoking tubes—from the Mountain-Ok/upper Sepik region of Papua New Guinea 
(Craig 1990). What was most useful in this study was the identification of a number of 
structural principles for the analysis of carved and painted arrow foreshaft designs. These 
structures were derived from an assessment following a physical sorting of 1357 arrow 
designs from Mountain-Ok, upper Sepik and North Coast peoples. The structural principles 
were repetition of a single element, serial repetition, inversion symmetry, diagonally 
deflected symmetry and what I termed ‘agglutination’ (Figure 5, after Craig 1990, Fig. 7). 
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In hindsight, it can be seen that my first two principles correspond to Washburn and 
Crowe’s translation (repetition along an axis, the first in one dimension and the second in 
two dimensions); the third to their mirror reflection; the fourth to their glide reflection; and 
my fifth is what they would term a compound design, which is of course the sense in which 
I used ‘agglutination’. There were no examples in my data of their rotation (repetition 
around a central point). 

I then allocated the 1357 arrow designs to cells defined by seventeen groups of peoples 
(based mainly on language) and my five structural principles of design (Craig 1990, Table 
1). Despite reservations arising from the extremely variable numbers of designs involved, 
it is nevertheless apparent that each of these groupings of peoples favour the various 
structural principles in different order (see Table 1, based on Craig 1990, Table 1). 

This type of analysis could be useful for a comparative study of designs on the same 
type of artefacts from contiguous places at a particular point (or short period) in time. For 
example, if the material, and the information about it, still exists in the field, then I would 
want to look at why the West Range, Abau and Namie percentage distributions are 
approximately the same except that the West Range percentage for diagonally deflected 
symmetry is low and for agglutination is high. Perhaps a significant number of their arrows 
(or the designs) are being obtained from the Left May and/or Mountain-Ok. 

 

 
i) Single Element – a single design element repeated at right angles to the length of the arrow 

    
ii) Serial Repetition – a 
single design element 
repeated both at right 
angles to the length of 
the arrow and along 
the axis of the length 

of the arrow 
 

iii) Inversion Symmetry – 
a design element or 
complex of design 

elements subjected to 
mirror-image symmetry 
around an axis at right 

angles to the length of the 
arrow 

iv) Diagonally Deflected 
Symmetry – a design 

element or complex of 
design elements subjected 

to mirror-image 
symmetry as above but 

with the ‘reflected’ image 
shifted to a half-position 
to one side, often so that 

the two images 
interpenetrate 

v) Agglutination – a 
design built up through 
the addition of several 
different or alternating 

elements that are 
integrated along the axis 
of the length of the arrow 

 

 

 
Figure 5: Arrow foreshaft designs 

illustrating five structural principles 
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Table 1: Structural principles in arrow foreshaft designs by language groups 

Groups N SR 
% 

IS 
% 

DDS 
% 

A 
% 

SE 
% 

TOTAL
% 

Mountain-Ok 729 2 21 22 41 14 100
Left May 23 9 9 26 35 21 100
West Range 35 20 17 14 49 – 100
Abau 270 17 16 54 8 5 100
Namie (Yellow River) 21 19 19 33 24 5 100
Busa + Nagatman 70 4 27 64 3 2 100
Border Mountains 134 4 5 82 3 6 100
Wapi + North Coast 75 – 24 41 3 32 100

TOTAL DESIGNS 1357  
Note:  N = Number of Arrows;  SR = Serial Repetition;  IS = Inversion Symmetry;  DDS = 
Diagonally Deflected Symmetry;  A = Agglutination;  SE = Single Element 

 

Because of the effect of changing ‘fashion’, and other factors such as trade and warfare 
which have moved objects from one group to another, each group’s apparent order of 
preference may vary over time. On the other hand, if we examine the designs on two 
different types of objects, regionally contiguous but temporally separate, and find that the 
same structural principles can be shown to order more-or-less the same ‘vocabulary’ of 
design elements, even though the percentage distributions of the structural principles for 
the two sets of designs might be different, there is some reason to suggest a ‘genetic’ 
relationship rather than the operation of chance. 

Arrow designs and the Lapita connection 

Lapita is the name given to a type of pottery found at archaeological sites through the 
islands of the southwest Pacific from the Bismarck Archipelago to Samoa and dating to a 
500-year period centring on 3000 years ago. There are two main camps in the field of 
Lapita research, which for the sake of argument may be characterised in terms of two 
extremes. One extreme is that the designs on Lapita pottery, which also may have been 
applied to ephemeral materials such as bamboo tubes, wood and tapa, as well as to skin in 
the form of tattooing (cf. Green 1979:14), came with Austronesian voyagers from 
Southeast Asia; the other that the designs were developed from prototypes belonging to 
long resident pre-Austronesian, that is ‘Papuan’, populations. 

As more and more illustrations of Lapita pottery designs were published, I began to 
notice how similar they are to the arrow designs in the upper Sepik and central New 
Guinea regions that I had been studying. A few sherds of Lapita have been found in the 
vicinity of Aitape on the north coast of the Sepik region. One of these (Swadling et al. 
1988, Fig. 44) has sufficient design to suggest it is ‘Middle Lapita’ (Glen Summerhayes, 
pers. comm., April 2001). It seemed to me not completely impossible that there could be a 
‘genetic’ relationship between Lapita designs and the designs on the arrows that I had been 
studying. 
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I therefore extended the number of arrows for which I had recorded designs to 1847, 
and the areas from which they came to include the Sepik Hills and the highlands of the 
western half of New Guinea island. I then reanalysed the material on the same basis as I 
had previously done (Craig 1995, Table 1). 

For Lapita pottery designs I referred to Dimitri Anson’s 1983 PhD thesis and various 
published sources but realised the need to have access to many more examples. 

This was an exploratory study. I acknowledged the necessity for a more systematic 
methodology to be worked out (by this time I had discovered Washburn and Crowe’s 
publication but lacked the resources to implement their method). 

Although the arrow designs were amenable to statistical analysis of various aspects of 
design, the Lapita data available to me was not. Thus it was clear that for the purpose of 
the exercise I could consider only the presence or absence of particular features of the 
arrow and Lapita designs. 

All five of my structural principles for arrow designs were present in the corpus of 
Lapita designs (Mead 1975:40–41) and my impression was that SE, IS and DDS structures 
were the most common (Craig 1995:251). Zoning of Lapita designs is common but not so 
common for arrow designs. Many of the simpler design elements (squares, rectangles, 
rhombs, circles) were present in both sets of designs but more convincing were the more 
complex designs found in both sets (Figures 6–8, after Craig 1995, Figs 66, 67b, 67e). 

 
 

 

 
 
 
 
Anson 345. Watom Island, East 
New Britain; Anson 346. New 
Caledonia; Anson 351. Vanuatu. 
A. Keerom River, Idenburg 
Valley, West Papua; B. Abau, 
upper Sepik; C. Aitape, Sepik 
coast; D. Mianmin, Mountain-Ok; 
E. Aitape, Sepik coast; F. Telefol, 
Mountain-Ok.  Note: C and E are 
less firm correlates. 
 
 
 
 
 
Figure 6: The Lapita ‘face’ 
design (left column) and 
corresponding New Guinea 
arrow designs 
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Anson 242. Ambitle Island, Feni 
group, New Ireland; Anson 243. 
Eloaue Island, Mussau group, 
Bismarck Archipelago; Anson 238. 
Santa Cruz; Anson 232. Reef Islands 
(Santa Cruz group), New Caledonia 
and Vanuatu. A. Mek, east-central 
highlands, West Papua; B. Telefol, 
Mountain-Ok; C. Sibil, east-central 
highlands, West Papua; D and E. 
Abau, upper Sepik. 
Anson 371 and 373. Reef Islands 
(Santa Cruz group); Anson 372. 
Watom Island, East New Britain. F 
and G. Abau, upper Sepik; H. 
Mianmin, Mountain-Ok 

 
Figure 7: Other Lapita  
designs (left column) and 
corresponding New Guinea  
arrow designs  

 
 
 

 
 

Anson 245-247, 304. Fiji; Anson 314, Reef Islands (Santa Cruz 
group). A and B. Aitape, Sepik coast; C. Waina, Border 

Mountains, West Sepik; D. Anggor, Border Mountains, West 
Sepik; E. Yuri, Border Mountains, West Sepik; F and G. Abau, 

upper Sepik 
 

Figure 8: Other Lapita designs (left column) and 
corresponding New Guinea arrow designs  

 
BS-RL-2. Reef Islands, Santa Cruz 
group (after Green 1979, Fig. 1.5). 

A. Mianmin, Mountain-Ok; B. Leonhard 
Schultze River, Sepik Hills; C. Telefol, 

Mountain-Ok 
 

Figure 9: A complex Lapita 
design and an equivalent on 

arrows in interior New Guinea 
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One of the most complex of the Lapita designs (BS-RL-2, Reef, from Green 1979:24, 
Fig. 1-5) was found to have an almost identical and frequently occurring equivalent among 
arrow designs of the Mountain-Ok (Figure 9, after Craig 1995, Fig. 67f). 

At the time, I concluded that the arrow designs, especially those from the upper Sepik 
and central New Guinea region, derived from Lapita pottery designs, in particular, the 
designs categorised as ‘Western Lapita’ but now renamed ‘Middle Lapita’ by 
Summerhayes (2000:235). I did not consider the bearing this might have on the question of 
whether or not Lapita designs were themselves developed from autochthonous (that is 
Papuan) models or were Austronesian in origin. 

If indeed Lapita pottery designs developed from Papuan models, then it is likely that the 
design elements and structural principles that I have found to be common to the recent 
arrow designs of northern New Guinea and to Lapita pottery designs were widespread 
among Papuan-speakers before, during and after the Lapita phenomenon. Therefore it 
would not be surprising if designs on Lapita pottery were found to be congruent as well 
with designs on arrows that come from other regions of New Guinea characterised by 
Papuan cultures. Analysis of designs on arrows from the Toaripi (Lakekamu River) area of 
the eastern Papuan Gulf (Haddon 1894, Figures 46–48) and the Solomon Islands (Edge-
Partington 1890–1898, vol. 2:102–104) may demonstrate this. The Bismarck Archipelago 
three to three and a half millennia ago may have been largely populated by a hinterland of 
speakers of Papuan languages, with a coastal and offshore-island fringe of Austronesian 
settlements. It may have been designs on artefacts of these hinterland Papuans that 
provided the Lapita potters with a repertoire of more complex designs for their pots, 
perhaps previously decorated by simple linear designs, if not manufactured as plain ware. 
The process could have been similar to that which operated when bamboo smoking tubes 
were being supplied with a repertoire of designs, probably derived from designs on arrow 
foreshafts, a few hundred years ago as people in the central New Guinea/upper Sepik 
region began to incorporate tobacco in their cultures (see Craig 1990:148).  

If, on the other hand, Lapita designs were Austronesian in origin, then the 
correspondence between these Lapita designs and those on arrow foreshafts requires that a 
foreign (Austronesian) repertoire of designs somehow found acceptance as arrow designs 
among Papuan people, then spread widely through northern and central New Guinea and 
persisted over a couple of millennia. This seems to run counter to the conclusion I derived 
from the study of the brief manifestation of the lower Sepik shield design among the Abau 
of the upper Sepik—that structural principles and techniques are the least acceptable 
aspects of foreign designs. 

It is arguable that the widespread distribution of Lapita-type designs on arrow foreshafts 
of the Papuan cultures in northern and central New Guinea could not have come about in a 
graphic design environment inconsistent with the characteristics of Lapita design and that 
therefore the Lapita designs are essentially of Papuan origin and were not introduced from 
outside by the Austronesians. 

Conclusion 

I have attempted to show how one might go about analysing data derived from material 
culture studies to better understand the relationships of contemporary cultures to one 
another and to prehistoric cultures. To get anywhere with this, a great deal of work must be 
done to identify collections amenable to such study, to increase the quality of 
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documentation available for objects in these collections so that they can be included in 
such studies, and to develop methods, such as those offered by Washburn and Crowe, for 
defining characteristics of objects which can then be measured, counted and compared. 

Only then may we be able to come to some agreement about what constitutes a 
‘Papuan’ material culture, or an ‘Austronesian’ material culture. There is also the question 
of the relationship between Papuan material culture and Australian Aboriginal material 
culture, given their assumed common origin. Tracing this further back in time, there is the 
possibility, however tenuous the link, that Austronesian material culture shares elements in 
common with both Papuan and Australian Aboriginal material cultures by virtue of 
common origin in Southeast Asia. 

As Washburn and Crowe state (1988:41): 
The problem of why people do things similarly [or differently – BC] is pervasive, 
profound, and not trivial. It deserves our best systematic efforts. 
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16 Introduction to the chapters on 
environmental and social sciences 

  

 ROBIN HIDE 

Overview 

Unlike the contributions to the other sections of this book, the five chapters in this 
section are united not so much by discipline—the authors are specialists in a range of 
environmental and social sciences, including among the former, geology, geomorphology 
and palaeobotany, and among the latter, cultural anthropology and geography—but by 
their shared concern with understanding environmental issues, interpreted broadly, in the 
prehistory of New Guinea.  

The chapters fall into two groups. Appropriately, in this era of mounting concern with 
global warming and climate change, the first two chapters, by Chappell, and by Hope and 
Haberle, deal with environmental change, and with human responses to environmental 
challenges, across a span of some 50 millennia. Both these chapters present overviews of 
current knowledge, summarising three or four decades of continuing research in the case 
of both Chappell and Hope, and two for Haberle. Chappell’s subject is the major sea level 
changes to the coastal lowlands, while Hope and Haberle survey the environmental 
signatures left by the past activities of people on the range of New Guinea landscapes.  

The other three chapters, by two anthropologists and a geographer, shift strategy, scale 
and focus. All three authors draw on longterm research interests in New Guinea, over 30 
years for Allen and Hays, and more than 25 for Roscoe.  They start from distributions of 
aspects of contemporary subsistence activity (foraging, or hunting and gathering, in the 
case of Roscoe, agriculture by Allen, and variation in the vernacular names of major food 
crops by Hays), in order to investigate questions about past human behaviour. Both 
Roscoe and Allen focus primarily on the Sepik region, while Hays takes as his linguistic 
canvas the whole western half of New Guinea. Roscoe argues that ethnographic 
information about contemporary sago-based food systems can be used to understand the 
possible range of prehistoric adaptations to the changing environments left by the infilling 
of the Sepik inland sea. Allen demonstrates the flaws in a previous model of language and 
population ‘migrations’ in the Sepik foothills, and proposes an alternative based on new 
information on agricultural and environmental distributions. In the most explicitly 
linguistic chapter of the section, Hays examines the vernacular names for tuber crops in 
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76% of the 326 languages of Irian Jaya for cognate sets, searching their patterns for 
evidence of the antiquity and diffusion paths of these plants in New Guinea.   

Geographic changes of coastal lowlands  

In his overview chapter, John Chappell summarises the major geographic changes in 
the coastal lowlands of New Guinea that accompanied the large variations in sea levels 
related to the climatic changes associated with the last Ice Age. The type and extent of 
change depended on the major differences in submarine topography on the northern and 
southern coasts: a shallow continental shelf to the south, and steep rocky coasts to the 
north. At 21,000 years ago, when sea levels were over 120 m below their current position, 
Australia and New Guinea formed a single land mass.  Increasing warmth saw sea levels 
rise to inundate the Sahul-Arafura continental shelf and sever the two land masses at 
around 8000 years ago, with modern sea levels established by about 6000 years ago. The 
huge contraction of the Sahul-Arafura lowlands as sea level rose was accompanied by 
open savannah and semi-desert vegetation being replaced by tall sclerophyll and 
monsoonal rain forest.   

Chappell points out that the weaknesses of previous reconstructions of Late Quaternary 
palaeogeographies—in particular, because they assume that sea level changes are not the 
same everywhere—have resulted in the need to compute sea level changes relative to any 
given place while taking account both of geophysical aspects of the earth’s crust and 
mantle and details of past variations in ice sheets.  Using such a model (developed by 
Professor K. Lambeck and colleagues at the Australian National University), he provides a 
major set of maps of the changing shore lines around New Guinea at intervals between 
21,000 and 6000 years ago.  

In two case studies, he discusses in detail significant exceptions to the generalisation 
that major changes in coast lines were complete by 6000 years ago. In the south of New 
Guinea, the map of reconstructed shorelines shows the swampy lowland Digul River area 
was inundated around 6000 years ago. While Chappell notes that is consistent with what is 
known of the relatively recent settlement of Trans New Guinea speakers in this region, it 
highlights the reliance of the model on accurate topographic data (and unfortunately 
mapping information about the primary sources for this region are not published). Noting 
further doubts about the accuracy of the mapped reconstruction at 6000 years ago of the 
land/water boundaries in the middle Fly, Chappell produces a more detailed, and 
conservative, map of the Fly-Digul platform.  The second case is that of the Sepik-Ramu 
inland sea, which figures importantly in at least two chapters (see Roscoe, and Swadling & 
Hide, this volume). With the northern coast of New Guinea lacking a continental shelf, the 
lower Sepik-Ramu region was inundated by the rising sea level in the mid-Holocene. A 
shallow inland sea was formed, reaching its maximum about 6000 to 7000 years ago, and 
then contracting, filling with river sediment and becoming a riverine floodplain about 
4000 years ago.  

Chappell observes that since human settlement in the Sahul area began over 20,000 
years before the submergence of the Sahul-Arafura shelf, the loss of such a large land area 
presumably must have had considerable effects on people. He emphasises not only the 
practical problems in recovering evidence of such effects, but also uncertainties in 
assuming that all resource-rich coastal areas were necessarily occupied, citing the example 
of the late occupation of the Torres Strait islands. 
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The history of the human landscapes 

Geoffrey Hope and Simon Haberle provide a concise overview—a ‘thumbnail sketch’ 
in their words—of the prehistory of 50 or so millennia of human-environment interactions 
in New Guinea. The main evidence they review for investigating the indirect effects of 
human activity comes from dating geomorphological features (such as alluvial fans or peat 
in basins) attributed to erosion resulting from human activity, and from palaeoecology, 
mainly the analysis of pollen for reconstructing vegetation change and charcoal fragments 
for past fire occurrence), from sediments in lakes and swamps.1 They distinguish three 
very broad periods: 55,000–20,000 years ago for the arrival and spread of people before 
agriculture, 20,000–5000 years ago covering the early manipulation of plants and 
landscapes and the spread of agriculture, and 5000 years to the present covering the arrival 
of Austronesian-speakers and subsequent changes. 

With archaeology providing evidence, albeit sketchy, of the earliest human settlement 
in New Guinea at a range of New Guinea sites between 48,000 BP and 30,000 BP, they 
point out that rather more is known about climates during this period. Overall ice age 
climates were drier, and colder at high altitudes with alpine vegetation, at over 2700 m, 
covering at the height of glaciation a vastly greater area (50,000 km2 compared to 800 
km2) than today.  Good pollen records for up to 50,000 years or more show a continuity of 
forest throughout, implying also continuity in the wet conditions maintaining such 
rainforest. Locally, areas north of the main cordillera ranges may have been drier. 
Although there are dating uncertainties, several large mammal species became extinct after 
the early settlement of New Guinea, but the lack of direct association of the animals with 
human activity leaves the causes of extinction obscure. Offshore, the appearance of 
animals previously restricted to the main island on large islands, such as New Ireland, are 
evidence of translocation by human agency. 

The appearance of charcoal in some highland sedimentary sequences such as Tari and 
Lake Hordorli around 21,000 BP, after many millennia with no fire indications, are 
interpreted as evidence of human activity, especially when associated with major changes 
in vegetation patterns from forest cover to a mosaic of grassland and forest. The authors 
suggest that the relative lateness of fire evidence in these cases may mean that these wetter 
sites were settled later than others such as Kosipe and the Baliem Valley, where fire is 
evident from ca 10,000 BP. 

During their second period, between 20,000 and 5000 years ago, interpretation in the 
highland valleys is complicated by the lack of continuous pollen records, and the 
difficulties of distinguishing the effects of human activity and climate change, especially 
when, as in the last glacial period, the latter may have strongly influenced the former. At 
around 18,000 BP, the climate in the valleys was much cooler than today with more 
frequent frosts and drought. The complex vegetation changes that occurred as 
temperatures increased in the transition period between 14,500 BP and 8500 BP saw at 
some sites an unexpected maintenance of grasslands when forest expansion was the 
pattern elsewhere. The authors suggest that this may indicate local developments in food 
plant manipulation and management, particularly in swamp forests with resources such as 
Pandanus species. They note that the changes associated with the earliest development of 
agriculture at around 9000 BP occur when climate became more favourable and stable. 
  
1  An online database of regional pollen material, the Indo Pacific Pollen Database, coordinated by Hope, is 

now available at http://palaeoworks.anu.edu.au/databases.html.  

http://palaeoworks.anu.edu.au/databases.html
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Human occupation of isolated valleys and lower montane areas generally occurred later 
(4500–3000 BP) than the lower parts of the major highland valleys that had been 
extensively cleared to their modern appearance by 7000–6000 years ago. In the lowlands, 
the more scattered sites show vegetation histories that are broadly similar to highlands 
ones, though with some significant differences including a lack of evidence of substantial 
environmental change in regions with known long histories of settlement such as the 
Bismarck Archipelago. 

For the most recent period, they note that while the Austronesian arrival is not clearly 
associated with significant environmental change, it is possible that some climatic 
effects—for instance, an increase in the frequency and severity of El Niño events—may 
have accompanied the little ice ages after 3500 BP. Fire regimes and forest clearance may 
have been affected. In coastal areas, the period after the stabilisation of modern sea levels 
at 6000 BP saw extensive adjustments in the ecology of open coasts, beach ridges, lagoons 
and coral reefs, resulting in major changes in available marine resources over the last 5000 
years. 

Despite the emerging richness of this long environmental history of New Guinea 
spanning as much as 50,000 years, Hope and Haberle finish by noting the shortcomings in 
current knowledge, for instance, the long gaps in sediments from many sites, such as the 
period 16,000–9000 BP at Kuk. 

Foraging, ethnographic analogy, and the Sepik-Ramu past 

Recently Paul Roscoe has re-focussed ethnographic attention on the place of ‘hunters 
and gathers’, or foragers, in New Guinea, pointing in particular to the special subsistence 
role of sago (either wild, managed, or planted) as the major starch food source for these 
groups, supplemented by various sources of protein.  In this chapter, the major question he 
poses is whether the recent historical distribution of New Guinea groups whose 
subsistence is based on foraging, and our knowledge of their subsistence strategies, can 
assist understanding of how populations coped with environmental change in the Sepik-
Ramu basin between ca 6000 and 1000 years ago. He argues that such groups can provide 
useful analogies for lowland prehistory.  

To reach his affirmative answer, Roscoe first has to clear the ground by dealing with a 
number of misconceptions (that all New Guinea societies are dependent on horticulture, 
that foraging groups have been overlooked, and that sago is generally planted and thus not 
a basis for a foraging livelihood), in order to establish the significance of foraging as a 
subsistence mode in New Guinea. He then reviews a major set of materials on 29 foraging 
groups/populations, with information on their estimated populations and territory sizes at 
contact, and aspects of their spatial organisation (settlement forms, sizes and movements). 
These provide him with a basis for generalising about the major parameters of sago-based 
foraging systems in New Guinea, stressing the palm’s relatively high areal productivity as 
a starch source, its dependability, reliability, availability, and relative ease of processing. 
Its major disadvantage as a food is that it is very poor in fat and protein. These food 
components were obtained from either terrestrial or aquatic sources and, surveying his 
sample of 29 groups, Roscoe finds a number of significant correlations between the 
ecological distribution or focus of the resource base, and demographic and sociological 
features of the groups. 
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Roscoe ably navigates the difficult waters of recent debates about the problems of 
foraging in tropical rainforest environments, stressing the significance of sago in wetland 
rainforest while acknowledging that dryland rainforest in New Guinea may well have been 
a much more problematic environment for foraging. In an extended discussion he focuses 
on the Sepik–Ramu Basin both because this area was the site of many foraging groups, 
and because it has been subject to the major environmental changes associated with the 
formation and subsequent infilling of the large inland sea. 

Roscoe describes in detail three groups of models, based on the ethnographic materials, 
and distinguished primarily on variations in the spatial distribution of sago and animal 
protein/fat resources. His analysis rests on two main assumptions: that sago would have 
been well established as a staple food 6 millennia ago, and that the changing shorelines of 
the shrinking inland sea would have resulted in environments (swamps and floodplains) 
suitable for sago.  His concluding point is that relatively small differences in the distances 
between saltwater and freshwater environments would have significant implications for 
the kinds of settlement and organisation possible. 

Agricultural intensification in Sepik foothills’ prehistory 

Bryant Allen is concerned with two highly distinctive geographical patterns that 
characterise the region between the Sepik River and the foothills of the Torricelli and 
Prince Alexander ranges. One is linguistic—the distribution and numbers of speakers of 
two groups of Sepik languages (that is, non Austronesian and non Trans New Guinea 
Phylum), the Ndu family (including the Abelam, Boiken and other languages) and the 
Torricelli phylum. The other is agricultural—the occurrence of a strip of agriculture, 
including some of very high land use intensity (accompanied by high population 
densities), in the foothills area, that contrasts with the wider Sepik food production base of 
sago. Allen argues that any explanation of the former ‘must explain why and how Abelam 
speakers and some Boiken speakers, as well as large numbers of Arapesh and other 
Torricelli phylum language speakers  became horticulturalists par excellence, while other 
Boiken and other Sepik phylum language speakers … did not’.  

Allen takes issue with the conventional, and still current, explanations for the 
emergence of the linguistic distributions that were formulated almost 40 years ago during 
an earlier phase of theorising about the linguistic prehistory of the Sepik basin.  In an 
elegant dissection of the intellectual history of these earlier explanations, he describes 
how, in the early 1960s, workers in different disciplines—Laycock in linguistics and 
Robbins in botany—sharing similar needs for historical accounts of either language 
distribution or distinctive vegetation patterns (the unforested Sepik Plains between the 
river and the foothills), came to argue that migrations of Ndu speakers (in undefined 
numbers but apparently large), moving across the Plains transformed forest into 
unproductive grassland. But the botanical evidence was poor, and Allen argues instead, 
following Haantjens and Roscoe, for northward movements of Ndu speakers up various 
tributaries of the Sepik. When such movements occurred is still unknown (glotto-
chronology suggesting Abelam and Boiken separated some 1600 years ago), but Allen 
shows that, with a range of relatively modest rates of population increase, original 
migrations need have involved very small numbers to reach the current considerable 
populations. 
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Allen argues that the high intensity agriculture that is now centred on the Amogu River 
and among Abelam speakers emerged from the experience of the ancestral Abelam 
speakers in handling flooding riverine environments as they moved northward to occupy 
the fertile alluvial floodplains of the Screw and Parchi rivers. Drawing on analyses of  
intensification elsewhere in New Guinea for parallels, Allen weaves a strong and plausible 
narrative accounting for current distributions of population, language and agriculture. He 
argues for a combination of agricultural innovations, developed on the special 
environmental conditions of the Amogu floodplains (described as an ‘engine room of 
population growth and cultural elaboration’), and of social innovations for managing 
conflict.  

Allen’s detailed accounts of  linguistic, environmental and agricultural distributions in 
the Sepik foothill area are documented and underpinned by a range of older and recent 
information sources transformed into new database formats that allow major advances in 
mapping.2  

Vernacular names for tubers in Irian Jaya 

Terence Hays starts from the premise that knowledge of the prehistory of the western 
half of New Guinea is poorly developed compared to that of the eastern half (Papua New 
Guinea). In this chapter, following the work of Dutton and other linguists in Papua New 
Guinea and the wider South West Pacific, he uses recently collected linguistic data on the 
vernacular names for the major tuberous staple food crops (taro, yam, sweet potato, 
manioc and potato) in order to identify, cognate sets among the terms. Such sets can 
provide clues as to when these important plants arrived in New Guinea, and the directions 
of their subsequent diffusion paths within the country.  

Hays brings to this task two special qualifications—30 years immersion in the 
ethnobotany of New Guinea, accompanied by the compilation of an unrivalled 
bibliography3 of the ethnography of New Guinea—which have allowed him to assemble a 
huge database of crop terms, and interpret these linguistic data in a very wide context. His 
database of crop terms includes materials from 248 (76%) of the known 326 languages of 
Irian Jaya (266 Papuan or Non-Austronesian and 66 Austronesian) as well as 
reconstructions of 15 proto-languages and a sample of other Indonesian languages). 
Tobacco illustrates the richness of the materials with 852 terms available for 219 
languages, and, with its known post-Columbian introduction, provides a detailed 
methodological example and test case of expected patterns. The tuber crops themselves are 
complex, with variable times of introduction (or domestication) in New Guinea, ranging 
from the very recent (for example potato probably in the 20th century) to the very ancient 
(Colocasia taro, with possible Pleistocene domestication), and, with some terms such as 
taro and yam, referring to different genera and/or species. Hays clarifies many 
methodological problems and sets new standards in such lexical analyses.  

Hays uses three assumptions to set up expectations about the distribution and patterning 
of names: first, that plants will carry with them labels used for them at their source, and, 

  
2  Systematic agricultural data on the Sepik region, from the Mapping Agricultural Systems of Papua New 

Guinea project, are now available online at http://rspas.anu.edu.au/lmg/masp/index.html. 
3  Now available online, see http://papuaweb.org/bib/hays/ng/intro.html. 

http://rspas.anu.edu.au/lmg/masp/index.html
http://papuaweb.org/bib/hays/ng/intro.html
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since many of the crops are assumed to have been introduced from further west in 
Indonesia, reflexes of Indonesian (and in the case of more recent arrivals, Iberian) terms 
will be expected; second, that the extent to which source terms are retained will decline 
with time; and third, that with diversification over time, predicted patterns are possible in 
relation to the size of cognate sets.  

The major part of the chapter describes detailed examples of cognate sets, 
distinguishing terms with single and multiple glosses, and proposing one ‘super’ cognate 
set comprising ‘two large geographical chains of languages possessing terms for three 
tubers’. 

Assessing his resulting sets against expected patterns, Hays finds mixed results (at least 
in comparison with the markedly strong patterning shown by tobacco), with the relatively 
recent arrivals such as manioc and sweet potato largely meeting expectations. Results for 
yam and taro, presumably older crops, are complicated by the involvement of multiple 
genera and species. However, as expected, only cognate sets for these two crops are found 
in proto-languages. In commenting on the contrast between tobacco and sweet potato 
terms (both crops with similar antiquities), Hays points to both environmental factors and 
the different usages of the two plants as possible clues to understanding their separate 
nomenclatural histories. 

Following a discussion of how some of his findings relate to those of earlier studies by 
Dutton and others, Hays reminds us that his approach depends upon the current or very 
recent geographical distribution of language speakers, and thus, given both the antiquity of 
some of the crops concerned in New Guinea, and the probability of considerable 
population mobility, analysis must be sensitive to the past movements of people as well as 
to those of the crops and their names. This appropriately opens the door to population 
genetic studies, which form the major part of the following section.  
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17 Geographic changes of coastal 
lowlands in the Papuan past 

  

 JOHN CHAPPELL 

Introduction 

The human prehistory of the island of New Guinea and its neighbours in the Bismarcks 
and northern Solomons is known to extend to 35–40,000 bp, and must have been affected 
by geographic changes associated with sea level variations during later stages of the last 
Ice Age. The general features of these have been known for several decades and are readily 
summarised. With local sea level around 120–130 m below its present position at the 
height of the last Ice Age (the Last Glacial Maximum or LGM), at 21 ka,1 most of the 
continental shelf between Australia and New Guinea was exposed and the two were a 
single land mass. The archaeologic record shows that humans were distributed along the 
coast of northern New Guinea and its offshore islands from the Moluccas to the Solomons, 
and had colonised the interior highlands, before the LGM (Smith & Sharp 1993; Bellwood 
et al. 1998; see also Specht this volume). Manus Island, isolated by sea to the north and the 
Aru Islands, which then were joined to New Guinea as part of the exposed Sahul–Arafura 
shelf, also had been occupied by this time (Fredericksen et al. 1993; O’Connor & Veth 
2000).  

Following the episode of low sea level at 21 ka (the LGM ‘lowstand’), the Sahul–
Arafura shelf was inundated by rising seas and the land-area diminished dramatically, as 
continental ice sheets retreated and the world warmed up. Figure 1 shows a series of 
reconstructions at intervals between 21 ka to 6 ka (the basis of these maps is explained in 
the next section). A large, brackish lake existed in the central Gulf of Carpentaria at the 
LGM (Torgeson et al. 1988) and was re-connected to the sea before 12 ka, and the Aru 
Islands were isolated soon afterwards. The seaway through Torres Strait was established 
shortly before 8 ka. The Trobriand, D’Entrecasteaux and Louisiade islands were connected 
(or almost connected) to southeastern New Guinea at the LGM but generally the changes 
attendant on rising sea level were much less dramatic than in the Sahul–Arafura region, 

  
1  21 ka = 21,000 years ago; the radiocarbon age-equivalent is ~18,000 bp. Chronology in this paper is 

expressed both in ka and as radiocarbon ages bp, with age-equivalences based on the OxCal radiocarbon 
calibration package (Ramsey 2000). 
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particularly on coasts where a continental shelf is absent such as the Bismarcks, Solomons 
and the northern side of New Guinea from the Huon Peninsula westward. Other than 
localised development of coral reefs, lagoons and relatively small mangrove areas, the 
steep rocky coasts of northern New Guinea remained steep rocky coasts (Chappell 1993a) 
with the notable exception of the Sepik–Ramu lowlands, where a temporary inland sea was 
created by marine invasion (Swadling et al. 1989; Chappell 1993b).  

Terrestrial environments changed as temperatures rose and the Sahul–Arafura shelf was 
submerged. According to radiocarbon-dated evidence reviewed by Hope and Golson 
(1995), the treeline in the New Guinea mountains was as low as 2200 m above sea level 
through the LGM, from ~26 to 17 ka (23,000 to 14,500 bp), and cloud (mist) forest appears 
to have been more extensive. Hope (1989) suggests that the expansion of grassland at the 
expense of forest above 2200 m may have been partly a result of the reduced level of 
atmospheric CO2 at the LGM, which is known from ice-core studies to have been about 
30% below the level that has prevailed during the last 7–8 ka, as well as a response to 
lower temperature. In response to global warming since the LGM, the treeline rose to be 
close to its present position at ~3100 m by about 11 ka (~9800 bp), lagging somewhat 
behind the snowline, which had cleared all but the highest summits by ~13 ka (~11,000 
bp). Snow- and treelines climbed to their highest levels around 6–7 ka and appear to have 
lowered since then by as much as 200 m, with minor glacial advances in the highest 
mountains. Although the climate has changed since the LGM, rate-of-change analysis of 
pollen records suggests that patterns of interannual variability did not alter significantly, at 
least in the last 15 ka (Haberle 2000).  

Owing to the mountainous and orographic character of New Guinea, the Late 
Quaternary shifts of climate and vegetation in the highland regions were vertical rather 
than lateral, and most of today’s habitats were at lower altitudes, although not far distant 
from their present positions. During cold periods, the high-altitude grasslands, Nothofagus 
and cloud forest were more extensive, especially during the LGM. In contrast, the Sahul–
Arafura lowlands contracted enormously in area as sea level rose, and experienced a major 
transformation from open savannah and semi-desert, which prevailed around the time of 
the LGM (Webster & Stretton 1978; Hope 1989), to tall sclerophyll and monsoonal rain 
forest (or ‘vine forest’) in early Holocene times. This transition is revealed by fauna 
preserved in an archaeologic record from the Aru Islands (O’Connor & Veth 2000). 
Although the detailed course of climatic and vegetational changes throughout the Sahul–
Arafura lowlands are not well known, the progressive reduction of land area can be 
reconstructed with some confidence, as explained below. 

Reconstruction of changing land areas 

Hitherto, most authors have used only two tools for reconstructing Late Quaternary 
palaeogeographies of Sahul and Sunda: a sea level curve, and the best-available 
bathymetry. Thus, the shoreline for a given sea level at a given time has been equated to 
the bathymetric contour that corresponds to the given sea level. However, this technique is 
not valid, because observations show that Late Quaternary sea level changes were not the 
same everywhere, but were different in different places. For example, 9000 years ago,  
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Figure 1a: Last Glacial 
Maximum (LGM) sea level 
lowstand at 21 ka 

 
 
 

 

 
 
Figure 1b: Shoreline at 16 ka 

 
 
 

 

 
 
Figure 1c: Shoreline at 12±2 ka 
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Figure 1: Shoreline figures of 
the northern Australia–New 
Guinea region at intervals 
through the post-glacial sea 
level rise, computed using the 
program for global glacio- and 
hydro-isostasy developed by 
Professor K. Lambeck and his 
colleagues in the Research 
School of Earth Sciences, ANU
(see text). The model is driven 
by ice-volume changes derived 
from sea level data for the last 
glacial cycle, similar to those 
shown by Lambeck and 
Chappell (2001). Figures show 
shorelines for the Last Glacial 
Maximum (LGM) sea level 
lowstand at 21 ka (Figure 1a), 
and for 16 ka (Figure 1b), 
12±0.2 ka (Figure 1c), 10±0.15 
ka (Figure 1d), 8±0.1 ka (Figure
1e) and 6 ka (Figure 1f). 
Equivalent radio-carbon ages 
are 17,800, 13,400, 10,300, 
9000, 7300, and 5400 bp, 
respectively. Changes are slow 
from the LGM to 16 ka but are 
rapid from 16 to 8 ka, when 
relative sea level in this region 
rose by over 100 m. 

Figure 1d: Shoreline at 10±0.15 ka 
 

 

 
Figure 1e: Shoreline at 8±0.1 ka 
 

 

 
Figure 1f: Shoreline at 6 ka 
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sea level relative to the coast of New South Wales was about 30 m lower than today, 
whereas sea level relative to Ångermanland in northern Sweden, shore lines 9000 years old 
stand nearly 200 m above present sea level, because the land in that area is rising. Thus, 
sea level relative to Ångermanland appears to be falling. These differences are independent 
of long-term tectonic movements associated with mountain-building and the like. The rise 
of Ångermanland commenced when the Scandinavian ice sheet began to retreat, 
immediately after the LGM, being a rebound of the earth's surface in response to 
offloading of the ice (this phenomenon is known as glacio-isostasy). In a similar manner, 
transfer of water from ice sheets to the oceans has caused isostatic readjustments of the 
ocean basins relative to the land masses (hydro-isostasy). Together, these movements lead 
to changes of the entire figure of the earth and its gravitational equipotential surface.  

In a review of this matter, which has been the subject of geophysical analysis for many 
years, Lambeck and Chappell (2001) explain why there is no ‘universal’ sea level curve 
for the last glacial cycle and discuss the computation of sea level changes relative to any 
given place. Computation requires well-dated observations of past sea levels from a 
selection of sites, which are used to determine geophysical parameters of the earth's crust 
and mantle, as well as the history of past variations of the positions and volumes of large 
ice sheets. These observations are then reduced to a curve of ice-volume changes. This can 
also be expressed as a curve of ‘ice volume-equivalent sea level’ changes, which would 
represent sea level changes as if there were no geophysical adjustments such as isostasy. 
Using an appropriate computational method that takes all the isostatic factors into account, 
local sea level changes can then be reconstructed from the ice-volume (or volume-
equivalent) curve, for sites where sea level data are lacking. Because isostatic processes 
involve slow, viscous movements within the earth, results of these calculations are 
dependent on the history of ice and sea level changes for tens of thousands of years prior to 
the epoch of interest, and on geophysical parameters used in the computation. These 
parameters and the ice volume-equivalent changes for the last glacial cycle are now 
reasonably well determined (Lambeck & Chappell 2001).  

To reconstruct the sequence of Late Pleistocene shorelines shown in Figure 1, isostatic 
effects were computed using the global model developed over the past 15 years by 
Professor K. Lambeck and his colleagues at The Australian National University (for 
example Lambeck & Nakada 1990; Lambeck et al. 1998). The model runs were done by 
Dr C. Smither and the author, and the model was driven by an ice volume curve calibrated 
to relative sea levels for the last glacial cycle from Huon Peninsula PNG, similar to the 
Huon Peninsula curve shown by Lambeck and Chappell (2001). Results show that hydro-
isostatic adjustments in the north Australia – New Guinea region since the end of the late-
glacial sea level rise are quite large, particularly across the wide Sahul–Arafura shelf. As 
an example, Figure 2 shows a map of predicted height of the 6.5 ka shoreline, which is 
expected to vary from positions close to present sea level on the north side of Bathurst and 
Melville Island, up to 4 m above present sea level in the lower Fly River New Guinea. 
Predicted heights in Figure 2 are consistent with observed heights of mid-Holocene 
shorelines in north Queensland and the Gulf of Carpentaria, reported by Chappell et al. 
(1982).  

In essence, the procedure for reconstructing the coastlines at a given epoch is to 
compute the relative sea level field for a given region, analogous to that shown for 6 ka in 
Figure 2, by combining the ice-equivalent sea level with the regional departures that arise 
from the isostatic and gravitational factors. The results are then superimposed on the 
present topography in detail, which here is based on the NOAA (US National Oceanic & 
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Atmospheric Administration) half-minute (~1 km) global dataset. For example, the 6000-
year shoreline lies within a few metres vertically of present sea level throughout most of 
the north Australian region and thus the 6 ka shore should be very close to the present 
coast, as is shown around northern Australia in Figure 1f (close examination reveals that 
the reconstructed 6 ka shore in the southern Gulf of Carpentaria is up to 10–20 km inland, 
which is consistent with the positions of ancient shorelines dated to ~6 ka). Interestingly, 
the same reconstruction indicates very extensive flooding of part of southern New Guinea 
(Figure 1f), where relative sea level at 6 ka is expected to have been ~4 m higher (Figure 
2) and the terrain is very low-lying and swampy. However, it is important to note that the 
reliability of such reconstructions is dependent on the accuracy of the topographic data, as 
discussed further, below. 
 

 
 
Figure 2: Heights above present sea level of the 6.5 ka shoreline, predicted by the same 
procedures that underlie the palaeogeographic reconstructions shown in Figure 1. 
Essentially, the shoreline height varies because slow isostatic deformation of the earth’s 
surface that commenced with the post-glacial rise of sea level has continued through the 
last 6 ka, even though the amount of water added to the oceans by ice-melting since 6 ka 
has been small. Observations of shorelines and intertidal reef platforms in north 
Queensland and the Gulf of Carpentaria support the predictions shown here (see text). 
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Coastlines of the Sahul–Arafura region migrated rapidly between 16 and 8 ka, during 
the time when the rate of late-glacial sea level rise was greatest. Thus, the exact timing of 
each reconstruction in Figure 1 is dependent on the accuracy for the late-glacial sea level 
curve, which essentially is based on close dating by both U-series and calibrated 
radiocarbon age measurements of shallow-water corals from drillhole sequences at Huon 
Peninsula and Barbados (Chappell et al. 1998; Lambeck & Chappell 2001). The maps for 
21 ka (the LGM), 16 ka and 6 ka are not particularly sensitive, because sea level was 
changing relatively slowly. In contrast, the map shown for 12 ka will be exact only at a 
moment that lies somewhere between 11.8 and 12.2 ka, but the precise ‘moment’ cannot be 
specified owing to the combined effects of error terms in the age determinations and the 
palaeo sea level data. The 10 ka map has an uncertainty of ±0.15 ka and uncertainty for the 
8 ka is ±0.1 ka.  

Mid-Holocene inundation of the Fly-Digul Platform 

Throughout most of the region, the great changes of coastlines attendant on post-glacial 
sea level rise had ceased by 6 ka, and changes since then have largely been confined to the 
progradation of deltaic and coastal plains, the continued growth of coral reefs and, in 
northern Australia, the transformation of estuarine plains from mangroves to fresh-water 
wetlands. A striking exception is the low-lying Digul River region, which comprises the 
western half of the Fly-Digul Platform in southern New Guinea. This broad, swampy 
lowland, which geologically is part of north Australia, is shown in Figure 1f as largely 
inundated by the sea at 6 ka. If the reconstruction is correct, most of the Digul lowland has 
been established since then, largely as a result of slow isostatic emergence. Interestingly, 
this is consistent with the suggestion, based on linguistic considerations, that speakers of 
Trans-New Guinea languages in this region have settled relatively recently in the region 
(see Pawley this volume). 

Inundation of the Digul River lowlands at 6 ka reflects not only the low-lying nature of 
the terrain but also the fact that 6 ka shorelines are expected to be about 3–4 m above 
present sea level, across the entire Fly-Digul Platform (Figure 2). According to Figure 1f, 
inundation at 6 ka was virtually confined to the western side of the Platform, whereas in 
the east, only the delta and narrow floodplain of the Fly River were inundated. The 
difference may reflect tectonic downwarping of the Southwest Papuan Shelf and Morehead 
basin (Tectonic Map 1971). Certainly, the Fly River floodplain in much of its course 
across the Platform is confined by remnants of low Pleistocene terraces several metres 
higher than its levees and, from about 100 km upstream of the delta, is above the range of 
the 6 ka shoreline (personal observations). However, as remarked earlier, the 
reconstructions in Figure 1 are only as good as the topographic data. The quality of these 
for the western Digul Platform is difficult to assess because the NOAA topographic data 
set used for the reconstruction does not disclose its primary sources, but it is suspected that 
the coverage of accurately surveyed control points may be sparse in such remote, low-
lying terrain. Some confidence can be drawn from the fact that the small islands seen in 
Figure 1f on the Digul Platform at 6 ka coincide with local high ground (mostly airstrips) 
shown on international aeronautical charts (1:1000,000 scale), but unfortunately these 
sources give very little indication of the heights of the intervening floodplains. 

Sedimentary and geomorphologic evidence from the Fly River casts some doubt on the 
accuracy of the 6 ka map in the vicinity of the middle Fly where the reconstruction shows 
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that the inundated region intersects the course of the Fly River (Figure 1f). This implies 
that the river would have discharged towards the southwest at 6 ka, but field evidence 
indicates that this did not occur. The writer has not found any clear traces in high quality 
aerial photographs of a westward palaeochannel from the middle Fly, despite that the same 
photos very clearly show palaeochannels throughout the Fly floodplain (colour aerial 
photography, scale 1:30,000, flown 1992: Ok Tedi Mining Ltd). The same photos, 
confirmed by field observations by the author, show traces of a Pleistocene course of the 
Fly, several kilometres to the east of the present river and partly followed by the present 
Agu River. These observations cast doubt on the suggestion by Blake and Ollier (1970) 
that the Fly changed from a westward course to its present course about 27,000 years ago. 
Radiocarbon dating of sediment cores, illustrated in Figure 3, shows that well-preserved 
cut-off meanders downstream of the area in question are up to 8500 years old (that is 
~7400 radiocarbon bp), and that for at least the last 8.5 ka the Fly River has followed a 
course close to that of today. For these reasons, the area of mid-Holocene inundation of  
 

 
 

Figure 3: (A) Geomorphologic elements of the Fly River lowlands, based on 
geomorphologic mapping by Loeffler (1974) and field observations by the writer. The 
relatively narrow Fly and Strickland floodplains set into a relict fluvial surface of red-
weathered alluvium. (B) Abandoned meanders of the Fly River upstream of Everill (Fly-
Strickland) junction. The radiocarbon-dated drillhole section from the river bank (C) 
shows continuous river sedimentation over the last 8 ka, shown by mineralogic analysis to 
have been transported from the Fly River catchment. 
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the Digul Platform is uncertain but is unlikely to have extended as far to the northeast as 
Figure 1f would suggest. With this in mind and taking into account the spot-height data 
shown on aeronautical charts together with pre-1960 Dutch 1:250,000 maps of the region 
(held in the Research School of Pacific and Asian Studies, The Australian National 
University), a more conservative estimate was made of the area inundated at 6 ka (Figure 
4, lower). Further topographic data would improve the reconstruction but confirmation 
would best be sought in the young sedimentary deposits underlying the floodplains, 
swamps and river channels throughout the Digul River region, similar to the Fly River 
studies illustrated in Figure 3.  
 

 
 
Figure 4: Conservative schematic maps of mid-Holocene coast of the Fly-Digul Platform 
(lower) and the Sepik–Ramu inland sea (upper). The regional reconstruction for 6 ka (Figure 
1f) shows more extensive inundation of the Digul River region but almost certainly over-estimates 
the situation, whereas the inundated region shown in this diagram is smaller and is considered to be 
more accurate, as the coast has been placed seaward of all points identified on maps as >6 m above 
sea level (see text). It is possible that inundation extended further inland from the Asmat language 
area (A) into the Citak Asmat (CA) and may also have affected the Marind-Bian Marind (BM) 
language area around the question-marked dashed line (language locations after Vooehoeve 1983). 
The schematic map of the early- to mid-Holocene inland sea of the Sepik–Ramu basin is revised 
from the version shown by Swadling et al. (1989) on the basis of further geomorphologic mapping 
(Figure 5) and radiocarbon-dated stratigraphic data (Chappell 1993b). However, the position of the 
western margins remains speculative. The Sepik (S), Yuat (Y) and Ramu (R) are likely to have 
formed rapidly prograding deltas within the inland sea. Mid-Holocene corals and marine molluscs 
indicate near-marine conditions in the Marienberg Gap (M), implying tidal inflow and perhaps a 
flood-tide delta (f), whereas microfauna in ~7 ka sediments indicate very low palaeo-salinity inland 
of Bunapas Gap (B) and imply freshwater discharge through this Gap (see text). 
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The Sepik–Ramu inland sea 

The Sepik and Ramu rivers descend from the high mountains of New Guinea into a 
populous lowland basin, between the main cordillera and northern ranges, from which they 
flow north through gaps between low hills to a relatively narrow deltaic plain (Figure 5). In 
contrast to the Fly-Digul system, the coast lacks a continental shelf and the gradient of the 
Sepik River would have been strongly affected during glacial low sea levels (lowstands). 
The mountain catchments of the Sepik and Ramu are subject to active mass movement and 
deliver large volumes of sediment to the lowland basin where the two rivers flow through 
tracts of cut-off meanders, scroll bars and oxbow lakes. The meander-belts comprise only a 
fraction of the floodplain, which is up to 70 km wide and includes extensive backplains 
and backswamps. Major tributaries such as the Yuat River enter the floodplain through 
low-angle fans and some have switched course more than once in Late Holocene times. 
Relict alluvial fan and terrace surfaces, extensive and locally dissected, rise gently away 
from the floodplain to the north and to the southeast (Loeffler 1974), and a number of 
bedrock islands within the floodplain near to and southeast of Ambunti have been partly 
buried by aggrading alluvium, to judge from their dendritic outlines (Figure 5). Late 
Quaternary tectonic movement may have diverted the Ramu near Annanberg from a 
former course to the Sepik, now occupied by the much smaller Keram River (Figure 5), 
which is guided partly by ancient meanders much larger than those natural to the present 
Keram, and thus appears to be an underfit channel lying within inherited meanders (Yu et 
al. 1991).  

Swadling et al. (1989) recognised that the lower Sepik–Ramu region was invaded by 
rising sea level in mid-Holocene times, forming a shallow inland sea. Because it has since 
been transformed by continuing sedimentation to a riverine floodplain, this is not shown in 
the shoreline reconstructions of Figure 1 but its existence has been confirmed by samples 
from the river banks and from shallow drillholes in the Keram and lower Ramu rivers. 
These showed that early to middle Holocene sediments containing brackish-water 
microfossils underlie the floodplain deposits (Chappell 1993b). The inland sea thus is 
known to have covered the area between these rivers and, given the very low gradient of 
the floodplain, probably extended westwards at least to the present Yuat River (Figure 5). 
This was the latest in a series of marine incursions during the late stages of infilling of a 
tectonic successor basin, which developed in the Miocene and became progressively less 
marine as it filled with sediment. By Upper Pleistocene times, marine incursions were 
short episodes during each interglacial highstand of sea level, separated by longer phases 
of river downcutting during times of low sea in the glacial periods. Sediment derived from 
river incision of the lowlands as well as from the mountain catchments was transported 
offshore during times of low sea level (Chappell 1993b). 

The western limit of the Holocene inland sea is not known and was left as an open 
question by Swadling et al. (1989). Conceivably, it might have reached the dendritic 
margins and bedrock islands that characterise the Sepik floodplain west of the Yuat River, 
which indicate aggradation during the post-glacial sea level rise. Swadling (1997) suggests 
that the shore lay close to Ambunti, but a sequence of alluvial deposits beneath the 
floodplain in this area suggest that it lay somewhere to the east (Dr G. Francis pers. 
comm.). Chambri Lake (location: Figure 5) may represent an unfilled embayment of the 
inland sea, but the matter cannot be resolved without further field study.  
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Figure 5: Geomorphologic elements of the tectonic basin of the lower Sepik and Ramu 
rivers, based on Loeffler (1974) and Chappell (1993b). The Holocene floodplain (meander 
plains and backplains) is much wider than that of the Fly River and largely has been 
reclaimed by river sedimentation from the mid-Holocene inland sea, shown in Figure 4. 
 

Radiocarbon dates indicate that the inland sea reached its maximum extent about 6.3 to 
7.5 ka (5500–6500 bp), close to the climax of post-glacial sea level rise, and then 
contracted as it filled with river sediment over the last 6 ka, as shown by radiocarbon-dated 
swamp and alluvial deposits underlying river sediments in the Ramu and tributaries of the 
lower Sepik (Chappell 1993b). The coastal plain near the Ramu began to prograde 
seawards from 6.5 ka (5700 bp), fed largely with sediment drifted longshore, but dated 
corals in beach sediment at Marienberg show that the core of the Sepik delta was not 
established until about 4 ka and most of the delta has prograded since then. The Sepik and 
Ramu rivers today appear to deliver much of their sediment to the sea, nourishing 
sedimentation and seaward advance of the coast (progradation), with relatively little 
addition to the floodplain.  

Figure 4 (upper) shows a schematic map of the mid-Holocene inland sea, based on 
Figure 5 and the data reviewed above. The position of the western shore is entirely 
speculative, as explained earlier. The Sepik, Ramu and Yuat rivers are presumed to have 
entered the brackish sea through birdsfoot deltas (although these have not yet been 
identified) and their freshwater discharge appears to have circulated around the inner part 
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of the basin and flowed to the sea largely through Bunapas Gap, where microfossils dated 
at ~6000 bp (~7 ka) indicate that the salinity was low. In contrast, microfossils, molluscs 
and corals of similar age at Marienberg Gap dated as ~6000 bp (7 ka) indicate near-marine 
salinities, which suggests that inflow of seawater occurred through this passage (Chappell 
1993b). Although the tidal range is small, it is expected that exchanges between the ocean 
and the inland sea would have created subtidal deltas at Bunapas and Marienberg gaps 
(Figure 4 upper). This situation was short-lived, and by ~4 ka (3500 bp) the inland sea 
effectively was infilled and deltaic progradation was under way seaward of the gaps. By 
this time, the rivers were established in their present scroll plains. Overbank sedimentation 
during floods has progressively reclaimed tracts of low, flooding swampland since then. 

Conclusions 

The geographic prehistory of northern Australia and New Guinea during the last 21,000 
years can be divided neatly into two parts: the period of rising sea level and drowning of 
the Sahul–Arafura shelf, and the period of stable sea level and coastal adjustment, which 
includes the reclamation by isostatic adjustments and sedimentation of the inundated 
regions of the Fly-Digul Platform and of the Sepik–Ramu inland sea. Considering that 
humans had been present in northern Australia and New Guinea for over 20 ka prior to the 
LGM, it seems almost certain that some areas of the Sahul–Arafura shelf were occupied 
before it was drowned. Certainly, the Aru Islands close to the shelf edge were occupied by 
27 ka (O’Connor & Veth 2000); almost certainly, prehistoric humans in the region would 
have been affected in some way by the great contraction of land area north of Australia, 
between 21 and 6 ka.  

To identify the effects of sea level rise is difficult and is different from determining the 
effects of climatic variability and change in areas such as the New Guinea Highlands, 
where pollen records contain information about changes of both climate and human 
subsistence (Hope & Golson 1995; Haberle 2000). Even there, however, the pollen 
diagrams and similar forms of evidence only throw oblique light on major questions of 
cultural history, such as the degree to which external innovations entered the development 
of agriculture in New Guinea (Harris 1995). To discover the effects of sea level rise on 
prehistoric human populations obviously is challenging, because most of the relevant 
archaeologic evidence is submerged and, where the shelf is broad, lies far from the present 
coast. Uncertainty also arises because the existence of resource-rich coasts does not 
guarantee the presence of coastal peoples, even where the hinterland is occupied. That this 
has been so, even within the last few thousand years, is illustrated by the recency of human 
occupation of the Torres Strait islands, which post-dates by 1–2 ka the establishment of the 
relevant resource ecosystems (Barham 2000). A comparable delay in the exploitation of 
coastal resources is seen in the Late Holocene archaeologic record at Princess Charlotte 
Bay and other coastal sites on Cape York (Beaton 1985).  

The region reviewed here offers all the variety that might be sought in a natural 
laboratory designed to examine the impacts of sea level changes on subsistence bands and 
tribes. On one hand, changes to the steep coasts of northern New Guinea in the last 15 ka 
have been relatively slight; on the other hand, the lands of the Sahul–Arafura shelf have 
changed enormously; furthermore, both the Sepik and the Digul lowlands have continued 
to evolve, each in its own manner, until the present day. As Swadling (1997) has noted 
with respect to the Sepik inland sea, these lowlands have undergone such large 
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geographical changes in relatively recent times, that significant cultural and demographic 
responses are to be expected. It remains to be seen whether the effects of these past 
geographic changes can be distilled from the patterns of languages throughout the region. 
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18 The history of the human 
landscapes of New Guinea 

  

 GEOFFREY S. HOPE AND SIMON G. HABERLE 

Introduction  

Humans have been in the upland valleys of New Guinea for at least 30,000 years and 
presumably occupied the savannah plains that then connected the island to Australia for as 
much as 50,000 years or more. Through this immense time they have adapted and changed 
their environments until very few places on the island can be considered unaltered. In 
place of primary rainforests and seasonal forests they have created human landscapes such 
as the grasslands, secondary forests, and coastal woodlands. Prograded estuaries, infill in 
valleys and eroded slopes may be partially caused by human actions, together with the 
deliberate creation of terraced slopes and ditched plains. Fauna has become extinct and 
rare, offset by introductions through time. Dramatic climate change has also changed 
landscape and affected the potential of human societies over the same period. Did these 
events leave an imprint on populations or language? The record must be read from 
archaeology and studies of palaeoenvironments. This chapter reviews the history of 
human–environment interactions in New Guinea in three periods. These periods, roughly 
equating to pre-agriculture (ca 55,000–20,000 years ago), the spread of agriculture 
(20,000–5000 years ago) and post-Austronesian changes (5000 years ago to present) are 
not yet precisely defined; we do not have enough information to know how general and 
synchronous these were everywhere across the island. These periods span the whole 
prehistory of New Guinea during which modern people arrived from southeast Asia and 
became adapted to a new environment of strange animals and plants. The continuity of 
2000 generations is expressed through language, stories and culture. The very broad 
periods discussed here represent the widespread adoption of new ways of life (perhaps 
cultural revolutions) that may have erased the previous cultures. But understanding the 
past may help understand the present.  

Humans litter the landscape with the tools they use and stand out from other mammals 
by their use of fire. Evidence for their more indirect effects comes from dating 
geomorphological features such as alluvial fans, buried surfaces, activated sandsheets, and 
peaty infills in basins. Attribution of these features to human-caused erosion usually 
depends on correlations with archaeological deposits and specific human-caused features 
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such as ditches, earthworks and quarries. The other main line of evidence comes from 
palaeoecology, in which the vegetation and faunas are reconstructed from dated fossil 
sequences. In New Guinea the main effort has been to use pollen, although some 
specialised swamp ditch systems have also been investigated, for example by Haberle et al. 
(1991), Golson (1991) and Sullivan et al. (1987). Past fire is inferred from swamp and lake 
sediments by counting microscopic charcoal fragments, and by dating larger fragments in a 
range of other deposits (Haberle et al. 2001). 

At the time of European contact the population was concentrated along the coastal 
fringe with quite sparse and isolated groups in the rainforests and mountain slopes (Figure 
1). Some areas, such as the Fojes Mountains, seemed to be totally without habitation. The 
large intermontane valleys with complex agriculture based on root cropping centered on 
the altitudes of 1400–1850 m were a major discovery of the twentieth century. Brookfield 
(1964) showed that this pattern reflects the chances for success with agriculture. The outer 
flanks of the mountains are perhumid, with precipitation more than double evaporation in 
almost all months. Under such misty conditions crops do not thrive (Hanson et al. 2001). 
In the intermontane valleys the mountains cut off the orographic rain and local circulations 
dominate in most seasons. Here air rises each day up the warmed slopes and descends over 
the valley, giving sunny conditions with adequate rainfall from afternoon thunderstorms. 
Away from the large highland basins, even small valleys may have this effect, and may 
thus support small hamlets. In these marginal settlements techniques of ditching and 
mounding are used to shed water from the fields. There is a north west-south east gradient 
from aseasonal precipitation to the appearance of a weakly defined dry season, and from 
relatively infertile limestones and mudstones in west Papua to richer soils fertilised by 
volcanic ash falls in Papua New Guinea east of the Strickland River.  
 
The advent of humans, their spread into the range of environments, and their impact 
Period 1: 55,000–20,000 years  

The timing of the arrival of people in New Guinea is part of the wider controversy of 
when people arrived in the Australian region, since the two landmasses had continuous 
connections across the then dry Torresian Plain until only 8000 years ago. Dates of 55–
60,000 BP have been suggested from southeastern and northern Australia (for example 
Thorne et al. 1999) while a faunal extinction event that takes place 48–43,000 has also 
been proposed (Roberts et al. 2001) as marking early occupation. Others (O’Connell & 
Allen 2000) have pointed out that this evidence is tenuous and have disputed any ages 
greater than ca 38,000 BP. Coastal occupation in the oceanic islands east and west of New 
Guinea is proven from at least 33,000 BP (Spriggs 1997; Irwin et al. 1999). The oldest 
claimed site in New Guinea is still the Huon Peninsular where finds of stone adzes were 
made on a raised marine terrace (Groube et al. 1986). The terrace formed about 55,000 
years ago when sea level was 65 m lower than present, and was occupied after initial uplift, 
at an estimated 48,000 BP. However only a few scattered archaeological sites are currently 
known for this period, including 30,000 BP sites in the Birds Head (Pasveer 2003) and 
Lachitu near Vanimo (Gorecki et al. 1991). A similar age site is also known from 
Lemdubu Cave on the Aru islands, southwest of New Guinea but then connected to it and 
Australia by the Torresian landbridge (O’Connor et al. 2002).  
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Figure 1: Location of selected archaeological and palaeoecological sites mentioned in the text  
 

Perhaps because of the higher populations and a greater concentration of research, 
evidence for early settlement in the highlands is slightly more abundant. People are present 
by 32,000 or earlier at Kosipe (White et al. 1970), near Chuave (Mountain 1993), Mount 
Hagen and the Baliem Valley (Hope 1998; Haberle et al. 2001). Although our knowledge 
of earliest settlement is extremely sketchy, there is a better understanding of the 
Pleistocene climates, thanks in part to long environmental records from marine cores (for 
example Wang et al. 1999), which allow extrapolation of less continuous terrestrial 
records. From these it is known that the ice age climates of New Guinea were drier than 
present, grasslands and savannah probably extending right across the Torresian Plain. The 
climate at high altitudes was also colder, with ice caps on many mountains along the 
central ranges. Alpine vegetation covered over 50,000 km2 above 2700 m altitude at the 
height of the glaciation about 20–15,000 years ago (Hope 1996) compared to ca 800 km2 
today above 3900 m. Despite changes in composition through time, the mountain flanks 
and northern coasts may not have changed very much. Pollen evidence from peat sections 
near Mount Trikora (Hope et al. 1993), Tari (Haberle 1998) and Lake Sentani (Hope & 
Tulip 1994) provide records back 50,000 years or more. These suggest that closed tropical 
and montane forests have continuously occupied many areas from before the likely arrival 
times for people. The wet conditions that supported the rainforests seem to have been 
maintained all along, indicating that the warm tropical waters north of New Guinea named 
the Western Pacific Warm Pool have persisted through the late Pleistocene (Thunnell et al. 
1994). However it is likely that rainshadow effects north of the main range were 
strengthened. The Popondetta, Markham, upper Ramu, Sepik and Sentani areas may have 
been drier than present, dominated by Nauclea woodlands and possibly experiencing 
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natural fires. Eucalyptus savannah, like that around Port Moresby today, was probably 
more extensive all along the southern coast. 

Faunal change 

New Guinea has a curious fauna which included several large mammal species at the 
time that people first arrived (Flannery et al. 2002). The island lacks some families of 
marsupials found in Australia but has a rich rodent fauna. Mammalian predators are almost 
lacking, their niche being filled by pythons and large birds of prey. Several cave and 
swamp sites are known (Flannery 1995; Menzies & Ballard 1994) from the central 
highlands of the island which contain bones of extinct taxa, principally species of large 
kangaroos (Protemnodon spp.) and diprotodontids (for example Hulitherium, Zygomaturus 
and Maokopia). These are poorly dated but occur around 35,000 years or older, suggesting 
that they may have been contemporary with humans. For example a calf-sized 
diprotodontid, Maokopia ronaldii has been recovered from Kwiyawagi in central Irian 
Jaya where it seems to have been adapted to extensive subalpine grasslands. It lived until 
perhaps 30,000 years ago, but no association of its remains with human artefacts has been 
found. However fire is apparent from around 33,000 years ago in the Baliem Valley, the 
same catchment as the fossils (Hope 1998). The subalpine fauna seems to have 
disappeared well before the climate warmed after 14,000 years BP at which time forest 
limits rose and the mountain grasslands diminished. Hence some other cause (which may 
include human hunting or disturbance) must be involved.  

A more direct case for human interaction is known from Nombe Cave in the Simbu of 
Papua New Guinea (Flannery et al. 1983). Here extinct fauna occurs in the horizons just 
preceding human artefacts. The altitude of Nombe makes it likely that it was forested, 
hence hunting may have been a more gradual process than in open country. Humans have 
also been responsible for introducing biota to islands in the Pleistocene and subsequently. 
An example is the Northern Common Cuscus (Phalanger orientalis) which arrived in New 
Ireland about 20,000 years ago (Heinsohn 2001).  

Fire  

Human hearths up to 30,000 years old are known from the Baliem, the Wahgi peatlands 
and Kosipe Mission (Hope 1998). Some sedimentary sequences, for example peat beds at 
Tari and Lake Hordorli in the Cyclops Mountains, record no fires at all over tens of 
millennia in the Pleistocene. In such places the appearance of charcoal is probably an 
indicator of human activity (Haberle et al. 2001). The pollen record from the Tari Basin is 
the only record that shows a continuous sequence from before 28,000 BP through to the 
present (Haberle 1998). The study shows that, prior to 21,000 BP, forests dominated by 
Nothofagus, Castanopsis, and Myrtaceae covered the basin floor. Just before the onset of 
the last glacial maximum at around 21,000 BP we find the first evidence for burning that 
created a mosaic of grassland and forest. Although there is no direct archaeological 
evidence for humans in the basin at this time, the rapid increase in burning and opening up 
of the vegetation is unprecedented in earlier glacial records from the basin and is therefore 
considered to be a consequence of the arrival of humans in the region. This is at least 
10,000 years later than the charcoal records from the Baliem and Kosipe and 
archaeological sites at Chuave. It may represent a later occupation of the wetter sites.  
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Kosipe is a large swamp 100 km north of Port Moresby which provides a record of 
more than 40,000 years from 2,000 m altitude. Although subalpine plants were more 
common during the glacial times the area was always forested. Records of human 
occupation are preserved in the cool climate organic soils of the slope above the swamp, 
from ca 28,000 years BP (White et al. 1970). Fire is evident from about 30,000 BP in the 
swamp sediments while hearths have been identified in the slope mantle. It seems likely 
that people occupied or visited this high altitude site to collect the large heads of Pandanus 
nuts. They left behind massive stone blades, possibly adzes. The usage to which these were 
put is still not known.  
 
The manipulation of plants and landscapes leading to agriculture  
Period II 20,000–5000 years ago  
 

Evidence for the extension of human landscapes is apparent on sensitive ecological 
boundaries such as the savannah-rainforest in the lowlands and the alpine treeline during 
the period of climate transition about 12–10,000 years ago. In these locations the 
encroachment on areas by forest has been resisted by fire and perhaps active clearance. 
The highlands have always supported forest and here the timing of clearance is quite 
variable, although the large basins so far looked at seem to have substantial clearances by 
7000 years ago (Hope & Golson 1995). Similarly the long history of occupation along 
trade routes far from modern settlements demonstrates that the linkages have an extensive 
past. The highlanders are separated today by wet lower montane forests from the coastal 
resources. Although this ecological zone has not been well investigated, available data 
suggest that clearance is relatively recent (Gorecki & Gillieson 1989). It may be that this 
zone has contributed to the isolation of the highland peoples, despite the obvious passage 
of people and trade goods through it.  

The highland valleys 

In the montane zone there are relatively few pollen records that are continuous through 
this time period (Figure 2). Reasons for this may be the cooler and possibly drier climate 
that prevailed during the late glacial transition which altered conditions for deposition and 
preservation of organic material in sedimentary basins. Alternatively, increased burning 
and manipulation of forested environments by people may have caused erosion or deflation 
of sediments resulting in breaks in sedimentary records. However, it remains true that the 
separation of human activity from climate change as driving forces behind the sediment 
records we study is problematic in the absence of independent archaeological or 
palaeoclimatological data. This problem is exacerbated in the last glacial period when 
human activity in the landscape may have been strongly influenced by climate change 
rather than outpacing or overriding the climate signal (Haberle & Chepstow-Lusty 2000).  

During the last glacial maximum at around 18,000 BP the highland valleys between 
1500 and 1700 m asl were subject to a much cooler climate, perhaps as much as 7°C cooler 
than present mean annual temperatures, and frequent frosts and droughts (Haberle 1998). 
At Haeapugua in the Tari Basin (1630 m asl), where Nothofagus forests and open 
grasslands formed a mosaic vegetation pattern, the appearance of cold-adapted herbs such 
as Astelia (only found above 2700 m asl today) reflect the influence of cold mean annual 
temperatures on the basin floor. At Kuk Swamp in the Wahgi Valley (1580 m asl; Powell 
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1982, 1984) and at Telefomin (1500 m asl; Gillieson & Hope 1989) forest cover dominated 
the valley floors with some minor fire disturbance being recorded.  

 

 
 

Figure 2: Charcoal histories through time from selected sites in New Guinea 
(Figure from Haberle et al. 2001) 

 

As global temperatures warmed and glaciers retreated, the late glacial transition in the 
highlands was achieved in a two-phase warming sequence with an initial period of climatic 
instability between 14,500 and 12,000 BP, followed by a more persistent warming between 
12,000 and 8500 BP. At high altitude this led to an elevation in forest growth limits and a 
replacement of treeferns and grasslands with a closed upper montane forest (Hope 1989). 
In the highland valleys the combination of increasing mean annual temperatures, high 
atmospheric CO2, and strengthening monsoon influence (Haberle et al. 2001) would be 
expected to result in expansion of forests into grassland habitat. This process is retarded in 
the Haeapugua and Kuk Swamp (reported in Powell 1984 and Denham et al. 2004) sites 
where burning is persistent and frequent from around 21,000 to 8500 BP, resulting in the 
maintenance of grasslands at a time when forests are expanding in other areas. In response 
to increasing temperatures a shift in composition of existing forests occurs from a 
Nothofagus dominated community to a more mixed Nothofagus forest incorporating forest 
taxa from lower altitudes such as Castanopsis/Lithocarpus and Myrtaceae. Climate 
stability during this time may have been disrupted by a strengthening and possibly unstable 
monsoon system coupled with enhanced El Niño-related climate variability, resulting in an 
increased incidence of frost and drought (Haberle et al. 2001). This may have increased the 
probability of fire in the highlands, however, the increase in archaeological evidence for 
human occupation sites during this period points to an alternative interpretation. This is 
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one of in situ development of food-plant promotion and management in the highlands 
under a cold, highly variable environment subject to severe drought stress particularly 
during the late glacial transition period (14,500–8500 BP, Haberle 1998).  

Despite the high fire activity at the end of the last glacial period the driving force 
behind forest expansion into grassland overrides the persistence of fire activity such that, 
in all sites that cover the early Holocene, we find swamp forest dominated by Syzygium, 
Pandanus and some gymnosperm taxa developed around wetlands in the valley floors. The 
relatively high biodiversity and resource value associated with swamp forests, including 
the high density of utilisable Pandanus species (P. antaresensis, P. brosimos/julianettii 
complex; Haberle 1995) may have led to these environments being a focus of human 
activity throughout the Holocene.  

The appearance and spread of ‘agriculture’ in the highland valleys is covered elsewhere 
in this volume. However the earliest indications of ditching within a mosaic of forest and 
grassland around 9000 BP (Denham et al. 2003; Haberle 2003), accord remarkably well 
with the transition to ‘modern’ Holocene climates, points to the possibility that expansion 
of clearing and plant manipulation was partly environmentally controlled. By 7–6000 years 
ago the lower parts of the major highland valleys were cleared and would have looked 
similar to their appearance in 1933 (minus sweet potato cultivation). It is possible that the 
early Holocene was a time of more reliable climates, the El Niño-related drought and frost 
being much rarer (Grove & Chappell 2000). This would have rewarded experimental taro 
and banana planting and water manipulation (Denham et al. 2003, Denham et al. 2004). 

Above and below the intermontane 

In the areas around the great highland valleys the records are very varied. Subalpine 
areas near Mount Albert Edward, and north of Mount Trikora record fire almost as soon as 
the ice retreats, and pollen diagrams show continuing disturbance to the present day. At 
Mount Jaya firing starts about 11,000 years ago and the Mapala rockshelter records 
hunting from 5500 years ago that resulted in the extinction of a small wallaby (Thylogale 
christensenii). Hope et al. (1993) speculate that pressure of hunting allowed the copper 
ringtail possum (Pseudocheirops cupreus) to expand into the subalpine niche. This hunting 
post-dates the development of large human populations at lower altitudes. Other 
mountains, such as Mount Wilhelm, experience clearance only within the last millennium, 
apparently associated with rising limits to agriculture (Corlett 1984). 

Isolated valleys and lower montane sites generally are cleared in the middle or late 
Holocene. For example Sirunki, on the Wabag divide at 2500 m altitude is cleared about 
4500 BP (Walker & Flenley 1979). Telefomin on the other hand has at least three 
clearance events, reverting to dense forest between each one (Gillieson & Hope 1989). The 
Jimi Valley, at around 800 m, was cleared about 3000 years ago but clearance in isolated 
valleys near it is less than 300 years old (Gillieson et al. 1989).  

The lowlands 

Considering the long period of occupation of the coast and lowlands (O’Connor & 
Chappell 2004), it is curious that the disturbance history resembles that of the highlands. 
Expansion of grasslands occurs in the Lake Sentani region at 11,200 BP (Hope 1996) and 
it is likely that this also applies to the seasonal woodlands of the Markham Valley as Lake 
Wanum records burning from the base of a core dated to ca 9000 BP (Garrett-Jones 1979). 
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There are no data on the history of the southern eucalypt savannah woodlands which 
remain cryptic, since occupation there is only known from the mid-Holocene. Early 
occupation and the transfer of fauna to the islands of New Britain and New Ireland and the 
Admiralties by 30–20,000 years ago (O’Connor & Chappell 2004) is not mirrored by 
evidence of substantial environmental change. Local clearance (in a parallel to Kosipe) has 
been found at 24,000 BP at Yombon, in inland New Britain (Pavlides & Gosden 1994).  

The difference between the southern and northern coasts of New Guinea is that the 
former has an extensive shelf while the latter is steep. Thus sea level change saw much 
more dramatic changes to the southern coast (Chappell this volume). An exception to this 
is the large river systems of the Ramu and Sepik (and to a lesser extent the Mamberamo) 
which had cut down more than 100 m below their present mouths during the time of lower 
sea levels. Widespread mangrove remains and shell tools, hundreds of kilometres up river 
(Swadling & Hope 1992), indicate that a large estuary existed for a few thousand years 
before it silted up to the present backswamp complex. Although valleys were not incised, 
similar change has occurred along the south coast as the shores established about 6000 
years ago. Rapid siltation and coastal progradation has been demonstrated along the 
southern coast of Papua (Ellison 2005).  
  
The arrival and effects of Austronesian-speaking agriculturalists  
Period III ca 4000–Present  
 

The Austronesian arrival around 4000 years ago shows very little correlation with 
environmental change. Some indications (but almost no local evidence) are that the minor 
climatic fluctuations known as the little ice ages probably commenced after 3500 BP with 
small variations in ice extent on the highest mountains. These alternations of slight cooling 
and warming probably did not change the forest at lower altitudes. However the frequency 
and severity of El Niño events may have increased, ushering in the drought and frost 
events that have an effect on cropping and societies at all altitudes (Brookfield 1989; 
Brookfield & Allen 1989). These droughts may also have allowed fire to extend grasslands 
into humid forests. Grasslands of Imperata cylindrica (kunai) occur in many areas on poor 
soils such as the iron- and magnesium-rich ultramafics of Sentani, Telefomin and 
Popondetta. These clearings are probably of considerable antiquity as regeneration may 
take thousands of years. In New Ireland and the Jimi Valley, forest clearance within the 
last 3000 years leads to a short-term phase of gardens for perhaps a few centuries. The 
sites are abandoned and the mineral soil buried by the buildup of peat swamp due to 
increased runoff from open vegetation into the valley bottoms (for example Gorecki & 
Gillieson 1989).  

The adjustments of the coast to the establishment of high sea level at 6000 BP continues 
throughout the late Holocene. For example, beach ridges in New Ireland contain sequences 
of pottery that are stranded up to 800 m inland by coastal progradation (White et al. 1991). 
At this time villages probably moved frequently. This earlier dynamic coastline of beach 
building was replaced by a static lagoonal strand as the growth of coral reefs caught up 
with the sea level rise and blocked wave action. The modern reef flat is largely dead as it 
has reached mean sea level, and its growth is concentrated on the seaward edge. This 
process has been widespread except where abundant river sediment or sand movement has 
hindered coral growth. Thus for many coastal villages the marine resources available have 
changed radically in the last 5000 years, with open coasts being replaced by active reefs 
and finally lower reef productivity. 
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The pollen of Casuarina becomes much more common across the highlands after ca 
1800 years ago suggesting that this was a time of widespread silvicultural planting. This 
rapid spread supports an hypothesis that there was effective diffusion of ideas despite 
linguistic and social barriers. Similarly the spread of crop plants such as sweet potato also 
seems to have been almost universal in the highlands resulting in the new clearance of 
slopes and higher altitudes that becomes apparent in the last few centuries, and in the 
abandonment of some swampland field systems. 

Discussion  

This thumbnail sketch of 50,000 years of history conceals the major feature of New 
Guinea that operates through time as well as across the island—its habitat diversity and 
unusual position as one of the world’s wettest regions. The topographic range and position 
next to the Western Pacific Warm Pool has preserved this diversity through the climatic 
fluctuations of the late Pleistocene, but boundaries have shifted dramatically and few 
places have been unaffected. The general picture of change can not yet be predicted at the 
local level and this has hindered the reconstruction of human environments. We can be 
quite sure that the modern barrier that separates the highlands from the coast—the everwet 
lower mountain forest zone—has remained intact throughout the period of human 
occupancy. Yet this is principally a barrier to agriculture and might have had some 
attractions for hunting and foraging, although humans do not thrive there today due to 
malaria, skin diseases and other problems (Riley 1983). At higher altitudes the highland 
valleys also supported dense wet forests with few resources during glacial times yet some 
settlement did take place. 

New Guinea possibly had its ‘big game hunters’ in the Pleistocene, but the evidence is 
so diffuse that we can only note another unexplained extinction event and wonder if there 
might be anything in the origin myths of strange animals and birds. However the loss of 
species of rodents in the islands (Spriggs 1997) around 30,000 years ago is clearly 
coincident with human settlement. Flannery (1992) has suggested that a second phase of 
effective hunting of arboreal mammals could only start when the dog arrived about 3500 
years ago. With the establishment of large areas of secondary vegetation a reduction in the 
significance of hunting has continued to the present day.  In the upper Chimbu Valley in 
Simbu the animal called Inkomugl in the vernacular was widely remembered in 1970, even 
though no-one had ever seen one (Sterly 1997). This was the monotreme Zaglossus 
bruijnii, now probably wiped out near large population centres but preserved in stories.  

The diversity of culture and language must reflect the need for local adaptation to 
specific environments that change over distances of a few kilometres. Yet on a long time 
scale of many centuries similar patterns of settlement and technology appear at the same 
time across the island. Diffusion of cultivars, land management practices and other 
techniques such as pottery or silviculture was probably relatively rapid despite the 
isolation of groups. The most rapid time of climate change and coastal stress, from ca 15–
8000 years ago, rewarded adaptive cultures. The burning of some of the high altitude 
grasslands by 13,000 BP, 4000 years before the substantial clearance in the montane 
basins, suggests that trading links were in place across the mountains before the 
agricultural populations had increased. Similarly the scattered evidence for clearance and 
burning by 30,000 BP suggests that some ecological manipulation and selection was 
already taking place. Hence the emergence of an agricultural landscape in the highlands of 
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New Guinea can be seen as a result of gradual indigenous development punctuated by 
external influences such as introduced domestic plants and climate change and variability. 
Any ‘foreign’ influences would be small and possibly isolated to single locations in the 
cordillera. Our records come from swamps and these may have been the birthplace of an 
agriculture that depended on aroids and banana. 

There is much we still do not know about the environmental history of the island. One 
example is that we are unsure of the causes of a ‘gap’ in sedimentation that occurs in many 
sites. At Kuk no sediments are known from the period 16–9000 BP, and the peatland is not 
present until 5500 years ago, by which time the catchment is virtually as deforested as the 
present day. From the handful of sites that cover this gap, such as Hordorli or Tari, there 
are few clues. Perhaps a phase of dry weather and widespread fires occurred and catchment 
clearance may be implicated. This lack of detail is frustrating because of our inability to 
relate the modern diversity to its past history. This will remain a major aim as the 
framework of sites and records is strengthened. 
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19 Foraging, ethnographic analogy, 
and Papuan pasts: contemporary 
models for the Sepik–Ramu past 

  

 PAUL ROSCOE 

Introduction 

It is a common preconception that ‘the subsistence base for all New Guinea societies is 
root crop horticulture. There are no societies in New Guinea which only hunt, forage, and 
collect; every society is dependent to some extent on horticulture’ (Rosman & Rubel 
1989:27; see also Sillitoe 2002:62). In fact, a close review of the Melanesian literature 
turns up numerous ethnographic references to the presence of ‘hunters and gatherers’ and 
reveals that perhaps ten or more contact-era groups subsisted almost entirely on wild 
resources (defined as resources that living members have not themselves intentionally bred 
or planted). Another 20 or so procured at least 90% of their calories from the wild, and a 
further 20 probably obtained 75 to 89% of their calories from foraging (Map 1). Were the 
ethnography of contact-era New Guinea better known, it is possible that as many as 100 
groups would be found to have depended for at least 75% or more of their calories on wild 
resources (Roscoe 2002). 

It is a challenge to explain why such a large number of contemporary foraging groups 
have been so overlooked, but much can be laid at the door of anthropology’s historical 
development and the path of Melanesian studies. Following World War II, New Guinea 
quickly became stereotyped in anthropology by its Highlands societies, all of them heavily 
agricultural, rather than for its lowland areas where these foraging groups are all found. 
Linguistic barriers also played a part: hunter-gatherer scholarship is largely an endeavour 
of the English-speaking world, but ethnographic reports and studies of New Guinea’s 
foragers have as often been published in Dutch or German—or, more commonly yet, have 
remained unpublished.  
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The fact that New Guinea’s foragers all depend for their carbohydrate staple on the 
starch of the sago palm also seems to have played a role in excluding them from hunter-
gatherer research. To begin with, there is a conception that none of the sago exploited in 
New Guinea is actually wild but instead is planted, if not by contemporary populations 
then by immigrant forebears who brought the palm from Southeast Asia. Schlesier 
(1961:228–229) undermined this position a long time ago, pointing out that patterns of 
sago exploitation in New Guinea indicate that people exploit wild stands where they are 
abundant and resort to planting the palm where they are not. Thus, in the foothills of the 
Sepik’s northern mountains, sago forms the dietary staple but because wild sago prospers 
poorly in hilly terrain their palms are largely if not exclusively planted (for example Huber 
1974:72; Philsooph 1980:66). Conversely, Townsend’s Sanio informants ‘insisted that they 
were aware that sago could be planted but nobody ever had any reason to do so. The sago 
that they were using had been there since time immemorial. They were not aware who, if 
anyone, planted it’ (Townsend 2003:6). The Kawenak Asmat, too, ‘do not plant sago 
palms in the forest’ (Eyde 1967:29). Sago palms were planted around the perimeter of the 
villages, but largely for shade: their contribution to the diet can be judged from the fact that 
not a single planted palm was processed during Eyde’s 18 months in Aman-Namkaj (Eyde 
1967:29, 65–66). Nor, it now appears, is the contemporary palm descended from suckers 
or seeds originally planted by ancestral immigrants to New Guinea (cf. Yen 1995:836). 
Rather, there is a growing consensus that New Guinea was the centre of diversity for the 
world’s Metroxylon sagu (Flach 1997:21; Kjær et al. 2003), in which case the palm already 
would have been growing wild in New Guinea when humans first crossed the Sunda Gap. 

Sillitoe (2002:62–63, 69) has recently voiced a weaker form of the objection to 
considering sago as a wild resource. In New Guinea, he suggests, sago is not a wild 
resource but ‘a semi-cultivated one managed and manipulated by human beings since 
antiquity’ (Sillitoe (2002:69). Certainly, sago stands are commonly managed to improve 
growth and starch yields, even among groups that do little if any sago planting. To assert 
that sago is therefore ‘semi-cultivated’, however, is problematic for two reasons. First, it 
overlooks wide variations in the intensity of sago-management techniques pursued by New 
Guinea lowlanders. Among the Kairi, sago is nurtured by conscientious clearing of 
regrowth and by canopy clearance (for example Rhoads 1980:25–27), a management 
regime that would be difficult to characterise as gathering of wild resources even if the 
Kairi did not plant their palms, as in fact they do. Although the Sanio plant hardly any 
sago, they nonetheless clear and prune the stands at the base of their hamlet hills to 
improve starch yields, a practice that leads Townsend to describe these palms as ‘semi-
domesticates’ (Townsend 2003:9–10). At the other end of the scale, though, are the 
Kawenak Asmat who, at contact, practised a management so desultory that it would be 
tendentious in the extreme to attach definitional significance to it: the ‘closest approach to 
cultivation’ in the sago forest was ‘the clearing of the surrounding undergrowth from 
around a particularly fine tree’ (Eyde 1967:29). To the southeast, ‘the Jaqaj did not spend 
any time on the upkeep of their sago property. At most they cut away the underbrush 
which hindered the growth of the sago trees’ (Boelaars 1981:53).  

To maintain on the basis of such slender labour inputs that sago-gatherers should not be 
considered hunter-gatherers is difficult to defend, and it runs afoul of a second obstacle. On 
this criterion, many of the cases in the classic ethnographic file of hunter-gatherers would 
also have to be rejected as hunter-gatherers. For example, many Australian Aborigine 
groups such as the Mardu deliberately burned the landscape as a strategy to increase game 
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yields—the so-called practice of ‘firestick farming’ (Douglas Bird 2002 pers. comm.; 
Jones 1969). If even minimal management and manipulation of the environment is to be 
considered incompatible with a hunter-gatherer lifestyle, then these Aboriginal groups 
were not hunter-gatherers. The point is not to deny that New Guinea foragers have had an 
impact on their environment or that they manipulate it in some minimal degree. The very 
act of felling a palm for starch, thatch, grubs, or their edible hearts unavoidably thins a 
wild stand, thereby increasing starch yields. Moreover, ‘even the Saniyo plant a cutting of 
sago once in a great while to start a particular cultivar in a new location’ (Townsend 
1990:746). The point is that such efforts are neither qualitatively nor quantitatively 
different from activities practised by many other, contemporary groups who have been 
readily accepted as exemplars of the hunter-gatherer mode of subsistence.  

A more objective and productive position, I suggest, is to accept these New Guinea 
groups as sorely needed additions to our knowledge of the foraging spectrum of the 
contemporary world and as significant ethnographic resources for understanding what may 
have happened in the human past generally and Papuan pasts in particular. In this paper, 
therefore, I briefly review the contours of New Guinea’s hunting and gathering populations 
before moving to consider what they might tell us about these pasts. My main focus will be 
the Sepik Basin of Papua New Guinea, a region well known ethnographically but poorly 
understood archaeologically (Allen this volume; Swadling & Hide this volume). 
Notwithstanding the Sepik’s remarkable ethnolinguistic heterogeneity—the highest in the 
world, according to Laycock (1973)—very little archaeological work has been conducted 
here, especially in comparison to Island Melanesia and the Highlands. What we do know, 
however, is provocative. Six thousand years ago much of the Basin was a vast saltwater 
embayment that, over the next 5000 years, gradually infilled to create the contemporary 
coastline. This dramatic environmental change appears to have precipitated significant 
human migrations within the Basin (Roscoe 1989, 1994) and possibly also out into the 
wider Pacific. The retreating coastline left in its wake a large proportion of New Guinea’s 
contemporary hunting and gathering groups (Map 1), and along with foraging groups from 
other areas of the island, they constitute useful analogies for visualising the ethnographic 
situations that may have prevailed in the Basin both before and during the retreat of the 
inland sea. Indeed, as I shall try to show, these modern analogies suggest an unusually 
dynamic picture of adaptational and sociocultural change as the retreating embayment 
continually redrew local constellations of salt- and freshwater environments and resources.  

The hunter-gatherer mode of subsistence in lowland New Guinea 

New Guinea’s hunting and gathering groups all depended for their main carbohydrate 
source on the starch of the wild sago palm (Metroxylon sp.). From the earliest days of 
western exploration of the Pacific, observers have been impressed by the productivity of 
sago (Tan 1980). It is dependable, almost always available, a veritable carbohydrate larder, 
and easy to process. Estimating its precise yields, however, is a difficult business. With 
respect to areal productivity, wild stands vary greatly in trunk density and, depending on 
species and growing conditions, palms can differ markedly in the time they take to reach 
maturity and the quantity of starch they yield. To complicate matters further, these 
variables are rarely known with any accuracy. Nonetheless, a number of studies indicate 
that sago’s energy production compares favourably to high-productivity food crops. Rough 
estimates of the annual productivity of wild stands in the Sepik and Vogelkopf regions of 
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New Guinea vary from 264 million through 1150–1730 million to 464–2820 million 
Kcals/sq.km.1 This compares to estimates of 949 million Kcals/sq.km. for banana, 1132 
million for yam, 1278 million for cassava, 1570 million for taro, and 2482 for sweet potato 
(calculated from Flach 1980:113). 

What makes sago an especially attractive resource to New Guinea’s foraging 
communities, however, is that, in contrast to food crops, sago requires comparatively little 
effort to produce, and it is a highly reliable staple. As with sago’s areal productivity, it is 
difficult to be precise about the labour involved in production. Study protocols and 
measurement inaccuracies can produce large variations in results. Nor do researchers 
always make clear whether the palms under study were wild or cultivated, a factor that can 
make a significant difference to starch content and hence processing time (Flach 1977:174, 
Table 5; Shimoda & Power 1986:95). If we assume a moderately active, average adult 
forager’s daily caloric needs in New Guinea to be between 2000 and 2500 Kcals, however, 
the balance of the evidence suggests that half an hour’s work in the sago groves is usually 
adequate to furnish an entire day’s energy requirements—and only 20 to 25 minutes is 
needed to procure the actual daily energy intake.2 In terms of energy efficiency, these 
figures compare very favourably to crop production. Townsend (1969:44) calculated that 
the Sanio-Hiowe took in 37.1 Kcals of energy for every calorie they expended in working 
wild sago—a ratio two to four times that reported for swidden cultivation in New Guinea, 
Borneo, Gambia, and Mexico (Rappaport 1968:32, 262). Ulijaszek and Poraituk 
(1993:276) measured a somewhat lower return on Baroi sago work—23.3 Kcals for every 
Kcal expended—but this was still somewhat more productive than Maring tuber 
production and twice as productive as Mianmin taro cultivation (Morren 1977; Rappaport 
1968:52; see also Ruddle et al. 1978:64–65). 

Even among people who have been dubbed members of the ‘original affluent society’, 
in sum, wild sago leaves New Guinea foragers very well off so far as energy demands are 
concerned. It is more attractive yet because it is vulnerable to few pests and diseases and is 
virtually immune to seasonal and annual fluctuations. There are no records of diseases in 
the sago palm. Although wild pigs have been known to uproot newly planted suckers, they 
appear to do little if any damage to wild sago, partly because of the sharp spines that can 
extend up to 16 cm from the most common varieties of wild sago. Rats and other vermin 
also appear to do little damage. (Hispid beetles, termites, and the red-striped palm weevil 
are known to attack the sago palm in other parts of the world, but their prevalence in New 
Guinea is unknown.) (Flach 1980:121; 1997:35, 54–55; Ohtsuka 1977:101; Tan 1980:15–
16). Water shortage can be detrimental to palm growth, but the areas in which sago grows 
naturally in New Guinea are so prone to flooding and have such a heavy rainfall that only 
the severest droughts affect production. The starch content of the palm then may suffer, but 

  
1  Barrau (1958:39); Cavanaugh (1955, cited in Holmes & Newcombe 1980:168); Edwards (1961:15, cited 

in Ruddle et al. 1978:61); Flach (1980:120); Townsend (1969:76); Toyo Menka (1972, cited in Holmes & 
Newcombe 1980:168); Zwollo (1950, cited in Barrau 1959:156). 

  At least some, if not all, of these figures appear to refer not to sago forest per se but only to productive 
sago swamp. The difference between sago forest and productive swamp can be marked. For instance, 
Townsend (1969:78) noted that 69% of the area exploited from the Sanio-Hiyowe hamlet of Yareno is 
swamp forest, but it contains a sago variety seldom exploited for starch; only 6 per cent of the area 
exploited is ‘productive’ sago swamp. 

2  Lea (1964:121–122); Ohtsuka (1990:58); Schindlbeck (1980:89); Townsend (1969:37–44); Ulijaszek and 
Poraituk (1993:276); van Arsdale (1978:457). 
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the greater difficulty is that the water needed to process it may dry up (Schindlbeck 
1980:82). 

Notwithstanding its subsistence advantages, however, sago is a poor source of fat and 
protein (Ruddle et al. 1978:57, 61–67). Typically, therefore, New Guinea’s hunting and 
gathering groups supplemented sago with varying combinations of aquatic and terrestrial 
game, with the contribution of aquatic resources having major implications for their 
society and culture. A number of groups either secured very limited amounts of meat of 
any form or obtained it primarily from terrestrial and arboreal rather than aquatic game. 
Few if any of these groups, which henceforth I shall refer to as terrestrially adapted, 
procured significant portions of their diet through trade. The remaining groups, which I 
shall refer to as aquatically adapted, procured substantial amounts of meat protein from 
aquatic rather than terrestrial or arboreal game resources, either directly—through their 
own efforts—or indirectly through trade. Of those that depended significantly on trade, 
some exported fish in return for the sago in their diet; others exported sago in return for 
substantial amounts of fish. 

Subsistence, demography, settlement, and culture 

Dependence on terrestrial as opposed to aquatic resources correlated strongly with 
differences in population density, settlement pattern, and cultural complexity. It is hardly 
surprising perhaps that the proportion of aquatic resources in the diet correlates with 
population density and settlement patterns. Table 1 displays my best estimates of contact-
era population sizes, areas, and densities by whether the group was terrestrially or 
aquatically adapted. (For difficulties in, and methods of, deriving these data, see Appendix 
A.) Terrestrially adapted groups had contact-era densities that averaged 0.9/sq.km. (s.d. 
0.7), significantly less than the 3.8/sq.km. (s.d. 2.1) of aquatically adapted groups 
(p<0.001). 

Table 1: Contact-era territories, populations, and densities 
 

 
GROUP 

 
Adaptation 

Earliest 
Reliable 

Census (Date) 

Estimated 
Contact-era 
Population 

Contact-era 
Territory 
(sq. km.) 

Density  
(persons/ 
sq. km.) 

Bahinemo Terrestrial 309 (1967) 350 1,681 0.2
Bugumute Terrestrial?        29 (1961) c.30 100 c.0.3
Bitara Terrestrial 208 (1963) 250 790 0.3
Mander Terrestrial 81 (1958) 90 327 0.3
Sumariup Terrestrial 84 (1961) 100 250 0.4
Watakatauwi Terrestrial      148 (1957) 150 337 0.4
Bonerif Terrestrial 30 (1954) 45 114 0.4
Kwerba Terrestrial 88 (1955) 110 219 0.5
Berik Terrestrial 385 (1938) 470 830 0.6
Iau Terrestrial n.a. c.400 483 c.0.8
Mari Terrestrial?      133 (1952) 140 137 1.0
Kirikiri Terrestrial 295 (2000) 300 272 1.1
Karawari Aquatic 859 (1950) 900 779 1.2
Sanio-Hiowe Terrestrial 234 (1967) 250 160 1.6

Table 1 continues over page 
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Table 1 continued 
 

 
GROUP 
 

 
Adaptation 

Earliest 
Reliable 

Census (Date) 

Estimated 
Contact-era 
Population 

Contact-era 
Territory 
(sq. km.) 

Density 
(persons/ 
sq. km.) 

Alamblak Terrestrial 929 (1957) 965 597 1.6
Yimas Aquatic 137 (1948) 150 78 1.9
Arafundi, Lower Terrestrial 454 (1959) 470 240 2.0
Kaningara Aquatic      256 (1948) 300 131 2.3
Kapriman Aquatic 1,081 (1954) 1,120 486 2.3
Sauwi Terrestrial c.2,512 (1960) 2,500 1,041 2.4
Mongol Aquatic 291 (1930) 300 104 2.9
Asmat, Kawenak Aquatic 13,404 (1960) 13,000 4,305 3.0
Murik Aquatic (export) 882 (1930) 928 264 3.5
Chambri Aquatic (export) 627 (1952) 650 176 3.7
Jaqai Aquatic 4,287 (1956) 4,500 1,141 3.9
Kambot Aquatic 3,740 (1930) 4175 913 4.6
Langam Aquatic 172 (1950) 200 39 5.1
Kwoma, Hill Aquatic (import) 990 (1949) 1,100 176 6.3
Gaikorobi Aquatic (import) 620 (1948) 650 71 9.2

 
Notes: Berik includes the Beeuw (Beo), Daranto, Bora-Bora, and Waf ‘tribes’. No figures were 
located for the Guammer ‘tribe’: it was probably censused as part of the neighbouring Daranto 
‘tribe’, which it was associated with in 1958, and this has been presumed in computing the density 
figure (Oosterwal 1961:23). Jaqai only includes Dagimon Emeté, Enem, Jatan-Davora, Képi, 
Kogo, Kandajmu, Katan, Mandaw, Mojn, Rajöm, Rep, and Toba. Murik does not include Kaup. 
Kwerba includes only the Ségar ‘tribe’ (Ségar-Tor and Ségar-Mebo groups). 
 
Sources: Territories. General – AMS 1967; PNGTS 1974–85; TDSN 1956; Amboin, Ambunti, 
Angoram, and Karawari Patrol Office Maps, National Archives, Port Moresby. Other sources: 
Alamblak – WHO 1975, Doc.2: Maps 2, 4; Haberland and Seyfarth 1974:4, 6; Arafundi, Lower – 
Roscoe and Telban n.d.; Asmat, Kawenak – Eyde 1967:Map 2; van Amelsvoort 1964: Map; 
Bahinemo – Bakker 1994; Chatterton and Waliawi 1995:21; Bitara – Chatterton and Waliawi 
1995:21; Bugumute – ANG 6–56/57:5; Gaikorobi – Schindlbeck 1980:52; Iau – Bateman 
1982:37; Jaqai – Boelaars 1981:Map 1; Kapriman – Kumugai  1998; WHO 1975, Doc.2: Map 8; 
1975, Doc.5:4, 6; Kirikiri – Silzer and Clouse 1991: Map V; Kim 1997:200; Sanio-Hiowe – 
Townsend 1969:71; 2002:pers.comm.; Sauwi – Richardson 1974:13; Sumariup – Haberland and 
Seyfarth 1974:16; WHO 1975, Doc.5:1, 2; Tor groups (Berik, Bonerif, Kwerba, Mander) – 
Oosterwal 1961:App.7; Watakatauwi – Yamada 1997:21; Yimas – Foley 1999 pers. comm. 
 
Sources: Populations. General – Amboin, Ambunti, Angoram, Karawari, Marienberg census 
registers, National Archives, Port Moresby; Netherlands New Guinea administrative reports, Sarmi 
Division, Algemeen Rijksarchief, The Hague. Other sources: Asmat, Kawenak – Eyde 1967:154; 
Van Amelsvoort 1964:192–193; Bahinemo – Dye et al. 1968:148; Iau – Bateman 1982:37, 72; 
Miehle 1985:82; Jaqai – Boelaars 1981:2, 274–275; Kirikiri – Clouse 2002:168; Lower Arafundi 
– Roscoe and Telban 2004:103; Sanio-Hiowe – Townsend 1969:72; 2002:p.c.; Sauwi – Voorhoeve 
1971:88, fn.3; Yost 1988:60; Tor groups (Berik, Bonerif, Kwerba, Mander) – Oosterwal 
1961:37. 
 

As Table 2 reveals, contact-era settlement sizes and mobility patterns also correlated 
strongly with the type of meat-protein secured. (See Appendix A for details of how these 
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data were derived.) Terrestrially adapted groups primarily adopted a ‘pulsating’ settlement 
pattern, a kind of hybrid of residential and logistical mobility. The members of a 
community—numbering anywhere between 40 and 160 people—spent most of the year 
living in small, dispersed bush camps of perhaps 10–20 people, from which they hunted, 
gathered, and processed sago. But they also maintained dwelling space in a central 
settlement, oftentimes a fortified tree-house or a handful of houses located on a hill or 
bluff, in which they occasionally congregated for ceremonial, ritual and probably also, 
during times of heightened hostility, defensive purposes. A patrol officer’s ‘first-contact’ 
description of the Bahinemo community of Gahom is typical: 

The main G’hom [sic] village site … is recognised by the group as a central 
headquarters, and most members can be summoned here over the period of a day or 
two. This either being done by messenger, or by beating messages out on garamut 
drums … Such occasions would not be frequent and would be called mainly for 
ceremonial occasions such as initiation ceremonies, to mourn the death of a tribal 
member, and to arrange hunting or bartering expeditions; or perhaps to call a council-
of-war for either aggressive or defensive purposes … 
There were six buildings in the village. Three of these were ‘Tamberan’ or ‘Men’s 
Houses’, one which could be described as a ‘long house’ in which single men sleep, 
and two ‘married houses’ which may be occupied at any one time by a number of 
families (AMB 6–62/63:13–14). 

Table 2: Contact-era settlement forms, sizes, and moves 
 

GROUP Adaptation Settlement 
Form 

Settlement Size 
Mean (Range) 

Residential 
Moves 

Sanio-Hiowe Terrestrial Circulating 20 Several/year 
Edopi Terrestrial Hamlet 30 n.a. 
Bahinemo Terrestrial Pulsating 40/10 Several/year 
Bonerif Terrestrial Pulsating 45/? Several/year 
Sumariup Terrestrial n.a. 50 (40–60) n.a. 
Kwerba Terrestrial Pulsating 55/? (54–56) Several/year 
Karawari Aquatic Nucleated 80 (30–190) <1/generation 
Mander Terrestrial Pulsating 90/? Several/year 
Berik Terrestrial Pulsating 94/? (30–180) Several/year 
Jaqai Aquatic Nucleated 110 (40–270) 1/few years? 
Alamblak Terrestrial Hamlet groups 120/17 <1/generation 
Arafundi, Lower Terrestrial Hamlet groups 120 (40–200) variable 
Kaningara Aquatic Nucleated 150 (140–160) <1/generation 
Mongol Aquatic Nucleated 150 (100–200) <1/generation 
Yimas Aquatic Nucleated 150 <1/generation 
Sauwi Terrestrial Pulsating 160/c.20 >1/year? 
Kapriman Aquatic Nucleated 190 (110–260) <1/generation 
Langam Aquatic Nucleated 200 <1/generation 
Chambri Aquatic (export) Nucleated 220 (190–250) <1/generation 
Murik Aquatic (export) Nucleated 230 (125–425) <1/generation 
Kwoma, Hill Aquatic (import) Hamlet groups 275 (105–440) <1/generation 
Kambot Aquatic Nucleated 300 (100–1000) <1/generation 
Gaikorobi Aquatic (import) Nucleated 325 (200–450) <1/generation 
Asmat, Kawenak Aquatic Nucleated 505 (80–1400) 1/3–5 years 

Table 2 notes and sources continue over page 
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Table 2 continued 
 

Notes: 
Settlement form: For nucleated settlements, most of the evidence on settlement form is 
fragmentary or negative. Because such settlements closely resemble the western image of a 
‘village’, observers appear to have thought it unnecessary to describe the pattern beyond a 
reference to the presence of ‘villages’ or ‘nucleated settlements’.  

In the case of Chambri, the reference is to their settlement form before they were dispersed by a 
devastating raid by Iatmul villages, an event that appears to have been precipitated by the 
introduction of firearms (Gewertz 1983:106–107). 

 
Settlement size: Where known, two figures are given for the size of pulsating settlements and of 
hamlet groups. For pulsating settlements, the first figure is the mean size of the group sharing the 
central settlement; the second is the mean size of the camps into which they were usually dispersed. 
For hamlet groups, the first figure is the mean size of the total hamlet group; the second is the mean 
size of the component hamlets. 
 
Residential moves: For pulsating settlements, the frequency of residential moves refers to 
movements between the central settlement and outlying camps. The central settlements themselves 
appear to move less than once/generation. For more permanent settlements, much of the evidence 
on mobility is negative: there is no indication from patrol reports and other sources that the 
settlements at issue have moved in a long time. 
 
Sources: 
Settlement form: Alamblak – ANG 11–49/50, Migr.:2; Bruce 1974:169; Edmiston and Edmiston 
1989:33; Haberland 1968:ii; Haberland and Seyfarth 1974:5–17; Arafundi, Lowland – Roscoe 
and Telban 2004:103; Asmat, Kawenak – Eyde 1967:110–111; Bahinemo – AMB 6–62/63:10–
13; Edopi – Green 1986:70; Kim 1997:206; Gaikorobi – Schindlbeck 1980:51–68; Jaqai – 
Boelaars 1981:13–14, 47–48; Kaningara – van den Broek D’Obrenan 1939:219; Kwoma, Hill – 
AMB 1–30/31:3; ANG 7–46/47:2; Bowden 1983:13–14; Whiting 1941:xvii; Langam – AMB 3–
30/31:3; Murik – AMB 10–27/28:11; Sanio-Hiowe – Townsend 1978:29, 33; Sauwi – Yost 
1988:60; Sawos – Schindlbeck 1980:13–22; Tor groups (Berik, Bonerif, Kwerba, Mander): 
Oosterwal 1961:31–33; Yimas – ANG 11–49/50, Migr.:1; Foley 1991:4. 
 
Settlement sizes: General – Amboin, Ambunti, Angoram, and Karawari patrol-office census 
registers. Netherlands New Guinea administrative reports, Sami Division, Algemeen Rijksarchief, 
The Hague. Other sources - Alamblak – Haberland and Seyfarth 1974:5–17; Arafundi, Lowland 
– Haberland 1966:39; Roscoe and Telban 2004:103; Asmat, Kawenak – Eyde 1967:154; Van 
Amelsvoort 1964:192–193; van Arsdale 1978:457; Bahinemo – AMB 6–62/63:2, 12–14; ANG 6–
56/57:6; Bragge n.d.:415; Dye and Dye 1967:12; Dye et al 1968:148; Edopi – Green 1986:70; Kim 
1997:206; Jaqai – Boelaars 1981:274–275, 288–290; Sanio-Hiowe – Townsend 1969:70; 1971:20; 
2002:pers.comm.; Sauwi – Voorhoeve 1971:88, fn.3; Yost 1988:60; Sumariup – Haberland and 
Seyfarth 1974:16; WHO 1975, Doc.5:1, 2; Tor groups (Berik, Bonerif, Kwerba, Mander) – 
Oosterwal 1961:20–24, 31–33, 37, App.7. 
 
Residential moves: General - Amboin, Ambunti, Angoram, and Karawari patrol-office census 
registers and maps. Other sources: Arafundi, Lowland – Roscoe and Telban 2004:103; Asmat, 
Kawenak – Eyde 1967:112–113; Jaqai – Boelaars 1981:13–14; Sanio-Hiowe – Townsend 
1969:165; 1971:20, 23; 1978:29, 33; Sawos – Schindlbeck 1980:51–68; Tor groups (Berik, 
Bonerif, Kwerba, Mander) – Oosterwal 1961:31–33. 
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Two other, rarer settlement patterns also occurred among terrestrially adapted groups. In 
these cases, settlements appear to have been relatively permanent, but in the ‘circulating 
form’ that characterised the Sanio-Hiowe, people moved frequently among them, while in 
the dispersed ‘hamlet’ form, found amongst the Edopi, they appear to have remained in the 
same longhouse. 

As Table 2 also reveals, those groups dependent on substantial aquatic resources for 
their meat protein primarily adopted a ‘nucleated’ settlement pattern: residents spent most 
of their nights in a comparatively large, permanent, nucleated settlement of between 80 and 
500 people on average. A third settlement type of ‘hamlet groups’ was rarer and found in 
both terrestrially and aquatically adapted groups. Residents spent most of their nights in 
small hamlets that were areally clustered into groups. Accurate, contact-era data on this 
form are sparse, but the Alamblak community of Kambaropn comprised a cluster of 10 
hamlets, averaging about 27 inhabitants each, spread across about 6 sq. km. of ridge 
complex. The nearest hamlet of the next cluster was about 3 km away (Angoram census 
registers, Port Moresby: National Archives; ANG 11–49/50, Migr.:2; Edmiston & 
Edmiston 1989:19, 21; Haberland 1968:ii; Haberland & Seyfarth 1974:7, 13, 16; PNGTS 
1974–85). 

As with any typology in social science, these labels do little more than capture the more 
important features of what is a spectrum of settlement forms rather than a set of 
qualitatively different settlement types. Since nucleated settlements are generally made up 
of distinct wards or sections, for example, they can be seen as simply a more nucleated 
version of the hamlet group. The nucleated settlements of the Kawenak Asmat and Jaqai 
could also be classed as pulsating because from time to time they broke up and dispersed to 
more far flung sago and fishing grounds for periods of a week or more (Boelaars 1981:47–
48; Eyde 1967:68, 71, 278). Strictly speaking, the same even could be said of other groups 
such as the Kambot, where people sometimes passed a night in a garden shelter (ANG 4–
56/57:4). The difference, which has been used in Table 2’s classifications, is that the 
people in pulsating settlements appear to have spent most of their time in their dispersed 
camps, while the Kawenak, Jaqai, and Kambot spent the balance in their main settlement. 

These subsistence, density, and settlement patterns also correlated with other cultural 
features. Terrestrially adapted groups closely resembled the stereotype of the ‘simple’ or 
‘classic’ hunter-gatherer society, typified by the !Kung, Inuit, Mbuti, and many Australian 
Aboriginal groups. At contact, political life was relatively egalitarian: inequities in power 
and influence were uncommon, though status was often afforded fighting prowess, hunting 
ability, ritual expertise (including sorcery), and/or (occasionally) economic generosity.3 
Their high mobility was an important conflict-resolution mechanism.4 Ritual life was 
comparatively unelaborated, and there was little visual art, though non-visual arts such as 
song were sometimes highly developed.5 Contradicting a common stereotype that war is 
attenuated or absent among hunters and gatherers (though cf. Ember 1978; Knauft 1987), 
fighting was endemic: in the Ambunti area, the Bahinemo sometimes caused consternation 
among their much larger, settled neighbours on the Sepik River by their attacks in the dry 
season on people working in gardens (AMB 1–28/29:1). 
  
3  e.g. Bahinemo – AMB 6–1962/63:10; Dye 1983:5; Dye and Dye 1967:5; Sanio-Hiowe – AMB 3–

68/69:n.p. 
4  e.g. Sanio-Hiowe – Townsend 1978.  
5  e.g. Lowland Arafundi – Haberland 1966:37; Bahinemo – Newton 1971:18, 20; Sanio-Hiowe – 

Townsend 1974:233; 1994:pers.comm.; Watakatauwi – Yamada 1997.  
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Those groups directly or indirectly dependent for meat protein on substantial aquatic 
resources typically exhibited a cultural complexity rivalling or surpassing that of many 
intensive agriculturalists in New Guinea. Their large settlements commonly comprised 
several descent or kin groups, which might be patrilineal or bilateral in ideology and/or in 
practice.6 Hierarchy was often pronounced, some villages even exhibiting descent-group 
ranking, with leadership taking various forms including gerontocracy, big-manship, and 
small-scale chieftainship. Differences in both power and status were often pronounced and 
depended on factors such as prowess in war, access to economic resources, and command 
of esoteric knowledge.7 In stark contrast to their terrestrially adapted counterparts, 
moreover, these groups were remarkable for their highly developed ritual and visual art: 
some, such as the Asmat, Karawari, Kwoma, and Purari are among the most famous of 
New Guinea’s ritual artists. Nowhere was this productivity and proficiency more in 
evidence than in the monumental architecture of their elaborately carved and decorated 
spirit houses, structures that sometimes approached in size and artistic ornateness the spirit 
houses of the Ilahita Arapesh, which involved at least 10,000 man-days of work in their 
construction (Tuzin 1980:166, fn.45).8 These structures were usually the ritual focus of 
highly developed initiation and head-hunting cults that sometimes also involved 
cannibalism.9

Contemporary foragers, ethnographic analogy, and Papuan pasts 

The use of ethnographically known groups like New Guinea’s contemporary foragers as 
analogies for the past has been the subject of significant archaeological controversy over 
the last two decades. Few would now dispute that direct analogy—the wholesale 
imposition of the present onto the past—is a simplistic strategy fraught with difficulties, 
but many would take issue with Gould’s (1980:x) dismissive dictum that ‘analogy is an 
idea whose time is gone’. Certainly, ethnographic observation sometimes can be more 
problematic than archaeological data (Wobst 1978) and can obscure the uniqueness and 
diversity of the past (Freeman 1968). But to propose that theorising about the past can 
somehow proceed in the absence of ethnographic analogy, as radical adherents of the New 
Archaeology once proposed, or that a ‘scientific’ archaeology must confine its empirical 
focus to archaeological data as some Cultural Selectionists insist (Lyman & O’Brien 1998) 
is simply unworkable. Human reasoning is inherently and inescapably analogical, and this 
is as true in archaeology (Orme 1973) as it is in the physical sciences (Hesse 1966), from 
which the anti-analogy position sometimes claims its authority. Just as the physical 
sciences, with their ‘plum-pudding’ and ‘planetary’ models of the atom and ‘string’ or 
‘particle’ models of matter, are unable to escape the use of analogy, so even the most 

  
6  e.g. Asmat – Eyde 1967:225–256, 301–303; Karawari – Telban 1998:18, fn.3, 68; Kapriman – 

Kumagai 1998:50, 56, 57; Purari – Williams 1924:85–95. 
7  e.g. Alamblak – Edmiston and Edmiston 1989:26; Asmat – van Amelsvoort 1964:43–44; van Arsdale 

1975:49–52, Eyde 1967:232–238, 271–274, 277; Karawari – Telban 1998:74, 81, 93, 97–98; Purari – 
Williams 1924:110–116. 

8  e.g. Asmat – Eyde 1967:90–97; van Amelsvoort 1964:45–49; Kambot – Shurcliff 1930: photos facing 
pp.234, 236; Karawari – Telban 1998:175–189; Purari – Williams 1924:6, 7, 64–67. 

9  e.g. Asmat – Eyde 1967:69–88, 143–148; Zegwaard 1959; Kapriman – SDR 5–33/34; Purari – 
Williams 1924:106–109. 
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committed New Archaeologist or Cultural Selectionist is forced to smuggle in analogies 
culled either from western culture or from non-western ethnography. What else, after all, 
are such archaeological staples as ‘bands’, ‘chiefdoms’, ‘economies’, ‘marriage’, ‘polities’, 
and ‘matrilocal post-marital residence patterns’?   

The real issue, in other words, is not whether prehistorians should use ethnographic 
analogies for understanding the past but rather how: by partial and cautious—reasoned—
application; by generating hypotheses that can be tested against archaeological findings; or 
by circumspect application of both approaches depending on the archaeological context 
(for example Wylie 1985)? Allowing a place, then, for ethnographic analogy, what specific 
value might New Guinea’s contemporary foragers have for understanding Papuan pasts? In 
what follows, I discuss some general issues before moving to the specific case of the 
Sepik–Ramu Basin. 

On the possibility of hunting and gathering in the tropical rainforest 

An initial obstacle to considering contemporary New Guinea foragers as analogs for the 
past is a recent hypothesis that complete dependence on hunting and gathering is 
impossible in the tropical rainforest (for example Bailey 1990; Bailey et al. 1989; Bailey et 
al. 1991; Headland 1987). In the most detailed exposition of the argument, Bailey and his 
colleagues (1989) claim that tropical rainforests are so depauperate in edible wild resources 
that foragers can only inhabit them if they combine foraging with some form of 
domestication—either horticulture, live-stocking, or trading with settled agricultural 
neighbours. If this argument is correct, then there could have been little if any human 
settlement in those areas of New Guinea covered by rainforest prior to the emergence of 
domestication. Since most of the foragers identified in Map 1 inhabit the rainforests of 
lowland New Guinea, moreover, New Guinea’s contemporary hunter-gatherer groups can 
hardly be analogs for the past. Indeed, they cannot even be hunters and gatherers—at least 
by Bailey and colleagues’ definition of this term. 

The hypothesis that foraging is impossible in the tropical rainforest has encountered 
heavy criticism, however, not least for its erroneous calculation of rainforest productivity 
and its implicit claim (subsequently withdrawn) that fish should not be considered part of 
the rainforest environment (Bailey et al. 1989:64, 65; Bailey et al. 1991:161; Colinvaux & 
Bush 1991; Townsend 1990). On the face of it, the groups identified in Map 1 also would 
seem resoundingly to refute the hypothesis, but closer attention to the stringent stipulations 
that Bailey and colleagues (1989, 1990) have laid down for what they would accept as an 
empirical refutation shows this not to be the case. 

Understandably, Bailey and his coworkers would reject as refutations groups such as the 
Murik, who procure food resources from the wild but trade some of them to neighbouring 
groups for domesticated foods.10 The Murik are primarily fisher folk, and it is plausible to 
suppose that, without the calorie-rich, planted sago and crop foods they import from their 
inland neighbours in exchange for fish, they might fair poorly. Other strictures, however, 
are rather more finely drawn. It appears, for example, that proponents of the hypothesis 
would not accept as contradicting evidence any case in which even a tiny contribution to 
  
10  In one of the more unusual of these trade arrangements, Kambaramba, a Kambot village of some 800 

hunter-fisher-gatherers at contact, reportedly had an institutionalised class of prostitutes who traded their 
services to men from other societies for, among other things, crop foods (Simpson 1955:60–61). 
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the diet came from domesticated sources (for example Bailey 1990:747–748). 
Consequently, even though the sago palms on which the Asmat of Aman-Namkaj 
depended are almost entirely wild, as noted earlier, they cannot constitute a refutation 
because, very occasionally, they did harvest a planted palm. Although some of the 
Lowland Arafundi and Tor groups subsisted almost entirely by wild resources, they must 
be excluded as a refutation because they used domesticated dogs in their hunting (Bailey et 
al. 1989). 

In fact, given that today’s tropical rainforest has by now everywhere been affected by 
several millennia of agricultural activities, proponents of the tropical-rainforest hypothesis 
consider all contemporary evidence moot. Only on the basis of unequivocal archaeological 
evidence of rainforest hunting and gathering prior to the spread of agriculture, around 9000 
BP, would they reject their hypothesis (Bailey 1990:748; Bailey et al. 1989:72; Bailey et 
al. 1991:161; Bailey & Headland 1991:279). Even this, it transpires, would be insufficient. 
Responding to archaeological evidence that tropical rainforest foraging may have existed 
in Malaysia as early as 10,000 BP (Endicott & Bellwood 1991), Bailey and Headland 
would only concede that the hypothesis might have to be modified to state that hunting and 
gathering is impossible in tropical rainforest everywhere except Malaysia.  

In light of such special pleading, the hypothesis loses its value. Foraging is impossible 
in the tropical rainforest, except where it is possible. It is admissible for ‘true’ foragers to 
use inanimate hunting technologies such as spears and bows but not animate hunting 
technologies such as dogs. The addition of just one or two per cent of calories from 
cultivation supposedly is the difference between life and death in the tropical rainforest.  

This extreme defensiveness is unfortunate. Although the hypothesis seems indefensible 
for wetland areas that support sago as part of the tropical rainforest, it is more compelling 
for dryland tropical rainforest, where sago does not prosper. The southern fringe of the 
Sepik Basin, where the wetland rainforest of the lowlands gives way to the dryland forest 
of the central cordillera foothills is an illuminating case in point. Here, there is an abrupt 
shift from dependence on wild sago in the wetland forest to dependence on taro or sweet 
potato in the dryland forest (groups such as the Iniai, Bisorio, Bikaru, and Gadio). Since 
densities among these dryland cultivators appear to be even lower than among their 
wetland, foraging neighbours, this shift strongly suggests the difficulty of relying on 
foraging in the dryland rainforest. Particularly telling are the Arafundi people, whose 
settlements are scattered between the swamplands at the base of the central mountains and 
the massive tablelands that extend from the ranges above. Arafundi communities at the 
base of the mountains subsisted almost exclusively by foraging. By contrast, foraging was 
‘comparatively unimportant in the economy’ of the upland people, whose primary foods 
were sweet potato, yams, taro, and banana, supplemented with sago and pig domestication 
(ABN 2–62/63:7; Roscoe & Telban 2004). In fact, there is no instance anywhere in 
contemporary New Guinea of a group that subsists wholly or even largely by foraging in a 
dryland rainforest environment (see also Sillitoe 2002).  

It would be inadvisable to conclude from this evidence that hunting and gathering is 
therefore impossible in dryland rainforest. For one thing, negative evidence does not prove 
negative occurrence; for another, it is hazardous to suppose we are dealing with an 
either/or situation. Humans might not be able to subsist in any great numbers in a dryland 
rainforest, but there is no obvious reason why a few, highly mobile foragers could not 
survive, albeit precariously.  The New Guinea evidence does suggest, though, that, while 
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wetland tropical rainforest may be well suited to colonisation by human foragers, its 
dryland counterpart is, to use Spriggs’s (1996:526) words, ‘no Garden of Eden’.  

The Sepik–Ramu: an illustrative case 

The difficulty of subsisting by foraging in dryland tropical rainforest may explain why 
not a single contemporary foraging group is to be found in highland New Guinea (Map 1). 
In the Highlands, rainforest cover is on dryland not wetland, and in any case sago cannot 
naturally survive in New Guinea above about 700 metres (Flach 1980:121). In the absence 
of any evidence that early highland groups had a carbohydrate resource as rich as sago, 
therefore, the groups shown on Map 1 are inappropriate analogies for highland pasts (see 
also Sillitoe 2002).  

The contemporary hunters and gatherers of New Guinea, in sum, are best deployed as 
analogies for lowland prehistory. To complete this examination of contemporary foragers 
and ethnographic analogies, therefore, I should like to review their applicability in one 
particular area of lowland New Guinea, the Sepik–Ramu Basin. Since many of the 
foraging groups listed on Map 1 are to be found in this region, then if they are to be 
analogically useful anywhere, it should be here. The case is made the more interesting by 
recent work revealing that the Basin was once a prograding inland sea that presented Sepik 
ancestors with a variety of rapidly changing swamp and floodplain environments that most 
probably supported sago exploitation. 

Almost nothing is known of sago’s antiquity in New Guinea, but probably it was 
present in the Sepik–Ramu Basin 6000 years ago, when a great inland sea extended 
westwards as far as Chambri at least and south to the foothills of the central cordillera. The 
mouth of this great embayment stretched between the present-day Murik Lakes and the 
eastern side of the Bosmun Plateau, which at that time formed a large island partially 
blocking the entrance. Around this time, however, the sea began to infill from the west and 
south, fed by the Sepik and Ramu rivers debouching into the bay through extended bird’s-
foot deltas. By 3500 BP, its waters were no longer brackish, and by 1000 BP, the shoreline 
had reached the Kambot region, and deltaic plains had formed north of the Marienberg 
Hills and Bunapas Gap. Finally, some thousand years ago, the advancing shoreline reached 
its current location (Swadling 1997; Swadling et al. 1988, 1989). 

The prograding shoreline left a variety of dry and waterlogged environments in its 
wake. These continued to change as the sea receded, as the gradients of the Sepik and 
Ramu levelled off, and as fresh water displaced saltwater. At its most westerly extent, 5–
6000 years ago, the Sepik’s gradient was steep enough that humans may have practised 
agriculture on the alluvial soils behind its delta (Swadling 1997:5; Swadling & Hide this 
volume). If so, this early cultivation would have been obliterated by backswamps a 
millennium or so later as the river gradient levelled off. But what of humans in other parts 
of the Sepik? As saltwater gradually gave way to freshwater lakes and rivers, as the 
prograding coast left in its wake backswamps and alluvial plains subject to seasonal 
inundation, the environment more and more came to resemble that of modern times. In 
these circumstances, the Sepik–Ramu’s ancestors may have pursued foraging lifestyles 
quite similar to those of their contemporary descendants. 

It is difficult to locate data on the rate at which wild sago propagates itself and, hence, 
the rate at which the palm would spread in the wake of the prograding Sepik coastline. If 
we assume that sago was well established as a Sepik staple five or six millennia ago, 
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however, then three groups of models can be identified of how the Basin’s early 
inhabitants may have adapted to the environmental changes wrought by the sea’s 
recession. The first of these I shall refer to as the Saltwater model. It has three subtypes, 
typified by the Asmat, Kamoro (Mimika), and Murik, and it furnishes analogs for the types 
of societies that may have existed in the vicinity of the ocean and its immediate 
hinterlands. The second, which I shall call the Freshwater model has two subtypes, 
exemplified respectively by the Karawari and Kapriman and by the Kwoma and Sawos, 
and represents the kinds of society that may have existed in the vicinity of large bodies of 
freshwater. The third model, the Terrestrial, is typified by the Bahinemo and Sanio and 
provides a model of social forms that likely emerged in regions behind the receding 
shoreline, away from large bodies of water. 

The Saltwater Model 

Until about 3500 BP, the Sepik inland sea was still salty. Much of the shoreline beyond 
the freshwater discharges of the Sepik, Ramu, and their tributaries supported mangrove 
environments and associated fauna such as shellfish (Swadling 1997:4). After 3500 BP, 
when the inland sea ceased to be brackish, these saltwater environments were increasingly 
confined to regions around the mouth of the Sepik embayment. Contemporary analogues 
suggest that three types of foraging regime might have flourished in these salty 
environments, all of them supported by waterborne transport, the particular regime 
depending largely on the geographical distribution of sago and aquatic resources.  

Sago tolerates salinity poorly, but so long as it is available in the hinterlands, shoreline 
environments, with their rich aquatic resources, can support large foraging settlements, 
comparatively high densities, and complex cultural forms. If sago and aquatic resources 
occur in close geographical proximity, as among the Kawenak Asmat, these forms reach 
their apogee. The Central Asmat environment is a flat, low-lying, watery universe of large 
rivers and fresh- and saltwater swamps (Map 2a). At contact, the saltwater swamps  
 

 
 

Map 2a: Saltwater Model - Asmat 
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provided an ‘astounding’ wealth of marine resources: fish, shrimp, crabs, snails, lobsters, 
shellfish, even the occasional tortoise and crocodile. The freshwater swamps also furnished 
meat protein, but their main contribution was sago, which grew naturally in dense groves 
bordering the middle and upper reaches of small- to medium-sized streams and provided 
starch, sago grubs, sweet-sago pulp, and ‘millionaire’s cabbage’ (the inflorescence of the 
sago palm). In addition, these sweetwater swamps provided eggs, honey, insects, and 
‘greens’ (Eyde 1967:18–40, 58–64, 68, 71–72; van Arsdale 1975:89, 94, 96, 98–102, 105–
110, 398–399; Trenkenschuh 1982a; 1982b; Voorhoeve 1965:21). 

The distinctive feature of the Asmat environment, the characteristic marking it out as an 
analogical type, was a tidal flux that allowed both fresh- and saltwater swamps to be 
exploited from the same residential location. Each day, tides wash saltwater far inland up 
the rivers, sometimes for 100 kilometres or more, creating an ecosystem of interpenetrating 
fingers of fresh- and tidal swamps (Eyde 1967:8–12). Saltwater swamps reached far inland 
along the banks and immediate hinterlands of the rivers while, between the rivers, fingers 
of freshwater swamp extend in the opposite direction, sometimes almost to the coast 
(TDSN 1956). By locating their settlements on the rivers and tributaries running through 
their territory, Kawenak speakers were able simultaneously to exploit both of these 
resource-rich areas: in front of their settlements, the rivers or ocean supplied aquatic 
resources; behind them, the freshwater swamps supported sago in abundance. The result 
was a settlement size and cultural complexity astonishing among hunter-gatherer groups. 
In 1960–61, the mean size of 27 Kawenak villages was 511, with a median of 509, and a 
range of 101–1407 (Eyde 1967:154). A best estimate of their mean size in 1953, when 
Agats station was permanently opened and pacification was systematically imposed, would 
be around 500 (Table 2). The complexity of the cultures supported in these villages 
included comparatively powerful leaders, elaborate ritual cycles, and a well-developed 
ritual art (for example Eyde 1967; Konrad & Biakai 1987; Zegwaard & Boelaars 1982). 

If the gradients of the Sepik and Ramu rivers were ever shallow enough to generate 
these kinds of tidal flows, then social forms akin to those of the Central Asmat may once 
have been common in the Sepik. To judge from what is currently known, however, this 
was perhaps unlikely, at least along the Sepik River. Although the inland sea was still 
brackish in its early years, the Sepik’s gradient was greater than it is now (Swadling 
1997:5) and, if its outflow in modern times is any guide, its tidal variation would have been 
modest even as the coastline approached its modern contours. More probable models, 
therefore, are furnished by the Eastern Kamoro (Mimika) and Murik. 

Like the Asmat to their immediate east, the Kamoro procured aquatic resources from 
the ocean and tidal swamps and exploited sago growing in freshwater swamps (Map 2b) 
(Pouwer n.d.[1955]:12, 34, 39–40, 47, 53–54). Unlike the Asmat, however, tidal 
fluctuations along the rivers that transected their territory become increasingly limited as 
one moves westwards and land gradients behind the coastline increase. As a result, fresh- 
and saltwater swamps are increasingly distributed not as interpenetrating fingers but rather 
as bands running parallel to the coast: first comes the ocean, then tidal swamps located 
behind the beach dunes, and behind these freshwater sago swamps (Pouwer n.d.[1955]:4–
5). Concomitantly, as one moved westwards through Kamoro territory, contact-era 
settlements shifted from large, Asmat-like, sedentary villages averaging around 250 
residents to dispersed, ‘semi-permanent’ settlements of some 125–150 people, usually 
located on tributaries of the major rivers (Eyde 1967:164; Pouwer n.d.[1955]:9, 282–286, 
Sketch maps). 
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Map 2b: Saltwater Model - Mimika 
 

These ‘semi-permanent’ settlements provide a useful analogy for how some Sepik 
populations may have exploited saltwater environments. With tidal and sago swamps 
located down-river and up-river respectively, Eastern Mimika groups had to be more 
mobile than the Asmat to exploit these resource suites (Pouwer n.d.[1955]:9). Settlements 
on the Ipiri River, for example, followed a cycle that began with young adults moving off 
from a main settlement to process sago at temporary shelters on the upper tributaries, 
leaving older relatives in the main settlement to look after the children and tend whatever 
small gardens they had planted in its vicinity. Once the young adults had built up a surplus 
of sago, the whole ‘community’ could then move down en masse to temporary shelters on 
the coast to fish, remaining there until their stores of sago had run out. They then moved 
back to the main settlement, where the whole cycle started over again (Pouwer 
n.d.[1955]:13–14). 

In regions of the Sepik where the distance between marine resources and freshwater 
sago swamps is even greater than among the Eastern Mimika, contemporary analogs 
suggest that a third exploitative strategy may have emerged: a trading system akin to that 
between the Murik and their neighbours 10–15 km inland. At contact, as today, the Murik 
were perched on tiny patches of dry land between the Bismarck Sea and the Murik Lakes 
(Map 2c). Surrounded by saltwater—ocean, lagoon, and mangrove swamp—only two of 
the five Murik villages, Kaup and Mendam, were close enough to substantial firm ground 
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to possess their own sago groves. The remainder depended primarily on aquatic 
resources—fish of all sorts, crabs, and shellfish—much of which they exchanged for sago 
and tubers in a ‘silent’ trade with inland neighbours such as the Buna. Some of this inland 
produce, along with their own shellfish, was in turn traded to neighbouring islands for pigs, 
nuts, and garden produce (Behrmann 1922:313; ANG 2–55/56:5; Lipset 1997:17–20, 46–
47; MBG 2–30/31:3; Schmidt 1922–23:702, 715–716; Thomas 1932–33:10). 
 

 
 

Map 2c: Saltwater Model - Murik 

The Freshwater Model 

By about 3500 BP, the waters behind the mouth of the infilling Sepik embayment had 
ceased to be brackish, and freshwater shellfish had replaced marine shellfish. Around 
2000–1500 BP, for example, a shoreline deposit of freshwater shells had begun to form, 
extending from Angoram as far as Kambot (Swadling 1997). With saltwater no longer 
forcing a separation of sago and aquatic resources, saltwater adaptations presumably 
disappeared except around the mouth of the inland sea, replaced by some kind of 
freshwater equivalent. As in the Saltwater Model, both sago and rich aquatic resources 
would be exploited with the aid of waterborne transport, the difference being that the 
aquatic resources now would be freshwater.  

One possible form of this Freshwater Model, typified by the Kapriman, may have 
emerged in regions with easy access to sago, perhaps along the shoreline of the now 
freshwater inland sea, along the rivers that debouched into it, or by the lagoons behind it. 
These culturally complex communities would have occupied large, settled villages—in 
some cases, perhaps, stilt villages—located on or by these bodies of water, with ready 
access to sago-rich swamps or forested floodplains immediately around or behind them 
(Map 3a). 
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Map 3a: The Freshwater Model - Kapriman 
 

In some areas, a somewhat different freshwater adaptation may have emerged. Although 
sago thrives in periodic inundation, it cannot withstand permanent or semi-permanent 
flooding. Consequently, as along the southern banks of the Middle Sepik, sago stands may 
be 5 to 15 km inland from the rich, aquatic resources of major rivers. Under these 
conditions, a fish-for-sago trade may have appeared in which one or both of the trade-
partners were foragers in their consumption patterns, if not their procurement strategies. By 
the water, large, permanent, culturally complex villages dependent on fishing might 
emerge, linked in trade to similarly large communities of wild sago producers in the 
interior. The Kwoma and Sawos typify the sago-producing communities in such 
partnerships (Map 3b); the Chambri exemplify the fish-producers. 
 

 

Map 3b: Freshwater Model - Sawos 
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The Terrestrial Model 

The saltwater and freshwater adaptations, with their direct or indirect access to abundant 
aquatic resources, all involve complex hunter-gatherers. The final adaptation, the 
Terrestrial Model, is characterised by comparatively small settlements and non-complex 
cultures (Map 4). Exemplified by the Tor and Lake Plain groups, the Bahinemo, and the 
Sanio-Hiowe, these ‘classic’ hunter-gatherer cultures are usually taken as the starting point 
of cultural evolution; in the Sepik Basin, however, they may as often have exemplified a 
cultural ‘devolution’. One may imagine the recession of the Sepik’s inland sea as an arcing 
coastline travelling gradually eastwards from the Chambri region or beyond, carrying with 
it, along its shores and on the waterlands behind it, large, culturally-complex foraging 
settlements. As this ‘wave’ of complex foraging culture passed any particular point, 
however, abundant environments and comparatively dense populations would have given 
way to drier lands, more depauperate in aquatic resources and hence incapable of 
sustaining these dense and culturally complex populations. Away from the dwindling 
lagoons and rivers behind the receding shores, therefore, many groups may have switched 
their meat-protein procurement strategies from aquatic resources to terrestrial and arboreal 
game. As they did so, they would have ‘devolved’ from complex to classic hunter-
gatherers: their populations would have thinned, their settlements would have become the 
smaller and more mobile pulsating or circulating type, and their cultures would have 
become less complex. 

 

 
 

Map 4: Terrestrial Model - Bahinemo 
 

These shifts to a terrestrial adaptation could not have supported the entire populations 
newly bereft of aquatic resources. In a reversal of some standard models, therefore, it may 
have been these small-scale, terrestrial foragers behind the advancing coast rather than 
their more complex counterparts nearer the shore who first took up root-crop cultivation in 
an attempt to subsidise their population imbalance. It may be significant that, at contact, it 



Foraging, ethnographic analogy, and Papuan pasts      575 

was the terrestrially adapted rather than the aquatically adapted foragers who practised 
incipient root-crop cultivation, albeit usually less than 5% of their caloric input. The other 
strategy for survival behind the retreating coastline would have been migration. If so, the 
excess populations left behind the receding shore may have contributed to or even 
constituted the well-known migrations of the Ndu-speaking Abelam and Boiken peoples, 
whose ancestors appear to have moved from north of the Sepik River to the coastal 
mountains and shore (Roscoe 1989, 1994; Swadling et al. 1988). In other words, the 
Abelam and Boiken—inveterate cultivators of the Prince Alexander and Torricelli 
foothills—may once have been in part maritime-adapted, complex foragers. 

Conclusion 

New Guinea’s contact-era foraging populations constitute an important resource for 
expanding our understanding of the dynamics of humanity’s hunter-gatherer past. As 
tropical groups dependent on an abundant carbohydrate staple, moreover, their particular 
value is that they plug important gaps in a contemporary ethnographic file that is biased 
towards non-tropical hunting and gathering peoples exploiting marginal environments. 
These groups are of especial value, however, for understanding New Guinea’s own 
prehistory. In Melanesian studies, we have perhaps paid more attention than is strictly 
warranted to highland and island Melanesian pasts at the expense of those in lowland New 
Guinea, which have remained as much metaphoric as actual backwaters. Towards remedy, 
I have tried in this paper to show a couple of ways in which we might deploy what we 
know of contact-era foraging society to illuminate these lowland Papuan pasts.  

We have known for quite some time now just how dynamic the earth’s climate and sea 
levels have been over grand scales of time. More recently, a large body of evidence has 
accumulated indicating that even the current interglacial has been punctuated by marked 
and rapid climate fluctuations, with complex implications for sea levels and river flows, 
especially in the low, flatland regions of the world (Chappell this volume). The contact-era 
ethnography of New Guinea’s hunter-gatherer groups indicates just how complex has 
likely been the adaptations of lowland people to these changing environments.  

It needs to be stressed, however, just how sensitive these adaptations would have been 
even to small differences in environment and topography and hence to minimal 
fluctuations in climate and ocean levels. The distances between the saltwater and 
freshwater biomes exploited by the Asmat, Kamoro, and Murik, for example, vary by just a 
few kilometres, but the implications for settlement and social organisation is the difference 
between large, sedentary, complex villages; smaller, semi-migratory settlements; and the 
emergence of institutionalised trade partnerships. A coastline receding at a rate of less than 
50 m a year may have had profound devolutionary implications for communities it left 
behind, not to mention its influence on the current contours of Sepik society. No-one 
nowadays needs reminding of how culturally labile were the so-called ‘traditional’ 
societies of earlier anthropological thought. But the variations among New Guinea’s 
contact-era foragers and their application to the case of the Sepik’s inland sea suggest just 
how labile these forms can be. 
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Appendix A: Derivation of areas, populations, and densities 

For the purposes of computing areas and densities in Table 1, I have followed the 
common comparativist strategy of treating language boundaries as cultural boundaries, an 
approach not without hazard. Quite apart from the simplistic assumption that language and 
culture are isomorphic, precise language affiliations can sometimes be very difficult to 
establish in the absence of rigorous linguistic surveys. There are difficulties also in 
determining contact-era language boundaries: in some cases, borders are vague or 
contested; in most others, there exist no accurate boundary surveys. In constructing Table 
1, therefore, approximation methods were unavoidable in estimating territorial areas. 
Wherever possible, surveys and generalisations in the documentary record were used as 
guides;11 in the remaining cases, borders were established by drawing Thiessen polygons 
around known contact-era settlement locations—though even this crude strategy 
encounters problems.12

  
11  For example, an early patrol to the Kapriman-speaking, Bugumute people described them as ‘semi-

nomads who wander about between the KROSMERI and WEIMAT [i.e., Salumei] rivers’ (ANG 6–
56/57:5); portions of these two rivers therefore were used in drawing Bugumute and Kapriman 
boundaries. 

12  Thiessen polygons (also known as Voronoi or Dirichlet tessellations) are multi-sided figures drawn 
around each point in an array in such a manner that any position within the Thiessen polygon is closer to 
this point than to any other point in the array. Drawn around Sepik settlements, each polygon marks out 
for a settlement a theoretical territory in which every part of the territory is closer to this particular 
settlement than to any other settlement. 

 In the wake of pacification, the settlements of many groups listed in Table 1, in particular those in the 
first rank, shifted markedly from their contact-era locations, some even moving before pacification in 
response to European-inspired events. The Watakatauwi originally roamed the floodplain forest, swamps, 
and hills surrounding their main settlement of Simantoq (Gigantok) on the upper reaches of the Weisas 
River. By 1947, European diseases had prompted them to flee their migratory haunts and settle some 15 
km away on Watakatauwi Hill. By 1960, they had moved again, to the junction of the Weisas and 
Korosameri rivers in the vicinity of present-day Meska (ANG 4–61/62:Map; Yamada 1997:21–22). In the 
Watakatauwi case, the contact-era location of their central settlement can be located with some 
confidence, but this is not the case for some Sanio settlements, which appear already to have moved 
northwards towards the European sphere of influence when the first patrols contacted them, partly to 
escape attack by enemies in the mountains to the south (AMB 1–61/62:1–2). In sum, the best available 
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Estimating contact-era populations for the groups in Table 1 is no less a challenge. 
Nowhere in New Guinea do there exist reliable census records on populations before they 
were significantly affected by European contact, a problem especially pronounced in the 
Sepik where many of the groups in Table 1 are located. Although most of the Sepik was 
contacted considerably before World War II, only a small proportion of pre-War census 
registers have survived. To complicate matters further, the available evidence indicates that 
western contact—in particular the events surrounding World War II—devastated Sepik 
populations. Allen’s (1983) analysis of Dreikikir-area census records suggests population 
losses in the realm of 20–35% over the War years. My own analysis of pre- and post-War 
census data for the Aitape coast, inland Boiken, Sepik delta, and middle and lower Sepik 
River indicate a similar order of losses over the period 1925 to 1950. Not until the early to 
mid-1950’s do population levels in these regions appear to regain those of the mid- to late-
1920’s (Roscoe n.d.). In light of these findings, Table 1 provides two population figures: 
one the population according to the earliest reliable census available, the other my best 
estimate of contact-era population, the figure used to compute contact-era densities. For the 
Murik, Kambot, and Kabriman, this best estimate is based on very early patrol census data; 
in most of the remaining cases, it derives from back-projection from post-War census data, 
roughly adjusted for the extent and duration of European contact and the known scale of 
contact-induced losses in other parts of the Sepik.  

Many of these same difficulties beset the attempt in Table 2 to estimate contact-era 
settlement sizes. In addition, however, many settlements underwent marked locational 
shifts and coalescences with contact, while the reverse occurred among a number of 
aquatically adapted groups: by removing military threat, pacification resulted in a general 
tendency to defortify central settlements and increase the time spent away from these 
settlements foraging in bush camps. Fortunately, early patrol reports often contain 
excellent descriptions of these settlements, and these form the basis of much of the data in 
Table 2. 
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20 The place of agricultural intensification 
in Sepik foothills prehistory 

  

 BRYANT J. ALLEN 

 

The current explanation of the pattern of geographical distribution and numbers of 
speakers of languages north of the Sepik River relies heavily on ‘migrations’ of the 
ancestral speakers of one group of closely related languages (the Ndu family languages), 
from the Sepik River, north across the Sepik Plains and into the foothills’ heartland of the 
ancestral speakers of another group of closely related languages (the Torricelli phylum 
languages). The ‘migrations’, which entered the literature in the 1960s as an ‘advancing 
population front’, continue to be described in quasi-military terms, like ‘invasion’, ‘salient’ 
and ‘push’ and the ‘seizure of land’.1

After a review of the material about this period of Sepik prehistory, and restricting 
myself to the Abelam, I conclude that there was no ‘advancing population front’ and only 
some ‘pushing’ back of the Arapesh speakers. Rather, the expansion of the area occupied 
by the largest Ndu family language group, the Abelam, probably occurred as part of a 
process of agricultural intensification and increasing social, cultural and economic 
complexity, after relatively small numbers of ancestral Abelam had moved from the lower 
Screw River valley onto the Amogu River floodplains, on the southern edge of the 
foothills. I suggest it is also likely that Abelam and Arapesh language speaking groups 
intensified their agriculture and increased in size and social and cultural complexity 
together as a result of close ritual, trade, exchange and conflict relationships with each 
other. The ultimate success of particular groups probably depended more on their ability to 
innovate socially in order to control internal conflict, than on their capacity for 
technological innovation in agriculture, although this was not unimportant or unrelated. 

In the last twenty years a number of important new contributions about the cultural and 
linguistic groups involved have been published (Filer 1990; Forge 1990; Roscoe 1994; 
Tuzin 1997, 2001); Sepik languages have been reinterpreted (Foley 1986, this volume; 
Ross this volume) and information on the natural resources of the region has become easier 
to access and map (Bellamy & McAlpine 1995). Importantly, for this paper, the 

  
1  See for instance, Forge (1990:160), Swadling (1990:84) and Map 1 in Tuzin (1997) or Map 2 in Tuzin 

(2001:41) which has three large arrows leaving the middle Sepik River and sweeping northwards to a 
thick dotted line which is the boundary between Ndu family language speakers and Torricelli phylum 
language speakers. The inference for the naïve reader is that the Ndu family speakers have pushed the 
non-Ndu groups back to the east and the west and into the sea to the north. 
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agricultural systems of the Sepik region have been surveyed, documented and mapped 
(Quin 1984; Allen et al. 2002) and a collection of papers about the processes of agricultural 
intensification in Papua New Guinea has been published.2

The demography and geography of languages north of the Sepik River 

The northern edge of the central mountains that form the backbone of the island of New 
Guinea, plunges precipitously into the Sepik Valley. The Sepik River has its source deep in 
the Central Range in the Telefomin area, from where it flows first west, then briefly north 
and then east for 450 km to the coast. North of the Sepik River is a geologically young but 
very rugged mountain range (the Torricelli Mountains and the Prince Alexander 
Mountains), running west and east, rising to about 800 m, and physically separating the 
Sepik Valley from the north coast (Figure 1). A narrow coastal plain, about 5 km in width, 
occurs between the coast and the ranges. South of the ranges is a band of hills, here called 
the ‘foothills’, which merge into the Sepik Plains. The Plains slope very gently to the south 
towards the Sepik River for a distance of between 30 km and 40 km.  

The languages spoken north of the Sepik River exhibit three outstanding demographic 
and geographical features. The first is the highly unequal distribution of the number of 
speakers across the number of languages. Although this is linguistically a very diverse 
area, a small number of languages are spoken by a large number of people and a large 
number of languages are spoken by small numbers of people. In his pioneering checklist of 
Sepik languages Laycock (1973:54) documented 214 languages, including 11 Austronesian 
languages, 33 Trans New Guinea (TNG) phylum languages and 10 languages that he could 
not classify. Of these 160 classifiable non-Austronesian and non-TNG languages, Laycock 
thought 138 belonged in just two groups: the Torricelli phylum with 46 related languages 
and the Sepik–Ramu phylum with 92 related languages (Table 1). Speakers of Laycock’s 
Sepik–Ramu and Torricelli phyla comprised 80 per cent of the estimated total population 
of East and West Sepik Provinces in 2000. More than half of these people speak a Sepik–
Ramu phylum language and one-quarter a Torricelli phylum language. Laycock’s proposed 
Sepik–Ramu phylum has been revised by Foley (1986; this volume) and Ross (this 
volume). Their revisions concentrate on the relationships between the Sepik and Ramu 
languages and they do not suggest changes to Laycock’s classification of the Ndu family 
within his Sepik–Ramu phylum, which has the largest number of speakers of all the 
languages he surveyed. Nor do Foley or Ross propose changes to the classification of 
Laycock’s Torricelli phylum languages. Therefore I will continue to use Laycock’s 
classifications, except that from now on I will call his Sepik–Ramu phylum ‘Sepik’.3

 
  
2  Asia Pacific Viewpoint 42:2–3, August–December 2001, a special issue on agricultural transformation 

and intensification, guest edited by Bryant Allen and Chris Ballard with Elanna Lowes. 
3  The advantage of using Laycock’s classifications is that he linked them to 1970 Census Units (villages) 

and the number of people speaking these languages in 2000 can be estimated. The 1970 Census Units can 
be linked to the 1980 Census Units. The 2000 populations here are the 1980 census figures increased by 
the inter-censual population growth between 1980 and 1990. The 2000 PNG National Census figures are 
not used because in the 2000 PNG National Census, new Census Units were added arbitrarily and the 
names of previous Census Units were changed without reference to earlier censuses or their names 
spelled differently. It is presently not possible to relate the 2000 Census to previous censuses. For the 
purposes of this paper, geo-located 1980 Census Units have been used to produce the maps. 
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Table 1: Estimated number of speakers, by language group, East Sepik  
and West Sepik Provinces, Papua New Guinea, 2000 

 
Language phyla Population % 

Sepik[a]  260,224 54.9 
Torricelli  120,586 25.5 
Trans New Guinea  37,043 7.8 
Austronesian  20,111 4.2 
Sko  7,058 1.5 
Kwomtari  4,485 0.9 
Left May  2,174 0.5 
Unclassified  2,715 0.6 
Unlocated  19,359 4.1 

   
Total  473,755 100.0 

 
Source: Language classification from Laycock (1973); population estimates based on 
1980 national census. Note: [a] Laycock’s original Sepik–Ramu phylum has been revised 
by Foley (this volume) who suggests it should be split into two unrelated groups. This 
figure refers to populations located in the East and West Sepik Provinces only. 

 
Table 2: Laycock’s ‘Sepik’ and Torricelli phyla languages:  

estimated number of speakers by language, 2000 

  ‘Sepik’ phylum    Torricelli phylum 
Language (family) Persons % Language Persons %
Abelam (Ndu) 72,696 28 Southern Arapesh 21,070 18
Boiken (Ndu) 45,988 18 Mountain Arapesh 14,877 12
Kwanga (Nukuma) 21,039 8 Olo 13,488 11
Sawos (Ndu) 13,610 5 Urat 6,640 6
Iatmul (Ndu) 10,791 4 Au 5,710 5
All others [n=86] 96,101 37 All others [n=41] 58,801 49
Total 260,224 100 Total 120,586 100
Mean of all others 1,105 Mean of all others 1,434 

 
Source: Language classification from Laycock (1973); population estimates based on 
1980 PNG National Census increased at 2.46 per cent per annum for 20 years. This is 
the average rate of population increase in the Momase region from 1966–2000. 
Note: ‘Sepik’ phylum family names in italics. ‘Sepik’ phylum refers to Laycock’s Sepik–
Ramu phylum.  
 

This unequal distribution of the number of speakers between Laycock’s phyla is 
continued within both the Torricelli and Sepik phyla. Five of the 92 Sepik phylum 
languages—Abelam, Boiken, Kwanga, Sawos and Iatmul—contain 63 per cent of all 
speakers of this phylum and four of these languages, Abelam, Boiken, Sawos and Iatmul, 
are all classed by Laycock as closely related Ndu family languages. Kwanga, the fifth 
language, is classified by Laycock as a Nukuma family language, a family of languages 
that are closely related to the Ndu family. Ndu family speakers alone comprise 55 per cent 
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of the estimated total population of the two Sepik provinces in 2000 (Table 2, Figure 2). 
The distribution of the population within the Torricelli phylum, Laycock’s phylum with the 
next largest number of speakers, is less unequal than within the Sepik phylum; but even in 
this phylum, speakers of the five largest languages (out of a total of 46 languages in the 
phylum) make up more than half of all Torricelli phylum speakers. 
 

 
 

Figure 2: Estimated number of speakers, by number of languages 
 – Torricelli and Sepik phyla, 2000 

The second outstanding feature of Sepik languages is their geographical distribution 
(Figure 3). Villages occupied by Sepik phylum language speakers are located along the 
length of the Sepik River, on both sides of the river. They also extend across the plains to 
the southern side of the foothills of the coastal ranges. Near Wewak, Boiken (Ndu family) 
speakers live in the foothills, in the mountains, on the northern coastal plain and some are 
situated on the coast itself. Torricelli phylum language speakers on the other hand live in 
villages located along both sides of the coastal ranges and along the north coast, although 
there are more villages on the southern side of the range than the north. They are not found 
anywhere on the Sepik River floodplain. Notably, where Boiken-speaking villages (Sepik 
phylum language) go across the coastal range they separate Torricelli-speaking villages 
into two groups.4

 
 
 
 
 
 
 
 
  
4  A third group of villages located in Madang Province on the coast south and east of Manam Island 

(Ambana, Babangaua, Buaikulu, Daula, Kamasina, Kosakosa, Kwongam and Lilau) are said by Laycock 
(1973:17) to be occupied by people who speak Torricelli phylum languages (Monumbo and Lilau). 
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The third feature of the demography and geography of Sepik languages is the location 
of the speakers of the languages with the largest numbers of speakers, relative to each 
other. With the exception of 12,500 Torricelli phylum Olo language speakers living in 
villages around Lumi in West Sepik Province, the villages occupied by speakers of the 
Torricelli phylum languages with the most speakers (Mountain Arapesh and Southern 
Arapesh), are located in a narrow band along the southern side of the coastal ranges, 
immediately adjacent to the villages of 60,000-odd Abelam speakers and 40,000 Boiken 
speakers, languages of the Sepik phylum Ndu family with the largest number of speakers 
by an order of magnitude. Southern Arapesh- and Mountain Arapesh-speaking villages are 
now separated by Abelam-speaking villages, but once may have spoken the same language 
(Glasgow & Loving 1964:8). The villages of speakers of the Nukuma family Kwanga 
language (the Sepik phylum language with the third largest number of speakers) are 
located west and south of the Southern Arapesh villages and west of Wosera Abelam-
speaking villages. Thus, with one exception (Olo speakers), the languages with the largest 
numbers of speakers in the linguistically unrelated Sepik and Torricelli phyla are located 
closely adjacent to each other. 

Present explanations 

Central to the present explanation of this demographic and geographic pattern of 
language distribution north of the Sepik River, are migrations of one group of language 
speakers from the vicinity of the Sepik River north to the foothills. It is well summarised 
by Tuzin (2001:53): 

The geographical distribution of all these languages suggests that not too long ago – a 
few centuries, judging from rate-of-change assumptions applied to the wordlist data – 
Arapesh speakers occupied a long, unbroken segment of the Prince Alexander and 
Torricelli foothills-plains transition zone … Then, at some historical period, all of this 
changed. Ndu speakers entered the region from the south, drove a wedge between 
Arapesh speakers, and extended on over the mountains to the coast.  
… How did these movements occur? Chances are, they happened gradually, over a 
period of generations. The northward movement of Ndu speakers was not an orderly 
invasion; local groups fought each other quite as much as they fought any Arapesh 
they encountered. 

An associated explanation of this linguistic and demographic pattern is that the Abelam 
possessed a culture that was superior and more ‘powerful’ than the people they came into 
contact with in their migrations (Forge 1990). I find explanations that depend on inherently 
‘powerful’ cultures worrying, and here, in agreeing with Forge’s assertion that Abelam 
culture was ‘highly creative and innovative’, I try to provide an explanation of why it 
became like that. I argue that the sources of Abelam ‘power’ are located in historical 
circumstance and chance, in that they were able to innovate technically to intensify their 
food production systems and to innovate socially, as Forge describes, to reduce internal 
conflict. 
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Vegetation change as evidence of ‘migration’ across the plains 

The Sepik Plains, across which the ‘migration’ is proposed to have occurred, intrude 
into valley embayments within the foothills on their northern edge but widen towards the 
south, terminating: 

in a terrace between 20 and 30 ft [8 to 10 m] above the Sepik flood-plain. In general, 
the upper plains end about 6 miles [10 km] north of the Sepik, but meet the river at 
Pagwi and Timbunke to form a high, flood-free bank … the southern edge is highly 
fretted with several detached “islands” within the flood-plain. The upper plains are a 
depositional surface mainly of clays … The surface is generally flat and ill drained, 
with a pronounced microrelief … The large south-going valleys are narrowly 
entrenched up to 100 ft [35 m] below the plains in the north, decreasing to 20 ft [7 m] 
in the south. The rivers are flanked by narrow alluvial terraces, widening out to delta-
shaped flood-plains and back swamps along the northern edge of the Sepik flood-plain 
(Reiner & Mabbutt 1968:63). 

An outstanding feature of the Sepik Plains is the extremely low fertility of the soils. 
Haantjens, Reiner and Robbins (1968:19–20) write of them: 

many soils are so deficient in plant nutrients that no development is possible … These 
include not only deficiencies of phosphate and potash but also of several trace 
elements, whilst commonly the nitrogen levels are also low. The problem is 
complicated by the strong phosphate-fixing capacity of the very acid soils. 

A migration north from the Sepik River, north across these plains and into the foothills, 
was first proposed in writing in March 1961. The late 1950s and early 1960s was a time of 
scientific ferment at Maprik, the tiny colonial outpost that had been established in the late 
1930s in response to gold mining in the Amogu River headwaters: a CSIRO land survey 
team5 was in the area; medical researchers6 were investigating blood groups, malaria, tinea 
and nutrition as well as studying Abelam beliefs and practices about disease; Bailey and 
Whiteman were observing food intake and child and adult malnutrition; Don Laycock was 
documenting languages; Anthony Forge was working on the ethnography of Abelam ritual 
and art at Wingei; and David Lea was studying the human ecology of Abelam agriculture 
at Yenigo and Stapikum. The degree of contact these people had with each other in the 
field is not known, but, for example, Lea acknowledges assistance from Forge; 
MacClennan and Forge cooperated in making 16 mm films of Abelam rituals; Schofield, 
Lea and Forge cooperated in making a submission to the colonial administration on the 
plight of Wosera Abelam, and Laycock and CSIRO survey team member Robbins 
extensively quote each other’s work, although it is unlikely they met in the field. 

The ‘migrations across the plains’ explanation of the geographical distribution of 
language speakers in the Sepik relies heavily on the published and unpublished papers of 
Laycock and Robbins. However it is not safe to rely upon these papers because of the 

  
5  H.A. Haantjens (leader and soils), J.R. McAlpine (land use and population), J.A. Mabbutt and E. Reiner 

(geomorphology and geology), R.G. Robbins (vegetation) and J.C. Saunders (forests) did fieldwork in the 
Sepik between July and October 1959. 

6  The Department of Public Health established a research laboratory at Maprik in 1956 to work on malaria. 
Basic epidemiological work was carried out in Abelam villages from 1959 (Spencer 1994). 



The place of agricultural intensification in Sepik foothills prehistory      593 

circular and sometimes careless way in which they quoted each other’s work and also, 
because at other times they did not quote each other’s work when they should have.7  

R.G. Robbins authored the first written document in March 1961 that explains Sepik 
prehistory in terms of a migration by people from the area of the Sepik River across the 
plains into the foothills. In a chapter on ‘Vegetation’ in the preliminary report on the 
Wewak–Lower Sepik survey,8 Robbins wrote of the Sepik Plains: 

No direct evidence now remains of a past forest vegetation over the middle Sepik 
plains. The present population is sparse and lives along the narrow strips of forest 
bordering the river gullies. The Maprik people, who constitute the highest population 
densities to the north, show by their language affinities that they migrated north-wards 
across the grasslands from the Sepik River (CSIRO 1961:125). 

No reference to Laycock, or any other linguist, occurs in this document. Six months 
earlier in September 1960, Robbins had presented a paper to a symposium on the impact of 
humans on the vegetation of Papua New Guinea, but it is not known whether he put 
forward the linguistic evidence in this presentation. In October 1961 Robbins published 
another paper on the vegetation of Papua New Guinea in the Department of Territories 
publication Australian Territories. In it he blamed ‘native clearing, gardening and repeated 
burning’ (Robbins 1961:28) for the development of grasslands and noted that the Sepik 
Plains were the largest area of grasslands in the country, but he did not mention the 
‘migration’ nor the linguistic evidence for it. This is despite an article by Laycock in the 
same publication only four months earlier in June 1961, in which he wrote: 

The total number of speakers of Ndu-family languages is about 58,000. This raises the 
problem of the origin of their common ancestor … where could such a large number 
of people have come from? Not from the coast or the mouth of the Sepik; the present 
Boikin speakers on the coast still have no knowledge of ocean navigation … This 
suggests that the ancestors of these people came from the Sepik, probably in several 
waves, burning off forest and forming the present grasslands as they moved north 
(Laycock 1961:40). 

Laycock does not cite Robbins in this paper, nor any other evidence for the ‘burning 
off’ of the forest and the forming of the grasslands. 

Robbins’s 1960 Goroka symposium paper was published in 1962 (Robbins 1962) and in 
it he referenced Laycock’s work in the following way: 

On linguistic studies, Don Laycock (pers. comm.) suggests a settlement of the Sepik 
plains at least 500 to 800 years ago by the ancestors of people now living to the north 
along the inland foothills of the coastal ranges (Robbins 1962:325). 

Laycock carried out fieldwork along the Sepik River and in the Maprik area between 
July 1959 and February 1960. He was thus in the field at the same time as the CSIRO team 

  
7  I am as much at fault as other authors who have accepted this explanation without question. In 1986 I 

presented a paper titled ‘Some environmental considerations in Sepik culture history’, to a Wenner-Gren 
Foundation Symposium in Mijas, Spain, in which I relied heavily on the explanation by Robbins.  

8  John McAlpine (pers. comm., August 2003) explains that a condition of the funding for the CSIRO Land 
Research teams to work in Papua New Guinea was that they had to present a draft report to the colonial 
administration within 12 months of completing a field survey. The final report was delayed several years 
because of problems with printing the large map sheets that accompany this report. 
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but he probably had no contact with them.9 They are not referred to in the lengthy 
acknowledgments in his doctoral thesis. It is likely Laycock was back in Canberra by 
March 1960. His PhD thesis was presented to the ANU in May 1962 and it was published 
by the Linguistic Circle of Canberra, largely unchanged, in 1965.10 Laycock’s thesis 
concentrates on what he called the Ndu family11 of his ‘Sepik–Ramu phylum’. Laycock 
concluded that the present locations of the Abelam, Boiken and other Ndu family language 
speakers, were evidence of ‘a probable penetration by the Abelam northwards into country 
already occupied by the Arapesh’ (1965:193 [267]). He then spends some pages 
contemplating possible migration routes but concludes, ‘in the last analysis, the [Ndu] 
family cannot be traced with certainty further than to the Middle Sepik, where the Iatmul 
still live’ (1965:196 [272]). In support of the hypothesised migrations of the Abelam and 
Boiken speakers across the plains from the Sepik River, Laycock cites the chapter on 
vegetation by Robbins, in the March 1961 CSIRO preliminary report: 

the grasslands which form the “kunai” or “plains” country to the south of Maprik, and 
north of the river, are considered by botanists to be anthropogenic (see CSIRO 
1961:124), caused by extensive shifting cultivation and burning of forested areas on 
the part of a large population (1965:194–95 [269]). 

In the published version of the Goroka symposium paper, and as the most important 
evidence for his argument that all short grass areas in Papua New Guinea were caused by 
human interference, Robbins writes of the Sepik Plains that despite annual rainfall deficits 
and poor soils, the ‘explanation of their existence must lie in their artificial creation by the 
conversion of previous forest vegetation’ (Robbins 1962:315). He describes a typical 
shifting cultivation system and argues that in the early stages of regeneration, fire will 
suppress forest species. The paper contains an air photo mosaic of the Sepik Plains and the 
foothills with an extended caption that draws attention to the regrowth to the north of the 
plains on the lower foothills, occupied by Abelam speakers, and concludes, ‘there is little 
doubt that this photo illustrates a still current history of forest destruction and conversion to 
grassland in the wake of an advancing population front’ (Robbins 1962:316). The paper 
contains two air photos of the foothills inland of Wewak, occupied by Boiken speakers, in 
which grassland is replacing forest along the ridges, as evidence of the relationship 
between settlement and grasslands. Robbins again uses the phrase, ‘advancing population 
front’ as an explanation of the process of deforestation, brought about by ‘gardening in 
forested country’ which, ‘moves gradually ahead of the ravages consequent upon such 

  
9  John McAlpine is certain the CSIRO field teams did not meet with Don Laycock in the field. Laycock 

depended heavily on missions, whereas the CSIRO team was independent with its own transport and 
camping arrangements. 

10  I reference to the Linguistic Circle of Canberra Publications 1965 version of Laycock’s thesis because it 
is easier to access than the thesis, but include the thesis page references in square brackets. Robbins 
borrowed Laycock’s thesis from the ANU Library in January 1963. The inside cover of the ANU Library 
copy of Laycock’s thesis has a form to be signed by all readers. The first person to sign this form, on 10 
January 1963, was R.G. Robbins. 

11  ‘Ndu’ means ‘man’ in Wosera Abelam language and was chosen by Laycock for a group of languages 
first reported as being related in 1922 by Kirschbaum, who called the group ‘Tuo’, which is ‘man’ in 
Boiken language (Laycock 1965:185). Laycock (1965:25) finds that ‘Abelam’ was first used by Mead 
(1938) as the name used by the Mountain Arapesh to refer to the people now known as Abelam, and was 
established in the literature by Kaberry. The Abelam did not have a name for their own language, a not 
uncommon situation in Papua New Guinea. 
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gardening. Finally open grassland, supporting only a sparse residual population, is left 
behind’ (Robbins 1962:328). 

In his PhD thesis Laycock writes that before he left for fieldwork in the Sepik, ‘no one, 
least of all myself, had more of an outline knowledge of what I might expect to find in the 
way of languages and their internal relationships throughout the Sepik District’ (Laycock 
1962:i). Elsewhere (Laycock 1961) he refers to previous work by Capell on the distribution 
of Sepik languages other than Ndu family languages, Behrmann on the river languages, 
and work by Kirschbaum and Schmidt on Boiken language in the 1920s, but explains that 
the material available dealt with individual languages only and not with their relationships 
with each other. His is the first classification of these languages and so are the 
hypothesised relationships between them. 

If this is so, then the source of Robbins’s 1961 reference to the ‘language affiliation’ of 
the people around Maprik must be Laycock. Between 1959, following the Sepik fieldwork 
and before he had written the final draft of his contribution of the preliminary CSIRO 
report, Robbins left the Land Research Division at Black Mountain and took up a research 
position at the ANU’s Research School of Pacific Studies, in the same building occupied 
by Laycock. It is likely that soon after Laycock’s return from the Sepik in 1960, he and 
Robbins became aware of the convergence of their findings and that they began to 
uncritically quote each other’s work. 

The vegetation evidence questioned 

It seems safe to conclude that the ‘migration’ hypothesis originated with Laycock. But 
Robbins needed Laycock’s linguistic evidence of ‘migrations’ more than Laycock needed 
Robbins’s assertion of the deforestation of the plains. Robbins needed to explain, in the 
absence of any conclusive botanical evidence, how people practising shifting cultivation 
had turned the plains, now almost devoid of population, from forest into grassland. He also 
needed to do this in the context of an intellectual dispute with some of his colleagues, who 
challenged his ‘evidence’ and the interpretations based on it. Laycock on the other hand, 
had produced the evidence that people who spoke languages that were linguistically 
closely related to languages spoken on the Sepik River were now living north of plains, 
across the mountains and along the coast. An inability to explain how they got there did 
not weaken his findings. Only a linguistic challenge to his grouping of the languages 
would have done that and a serious challenge has not emerged yet, over 40 years since 
Laycock first presented it.  

Robbins’s argument that the Sepik Plains’ dominant Ischaemum-Themeda short grass 
vegetation was the outcome of prehistoric degradation caused by shifting cultivation was 
one position in a debate over the origins of all Papua New Guinea grasslands, among the 
members of the CSIRO survey team, that had begun in 1958 during fieldwork in the 
Madang Province. Robbins was of the opinion that all Papua New Guinea short grass 
grasslands were the final and inevitable outcome of shifting cultivation, whereas his soil 
scientist colleagues, while they agreed that human activities could result in grasslands, 
argued that a short grass outcome was not inevitable, and that the vegetational outcome 
was also determined by local soil and climatic conditions. This debate grew into a 
disagreement and became personal. It was possibly one reason why Robbins left the 
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CSIRO to go to the ANU.12 Robbins needed supporting evidence for his argument, and he 
developed the ‘migration’ hypothesis well beyond Laycock’s treatment of it. 

In 1964, with co-author Edward Reiner, a geomorphologist from the Wewak–Lower 
Sepik survey team, Robbins set out in more detail the ‘advancing population front’ 
explanation of the Sepik Plains grasslands. Five main arguments were presented: 

• that the botanical characteristics of the ‘gully remnant’ forest observed on the narrow 
floodplains of rivers running south from the coastal ranges across the Sepik Plains 
were structurally and botanically identical to the primary forests of the ranges and 
foothills to the north, and so it was highly likely that the plains themselves had also 
once been forested; 

• that ‘the work of anthropologists13 and linguists leaves little doubt that the Abelam 
and other tribes in the northern areas arrived by migration from the Sepik River’; 

• Laycock’s 1961 Australian Territories paper and his 1962 thesis are referenced to 
substantiate a ‘tentative five hundred to eight hundred years for the separation of the 
Abelam dialect within the Ndu family group’ (Reiner & Robbins 1964:43);14 

• that ‘there is a clear indication that the migration flow across the area resulted in a 
clearing of all forest except [emphasis in original] that bordering the streams. This is 
somewhat contrary to expectations … Could it be that a tradition of keeping to high 
ground to avoid risk of flooding or fear of water-dwelling spirits15 affords an 
explanation?’ (Reiner & Robbins 1964:43); and  

• that the low hills located to the north of the Sepik Plains, dominated by Saccharum 
species of tall cane grass and cultivated as part of a shifting cultivation cycle, were 
being turned from forest into Themeda and Ischaemum short grasses, like the plains 
before them, as part of the same process. 

Almost immediately Robbins’s colleagues at CSIRO took issue with the ‘facts’ 
presented in this paper and with much of the reasoning. In a paper published in 1965, three 
soil scientists from the same team that did the original Sepik survey with Robbins, argued: 

• that people would not have moved across the plains, because the naturally extremely 
poor soils would have all but prevented agriculture being practised on the plains; 

• that migrants would not have crossed the plains, but would have moved up the rivers, 
using the fertile alluvial soils there and that people moving north from the seasonally 
inundated land to the south would have been familiar with the problems of poor 
drainage on some of the alluvial soils in the valleys; 

• that there were significant differences between the soils of the gallery forest found 
along the shallow valleys crossing the plains, and the grassland soils themselves—

  
12  John McAlpine (pers. comm.) who was a member of the CSIRO Land Research Division survey teams, 

remembers that in the 1960s ‘medals were handed out to researchers who became involved in the battle of 
the Sepik grasslands, because you could not but get wounded in that battle’. 

13  Papers by Mead and Kaberry are footnoted. Mead and Kaberry are also referenced in Laycock’s thesis. 
Neither provide details of what Mead or Kaberry said about the origins of the Abelam. 

14  But Laycock does not give these figures in either his Australian Territories paper or his thesis. Reiner and 
Robbins do not provide page references. 

15  Reiner and Robbins give no reference to Abelam relationships with water spirits.  
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the grassland soils were extremely infertile and the gallery forests soils were of 
reasonable to excellent quality for agriculture;  

• that the ‘gallery remnants’ described by Robbins were not primary forest remnants, 
but were secondary forest that was part of a regular swidden cycle;16  

• that if the plains had been cultivated, the loss of forest subsequent to cultivation 
would have been extremely rapid, whereas along the rivers, the regeneration of 
secondary forest would have been normal;  

• that New Guinea offers many examples of extensive well-established tall grasslands 
on long-cleared fertile land with high rainfall and that there was no evidence that the 
Sepik Plains had ever passed through a tall grass stage; and finally that,  

• ‘the argument that the differences between the grasslands of the infertile plain and 
more fertile foothills denote a difference of age, and hence in themselves indicate a 
northwards migration of population, has scant validity’ [emphasis added] (Haantjens, 
Mabbutt & Pullen 1965:219). 

In summary, while Haantjens, Mabbutt and Pullen did not question Laycock’s 
‘migration’ hypothesis (they had no grounds on which they could do that) they produced 
evidence and arguments that directly challenged Robbins’s interpretation of Laycock. If 
there were migrations, they argued, they were not across the plains. Their most important 
point, from the viewpoint of the problem being discussed in this paper, is that no botanical 
evidence exists that the plains have ever been forested, although it is not impossible that 
they have been. However if people were responsible for the deforestation of the plains 
through shifting cultivation, cultivation could not have been practised for more than one 
cycle because the forest would not have recovered from the initial clearing and dry season 
fires would have quickly brought about and maintained a short grass community. 

That is where the debate ceased. When the 1961 draft report was published in 1968, 
Haantjens, Robbins’s main critic, was the editor. Robbins’s contribution on the Sepik 
grasslands in the published version reads: 

All the grasslands are here considered to be disclimax in nature, that is, to have been 
initiated by shifting cultivation over previously forested areas and subsequently 
entrenched by their periodic burning. The process may have occupied some hundreds 
of years … The present population is sparse and lives along the narrow strips of forest 
bordering the river gullies. The Maprik peoples, who constitute the greatest population 
concentration to the north, show by their language affinities (Laycock 1965) that they 
migrated northwards across the grasslands from the Sepik River. Such past migration, 
considered with the apparently marginal conditions of the original forest and the 
increased efficacy of wind-driven fires along the continuous north-south corridors of 
the plains, may well explain the rapid conversion of the area to grassland (Robbins 
1968:111–112). 

Four years later, in the CSIRO Land Research series report on the adjacent Aitape-
Ambunti area, which covers the western margins of the Sepik Plains, the section on 
vegetation was written by botanist P.C. Heyligers. Haantjens was again the editor. 
Heyligers (1972:98) wrote: 

  
16  The 1991 survey of agricultural systems confirmed low intensity bush fallowing in the lower plains river 

valleys. 
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The origin of the grasslands in this latter area is discussed by Robbins (1968), Reiner 
and Robbins (1964), and Haantjens, Mabbutt and Pullen (1965). The conclusion is 
reached that the grasslands are fire climax communities and Haantjens, Mabbutt and 
Pullen (1965) put forward the hypothesis that clearing of large areas of forest and 
early abandonment of the gardens because of the poor physical environment have 
promoted grassland formation and that expansion of the grasslands in poor regrowth 
has been facilitated by droughts and level topography. Evidence in the present survey 
supports this hypothesis.  

Evidence that Robbins himself accepted that the Sepik Plains may not be the outcome 
of human interference is found in a paper published in 1972, where he wrote: 

The Sepik grasslands cover some 600 square miles and may well constitute natural 
grassland. The extremely infertile clays are alternatively waterlogged in the wet 
season and drought-cracked in the dry season, and although total rainfall is adequate 
for forest cover, the extreme seasonal variations restrict tree growth to the incised 
streams which flow across the plains to the Sepik River. Smaller pockets of natural 
grasslands must, of course, have been present throughout New Guinea to act as 
reservoirs to stock other cleared areas (Robbins 1972:86). 

The importance of the rivers 

At the end of this review of the debate over the vegetation history of the plains, the 
question of the nature of the ‘migration’ of Laycock’s Ndu family from the Sepik River to 
the foothills remains unanswered. Did it take the form of the movements of significant 
numbers of people across the plains, or did peoples speaking ancestral Ndu family 
languages move north from the river in a different manner? The matter of routes and the 
nature of the ‘migrations’ have been discussed in some depth by Roscoe. 

Roscoe’s first major contribution (Roscoe 1989a) takes a different approach to the 
botanists and the linguists, and uses oral ‘settlement histories’ to trace the movements of 
present-day Boiken language speakers from their origins to their present-day locations. To 
summarise an impressively detailed paper, Roscoe finds that it is likely that Boiken 
speakers originated from somewhere near the Chuyngai Hills (north of the Sepik River 
immediately north of Tambunam village and in an area where people now speak the Sawos 
language) and that they ‘pushed up the Mindjim-Pasik river system … then spread along 
the southern and eastern foothills’ (1989a:144–45). He cites Haantjens et al. (1965) paper 
in support of his conclusion from oral historical evidence that the movement was up the 
rivers, rather than across the plains. I will not here deal with Roscoe’s discussion of the 
more speculative role of the Sepik estuary (Swadling et al. 1989) in stimulating the initial 
movements of the ancestral Boiken. First, it is not directly relevant to my argument, and 
second, it is difficult to see how it might have influenced the movements of other ancestral 
Ndu speakers, such as the Abelam, who are considerably further west and further inland of 
the Boiken and the shores of the estuary.17

In his second major contribution to this question, Roscoe (1994) attempts to examine 
movements of all the Ndu family language speakers and surrounding Torricelli phylum 

  
17  If the estuary was infilled by sediments carried into it by the Sepik River then the infilling would have 

been slow. It would not have significantly affected river levels upstream, and would not have directly 
affected access to estuarine resources of people not living on or near its shores. 
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language speakers, using information about the movements of settlements provided by 
other researchers, which has to be less reliable than the data that he used in the 1989 
paper.18 Nevertheless, the maps presented in this paper suggest that ancestral Abelam 
speakers moved from an origin somewhere near present-day Avatip village on the Sepik 
River. These maps do not have rivers other than the Sepik, but on the basis of Roscoe’s 
earlier arguments we can assume the ancestral Boiken are moving up the Midjim and the 
Pasik rivers. What of the ancestral Abelam? 

The present-day distributions of Abelam speakers strongly indicates that they moved up 
the Amogu River and then spread up to 20 km from the Amogu River to the east and west 
(Figure 4). The Boiken speakers have spread up to 25 km east and west from the upper 
Mindjim and Pasik rivers and over 40 km north to the coast. The Screw River joins the 
Sepik River west of Pagwi, directly north of Avatip village19 and is a much larger river 
system than the Mindjim-Pasik system. About 12 km from the Sepik River the Screw 
River separates into two major tributaries: the Bongos River, the western and the larger, 
that originates in the Torricelli Mountains southwest of Aitape, and the Amogu which 
heads in the Prince Alexander Mountains north of Maprik and runs south along the western 
margin of the Sepik Plains. The Amogu River has two important tributaries, the Nanu 
River and the Amuk River that enter from the west. The Parchi River is immediately east 
of the Amogu River and although it has a much smaller catchment, comes within 900 m of 
the Amogu near Kunjingini Mission. The Parchi River joins the Sepik River 20 km 
downstream from where the Screw River joins. 

All but a handful of the estimated 67,000 Abelam speakers are presently located in the 
catchments of the Screw River or the Parchi River (Figure 4). Most Abelam-speaking 
villages are clustered along the Amogu River or the Parchi River. In the upper reaches of 
the Amogu River, Abelam-speaking villages extend around 20 km to the east, into the 
Parchi catchment. Seven Abelam-speaking villages are located around 5 km east of the 
Parchi River in the Atelim River catchment. In the middle sections of the river, known as 
‘the Wosera’, where population densities are now some of the highest in lowland Papua 
New Guinea, Abelam-speaking villages are found up to 20 km west of the Amogu River, 
in the Nanu-Mihambom and the Sarong River catchments. Both the Nanu and the Sarong 
are tributaries of the Screw River.  
 

  
18  Roscoe (1994) uses settlement histories provided by a number of fieldworkers, including from myself for 

Kombio, Wam, Urim, Urat and Kwanga areas. I was never confident enough to use my own information 
in a publication because I did not know whether a particular ‘settlement history’ referred to a single 
extended family at one extreme or to a whole ‘descent’ group at the other and because there was no time 
depth to the histories; some could have happened in 1850 and some in 1750 and only those that could be 
related to genealogical records of the previous three generations could be considered to have some 
temporal reliability. These are problems that Roscoe acknowledges. 

19  Avatip is today a Manambu-speaking village (Manambu is a language of the Ndu family). The village 
with the closest affinities to Abelam is Yelogu, which is located 17 km west of Avatip and the Screw 
River and about 5 km north of the Sepik River. Laycock (1965:139) says, ‘in some ways Yelogu give the 
impression of being a dialect of Abelam’. However he suggests the Yelogu are not left-behind ancestral 
Abelam, but have moved east from the lower Screw River. 



 

 

600      Bryant J. Allen 

 

 
 

Fi
gu

re
 4

: P
re

se
nt

-d
ay

 d
is

tri
bu

tio
n 

N
du

 fa
m

ily
 la

ng
ua

ge
-s

pe
ak

in
g 

vi
lla

ge
s, 

an
d 

ne
ig

hb
ou

rin
g 

To
rr

ic
el

li 
 

ph
yl

um
-s

pe
ak

in
g 

vi
lla

ge
s, 

by
 ri

ve
r c

at
ch

m
en

t (
So

ur
ce

: L
ay

co
ck

 1
97

3;
 P

N
G

 N
at

io
na

l C
en

su
s 2

00
0)

 

 



The place of agricultural intensification in Sepik foothills prehistory      601 

However, the Nanu-Mihambom, Amuk and Amogu sub-catchments of the Screw River 
catchment are also the present-day location of the great majority of the Torricelli phylum 
Arapesh speakers. The densely populated Southern Arapesh-speaking villages are located 
between the Nanu and the Amuk rivers, with the Ilahita Arapesh village complex (Tuzin 
1976) midway between the two rivers. The Mountain Arapesh-speaking villages are almost 
all located in the upper catchment of the Parchi River, now separated from the Southern 
Arapesh by Abelam-speaking villages. 

The arguments of Haantjens et al., Roscoe’s oral historical work and the present-day 
locations of Abelam and Boiken villages relative to river catchments and watersheds, all 
suggest that the rivers that run south across the Sepik Plains were a more important entry 
point for ancestral Abelam and Boiken speakers into the Sepik foothills, than the Sepik 
Plains themselves. It seems likely that movements across the Sepik Plains did not take the 
form of a broad ‘population front’ but rather, were narrow linear movements and that the 
spread of this population to form a broad strip east and west along the foothills, occurred 
after they had moved up the rivers into the hills. 

The time dimension 

Putting a time depth to these movements is an altogether different problem and has not 
been satisfactorily resolved. Many of the oral ‘settlement histories’ used by Roscoe, and 
other evidence referenced by him, including genealogical work among the Iatmul and the 
Sawos, and Tuzin’s (1976) ethnographic work at Ilahita, have a shallow time depth of only 
200 to 300 years. However Roscoe argued for ‘considerably greater antiquity’ on the 
grounds that northern Abelam villages, like Kalabu, could not have grown to their present 
size in only 200 to 300 years. 

Robbins twice quoted personal communications from Laycock, that the ‘plains were 
settled’ (Robbins 1962:325) and that the Abelam separated ‘within’ the Ndu family (Reiner 
& Robbins 1964:43) between 500 and 800 years ago. But Laycock appears never to have 
published these dates and the results of his glottochronological work have Wosera and 
Maprik Abelam speakers separating from Boiken speakers between 1200 and 1600 years 
ago. Of these dates he writes, ‘the time depth figures are presented somewhat hesitantly, 
and should be read with caution. The figures may be best read as indicating degrees of 
relationship rather than years’ (Laycock 1965:179 [251]). 

One thousand six hundred years would have been more than enough time for even a 
small number of ancestral Abelam speakers to grow, at a modest rate of increase, to the  
70,000-odd speakers that exist today. If the Abelam-speaking population increased at only 
0.5 per cent per year, 100 Abelam-speaking pioneers could have grown to 70,000 in 
approximately 1300 years, all other things being equal (Table 3). How realistic is the 
assumption of a 0.5 per cent per year growth rate? On the basis of the figures quoted in 
Forge (1990:160) the population of Kalabu village increased at a mean rate of 1.4 per cent 
per year between 1940 and 1958, well above the 0.5 per cent per year used above. By 
1962, soon after the introduction of public health services, rates of population increase in 
some Abelam groups were higher than those at Kalabu in the previous decades. The 
northern Abelam population increase was estimated at 2.6 per cent per year and among the 
Wosera Abelam the increase was estimated at 3.1 per cent per year (Lea 1965:204). These 
rates were achieved in the face of high child (0–15 years old) mortality rates, estimated to 
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be 520 per 1000 live births at Winge and 620 per 1000 live births in Wosera. The Wosera 
maternal death rate was estimated at 32 per 1000 total births.20

The point of presenting this material is not to argue that there were only 1000 Abelam 
pioneers or that they arrived in the area 1300 years ago, or that the initial Abelam-speaking 
population grew at 0.5 per cent per annum. Rather it is to suggest that large numbers of 
‘migrants’ are not required to explain the present numbers of Abelam speakers in the 
Maprik area and that it is possible for the present population to have grown to its current 
size from a small number of initial settlers. In the following section I will explain how this 
could have happened. 
 

Table 3: Time taken in years for a population to reach 70,000,  
by initial size and mean rate of increase per annual 

 Size of initial population 
Mean rate of population

increase per annum  100  500   1000 10 000 

 0.25%  2620  1977  1699  778 
 0.50%  1310  988    850  389 
 0.75%  873  659    566  259 
 1.00%  650  494    425  195 
 1.50%  437  329    283  130 

 
Note: Calculated from the equation Time=(LogN(PN)-LogN(P0))/(Rate/100) 

Sepik food production systems 

Thus far, I have argued that it was improbable that a ‘population front’ ‘advanced’ 
across the Sepik Plains. With Roscoe, I think it was most likely that small numbers of 
people moved up the rivers. Roscoe believes the ancestral Boiken moved up the Mindjim 
and Pasik rivers and I argue the ancestral Abelam moved up the Screw River and its 
tributaries. Today, in the whole of the Sepik region below 1000 m above sea level (the 
altitudinal limit of sago), agriculture is only important in a strip about 30 km from north to 
south and 100 km from east to west, in the Torricelli and Prince Alexander foothills, 
centred on the Amogu River and Maprik (Figure 5). Here, although sago remains an 
important co-staple, agriculture is central to cultural and ritual life and is practised at some 
of the highest intensities in the lowlands of Papua New Guinea. Elsewhere the importance 
of agriculture varies from that observed in the villages of Abrau and Kwieftim southwest 
of Lumi (where the Sepik phylum languages of Ak and Awun are spoken) to that among 
the Boiken-speaking villages around Passam immediately inland from Wewak. The people 
at Abrau and Kwieftim have ‘a general disinterest [in agriculture is] shown by a large part 

  
20  Lea cites a personal communication from F.D. Schofield, Director of Medical Research, as the source of 

these rates. A typescript report by F.D. Schofield (Schofield n.d.) in the papers of Anthony Forge contains 
identical figures. This document is not dated but it contains no dates more recent than 1960. It refers to a 
report on the problems of the Wosera by Forge. Lea thought the causes of the high rates of population 
increase were improved health facilities and a ‘breakdown of taboos’, by which he meant sexual 
abstinence during yam growing and post partum and during breast feeding (Lea 1965:197). 
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of the inhabitants … in regard to … cultivation’, people may not visit their gardens for 
months and a crop failure is not a source of concern because ‘productive activities such as 
hunting and making sago and gathering are … sufficient in themselves’ (Kelm & Kelm 
1980:133). At Passam, although everyone makes a new garden every year, gardens are 
small and agriculture is unspecialised and is a supplementary source of food to a sago 
staple (Allen et al. 2002:21–23). 

Food production systems in the present-day Sepik are thus strikingly contrasted. Very 
low-intensity systems based heavily on sago in which agriculture is not taken particularly 
seriously, completely surround an area in which agriculture drives the economy, is 
culturally highly important and is practised at the highest intensities in lowlands Papua 
New Guinea. This area of high intensity agriculture is centred on the Amogu River. 
Population density and land use intensity decline with distance from the Amogu River 
(Figure 6). Agriculture is now central to food production, economic and political life for 
Abelam, Kwanga, Wam, Urat, Urim and some Kombio, Arapesh and Boiken language 
speakers, but Abelam agriculture is the exemplar of these systems. However, it is 
suggested by Laycock that Abelam speakers arrived in their present locations less than 
1600 years ago from an area where agriculture is unimportant today, and probably was 
then, and where sago was and still is, the staple food. Any explanation of the geographical 
and demographic distribution of languages in the Sepik today must explain why and how 
Abelam speakers and some Boiken speakers, as well as large numbers of Arapesh and 
other Torricelli phylum language speakers, became horticulturalists par excellence, while 
other Boiken and other Sepik phylum language speakers such as the Ak and Awun, did 
not. 

 
 

Figure 6: Population density and land use intensity by distance from the Amogu River, 
by agricultural system  
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I believe the explanation of this conundrum begins on the Sepik River. Present-day food 
production systems on the Sepik River are dominated by the seasonal rise and fall of the 
river level. The Sepik may rise and fall by as much as 5 m over 12 months. Sago is the 
most important food, with fish, coconuts and greens also important. During periods of high 
water, sago and other food sources distant from the villages can be reached by canoe. 
During periods of low water, small areas are cultivated with crops on levee banks nearer to 
the villages. A relatively small proportion of total food requirements is produced from 
these gardens, but they are important in the context of what food production technologies 
and crops the ancestral Abelam might have had available to them. 

Gardens are cleared from tall cane grass and from low secondary forest. With 
approximately six months available between annual inundations, land is cleared and 
planted between May and July and harvested between August and December. Crops that 
can produce in six months are important. The most important roots crops are Dioscorea 
alata yams, the same species that the Abelam now grow to excessive lengths by deep 
holing. Dioscorea esculenta yams, now the staple food of the Abelam, are only grown on 
the Sepik River on higher areas where flooding is rare. Yams are staked. Sweet potato has 
become important only within the last 50 years.  

We do not know whether ancestral Abelam speakers were practising agriculture when 
they were resident on or near the Sepik River. However taro and yams were probably 
introduced into Papua New Guinea over 3000 years ago and banana and sugarcane are 
probably indigenous domesticates (Yen 1990:269), so it is certainly a possibility. 

Much of the sago consumed along the Sepik River itself, is not grown on the river, but 
in back swamps to the north and south of the river. Sago is traded to the river from 
communities off the river, in exchange for fish and tobacco from the river (Schindlbeck 
1980; Harrison 1990). The CSIRO’s PNG Resource Information System contains a 
classification of land use intensities that includes a class called ‘sago stands significant’.21 
The map of significant sago stands in the Sepik Valley (Figure 7) shows a large area of 
back swamps with significant sago stands on the northern side of the Sepik River, 
beginning about 70 km west of Ambunti, that is, over 70 km long and on average 5 km 
wide, running parallel with the river until the Waskuk Hills and then running ‘behind’ or to 
the north of the Waskuk Hills and into the Sanchi River valley. Around 1500 Kwoma 
speakers in six villages now occupy both sides of this strip of sago swamp. 

Near the northernmost end of this sago filled swamp, the Sanchi and the Screw rivers 
have built a large alluvial fan out into the Sepik River floodplain. The large swamp 
described above runs along the western edge of this fan up into the Sanchi River valley. 
Due north, only 15 km from the northern edge of the swamp, up a small tributary of the 
Sanchi River, are the southernmost Kwanga villages, centred on Bongos.22 Northwest, a 
  
21  ‘Sago stands significant denotes areas with a continuous stratum of sago palms, with or without emergent 

trees. While these areas are not used for food garden cultivation, they provide a staple food source for the 
population in many wetland areas. In some cases the natural stands are enhanced by the planting of 
preferred cultivars.’ (Bellamy & McAlpine 1995:123). 

22  I initially intended to also deal with Kwanga speakers in this paper, but then decided against it. However, 
if the arguments about the movements of the ancestral Boiken and the Abelam are accepted, it is possible 
to argue that the western Kwanga preceded the Abelam down the Sepik but that they moved up the 
Sanchi River to the Bongos and Sarong tributaries and that the eastern Kwanga later moved to the east of 
the Mihambom River. Foley (this volume) finds that the most likely origin of the Sepik phylum is the 
headwaters of the Leonhard Schultze and Wogamush rivers, that join the Sepik from the south, upstream 
of Ambunti. He argues that Kwanga is linguistically more closely associated with upstream Sepik River 
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mere 10 km from the top of this swamp, is another 35 km2 stand of sago in the valley of 
the Sarom River, a tributary of the Amogu River. On the eastern edge of this sago stand is 
the southernmost Abelam village of Kwaringia.  

I suggest that, as described by Foley (this volume), a relatively small number of 
ancestral Abelam and Iatmul speakers moved down the Sepik River. The ancestral Abelam 
separated off into the area where the Sanchi and Screw rivers emerge into the Sepik 
floodplain. To do this they could have cut north of the Sepik River, along a large sago 
swamp that exists there. The group with the greatest cultural affinity to the Abelam is the 
Iatmul, presently living along the Sepik River upstream and downstream of the Screw 
River confluence with the Sepik River. It is usually assumed that the Abelam separated 
from the Iatmul where the Iatmul are located today, but there is no reason why they could 
not have separated upstream of the Screw River and the Iatmul have continued to move 
down the Sepik to their present location. Ancestral Abelam located in sago swamps north 
of the Sepik River could have begun trading sago back to the Sepik River villages of the 
ancestral Iatmul, as the Sawos do today. An ancestral Abelam population could have 
grown slowly and settlements could have spread along the Amogu River valley to the 
north. 

The further from the Sepik River the ancestral Abelam moved, the further they would 
have been from traded Sepik River fish resources, but the better the environment would 
have become for agriculture and the greater their need to supplement their staple sago diet 
with root crops, greens and hunting. After generations of living in the Sepik River valley 
environment and its seasonal flooding, they would have found the naturally fertile alluvial 
soils and seasonal floods in the northern valleys and terraces familiar. On the other hand, 
the waterlogged and infertile soils of the Sepik Plains would have discouraged even the 
hardiest horticulturalists from persevering with them but would have offered ample 
hunting grounds. Today many parts of the Sepik Plains are burned annually by hunters and 
youthful arsonists. I do not know whether burning associated with hunting reduced a 
previous plains forest community to the grasslands that dominate today, but after observing 
normally wet rainforest on fire during the 1997–98 drought I am persuaded that it could 
have. Annual rainfall on the Sepik Plains at around 1700 mm23 is low relative to many 
places in Papua New Guinea. Robbins’s (1968:112) argument for the destruction by fire of 
a poorly developed tree cover on the plains, during the strong dry seasons, when the 
prevailing southeast winds drive fire up the interfluves between the major streams, could 
be applied to dry season fires set by hunters to flush out game. However the origin of the 
vegetation on the Sepik Plains is no longer central to the explanation of how the Abelam 
came to be in the foothills. 
 

                                                                                                                                                    
languages, such as Iwam and Abau, than with the downstream Ndu family languages. But all of them 
have origins upstream of Ambunti. He finds strong evidence to suggest that Ndu family speakers of 
Iatmul and perhaps Sawos moved east and downstream ‘recently’ and presumably after ancestral 
Kwanga, Boiken and Abelam speakers. 

23  Annual rainfall (in mm) for stations around the Sepik Plains is: Bainyik 1740, Marienberg 1800, 
Angoram 2048, compared with Ambunti 2266 and Wewak 2142. The driest months are June to 
September, when the wind is from the southeast (Arnold 1968:52–54). Soil-water depletion below 50 per 
cent of total capacity probably occurs frequently during the dry season, from April to September 
(McAlpine 1972). 
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Settlements of the valley-dwelling ancestral Abelam were probably located on the edge 
of the plains or on the higher river terraces, to avoid flooding. This is the case today where 
the Wosera Abelam people who use the Amogu and Parchi intensively for agriculture, 
establish their villages on nearby low hills. It is possible that some of the sago seen in these 
areas today was planted, or expanded in area, at this time. Large areas of sago also exist 
today in the southern reaches of the Atilem, Hambili, Mindjim and Nagam rivers (Figure 
7). Roscoe identified the Mindjim River as the most likely route followed by ancestral 
Boiken speakers north into the foothills. 
 

Table 4: Average village population and largest village, by language, 1980 

Village name 
Average 

village 
population

Largest 
village

Number of 
villages

Torricelli phylum    
Ilahita Arapesh[a] 316 534 14
Southern Arapesh (including Ilahita Arapesh) 303 534 45
Bumbita Arapesh 217 357 13
Mountain Arapesh 203 502 45
 
Wam 302 654 8
Urim 213 376 12
Urat 201 523 18
 
Sepik phylum 
Kwanga[a] 298 772 41
Kwoma 176 429 17
Sawos 160 385 54
Ak and Awun 101 229 3
 
Ndu family
Abelam[a] 289 793 161
Boiken 196 530 143
 
Ilahita Arapesh[b] 626 1292 7
Abelam[b] 353 1166 127
Kwanga[b] 330 959 37

Sources: Languages from Laycock (1973). Ilahita Arapesh villages from Tuzin (1976:55, Map 2) 
are Ilhaita, Lehinga, Mui, Ningalimbi, Ingamblis, Tatemba and Utamup which are listed separately 
in the Census. Population figures from 1980 PNG National Census. 

Notes:  
[a] A number of census units with the same name are listed in the Census and they are given a 
number to distinguish them from each other e.g. Ilahita No 1, Ilahita No 2 and so on. Here they are 
treated as individual ‘villages’. 
[b] Here they are treated as one village with the populations summed, to compare them with the 
Ilahita villages, which Tuzin (1976) finds is one village. 
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At some point in their movement up the Amogu River, ancestral Abelam speakers came 
into contact with ancestral Arapesh speakers. Where and when this contact first occurred is 
not known. At the time of their early contacts however, ancestral Abelam- and Arapesh-
speaking villages were probably significantly smaller than they are now. Tuzin (1976:32) 
suggested that Arapesh speakers at the time of contact with the Abelam were ‘dispersed in 
small settlements’, in contrast to the ‘well organized and densely settled Abelam and 
Kwanga peoples’. But there is no evidence for the relative size of these villages more than 
1000 years ago. There is an argument, which I present below, that in the earlier stages of 
their passage north up the Amogu River valley, the ancestral Abelam were restricted to the 
Amogu valley by the gross infertility of the Sepik Plains soils, and so were possibly living 
at higher population densities than the ancestral Arapesh when they came into contact with 
them. Today however, even if attempts are made to take the idiosyncrasies of kiap24 
censussing into account and even if the exceptionally large Arapesh-speaking Ilahita 
village is excluded from the analysis, Abelam-speaking villages are not larger than 
Southern Arapesh-speaking villages. They are about the same size (Table 4). 

The intensification of agriculture 

To explain how the Abelam and their nearest neighbours became horticulturalists and 
how they grew to their present ‘abnormal’ sizes, a brief diversion into agricultural 
intensification theory is necessary. The process of agricultural intensification involves 
increasing production from the same area of land, or from the same amount of labour. 
Boserup (1965) defines agricultural intensification in terms of cropping frequency. Five 
types of increasing land use intensity are described in this model: forest fallow, bush 
fallow, short fallow, annual cropping and multi-cropping.25 Here we are concerned with 
only the first three. This process of moving from one level of intensity to another is 
influenced by relationships between the fertility of the soil, the biomass of the vegetation 
which is cut down onto the site to be cultivated, the length of time the cleared land is 
cultivated, the length of time it is then left uncultivated or in fallow, and the manner in 
which weeds, grasses and woody plants reoccupy the site. If the land is cultivated for too 
long, or if the fallow period is too short for the prevailing environmental conditions, the 
fallow plant successions will not attain their pre-cultivation form and the amount of 
biomass available will decline. Under these conditions the system will degrade and 
agricultural production will decline relative to labour invested. Stone (2001:173) argues 
that the: 

  
24  Kiap is the pidgin term for an Australian colonial administration patrol officer. Administration censuses 

tended to group villages together on the basis of a common language, but other considerations, such as 
how many people could be censused in a working day and the distance between villages were also taken 
into account when deciding village groupings. As a result administration lists of villages, in many cases, 
do not reflect the pre-colonial indigenous arrangements. 

25  Harold Brookfield (2001) makes the point that Boserup’s sequential, staged model of intensification is 
often not followed in reality and he now questions his own 1970s work that was based on her approach. 
Nevertheless I remain convinced that Boserup offers useful insights, especially where shifting cultivation 
systems are being studied, and there is no involvement in a cash market, and as long as her model is 
treated as a model and not as a prescription (Stone 2001). 
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key to Boserupian intensification is that the labour costs of intensification are both 
necessary and sufficient to raise production concentration. They are necessary in that 
higher production requires proportionately more work and sufficient in that the 
proportionate increase in work succeeds in raising output. Where these critical 
conditions are not met, Boserupian intensification does not occur. [emphases in 
original] 

Harold Brookfield (1972) questioned the assumption implicit in Boserup’s model that 
all the additional output from intensification was consumed as food. Unable to satisfy 
himself that population density and agricultural intensity were correlated in Papua New 
Guinea and observing Simbu labour and land being invested in raising pigs that were used 
for exchanges, marriages and death compensations, he created the concept of ‘social 
production’,26 or production for exchange and compensation, and distinguished it from 
‘subsistence production’. He argued that in social production, ‘inputs may be wildly 
uneconomic when measured in calorific returns, yet wholly reasonable when measured 
against social returns’ (Brookfield 1972:30–48). He also introduced an ‘environmental 
constraint’, conspicuously missing from Boserup, which had to be overcome in order for 
agriculture to be practised. Where the ‘environmental constraint’ was low, simple forms of 
agriculture would suffice, but where it was high, more elaborate forms would be necessary. 
Although the concept of ‘social production’ remains critical as a theoretical explanation of 
what drives intensification, at least in Papua New Guinea, agricultural intensity can be 
shown to be positively associated with population density (Allen 2001) using data that was 
not available to Brookfield. 

Dwyer and Minnegal (2001) explored the relationships between agricultural intensity, 
population density and social complexity, from the basis of recent contributions to systems 
theory. They compared the Bedamuni people with the nearby Kubo people, in Western 
Province. The Bedamuni who number over 5000 people, occupy land at a population 
density of 7 persons per km2. They cultivate bananas, yams and sweet potato in two 
interlocked shifting cultivation cycles. They plant bananas at higher densities than the 
Kubo, do more maintenance work in their gardens and produce almost twice as much food 
per unit area. The Kubo number only 500 people, and live at very low densities of less than 
0.4 persons per km2. They depend on sago and bananas and plant few root crops. Dwyer 
and Minngal (2001:274) find they can distinguish between these two groups on a number 
of measures of social complexity: gender differentiated work, land tenure, conflict 
resolution, leadership roles, status differentiation among males, kinship relationships, 
exchange practices and their ability to reflect upon themselves and their cultures. They 
write: 

The contrasts between Bedamuni and Kubo with respect to both differentiation within 
and between productive units, and integration within and between residential units, 
direct attention to the increased complexity of the former system on an axis of 
“involvement of parts”. In the Bedamuni case more parts and more kinds of parts 
(differentiation) are connected in more ways (integration) than in the Kubo case … 
Differences between Kubo and Bedamuni in the intensity of agricultural production 
must be understood as recursively connected to the degree of differentiation within 
and between productive units. But that differentiation itself can be understood only by 
reference to the integration that exists at larger social scales. The respective 

  
26  Gardner (2001) critically discusses the use of Brookfield’s concept of social production by geographers 

and anthropologists as an explanation of change in agricultural systems and society over time. 
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agricultural systems of these peoples, and the associated patterning of roles and tasks, 
are inseparable from other socio-cultural dimensions of their lives (Dwyer & 
Minnegal 2001:276). 

It is clear from any reading of Forge on the Abelam, and Tuzin on the Ilahita Arapesh, 
that they are arguing that both these groups demonstrate a higher level of social complexity 
than their neighbours on similar ‘measures’ to those used by Dwyer and Minnegal. 

A different approach to this matter is Nicholas Modjeska’s (1982) study of the Duna in 
the Southern Highlands Province of Papua New Guinea. Modjeska used an analysis of the 
relations of value and production to explain the associations between changes in Duna 
society, Duna agriculture and the environment. He identified two interrelated, ‘self-
amplifying feed back loops’:  

a use-value cycle (of ecological causations) in which a growing human population 
offsets declining wild food resources by increasing garden and pig production, and an 
exchange-value cycle (of social causalities) in which increasing potentials for violent 
social conflict are mediated by the substitution of pigs as compensation for loss of life 
and, ultimately, by the mutual incompatibility of large-scale ceremonial exchange and 
warfare (Modjeska 1982:54). 

In the ‘use-value cycle’, as Duna population slowly increased, the resulting agricultural 
expansion in turn resulted in the transformation of the landscape from forest to scrub and 
tall grass fallows. These environmental changes and the increase in human activity, drove 
feral pigs further away from settled areas. To compensate for the loss of feral pigs, the 
Duna raised more domestic pigs. Increased domestic pig raising required an increase in 
sweet potato production to feed them. Sweet potato production was increased by a more 
intensive use of the available land. Soil fertility declined and fallow vegetation became 
short grass. This problem was solved by the invention or adoption of the composted 
mound, a Boserupian innovation. Fields were enclosed, crops segregated and permanent 
cultivation developed. The increased availability of pig meat resulted in increased human 
fertility and an increase in the rate of population growth. 

The ‘exchange-value cycle’ was triggered by the increases in population that occurred 
in the use-cycle. More people meant more marriages, births, sicknesses and deaths, 
including deaths from violence. In order to achieve their fundamental goal of reproducing 
the lineage the Duna had to find a way to mediate these exchanges within the lineage, and 
between the lineage and other lineages. They did this by transforming pigs into an 
exchangeable commodity, both against more purely economic commodities and against the 
values of human life. Pigs were sacrificed to the ancestors when people were sick, they 
were exchanged with other lineages for brides and they were given in compensation for 
deaths from violence. Competitive pig exchanges were substituted for inter-lineage 
fighting. The Duna agricultural system, Modjeska argued, was not a system of commodity 
production, but a system for the ‘production’ or (social reproduction) of persons as lineage 
or family members. A man’s status was determined by his ability to not just raise his own 
pigs, but to organise others in the lineage to raise pigs and to negotiate exchanges of pigs 
with other lineages. Networks of exchanges evolved and individual men became powerful 
because of their skill at the political manipulation of chains of exchanges that extended 
well beyond their local area. On the other hand women became fixed in the fields, 
continuously planting, weeding and harvesting and raising pigs that were, to some extent, 
expropriated by men for the exchanges. 
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A study of Abelam agriculture in Modjeska’s terms or social complexity in Dwyer and 
Minnegal’s approach would be a major piece of work.27 Here I attempt only to draw some 
broad parallels, in order to argue that the processes hypothesised by them are better 
explanations of what happened in the Sepik foothills’ prehistory, than the ‘advancing 
population front’ explanation, in which a ready-made and inherently culturally ‘powerful’ 
Abelam invade a weak and culturally inferior Arapesh. 

The Amogu floodplains: a powerhouse of agricultural intensification 

Midway up the Amogu River, the valley floodplain is between 1500 and 2500 m wide.28 
From Pukago village in the south to Bainyik village in the north, a distance of about 25 
km, the valley remains this width, creating around 40 km2 of extremely high quality 
agricultural land. The main constraint to agriculture on this land is flooding. The lowest 
terraces and levee back slopes are flooded up to a meter deep about once a year. Higher 
terraces and levee banks are flooded between once every five years to once every 10 years. 
The lower terraces are well drained but parts of the higher terraces are poorly drained 
(Haantjens 1972:194). The soils are deep to moderately deep alluvials. The floods deposit 
nutrient rich silt on the land, regularly replenishing soil fertility. Similar conditions exist 
over a much smaller area at the head of the Parchi valley, about 1 km east of the Amogu. I 
suggest that by the time the ancestral Abelam encountered the Amogu floodplain, they had 
developed the agricultural skills in the periodically flooded lower Screw River valley that 
enabled them to take advantage of this outstanding agricultural resource, the outcome, 
perhaps, of Brookfield’s ‘environmental constraint’ in action. 

An important part of my argument is an assumption that resident ancestral Arapesh 
were not using the floodplains. I make this assumption based on a number of grounds. The 
regular flooding of the lower terraces is a serious constraint for people unfamiliar with how 
to deal with regular inundations. I argue the ancestral Abelam would have been familiar 
with flooding and may even have developed the crops to deal with it by the time they 
reached the Amogu floodplains. As they progressed up the Amogu River, they were 
restricted to cultivating the valley environments by the gross infertility of the Sepik Plains’ 
soils, whereas the ancestral Arapesh, already in occupation of the more fertile lower 
foothills and almost certainly at much lower population densities than now, had no reason 
to venture onto the Amogu floodplain, except perhaps for the uppermost terraces, which 
are flooded with much less frequency. However, even here, why risk losing gardens and 
the investment of labour and planting materials, when there is no need to take that risk, 
because reasonably good land without this constraint is available nearby? 

  
27  Philip Martin, supervised by Don Gardner, wrote an honours thesis (Martin 1984) that used Bourdieu and 

Modjeska to explore political power, ritual, exchange and yam growing among the Abelam. Martin 
suffered a head injury in a bicycle accident shortly after completing his dissertation and was unable to 
continue his studies. 

28  The width of the Amogu valley is important. Lea (1965:194) observes that in the narrow lower Parchi and 
Atilem valleys, floodwaters are unable to spread out as they can in the Amogu valley, and scour out crops 
and wash away topsoils. The Yenigo people studied by Lea did not plant this land. In 1991 only extensive 
bush fallow gardens were seen in these valleys. The low secondary forest between garden sites was said 
to slow down the floodwater and to protect the gardens from serious damage. However most people 
gardened on nearby grasslands on low hills. 
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Contemporary agriculture on the Amogu and Parchi floodplains exhibits a number of 
innovations that are not found in the surrounding area (Quin n.d.; Allen et al. 2002; Bourke 
et al. 2002). First and most important, a cultivar of the yam D. esculenta known locally as 
asagwaka,29 that can grow under conditions of inundation, is the most important root crop 
cultivated. It appears to be restricted to the Amogu floodplains and so has probably been 
developed locally by Abelam gardeners, presumably by selection over time (Quin n.d.). 
Second, this yam is grown in mounds 60 cm in height that raise the growing tubers above 
minor floods and lift them above a shallow water table. Third, two and increasingly three, 
plantings of asagwaka are made before land is fallowed.30 The first planting is not staked 
and the vines are arranged on the ground to receive maximum sunshine, and so that they 
can trail in the water during a flood. Staked yams are brought down by floodwaters and the 
vines damaged. By the time of the second planting, the risk of flooding is less. Fourth, 
fields are surrounded by low ridges, up to 1 m in height, created by the throwing of stones 
and weeds to the edge of the field. These ridges slow down and disperse floodwaters 
running across the gardens. Finally, large ditches that have been constructed up to 3 m 
deep across the floodplains at a slight angle to the river, will move water back into the river 
quickly as the floodwaters subside (see Plate 7, Swadling & Hide this volume). Within the 
floodplains, sago stands are located in poorly drained areas, such as old cut-offs and sago 
remains an important source of food. 

This is an extremely productive system. Fallows are only around five years long and up 
to five plantings of crops are made over a period of three to four years. This land is being 
cultivated for around 60 per cent of the time, compared to the land to the east and west of 
the Amogu River, where cultivation-to-fallow ratios mean land is cultivated for only 10 to 
20 per cent of the time. Larger and probably more productive areas of sago can be planted 
here than in the surrounding foothills. Although it is likely that introductions of sweet 
potato and peanuts have allowed further intensification since 1970, this land would have 
been significantly more productive than the land surrounding it prior to colonisation. 

After the ancestral Abelam established themselves on the floodplains their population 
would have begun to increase. Within a few generations they would have been expanding 
away from the Amogu River in a similar manner to the way they were expanding east and 
west at the time of colonial contact in the 1940s. They may have been able to expand for 
some distance from the river until they came up against Arapesh resistance, and whether 
this was the case or not, they have not expanded equally in all directions. As they 
expanded, they may have continued to garden at a higher land use intensity than their 
Arapesh neighbours, using techniques developed on the floodplains. Their occupation of 
land may have involved higher population densities. 

On the low hills on either side of the Amogu River, agriculture is today broadly similar, 
regardless of the linguistic and cultural affiliations of the people using the land. It is 
distinguished mainly by differences in the length of fallow periods (and hence land use 
intensity) and the fallow vegetation being cleared for cultivation. To the east around 
Wingei, the fallows are short grass on the interfluves and low forest in the gullies. North 
around Maprik, low forest fallows predominate. To the southwest, the Wosera Abelam 
clear tall grass and scrub fallows. Everywhere two plantings are made before a fallow and 
  
29  This spelling is from Forge (1990). Allen et al. (2002) spell this term ‘asakwa’ after Quin (n.d.). 
30  There is evidence that, since the 1960s when Lea worked in the area, this agricultural system has been 

intensified by the extension of the cultivation period by a third planting of yams, before a fallow (see 
Allen et al. 2002). 
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fallow periods are generally between 10 and 15 years long, except in the Wosera area 
where fallows are shorter. In all these systems the cultivation of the D. esculenta yam, with 
sub-staples of banana and taro, with coconuts as a supplementary source of food, is 
common. Sago is an important sub-staple everywhere and before the introduction of 
Chinese taro (Xanthosoma sagittifolium) and sweet potato, was particularly important 
during the period between the planting of the new yam crop and the harvesting of the 
previous one. 

One feature of Abelam agriculture that the floodplains are not suitable for is the deep 
hole cultivation of D. alata yams that produces exceptionally long tubers for ceremonial 
exchanges. Others have suggested that long yam growing did not originate with the 
Abelam (Roscoe 1989b:228), but that they adopted it from the Kaboibus Arapesh. The 
present-day Wosera Abelam cultivate long yams on the nearby slope gardens of the hills. 
Long yam growing is achieved by the preparation of a deep hole from which the soil is 
removed and replaced by a fine tilth. The tuber, encouraged by magical paint and 
whispered incantations, grows deep into the soft fine soil. Long yam growing is 
accompanied by a great deal of ritual, requires a knowledge of magic, is accompanied by 
strong differentiation of male status, sexual abstinence, strong rules of gender exclusion 
and is highly labour demanding (Lea 1966). A number of these rules and restrictions also 
accompany ordinary yam growing, but long yam growing takes them to extremes. After 
the tubers are removed from the hole, they are decorated with wicker masks, paint and 
feathers, and displayed in temporary houses, before they are exchanged with other men in 
elaborate ceremonies characterised by high levels of overt but ritualised verbal and 
physical violence. The successful growing of long yams was ‘the sine qua non of high 
status’ among Abelam men (Forge 1970:271). But few of these tubers are ever consumed 
because they are fibrous and woody. Long yam growing is an outstanding example of 
Brookfield’s ‘social production’ and as well, creates complex social relationships within 
and between competing groups of men. 

But it was not just the barely edible long yam that was involved in exchanges. Forge 
(1990:161) notes that up to 80 per cent of a man’s yams, including his importantly edible 
D. esculenta tubers, had to be displayed publicly and exchanged with other men, within the 
village and beyond it. Yams were exchanged between individual exchange partners and 
between groups of men, across the axes of dual organisations, the most complex of which 
are those described by Tuzin (1976) at Ilahita. In the words of Dwyer and Minnegal 
(2001:276) in these agricultural systems the patterning of roles and tasks were ‘inseparable 
from other socio-economic dimensions’ of people’s lives. 

Forge argues the ‘vital role’ of the yam in the ‘overall political economy’ created a 
continual pressure to refine the growing of both yam species.31 Duna agriculture produced 
sweet potato tubers that could not be stored and so energy was invested in pig growing and 
an agricultural system that could feed them. The Abelam grew yams, which can be stored 
for over six months. Not unlike Duna pigs, Abelam yams acquired both a use-value and an 
exchange-value; they could be eaten for sustenance in an everyday setting, and they could 
also be competitively exchanged for social and political reasons. The growing of all yams 

  
31  The pressures were to grow fewer large, aesthetically pleasing D.esculenta tubers however and not to 

produce large numbers of smaller tubers. Margaret Quin (pers. comm., 1985) demonstrated to Wosera 
Abelam men, whose children were known to be poorly nourished, that production in terms of tonnes per 
hectare, could be significantly improved by the closer spacing of plantings. They agreed with her, but 
refused to adopt the practice, saying that they would be ashamed of the small tubers. 
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became associated with secret knowledge, with magic and magical items, some of which 
were traded some distance, with art, with clan spirits, with the initiation of young men, 
with the avoidance of sexual activity and the hoaxing of women and uninitiated men. Some 
yams became the subject of special treatment that made them almost inedible, but 
transformed them into commodities of immense spiritual, economic and political 
importance, from which leading men gained great power. 

Agricultural innovation, possibly developed by the ancestral Abelam as they learned 
how to cultivate the periodically flooded Screw River terraces, allowed the Abelam to clear 
and develop the Amogu floodplains into an engine room of population growth and cultural 
elaboration. As important as technological innovation was to this process, social 
innovations that allowed increasingly large groups of people to live together with a 
minimum of internal and a maximum of external deadly conflict were as important. The 
‘exchange-value’ of yams means that technological and social innovation were closely 
associated. As Anthony Forge (1990:162) explains: 

The ability of ritual groups to live in the necessary close proximity of shared defense, 
without any form of centralized organization, was dependant on relationships 
expressed by vast exchanges of yams … the whole Abelam social organization 
contained elements that allowed several ritual groups to live in close proximity, thus 
forming a continuing large group effective for defense and often offense as well.  

The diffusion of intensive agriculture and social complexity 

That these production systems and their associated complex social organisation spread 
beyond the Abelam to the neighbouring Arapesh and to the Boiken is well documented. 
The spread of long yam growing east into Yangoru Boiken-speaking villages within 
historical time is described by Roscoe (1989b), and Tuzin (1976) describes how the Ilahita 
Arapesh not only adopted long yam growing from the Abelam, but became ‘Abelamized’ 
(Tuzin 2001:56) by copying many features of Abelam social organisation and elaborating 
them to a degree that allowed the Ilahita community to grow to be larger than any Abelam 
group. But while Ilahita is exceptionally large for a Sepik foothills’ village, other Arapesh 
villages along the present-day ‘frontier’ with the Abelam are also larger than average. 

Explanations of the larger than average size of these Arapesh villages are often framed 
in terms of the Arapesh being driven back upon themselves,32 but I suggest that from the 
beginning, the communities around the Abelam were adopting their agricultural 
technology and social organisation, and as a result were intensifying their agriculture, 
growing their populations, and increasing their social complexity, together with the 
Abelam. The Abelam had a head start in the intensification and population growth process 
and surrounding Arapesh groups were always struggling to keep up. Forge argues that the 
Abelam were viewed as ‘powerful’ and that they believed themselves to be ‘powerful’, 
because relative to their neighbours, they were. Their agriculture was more productive and 

  
32  See for example Tuzin (2001:56) who argues the densely settled villages of the Ilahita Arapesh: 

were indirectly the creation of the Abelam themselves, who … had been shunting weaker 
people northward for generations. Their numbers swelled the ranks of the hamlets with which 
they took refuge, until by the late nineteenth century, an equilibrium was reached whereby the 
new villages were a defensive match for the Abelam intruders. 
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they were growing faster. This was all the more reason for non-Abelam groups to emulate 
them by adopting agricultural and social innovations from them. 

However, I very much doubt that this was a one-way process, from the Abelam to their 
neighbours. The Abelam were not the only people ‘pushing’ other people about and even 
though the overall, longer-term movement resulted in a westerly expansion of Abelam 
speakers, this expansion should not be construed as being coordinated or in any way an 
organised movement of one linguistic and cultural group versus another. As Tuzin 
explains, nearby Arapesh villages were also the ‘traditional enemies’ of the Ilahita 
Arapesh. Some of the refugees accepted into the Ilahita villages were Abelam and Kwanga 
speakers (Tuzin 2001:56), and almost certainly Arapesh refugees ended up in Abelam 
villages too. Examples from elsewhere in the foothills is indicative of what was happening 
immediately prior to colonisation, with fighting endemic and refugees moving in all 
directions, including across language boundaries in all directions. Somewhere between 
1850 and 1900, Western Urat villages accepted a group of Kwanga refugees whose 
descendants now occupy Musilo village; and an Urat-speaking village known as Wundai, 
that occupied the present site of the Dreikikir administration centre, was completely 
destroyed and its people scattered to Wam, Kombio and other Urat villages. A Kwanga-
speaking village between Tumam and Tau was forced west to become the present-day 
Urim-speaking Womgrir village. Roscoe’s (1994:Map 2) map of unsmoothed group 
movements shows large numbers of short chaotic movements in all directions, including 
many which cross language boundaries. We should not be surprised that blood genetic 
markers cannot distinguish between Ndu family and Torricelli phylum speakers.33 It is 
possible to argue that the Abelam may have triggered or exacerbated this juggling for 
dominance over neighbours in the Sepik foothills through their development of the Amogu 
floodplains and the diffusion of intensive agricultural technology and new social 
organisations from this area, but it is highly unlikely this expansion was planned or 
coordinated, just as it is unlikely the Arapesh and other groups impacted by Abelam 
expansion had supra-local plans of dealing with it.34

That diffusion was occurring is suggested by a number of important cultural forms 
observed in groups surrounding the Abelam, that appear to have originated with the 
Abelam. Tuzin (2001:58) suggests it was the Abelam refugees that ‘were the channels 
through which Abelam customs entered into and transformed Ilahita society’. However, 
Forge (1990:164) makes much of Abelam involvement in ‘the export of ritual’. He argues 
that Abelam culture was in demand among their neighbours because the Abelam held a 
‘moral ascendancy’ over them. Filer (1990) observes that it is quite possible that language 
differences were not considered to be important cultural markers by Sepik peoples when 
they were exporting or importing rituals items and Roscoe (1989b:228) suggests that the 
‘forms of exchange’ were more important in fostering a perception of ‘power’ in the items 
being exchanged or imported, than the items themselves. The diffusion of ritual and other 
cultural items requires face-to-face contact between people. This could have been 
facilitated by the way in which men from villages adjacent to a village staging an initiation 
ritual, attended the ceremony, protected from violent assault by a temporary cessation of 
  
33  See Roscoe (1994:60–66) for a recent discussion of these data. 
34  Tuzin (2001:59) implies that Ilahita village leaders allocated refugees to particular sections of the village 

to maintain all-round strength against Abelam incursions. It is very unlikely this occurred between 
villages beyond Ilahita, and even within Ilahita. It was probably the outcome of circumstances ruling at 
any particular time, rather than part of a coordinated plan of defence. 
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ambushes and attacks.35 The networks of overlapping links between villages crossed 
language boundaries in many directions.36 Urat men from Emul and Musendai for 
example, visited initiations in Bumbita Arapesh, Wam, and eastern Kwanga villages and in 
turn attended ceremonies at western Urat villages. Western Urat men attended at Urim and 
southern Kombio and northern Kwanga villages. In this way the generic tambaran cult 
form of initiation37 possibly came to the Urat, almost 30 km west of the nearest Abelam 
village. Another aspect of the movement of items through these villages is the continual 
arrival of new yam cultivars, which are trialled and adopted if they are superior. Whether 
these ‘pieces’ of culture originated with the Abelam or not,38 they spread and were adopted 
because they were functionally superior to the existing culture or were emotionally and 
aesthetically more satisfying. If they enabled groups to produce more from their land and 
to organise themselves better to deal with the violence that continually tore groups apart, 
then they were maintained.  

The Abelam as the source of new agricultural technologies is reflected in the present-
day pattern of agricultural intensification (Table 5). Abelam speakers practise agriculture at 
higher land use intensities and occupy land at population densities higher than any other 
language speakers, despite the considerable variation that occurs, even between Abelam-
speaking villages. The most intensive agriculture is carried on by Wosera Abelam 
agriculturalists on the floodplains and terraces of the Amogu River and the nearby Parchi 
River, which I am arguing, was the origin of Abelam agricultural intensity and social 
complexity. Population densities are up to 130 persons per km2, some of the highest 
densities in the lowlands of Papua New Guinea, and agricultural intensities are also high 
(Table 5, System 1406) (Lea 1965; Quin 1984; Allen et al. 2002).  

Although only Abelam speakers use this agricultural system, only 15 per cent of all 
Abelam speakers use it. A further 60 per cent of Abelam speakers practise agriculture at 
lower levels of land use intensity, but at high population densities of between 60 and 100 
persons per km2. In these villages gardens are cleared from short grass, tall grass and low 
woody regrowth (scrub) (in Table 5, Systems 1405, 1407 and 1408), which suggests that 
there is greater pressure of land in these areas than elsewhere. Staple crops include taro and 
bananas, as well as D. esculenta yams. Sago remains a secondary staple in these systems. 
The poor nutrition of women and children in particular, in the Maprik District villages, 

  
35  Among the Urat however, almost every oral history of the destruction of a village in fighting begins with 

a treacherous attack during an initiation ceremony, when there was supposed to be no fighting. This is 
possibly a reflection of actual historical events or is a form of story telling that emphasises the risks 
involved in trusting an enemy. 

36  For a network analysis of tambaran initiation relationships between villages in the Dreikikir area see 
Allen (1976:105–122). 

37  For example, the names of some Wam tambaran grades include one known as ngwal. Nggwal is an 
important Abelam clan spirit. The Urat have a tambaran grade known as misian, which is said to be ‘like’ 
ngwal but I do not know its origin. The Urat tambaran grade of ngambo, or flying-fox is specifically said 
to have come from Wam, where it is called nambuwo. It is considered to be the most onerous and 
dangerous by both Wam and Urat men. Urat men say the reason that young initiates are beaten with 
nettles during initiations is to give them vitality, so that they will grow many yams and so avoid defeat in 
exchanges at the hands of their ritual enemies. An initiation observed at Kwatengisi, a Kwanga-speaking 
village, involved the magical stimulation of coconuts and fruit trees to make them reproduce and a ritual 
which was aimed at bringing pigs closer to the villager so they could be hunted and killed.  

38  Roscoe (1989b:228) suggests, for example, that long yam growing may have originated with the 
Kaboibus Arapesh. 
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evident as early as the 1960s, also suggests that these food production systems are either 
not keeping pace with population growth, or that production for social purposes is viewed 
as more important than production for subsistence (see also footnote 33).  

The language groups closest to the Abelam in terms of land use intensity and population 
densities on agricultural land are also their nearest neighbours in the west and northwest, 
the Bumbita Arapesh and Southern Arapesh (including the Ilahita Arapesh) where 
population densities are between 50 and 70 persons per km2 and gardens are cleared from 
tall grass and short woody regrowth fallows (Figure 5, Systems 1408 and 1409). 
Elsewhere, other speakers of Arapesh live at very much lower densities. About 60 per cent 
of Mountain Arapesh use sago as a staple food and only practise agriculture as a 
supplementary source of food. Likewise, around 40 per cent of Boiken speakers live at 
very low population densities of around 10 persons per km2 and use sago as a staple (Table 
5, System 1402). A further 40 per cent of Boiken speakers use taro and D. esculenta yam 
as co-staples at low land use intensity and medium population densities around 50 persons 
per km2 (Table 5, Systems 1403 and 1404).  

Conclusion 

This paper presents a different way of thinking about Sepik prehistory, that does not 
rely on explanations that involve migrations of people belonging to an inherently ‘powerful 
culture’, and that do not explain the source of that ‘power’. First, I have re-examined the 
earliest proposals that ancestral Ndu family language speakers migrated across the plains. I 
have shown that the idea of migrations originated with Laycock as an explanation of the 
language patterns he had observed. However, he uncritically referred to botanical evidence 
from Robbins that the grass-covered Sepik Plains had been cleared of forest by migrants 
using swidden agriculture. Robbins however, had used Laycock’s hypothesis of migrations 
to support his assertion that the Sepik Plains, now grass covered, had once been forested. 
Robbins needed a ‘migration’ more than Laycock and he promoted the idea well beyond 
Laycock’s original speculation, and beyond his own evidence for vegetation change. 
Robbins’s colleagues challenged his ideas and argued there was ‘scant’ evidence that the 
Sepik Plains had ever been forested. Without deforestation, the ‘migration across the 
plains’ hypothesis collapses. 

Haantjens, Mabbutt and Pullen suggested that if people had moved from the Sepik 
River to the foothills they would have moved north up the south-flowing rivers. Roscoe 
found that oral histories from the Boiken supported this idea. Foley believes that Ndu 
family speakers originated upstream of Ambunti and moved downstream. I have suggested 
that small numbers of ancestral Abelam moved east, parallel with the Sepik River, along a 
large sago-filled back swamp that lies north of the Waskuk Hills, a route that would have 
delivered them into the lower Screw River valley. From there they moved up the Amogu 
River, where they encountered the Amogu floodplains. 
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The Amogu floodplains are today among the most productive pieces of land in lowlands 
Papua New Guinea, but were probably not used when the Abelam first moved onto them, 
because they flood at least once a year. However, unlike the ancestral Arapesh who 
presumably occupied the nearby foothills at this time, the Abelam had learned how to use 
the periodically inundated, highly productive, alluvial soils during their movement up the 
Screw River valley, where inundation and drainage are bigger problems than they are on 
the Amogu floodplains. The drained and cultivated Amogu floodplains became the engine 
room that set the Abelam on their road to ‘power’. They expanded away from the 
floodplains with the crops and the agricultural technology to cultivate the lower foothills at 
higher densities than their Arapesh and Kwanga neighbours. Most importantly however, as 
the Abelam population grew at a faster rate than the people around them, they invented 
new social organisations or adapted old ones, with which to manage intra-group violence. 
These were closely related to the production and the use of yams in aggressive competitive 
exchanges.  

Most explanations of Abelam expansion have them ‘pushing’ back Arapesh and 
Kwanga. While I agree that the Abelam did push back some of their neighbours, an 
alternative explanation for the growth in the size of groups adjacent to the Abelam is that 
they adopted Abelam yam-growing technology and complex forms of social organisation. 
These technologies and cultural forms now extend well beyond the Abelam and their 
immediate neighbours. 

I believe this alternative explanation has a number of advantages over previous 
explanations, but most importantly it provides a source of Abelam ‘power’, it explains why 
the Arapesh and other non-Abelam groups found Abelam culture so attractive and locates 
the source of Abelam ‘power’ at the centre of their systems of food production and social 
reproduction. 

Acknowledgments 

The research that supports this paper has been funded over many years by the 
University of Papua New Guinea, the former Papua New Guinea Institute of Social and 
Economic Research and the Research School of Pacific and Asian Studies at The 
Australian National University. This paper is a totally rewritten version of a paper 
presented to the Wenner-Gren Symposium No. 101, Sepik Culture History: Variation and 
Synthesis held in 1986. I am deeply indebted to the many scholars who have previously 
written about Sepik prehistory, in particular Don Tuzin, who 30 years ago introduced me to 
the Ilahita Arapesh and tried to explain dualism to me and provided a generous criticism of 
an earlier draft of this paper; and to Robin Hide for similar critical editorial comment. 
Sandra Davenport copyedited the paper. I also acknowledge the many Sepik men and 
women who, over the years, have taken me to their gardens to talk about agriculture and 
the environment. 

References 
 
Allen, B.J., 1976, Information flow and innovation diffusion in the East Sepik PNG. PhD 

thesis, Australian National University. 



The place of agricultural intensification in Sepik foothills prehistory      621 

 2001, Boserup, Brookfield and the association between population density and 
agricultural intensity in Papua New Guinea. Asia Pacific Viewpoint 42(2/3):237–254. 

Allen, B.J and C. Ballard, 2001, Beyond intensification? Reconsidering agricultural 
transformations. Asia Pacific Viewpoint 42(2/3):157–162. 

Allen, B.J., R.L. Hide, R.M. Bourke, D. Fritsch, R. Grau, E. Lowes, T. Nen, E. Nirsie, J. 
Risimeri and W. Woruba, 2002, East Sepik Province: text summaries, maps, code lists 
and village identification. Agricultural Systems of Papua New Guinea Working Paper 
No. 2. Canberra, Land Management Group, Department of Human Geography, 
Research School of Pacific Studies, The Australian National University. 

Arnold, J.M., 1968, Climate of the Wewak-Lower Sepik area. In H.A. Haantjens, ed. 
1968:49–60. 

Bellamy, J.A. and J.R. McAlpine, 1995, Papua New Guinea inventory of natural 
resources, population distribution and land use: handbook (2nd edn). Canberra: 
Australian Agency for International Development. 

Boserup, E., 1965, The conditions of agricultural growth: the economics of agrarian 
change under population pressure. London: Allen and Unwin. 

Brookfield, H.C., 1972, Intensification and disintensification in Pacific agriculture: a 
theoretical approach. Pacific Viewpoint 13(1):30–48. 

 2001, Intensification and alternative approaches to agricultural change. Asia Pacific 
Viewpoint 42(2/3):181–192. 

Commonwealth Scientific and Industrial Research Organization, 1961, Lands of the 
Wewak Lower-Sepik Area, New Guinea. Divisional Report 61/2. Division of Land 
Research and Regional Survey, March 1961. 

Dwyer, P.D. and M. Minnegal, 2001, Intensification, complexity and evolution: insights 
from the Strickland-Bosavi region. Asia Pacific Viewpoint 42(2/3):269–286. 

Filer, C., 1990, Diversity of cultures or culture of diversity? In N. Lutkehaus et al. eds 
1990:116–128. 

Foley, W.A., 1986, The Papuan languages of New Guinea. Cambridge: Cambridge 
University Press. 

Forge, A., 1970, Prestige, influence and sorcery: a New Guinea example. In M. Douglas, 
ed. Withcraft, confessions and accusations, 257–275. London: A.S.A Monograph. 

 1990, The power of culture and the culture of power. In N. Lutkehaus et al. eds 
1990:160–170.  

Gardner, D., 2001, Intensification, social production and the inscrutable ways of culture. 
Asia Pacific Viewpoint 42(2/3):193–208. 

Glasgow, D. and R. Loving, 1964, Languages of the Maprik Sub-District. Port Moresby: 
Department of Information and Extension Services.  

Haantjens, H.A., ed., 1968, Lands of the Wewak-Lower Sepik area, Territory of Papua and 
New Guinea. Land Research Series, No. 22. Melbourne: Commonwealth Scientific 
and Industrial Research Organization. 

Haantjens, H.A., ed., 1972, Lands of the Aitape-Ambunti area, Papua New Guinea. Land 
Research Series, No. 30. Melbourne: Commonwealth Scientific and Industrial 
Research Organization. 



622      Bryant J. Allen 

Haantjens, H.A., J.A. Mabbutt and R. Pullen, 1965, Anthropogenic grasslands in the Sepik 
Plains, New Guinea. Pacific Viewpoint 6(2):215–219. 

Haantjens, H.A., E. Reiner and R.G. Robbins, 1968, Land systems of the Wewak-Lower 
Sepik area. In H.A. Haantjens, ed. 1968:15–48. 

Harrison, S.J., 1990, Stealing people’s names: history and politics in a Sepik River 
cosmology. Cambridge: Cambridge University Press. 

Heyligers, P.C., 1972, Vegetation and ecology of the Aitape-Ambunti area. In H.A. 
Haantjens, ed. 1972:73–99. 

Kelm, A. and H. Kelm, 1980, Sago und Schwein: Ethnologie von Kwieftim und Abrau in 
Nordost-Neuguinea. Wiesbaden: Franz Steiner Verlag GMBH (translated by 
Christiane Gerblinger). 

Laycock, D.C., 1961, The Sepik and its languages. Australian Territories 1(4):35–41. 
 1962, The Ndu language. PhD thesis, Australian National University. 
 1965, The Ndu language family (Sepik District, New Guinea). Canberra. Linguistic Circle 

of Canberra Publications: Series C 1.  
 1973, Sepik languages: checklist and preliminary classification. Series B- No. 25. 

Department of Linguistics, Research School of Pacific Studies, Australian National 
University. 

Lea, D.A.M., 1965, The Abelam: a study in local differentiation. Pacific Viewpoint 
6(2):191–214. 

 1966, Yam growing in the Maprik area. Papua and New Guinea Agricultural Journal 
18(1):5–16. 

Lutkehaus, N, C. Kaufmann, W.E. Mitchell, D. Newton, L. Osmundsen and M. Schuster, 
eds, 1990, Sepik heritage: tradition and change in Papua New Guinea. Durham, North 
Carolina: Carolina Academic Press. 

Martin, P., 1984, Ritual elaboration, the political imagination and material possibility: the 
pre-colonial mode of domination amongst the yam horticulturalists of the northern-
central Sepik Region, Papua New Guinea. BA (Hons) thesis, Australian National 
University. 

McAlpine, J.R., 1972, Climate of the Aitape-Ambunti area. In H.A. Haantjens, ed. 
1972:60–72. 

Modjeska, N., 1982, Production and inequality: perspectives from central New Guinea. In 
A. Strathern, ed. Inequality in New Guinea highlands societies, 50–108. Cambridge 
Papers in Social Anthropology, No. 11. Cambridge: Cambridge University Press. 

Quin, F.M., n.d., East Sepik Rural Development Project: Report on yam research 
(Dioscorea spp.) 1981–84. East Sepik Rural Development Project: Agricultural 
Research Sub-Project (unpublished - copy of typescript from the author). 

 1984, Farming systems of East Sepik Province, Papua New Guinea. In East Sepik Rural 
Development Project Report. Unpublished. 

Reiner E. and J.A. Mabbutt, 1968, Geomorphology of the Wewak-Lower Sepik area. In 
H.A. Haantjens, ed. 1968:61–71. 

Reiner, E.J. and R.G. Robbins, 1964, The middle Sepik Plains, New Guinea. Geographical 
Review 54:20–44. 



The place of agricultural intensification in Sepik foothills prehistory      623 

Robbins, R.G., 1961, The vegetation of New Guinea. Australian Territories 1(6):21–32. 
 1962, The anthropogenic grasslands of Papua and New Guinea. In Symposium on the 

impact of man on humid tropics vegetation, 313–329. September 1960. UNESCO. 
Goroka: TPNG/UNESCO. 

 1968, Vegetation of the Wewak-Lower Sepik area. In H.A. Haantjens, ed. 1968:109–124. 
 1972, Vegetation and man in the southwest Pacific and New Guinea. In R.G. Ward, ed. 

Man in the Pacific Islands: essays on geographical change in the Pacific Islands, 74–
90. Oxford: Clarendon Press. 

Roscoe, P.B., 1989a, The flight from the fen: the prehistoric migrations of the Boiken of 
the East Sepik Province, Papua New Guinea. Oceania 60(2):139–154. 

 1989b, The pig and the long yam: the expansion of a Sepik cultural complex. Ethnology 
28(3):219–231. 

 1990, The bow and spreadnet: ecological origins of hunting technology. American 
Anthropologist 92(3):691–701. 

 1994, Who are the Ndu? Ecology, migration and linguistic and cultural change in the 
Sepik Basin. In A.J. Strathern and G. Stürzenhofecker, eds Migrations and 
transformations: regional perspectives on New Guinea, 49–84. ASAO Monograph, 
No. 15. Pittsburgh and London: University of Pittsburgh Press. 

Schindlbeck, M., 1980, Sago bei den Sawos (Mittelsepik, Papua New Guinea). Basler 
Beiträge zur Ethnologie. Basel, Ethnologisches Seminar der Universität und Museum 
für Völkerkunde 19. 

Schofield, F.D., n.d., Health and nutrition of the people of the Wosera. Unpublished report 
copied from papers in the possession of the late Professor Anthony Forge. 

Spencer, M., 1994, Malaria: the Australian experience 1843–1991. ACTM Publication. 
The Australasian College of Tropical Medicine, James Cook University, Townsville. 

Stone, G.D., 2001, Theory of the square chicken: advances in agricultural intensification 
theory. Asia Pacific Viewpoint 42(2/3):163–180. 

Swadling, P., 1990, Sepik prehistory. In N. Lutkehaus et al. eds 1990:71–86.  
Swadling, P., J. Chappell, G. Francis, N. Araho and B. Ivuyo, 1989, A late Quaternary 

inland sea and early pottery in Papua New Guinea. Archaeology in Oceania 
24(3):106–109. 

Tuzin, D.F., 1976, The Ilahita Arapesh: dimensions of unity. Berkeley: University of 
California Press. 

 1997, The cassowary’s revenge: the life and death of masculinity in a New Guinea 
society. Chicago: University of Chicago Press. 

 2001, Social complexity in the making: a case study among the Arapesh on New Guinea. 
New York: Routledge. 

Yen, D.E., 1990, Environment, agriculture and the colonization of the Pacific. In D.E. Yen 
and J.M. Mummery, eds Pacific production systems: approaches to economic 
prehistory, 258–277. Occasional Papers in Prehistory 18, Canberra: Department of 
Prehistory, Australian National University. 

 



 



 

  
Andrew Pawley, Robert Attenborough, Jack Golson and Robin Hide, eds, 2005, Papuan pasts: cultural, linguistic and 
biological histories of Papuan-speaking peoples, 625–670. 

21 Vernacular names for tubers in Irian 
Jaya: implications for agricultural prehistory 

  

 TERENCE E. HAYS 

1  Introduction1 

The past few decades have witnessed great advances in our understanding of the 
prehistory of Papua New Guinea, but achieving the same for Irian Jaya2 remains fraught 
with obstacles. The archaeological record for New Guinea as a whole has led ‘most 
Antipodean prehistorians [to] accept the antiquity of New Guinea agriculture at c. 10,000 
years’ (Yen 1995:832) and this probably includes the highlands of Irian Jaya, but the 
record there is scanty and fragmentary (see, for example, G. Hope & J. Hope 1976; G. 
Hope 1983, 1998; Haberle, Hope & DeFretes 1991). Our ethnographic knowledge of Irian 
Jaya societies is somewhat better, but only a few dozen of them have been studied 
intensively, with information on others available only from travellers’, missionaries’, or 
administrators’ reports; in any case, the ethnographic record (broadly construed) begins 
largely in the mid-19th century and most of it derives from 20th century sources. 
Linguistically, the work of forerunners such as Anceaux, Bromley, Cowan, Drabbe, Galis, 

  
1  This chapter is a condensed version of a much longer work, which is currently in preparation for 

publication as a monograph, and should be regarded as a preliminary exploration of the issues discussed. 
It draws upon a database consisting of word lists from all New Guinea languages (including both Irian 
Jaya and Papua New Guinea, but excluding the Bismarck Archipelago and Bougainville, currently parts 
of the political entity of the latter). These lists comprise plant (and animal) names extracted from 
thousands of sources, ranging from scattered mentions of ‘native terms’ in more general works to full 
dictionaries, usually resulting from years of linguistic research. Space considerations preclude provision 
here of a bibliography of all sources consulted, so only those directly quoted or cited are listed in 
References. However, special acknowledgement should be made of the enormous debt I owe to three 
sources: the ‘Holle lists’ (see Stokhof references), the edited word lists of J.C. Anceaux (see Smits and 
Voorhoeve references), and the unpublished word list files generously made available to me by various 
directors of the Summer Institute of Linguistics branch in Ukarumpa, Papua New Guinea. I am also 
grateful to Paul Roscoe for assistance with the maps and for the detailed comments of Robin Hide and an 
anonymous reviewer on an earlier draft of this chapter. 

2  The Irian Jaya province of Indonesia has recently been renamed ‘Papua’, and is sometimes referred to as 
‘West Papua’. In order to avoid confusion with ‘Papua’—referring to the former Territory of Papua, as in 
Dutton’s (1973) work—the name Irian Jaya will be used here. 



626      Terence E. Hays 

 

Grace, and Voorhoeve only recently has been extended significantly with the 
investigations by Summer Institute of Linguistics (SIL) personnel since the 1970s.3  

In this paper my primary focus is on what we know of the vernacular terms for tuberous 
food crops which constitute the staple foods of many contemporary Irian Jaya (as well as 
Papua New Guinea) societies and at least some of which are likely candidates for early 
plant domestication in the region. Following the lead of Dutton’s (1973) pioneering study 
of ‘cultural vocabulary’ in the languages of ‘Papua’ (that is, the southern portion of what is 
now Papua New Guinea), I am concerned with identifying possible cognate sets among the 
vernacular terms recorded for tubers in Irian Jaya and some clues they may contain 
regarding the relative antiquity and diffusion pathways of these plants.    

2  Methodological issues and procedures 

My approach is that of an ethnobiologist who has spent the past three decades trying to 
understand folk systems of plant (and animal) utilisation, classification, and nomenclature 
through field studies (among Southern TAIRORA speakers4 of the eastern highlands of 
Papua New Guinea) and comparative investigations of systems reported throughout New 
Guinea. In all of these inquiries the results and perspectives of linguistic studies have 
played a major role, and especially so with my concerns here. 

The grouping of vernacular terms (for plants or anything else) into possible cognate sets 
can be a powerful tool for reconstructing proto-languages and yielding otherwise-
unrecoverable information about how the people who spoke them lived (see, for example, 
Ross et al. 1998 for Proto Oceanic (POC) subsistence). Also, as Dutton (1973) has 
demonstrated, such sets can be richly suggestive of likely pathways of diffusion. However, 
the process is anything but straightforward. In addition to the inevitable subjectivity 
involved in judgments of cognation, at least four other issues must be acknowledged. 

2.1  Changes in subsistence over time   

The arrival of Europeans in New Guinea, significantly beginning in the late 19th 
century, included the introduction of numerous plant foods new to the existing subsistence 
systems, a process which is still ongoing, especially in Irian Jaya. With such a dynamic 
state of affairs it is important to keep in mind that vernacular terms for food crops (like 
everything else) are recorded by a given author at a particular point in time and usually 
with reference to the suite of plants in the immediate environment at that time. Hence, with 
respect to historical reconstructions and especially those using post-World War II sources 
(the bulk of the New Guinea literature), there can be a serious possibility of ‘false 
negatives’—the absence of a recorded term for a given crop because it has been 
abandoned—and ‘misleading positives’—a recorded term without acknowledgement (or 

  
3  A dramatic illustration of the explosion of our knowledge of Irian Jaya languages can be seen by 

comparing Wurm and Hattori (1981) with Grimes (1996). 
4  Throughout this work language names are rendered in UPPER CASE LETTERS, as are the common names of 

tubers and other plants discussed when reference is to their lexical status. Also in upper case are the terms 
SUPER SET, MAJOR and MINOR sets and ISOLATES. Vernacular terms and scientific names are in italics, 
except in tables. Names of sets e.g. amber, are bolded. Emphasis is indicated by underlining. 
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perhaps even awareness on the part of the recorder) that the referent is a recent arrival in 
that area.    

2.2  Missing data   

Ideally, reconstructions of either proto-languages or diffusion routes are based on the 
availability of comprehensive information—an ideal that doubtless is never realised, and 
certainly cannot be here. For example, at present lexical materials regarding food crops are 
not available to me for 78 (24%) of the 326 languages in the study area. Missing data can 
result from several factors, the most important of which for present purposes is the absence 
of the plants themselves. Here the availability of ethnographic information becomes 
crucial; for example, according to my sources for at least 40 language groups in the study 
area no tubers are mentioned in discussions of food sources, suggesting that their absence 
accounts for the lack of tuber terms in word lists.  

2.3  Accuracy of information  

Transcription errors are always a potential problem, but other issues are perhaps more 
important, and all have to do with the purported referents of the terms being examined. 
One concerns insufficient specificity of a term’s referent, for example, when a term is 
glossed simply as ‘tuber’. In other cases it may be that the elicitor simply did not know 
tubers well enough to distinguish among them, which also can lead to misidentifications.5 
Also, if in a source a term is glossed, say, as ‘sweet potato’, the presumption is that it is a 
generic term, but this is not necessarily the case, as when an investigator unknowingly 
elicited a ‘folk specific’ or ‘folk varietal’ name rather than the ‘folk generic’ term being 
sought. One aid in the detection process is the fact that binomialisation is extremely 
common in folk biological nomenclature (as in the Linnaean system) when folk categories 
are of the ‘folk specific’ or ‘folk varietal’ rank (Berlin 1992:116–118). Other useful 
features of folk nomenclatural patterns can also be seen with the final issue to be addressed 
here.  

2.4  Directionality of diffusion is not self-evident  

Identifying terms from a number of languages in an area as possible or probable 
cognates does not in itself, of course, indicate which language(s) had the term before 
others. Here again, if ethnographic or historical sources are available they may provide 
important clues. In some cases, however, the terms themselves can provide guidance, as 
when the source of the introduction is reflected in the name. An example from the present 

  
5  This is particularly the case with regard to glosses of ‘yam’; regarding yams (that is, Dioscorea spp.), 

Coursey (1967:1–2) has complained that:  
the name has been more widely misapplied than that of almost any other plant. In the United 
States, particularly, the word ‘yam’ is commonly understood to mean the sweet potato 
(Ipomoea batatas (L.) Poir.) ... Yams are often confused with several of the edible aroids, 
Colocasia, Alocasia and Xanthosoma spp. ... in fact almost any edible starchy root, tuber or 
rhizome that is grown within the tropics has at one time or another been described as a yam. 
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study is provided by vernacular varietal names for MANIOC in KIMAGHAMA. According to 
Serpenti (1965:41), ‘cassava ... was only fairly recently introduced on Frederik-Hendrik 
Island’, and one of the folk varieties is called pu-animo or pu-anim, ‘the usual expression 
for foreigner’.6  

Also relevant here is the common lexical process of marking, whereby a term with a 
given semantic range is ‘marked’ with an affix or attributive (often descriptive or 
figurative), often interpreted by linguists as reflecting more or less ‘basic’ meanings, as 
with the English colour terms blue and royal blue, with blue (unmarked) regarded as more 
‘basic’ in meaning (Finegan & Besnier 1989:179–180; also see Brown 1984:83–97 for 
ethnobiological examples). Such marking can also be interpreted temporally, presuming 
that the unmarked term has priority not only in meaning but also in time, with the marked 
form emerging later (Finegan & Besnier 1989:249–252; Brown 1984:99–115). An 
example from the current study again concerns manioc (Manihot dulcis), which was said 
by Pospisil (1963:109) to have been introduced as a Dutch administrative effort to the 
Kamu Valley Kapauku; there the EKAGI speakers: 

identified it readily as a special type of sweet potato which had woody stems instead 
of vines. The noticeable similarity of tubers combined with the difference in the stems 
inspired the Kapauku to call it pija nota, ‘woody (or tree) sweet potato’ (nota being an 
EKAGI generic term for SWEET POTATO) [last parentheses added].  

Some of the potential problems just discussed derive from the common practice in 
compiling word lists of ‘getting names for things’; that is, pointing to an object or uttering 
a term in a contact language and asking for its label or equivalent. A difficulty with this is 
the inherent presumption of one-to-one correspondences in semantic range across 
languages; that is, that all languages are working with the same concepts but labelling 
them differently. Not only can semantic extension occur, as with the ‘woody (or tree) 
sweet potato’ example just cited, but so can semantic shift, in which a term whose referent 
is, say, TARO in one language may be used (perhaps modified slightly) for SWEET POTATO 
in another. This has been documented amply for Papua by Dutton (1973) and examples 
from Irian Jaya will be cited below. However, judgments of semantic shift or extension 
must be made after considering seriously the potential problems of inaccuracy discussed 
above. I believe that the best way to avoid some of these difficulties is to reverse the 
analytic process, starting with the vernacular terms and trying to determine ‘the things to 
which names refer’. 

Thus, I shall begin with some brief notes about the tubers in question and some 
suggestions regarding what expectations one might have regarding naming patterns given 

  
6  Barrau (1962b) has usefully identified several crop-naming practices in the South Pacific regarding 

‘plants completely unknown by the islanders in the pre-European era’ (1962b:296). In some instances 
(1962b:296) ‘the name adopted is the vernacular name used in the territory from which the plant was first 
introduced’. In still others, semantic extension (amply documented for Papua by Dutton [1973]) 
occurred. For ‘plants belonging to a species (or a variety) of a genus (or species) already present in the 
area before European times’, sometimes ‘the vernacular name includes the name used for the genus (or 
species) plus one or several words indicating that the new comer was introduced by Europeans’ (Barrau 
1962b:297). And, finally, in some cases ‘the vernacular name of the new plant includes the name used for 
the species (or genus), plus the name, more or less transformed, of the territory where the plant was 
thought to have come from’ (Barrau 1962b:297). Again KIMAGHAMA varietal terms for MANIOC 
provide an illustration, with ‘[ndakone] wendu, named after the Marind-Anim village of Wendu from 
which this variety is said to derive’ (Serpenti 1965:42). 
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their probable relative antiquity. Then, I discuss some of the crop names recorded with 
glosses of MANIOC (or CASSAVA, TAPIOCA, or appropriate Linnaean terms, as with all 
others), POTATO, SWEET POTATO, TARO, TUBER, and YAM in the languages of the study area 
that I have organised into proposed cognate sets (on the basis of inspection since 
information on regular sound correspondences is available for very few Irian Jaya 
languages). Finally, I discuss some of the inferences that might be drawn with respect to 
the expectations earlier noted.  

3  The study area and study materials 

The scope of the lexical material examined in this paper includes all of the languages of 
Irian Jaya (that is, all languages of which any speakers resided historically in what is now 
Irian Jaya) and adjacent border regions in Papua New Guinea. The total of 326 languages 
includes 60 Austronesian (AN) languages and 266 Non-Austronesian (Papuan or NAN) 
ones. In addition, for present purposes 15 reconstructions of relevant proto-languages have 
been examined, as has a sample of 48 Indonesian (non-Irian Jaya) languages/locations 
(taken from the ‘Holle lists’ plus modern BAHASA INDONESIA).7 Names and classifications 
of the 326 languages are derived from Grimes (1996), except for revisions of the Tariku 
languages on the basis of Clouse (1997).8 With regard to terms cited below, no attempt has 
been made to adopt a standardised orthography, except that the velar nasal sound has been 
rendered as ng throughout, and special characters have been simplified where orthographic 
information is available from the sources. Otherwise, terms are presented as they appear in 
the original sources. With respect to terms’ referents, translations of Dutch and German 
words have been made when these appear to be straightforward; in cases of ambiguity, 
terms from ‘Malay’ or ‘Indonesian’ are rendered as they appear in the sources. 

4  The tubers  

The simple English labels for the tubers of concern here—MANIOC, POTATO, SWEET 
POTATO, TARO, and YAM—obscure a more complex reality, especially for the latter two, 
including quite different botanical histories.   

4.1  MANIOC 

Terms groupable under MANIOC are glossed in the literature as ‘manioc’, ‘cassava’, 
‘tapioca’, or with Linnaean designations of Manihot dulcis, M. esculenta, or M. utilissima. 
The presumption here is that the crops in question are what are now regarded as Manihot 
  
7  With apologies to linguists of Indonesian languages, I have not attempted here comprehensive coverage, 

or even a representative sample, of those languages. Instead, given the common presumption that Eastern 
Indonesian societies, especially those of Sulawesi and Halmahera, were likely sources of food crop and 
lexical introductions into the study area, I chose the Stokhof collections (1980, 1984, 1985) as arguably 
representative for present purposes. I refer to ‘languages/locations’ since I do not have sufficient 
specialist knowledge to determine precisely which, or how many, languages are included. 

8  This organisation does not imply endorsement of Grimes’s classification, but is chosen merely to bring 
order to a large amount of information. 
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esculenta and M. dulcis, a plant indisputably native to tropical America (Balagopalan et al. 
1988) and no scholars have proposed it as a candidate for prehistoric cultivation in New 
Guinea. As in Papua New Guinea, manioc has spread fairly rapidly in Irian Jaya, especially 
during the late 20th century, having been introduced in many areas by missionaries and 
Dutch administrators. In the current database, vernacular terms for manioc are available for 
88 languages in the study area (21 AN and 67 NAN), as well as for 48 Indonesian ones.  

4.2  POTATO 

POTATO terms appear in the sources surveyed with glosses of ‘potato’, ‘European 
potato’, ‘Irish potato’, ‘white potato’, Solanum sp., or Solanum tuberosum, with the latter 
being the currently preferred botanical designation for this plant. According to Bourke 
(1982:59), the potato ‘was most likely introduced [into Papua New Guinea] since the 
beginning of the [20th] century following expatriate penetration into the hinterland’, and 
there is no reason to doubt that the same is true for the study area, where only 11 languages 
(three AN, eight NAN) and BAHASA INDONESIA contain POTATO terms.  

4.3  SWEET POTATO 

SWEET POTATO, like MANIOC and POTATO, is fairly unproblematic in terms of the likely 
referents of the terms so assembled. Glosses in the word lists include batatas as well as 
‘sweet potato’ and usually, if Linnaean terms are used, Ipomoea batatas, but sometimes in 
older sources expressions such as Convolvulus batatas. Most scholars have long agreed 
with Yen’s (1974:329) ‘tripartite hypothesis’, namely that:  

The sweet potato was transferred from South America to Polynesia between A.D. 400 
and 700, possibly by Polynesian voyagers. The 16th-century voyagers of Portugal and 
Spain were to transfer the plant from America to Indonesia and the Philippines, 
respectively.  

With respect to the study area, following Yen, the sweet potato would have been 
introduced sometime after AD 1500 (although probably on numerous occasions in various 
places). Recently, however, Scaglion and Soto (1994:257) have argued for ‘an alternative 
hypothesis—positing that the sweet potato was traded or otherwise diffused from the 
Pacific Islands to eastern New Guinea before the arrival of Europeans’. While detailed 
consideration of their proposal must await another occasion, for present purposes a point of 
clarification will be noted, with others to be addressed below. First, the words ‘eastern 
New Guinea’ might be taken to imply that this alternative hypothesis is not intended to 
apply to western New Guinea, that is, the study area. However, after an analysis of SWEET 
POTATO terms for about 50 Irian Jaya languages, the authors ‘found no strong linguistic 
support for an early western route of diffusion of the sweet potato into New Guinea’ 
(Scaglion & Soto 1994:277). They concede it ‘likely that there were in fact historical 
introductions from the west’ but find it ‘hard to explain the complex linguistic patterns 
present in eastern New Guinea as the result of only a few hundred years’ time depth’ 
(Scaglion & Soto 1994:286 [emphasis added]). It would seem that these authors should be 
read as not necessarily disagreeing with Yen’s ‘tripartite hypothesis’ with regard to the 
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current study area; however, some of their interpretations of the Irian Jaya material render 
this ambiguous, interpretations to which I will return below.  

For SWEET POTATO, the lexical material available is richer than for either MANIOC or 
POTATO, with 183 languages represented from the study area (35 AN, 148 NAN), and 
many additional Indonesian languages/locations.  

4.4  TARO 

TARO presents us with a much more complicated task of interpretation. In the sources 
surveyed, TARO subsumes terms with a wide variety of glosses: ‘taro’, ‘keladi’, ‘tales’, and 
a number of Linnaean expressions, including Alocasia esculenta, A. macrorrhiza, A. 
metallica, Colocasia sp., C. antiquorum, C. esculenta, Cyrtosperma sp., C. chamissonis, 
Xanthosoma sp., and X. sagittifolium, reflecting the fact that with taro we are dealing with 
a number of distinct plant genera and species.  

Scholars of New Guinea prehistory appear to agree that taro is the most likely tuber to 
have been involved in the earliest gardening, and Colocasia esculenta is perhaps what was 
planted. In Yen’s view (1995:835), ‘Holocene introduction of Asian cultivars of Colocasia 
is a strong likelihood, but there still remains evidence to support an earlier Pleistocene 
domestication in Melanesia’. ‘Alocasia macrorrhiza (L.) Schott is found all over 
Melanesia’, according to Barrau (1958:43), and perhaps is a candidate (but see Yen 
below). With regard to Cyrtosperma chamissonis, the authorities are unclear; Barrau 
(1958:42) claimed that it ‘is found in coastal marshes from northern New Guinea to Fiji’, 
but later said that ‘the presence of C. chamissonis in New Guinea has not yet been 
recorded’ (1959:1600), and according to Yen (1995:835), ‘the distributions of the 
cultivated forms C. merkusii (better known in the literature as C. chamissonis) and A. 
macrorrhizos are restricted or arguably absent on the New Guinea mainland’. Xanthosoma, 
at least, seems clearly to be a plant ‘of American origin, only recently introduced into the 
Pacific’ (Barrau 1958:42).  
 Among the tubers considered here, TARO is represented the most in the word lists, with 
terms currently available from 191 languages in the study area (36 AN, 155 NAN), as well 
as from 23 Indonesian languages/locations and two proto-languages. However, with at 
least several species included in the reported referents of these terms, treating them in the 
aggregate is likely to yield a misleading picture.  

4.5  YAM 

As with TARO, YAM involves a variety of plants, although all within the same genus. 
Terms in the sources are glossed as ‘yam’, ‘greater yam’, ‘large yam’, ‘long yam’, ‘short 
yam’, ‘taitu yam’, ‘ketella pohon’, ‘ubi’, Dioscorea sp., D. ?aculeata, D. alata, D. 
bulbifera, D. esculenta, D. fasciculata, D. nummularia, and D. ?pentaphylla, and D. 
salicifolia, as well as ‘wild yam’.  

According to Powell (1976:119), in New Guinea: 
D. alata and D. esculenta are the two most widely grown species (with very many 
named cultivars) but D. bulbifera, D. pentaphylla, D. hispida and D. nummularia are 
also present and often grown in small quantities. D. pentaphylla, D. hispida and an 
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unidentified D. sp. also grow wild; they may be harvested on hunting trips and are 
important in ‘famine’ times.  

Since Barrau (1962a:309) absorbs D. aculeata and D. fasciculata into D. esculenta, the 
crops glossed with YAM terms are probably mostly D. alata and D. esculenta, but other 
referents are also likely, especially with ‘wild yam’ terms.  

Coursey (1967:7) agrees with Vavilov that: 
D. alata and D. esculenta are derived from the Indian centre of origin in Burma and 
Assam, while the former of these had a subsidiary distribution from the Indo-Malayan 
centre rather farther south-east, from which centre D. hispida, D. pentaphylla and D. 
bulbifera also came into cultivation,  

and further speculates (1967:11) that ‘yam cultivation in South-East Asia must be at least 
about two thousand years old. In all probability it is of considerably greater antiquity’. 
This allows substantial time depth for the diffusion of yams into the study area, and 
relevant terms in the lists are both numerous and widespread, with 84 languages 
represented (nine AN, 75 NAN), as well as reconstructions for four proto-languages. Only 
one language/location from Indonesia is included in the YAM lists but YAM is not an 
organisational category for the Indonesian sources used (Stokhof 1980b, 1984, 1985). As 
with TARO, YAM must be treated carefully in analyses, with sensitivity to more specific 
glosses when those are available. 

5  Naming expectations 

Given these tubers’ diverse origins and their variable likely times of introduction to 
New Guinea, what might we expect with regard to vernacular terms that label them? Even 
if Colocasia esculenta proves to be indigenous to New Guinea or at least was domesticated 
there indigenously, presumably this did not happen at many scores of places, but following 
domestication (wherever), it diffused until at the time of European contact it was found 
throughout the island (although not everywhere).9 With respect to the others, we are 
unquestionably dealing with processes of diffusion. The issue, then, is how might this 
temporal and spatial movement of tuberous crops be reconstructed from the lexical 
material? 

Scaglion’s and Soto’s (1994) challenge to Yen’s ‘tripartite hypothesis’ with respect to 
sweet potato is based on lexical analysis, and their argument derives from assumptions 
commonly made in such inquiries. The two main ones are embodied in a summary 
statement (Scaglion & Soto 1994:265–266): 

We believe that sufficient linguistic diversity exists in the terms used for the sweet 
potato in New Guinea to cast doubt on a purely Indonesian route of introduction in 
only the last three hundred years. Furthermore, the terms do not resemble Indonesian 
terms as closely as such a hypothesis might predict. Rather, many terms are more 
suggestive of a possible route of introduction through Polynesia. 
... there seems to be relatively little similarity between the terms found in Western 
Indonesia and Malaysia and those found in western New Guinea. We found relatively 
little similarity between either of these areas and Papua New Guinea. If sweet potatoes 

  
9  The existence of long-standing pre-contact trade networks throughout New Guinea are too well 

documented to require rehearsal here. 
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were first introduced to western New Guinea via Indonesia or Malaysia in the 
seventeenth century, one might expect noticeable traces of the introduction to be 
preserved in the words indigenous peoples of the area use or used for sweet potatoes. 
Although our data from Irian Jaya are far from complete, we do not find any clear 
evidence for such patterns. Contrary to what might be predicted from a west-to-east 
historical-diffusion hypothesis, we find terms suggestive of an early historical 
introduction, such as ubi kastela and katela, to be relatively common in the west, but 
not found at all in Irian Jaya. 

The first assumption is that items adopted will (at least often) carry with them labels for 
those items used by the source. While Scaglion and Soto are concerned only with SWEET 
POTATO, all of the tubers considered here (with the possible exception of Colocasia 
esculenta, at least for some cultivars) are generally considered to have been introduced into 
the study area from eastern Indonesia, following (or in the case of yams, probably 
preceding) the arrival of Spanish and Portuguese agents. Thus, as with Scaglion and Soto 
regarding SWEET POTATO, we might expect to find reflexes of Indonesian (or even Iberian) 
terms commonly, rather than rarely, appearing in the word lists (which they claim they did 
not find with SWEET POTATO). Given the possible indigenous origin of Colocasia 
esculenta, this may be expected to be less true for the TARO terms than for the other tubers. 

The second assumption, reflected in their phrase ‘in only the last three hundred years’, 
is that the degree to which receiving languages retain source terms (if they adopted them in 
the first place) will be at least in part a function of time. Therefore, if a food crop, say, has 
been cultivated for a very long period of time, it is more likely to have had the chance for 
new terms to develop than if the process of adoption has been rapid and recent. Thus, we 
might expect fewer Indonesian (or Iberian) reflexes in the older crops (TARO and YAM) 
than with those almost certainly adopted more recently (MANIOC, POTATO, and SWEET 
POTATO). 

In addition, with regard to the matter of diversification over time, we might make 
predictions concerning cognate sets. With older crops (TARO and YAM), we might expect 
relatively few terms to be found in languages represented in MAJOR SETS. Following Dutton 
(1973:475), these are sets of terms found in languages that typically cut across AN/NAN 
distinctions but in any case include several language families or subgroups and are 
distributed over a wide geographical area. More terms might be expected for languages 
represented in MINOR SETS; that is, sets of terms ‘limited to closely related or neighbouring 
languages’ (Dutton 1973:475), and as ISOLATES (terms restricted to a single language). For 
more recent crops (MANIOC, POTATO, and SWEET POTATO), which have had less time to 
acquire new labels, we might expect more terms to come from languages included in 
MAJOR SETS and fewer in MINOR SETS and ISOLATES. 

6  Tobacco as a test case 

We can judge the potential feasibility of these expectations by a brief consideration of a 
crop widespread in New Guinea, but unquestionably a post-Columbian introduction: 
tobacco.   

A comprehensive review of the botanical, ecological, ethnological, historical, and 
linguistic evidence (to be published in detail on another occasion) supports the following 
position with regard to tobacco:  



634      Terence E. Hays 

 

1. Despite the existence of more than 20 species of Nicotiana indigenous to Australia 
(Burbidge 1960), none of these has been reported from New Guinea, where instead only 
representatives of the New World species, Nicotiana tabacum L., are found.   

2.  The first historical record of the presence of tobacco in New Guinea—accounts by Le 
Maire and Schouten relating to Arimoa Island to the east of Geelvink (now 
Cenderawasih) Bay in 1616 (de Villiers 1906:226; Schouten 1968 [1619]:70)—
followed very closely its documented introduction by Europeans to what is now 
Indonesia and Malaysia in the very early 17th century, beginning with Java in 1601 and 
soon diffusing throughout Indonesia (Boomgaard 1999).   

3. Indonesian traders were very likely the first conveyers of the plant to the northwestern 
and northern coasts of Irian Jaya.   

4. Since the 17th century, the plant and knowledge of its uses diffused, crossing countless 
physical, cultural, and linguistic barriers and borders until, by the colonial period of the 
late 19th century, tobacco was nearly universally known and smoked in New Guinea 
(but for important exceptions, all in far eastern Papua New Guinea, see Hays 1991, 
1999).  

Given the relative recency of the introduction of tobacco to the study area and its almost 
certain eastern Indonesian immediate source(s), at least initially, we might expect for 
TOBACCO: reflexes of Indonesian and/or Iberian terms commonly occurring and numerous 
MAJOR cognate sets, but fewer MINOR cognate sets and ISOLATES. 

In my word list database, TOBACCO is the most thoroughly represented of the crops 
considered here, with 852 terms available from 219 study area languages (46 AN, 173 
NAN), four proto-languages [sic],10 and many Southwest Pacific, Austronesian, and 
Indonesian languages/locations (taken from Stokhof ‘Holle lists’; Höllmann 1988; and 
Tryon 1995).   

Table 1 shows groupings of the TOBACCO terms currently available, listing first eight 
proposed sets that together constitute what I would call a ‘SUPER SET’, followed by six 
MINOR SETS (including 21 languages), and an indication of 32 ISOLATE terms in the study 
area.   

The proposed ‘SUPER SET’ incorporates 193 languages in the study area as well as 166 
languages/locations from the Southwest Pacific, Southeast Asia, and Indonesia. The 
languages from the study area possess 579 terms, with an additional 169 terms from the 
other locations, as well as those of three of the four proto-languages (PROTO AWYU, *s)mke; 
PROTO LOWLAND OK, *tabuK; and PROTO MOUNTAIN OK, *suuk). The distribution of the first 
four sets—t-b-k (including t-m-k), t-b (including t-v and t-w), t-k (including t-g and t-h), 
and b-k (including m-k and m-h)—is shown (very roughly) on Map 1. As can be seen 
there, t-b-k terms are found in several languages/locations on Halmahera, Ceram, the Aru 
Islands, Tanimbar—indeed, throughout eastern Indonesia, including areas to the west not  
 

  
10  Healey, who has reconstructed these proto-terms for TOBACCO, seems well aware that these may not 

have great time depth. For example, for PROTO MOUNTAIN OK, he says (1964:144): ‘These may be 
indirect loans from Spanish/Portuguese tobaco or Malay tambako resulting from the introduction of the 
tobacco plant into New Guinea about 300 years ago’; and regarding PROTO LOWLAND OK (1964:176), 
‘*tabuK is not a reconstruction in the normal sense but rather a guess at the form of the source of the 
borrowing’. 
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Table 1:  TOBACCO sets 

 SWPAC/AUSTRO/ 
INDO 

   
AN 

   
NAN 

   
TOTAL 

SETS  G L I/U T F L I/U T  
MAJOR:           
t-b-k 
TERMS 

PLOK, 84+35 
PLOK, 119 

6 15 1 16 19 31 3 34 50+ 
101+ 

t-b 
TERMS 

1 + 1 
2 

1
 

  1
 

0 
 

1 
 

3 
 

3 
 

2 
 

5 
 

6+ 
12+ 

t-k 
TERMS 

2 + 2 
4 

0   0 0 0 5 6 1 7 7+ 
16+ 

b-k 
TERMS 

24 + 2 
29 

3   4 1 5 0 0 0 0 
 

5+ 
6+ 

s-b-k 
TERMS 

PAWY, 1 + 5 
PAWY, 6 

5 25 4 29 25 55 7 62 91+ 
219+ 

s-b 
TERMS 

2 
2 

3   3 0 3 12 21 2 23 26+ 
52+ 

s-k 
TERMS 

PMOK, 7 
PMOK, 7 

2   8 1 9 10 33 5 38 47+ 
125+ 

s-k-b 
TERMS 

0 
0 

0   0 0 0 4 13 0 13 13 
48 

SUPER SET 
TERMS 

118 + 48 
PAWY, PMOK, 

159 

7 39 5 44 43 130 19 149 193+ 
 

579+ 
MINOR:           
bali 
TERMS 

0 
0 

0 0 0 0 2 3 0 3 3 
8 

frepi  
TERMS 

0 
0 

0 0 0 0 2 3 2 5 5 
15 

kaga 
TERMS 

0 
0 

0 0 0 0 2 3 1 4 4 
15 

kalawin 
TERMS 

0 
0 

0 0 0 0 1 1 
 

1 
 

2 
 

2 
2 

kanom 
TERMS 

0 
0 

0 0 0 0 2 4 1 5 5 
12 

kepete 
TERMS 

0 
0 

0 0 0 0 2 2 0 2 2 
2 

ISOLATES 28    4    28 32+ 
 

Legend: 
SWPAC = Southwest Pacific 
AUSTRO = Austronesian languages 
INDO =Indonesian languages/locations 
G = number of Austronesian language groups or 
subgroups 
F = number of Non-Austronesian language families 

L = number of languages 
I/U = number of language isolates or unclassified 
languages  
T = total number of languages 
[ ] = dubious set 
[ [ ] ] = set subsequently absorbed elsewhere 

Notes:  For each set, read the first line as indicating numbers of languages with terms in that proposed set; 
the second line indicates the total number of terms included in the proposed set.  
ISOLATES represents number of terms, not languages. 
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shown on the map, such as Sulawesi. They then are found in the Raja Ampat Islands, along 
the southern coast of the Bird’s Head, the coastlines of the Bomberai Peninsula and 
western Cenderawasih Bay; then again on Biak and the north coast of Irian Jaya eastward 
to the border; and another large number of languages in southern Irian Jaya. The t-b terms 
(probably formed simply by dropping the final syllable of t-b-k terms) are largely confined 
to the southern coast of the Bird’s Head and part of the northern Bomberai Peninsula; t-k 
(involving the loss of the medial syllable) have a more scattered distribution, appearing in 
the central highlands, the Bewani Mountains in Papua New Guinea, and the Muyu area. 
Finally, b-k terms also are scattered, represented on Waigeo and Matbat islands, a few 
central highlands locations and in the Tor area. 
 
 

 
 
 
The second four sets—s-b-k (including a-b-k, h-b-k, and k-b-k), s-b (including h-b), 

s-k (including s-g), and s-k-b (including s-k-p)—are shown on Map 2. These terms are 
much more numerous than are the t-b-k ones, but show similar patterns of very widespread 
distribution, with regional clusters such as s-k terms primarily found in Papua New 
Guinea, along the border and north coast (where they in fact extend clear to the mouth of 
the Sepik River), and again in the Mountain Ok, Bosavi, and East Strickland regions. The 
s-k-b set (arguably resulting from metathesis of s-b-k terms) is very localised, extending 
down the Strickland and Middle Fly areas to the Trans-Fly region. (I will argue on another 
occasion that these s-k-b terms, which shift to s-k ones proceeding eastward towards the 
Papuan Gulf, are the source of ‘kuku’, the Motu term which rapidly diffused in Papua New 
Guinea in the late-19th and early-20th centuries. 
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Given our knowledge of the early introduction of tobacco into eastern Indonesia, almost 

certainly with Spanish and/or Portuguese labels—which are t-b-k terms (as are those of all 
of the other colonial powers’ languages: Dutch, German, and English)—it seems 
reasonable to derive the Indonesian t-b-k terms from these Iberian precursors, and then to 
track them as they entered northwestern Irian Jaya (and perhaps separately along the 
southern Bomberai Peninsula and south coastal areas) and spread throughout almost the 
whole of Irian Jaya and across the border into Papua New Guinea. 

In addition to this ‘SUPER SET’, six MINOR SETS are proposed, small in size and all 
localised. These MINOR SETS combined represent 54 terms from 21 languages, as follows:  

 the bali set, found in three neighbouring languages in the Baliem area (probably 
the source of the term) of the central highlands;  

 frepi, in a cluster of five Papua New Guinea border languages;  

 kaga, clearly associated with the Middle Fly area, but extending southward to 
SUKI and with one representative, SIMOG, to the north;  

 kalawin, found only in the DAMAL isolate and nearby KIRIKIRI in the western 
Lakes Plains;  

 kanom, another term common to five neighbouring languages in the Baliem 
area; and  

 kepete, confined to the neighbouring languages of MARIND and YEI.  

Finally, there are 32 terms from 23 study area languages (plus 29 terms from other 
regions, including PROTO OCEANIC *qasu) that appear to be ISOLATES. 

With regard to the expectations discussed above, we find them largely realised so far as 
TOBACCO is concerned: seven sets include connections to Indonesian/Austronesian 
languages (and eight sets of terms appear to be reflexes of Iberian ones); the vast majority 
of terms (579, or 87.1% of the 665 terms from the study area) are incorporable into MAJOR 
SETS (and a ‘SUPER SET’); and six MINOR SETS and the ISOLATES total only 86 (12.9%) of 
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the terms. For Indonesian/Austronesian/Southwest Pacific languages/locations, 169 
(85.8%) of the 197 terms are found in the MAJOR SETS, with only 28 (14.2%) as ISOLATES. 
We can now return to the tuber terms to see if their distribution corresponds to 
expectations.   

7  In search of cognate sets: some examples      

Scaglion and Soto (1994) are typical of many authors of reconstruction studies that 
begin with glosses rather than the terms themselves. Such an approach presumes the 
accuracy of glosses, which can be problematic given the possibility of identification errors 
on the part of the elicitor. Earlier (see footnote 5) I wrote of Coursey’s (1967:2) complaint 
that ‘in fact almost any edible starchy root, tuber or rhizome that is grown within the 
tropics has at one time or another been described as a yam’. With some sources there is the 
additional problem of inconsistent glosses given by the same author on different occasions. 
For example, le Roux (1950:900), following Nouhuys’s word lists taken from NDUGA 
(‘Pesechem’) on Lorentz’s 1909 expedition, records bieh, with a gloss of ‘batatas’. In two 
of Lorentz’s accounts (in English) of this expedition he states that ‘the chief article of food 
with the Papuans are yams, which they grow in their gardens’ (1911a:489, [emphasis 
added]); or ‘the chief article of food with the Papuans are sweet potatoes, which they grow 
in their gardens’ (1911b:350, [emphasis added]). Which is it? Since I have discovered 
other terms glossed as ‘yam’ in NDUGA, I conclude that bieh refers to SWEET POTATO. 

When one begins with the terms themselves and asks what they label, rather than with 
the glosses and asking ‘what the vernacular “equivalent” is’, such inconsistencies become 
evident. In some cases, it may well be that the term in fact has more than one referent, 
either across languages when semantic extension or shift occurs, or even within the same 
language. An assumption of one-to-one correspondences of conceptual categories between, 
say, Linnaean taxa and those that make up a folk system of classification, can lead to errors 
in determining the referential range (that is, the semantic content) of a vernacular term, 
with attendant errors in inferences drawn from them. We can see examples of such errors 
in the analysis below. 

7.1  Single-gloss terms  

In a first attempt at sorting the hundreds of terms available, some sets of apparent 
cognates had only a single gloss, such as ‘manioc’ or ‘sweet potato’, or a term might have 
a gloss only of ‘tuber sp.’ but seem clearly to be cognate with other terms with particular 
tuber glosses. This first sort yielded: 

 five sets and 21 isolates for MANIOC 

 two sets and five isolates for POTATO 

 22 sets and 49 isolates for SWEET POTATO 

 21 sets and 64 isolates for TARO 

 14 to 16 sets and 26 isolates for YAM and  

 two sets and 25 isolates for TUBER.   
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(See Tables 2–7 at the end before the References, for listings of proposed cognate sets 
by tuber type, based on analyses of terms with both single and multiple glosses.)  

7.2  Multiple-gloss terms—‘simple’  

Another 24 possible cognate sets have mixed referents (that is, glosses of more than one 
tuber term), but yield fairly readily to analysis when other information is considered. Here 
I will provide a few examples that illustrate the processes mentioned above and indicate 
the types of reasoning underlying my cognate set proposals.  

CamV    
Coursey (1967:25) has discussed the early names for YAM in Indo-European languages, 

such as:  
 English Yam (Jugnamis, Iniames, Yamme or Yarne, in early documents) 

 French  Igname (Igniame, in early documents) 
 Spanish Ñame (Niame, Nyame, in early documents) 
 Portuguese Inhame (Ynhame, in early documents) 
 Dutch  Iniamas. 

While the diffusion of yams to the study area possibly took place in the distant past (see 
earlier discussion), it also seems likely that terms in this set are derived from Iberian ones, 
including even the forms that have been reconstructed for Proto Oceanic *CamV and 
*kamis (French Wright 1983 and Ross n.d., respectively, quoted in Tryon 1994:494). In my 
database, 17 terms are assignable to this set (in addition to the two proto-terms), 10 of 
which have glosses of ‘yam’, six as ‘tuber sp.’ (five from Stokhof, whose categories did 
not include YAM), and one of ‘sweet potato’—jamtuh from the NAN language isolate 
ABUN (see Table 6). The integrity of this set is not certain, however. It includes, so far as 
‘yam’ glosses are concerned, YAWA on Japen Island, KAMORO on the southwest coast, 
TELEFOL from the central interior of New Guinea, and a cluster of six languages near the 
northern border. ABUN is a Bird’s Head language. Given the latitude allowed by a CamV 
proto-term, these terms—especially because they are so widely scattered geographically—
may not constitute a cognate set, but I will consider 16 of them as a MAJOR SET CamV of 
YAM, with the ABUN term considered a SWEET POTATO ISOLATE.  

amber   
This set (see Tables 2 and 4) comprises 21 terms, 11 with a gloss of ‘sweet potato’, one 

with ‘sweet potato variety’, five with ‘tuber sp.’, and four with ‘cassava’. Of the 21, six 
terms are structurally more complex than the others, with the appearance of binomials: 
amb’erpò:mi, amber pom, amber pauma, ambeer poe oema, ambepomi, and amberpome. 
These include all four of the ‘cassava’ glosses and one of the ‘tuber sp.’ glosses. One of 
the ‘sweet potato’ terms is from Japen Island and the others are all from Cenderawasih 
Bay, hence forming a geographic cluster. I propose two sets here, amber as a MINOR SET in 
SWEET POTATO, and amberpom as a MINOR SET in MANIOC. It is entirely possible that 
amberpom, and perhaps amber as well, refers to either Waigeo or Amberpom Island, 
suggesting that manioc derived from there; alternatively, this may be an example of 
semantic extension with a perceived resemblance of manioc to sweet potato indicated with 
the additional lexical material.  
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bagoy 
This set (see Table 4), consisting of 16 terms from one Indonesian language/location 

and seven study area languages, seems fairly straightforward to interpret. The Indonesian 
term is glossed ‘tuber sp.’ and all of the others as ‘sweet potato’ except for one ‘cassava’ 
gloss. That term, pkayswap, from HATAM, co-exists with three ‘sweet potato’ HATAM 
terms—bäkaw, bkaw, and pkaw. Given the -swap segment on the ‘cassava’ term, I 
interpret this as a case of semantic extension. Thus I propose bagoy as a MAJOR SET in 
SWEET POTATO and pkayswap as a MANIOC ISOLATE. Most of the study area terms are from 
the northern coastal border area; the EDOPI case is considerably farther inland but sweet 
potatoes were introduced into EDOPI only within the past couple of decades (Kim 
1997:201). The HATAM terms are at some geographic remove from the coastal border ones, 
but they seem clearly to belong in the set.  

daso 
Here (see Tables 2 and 4) we are presented with what appear to be two sets since four 

terms (from three Indonesian languages/locations and KIMAGHAMA on Fredrik-Hendrik 
Island) appear to be cognates and are consistently glossed as ‘cassava’. Another 13 terms 
form a geographical set, with three Indonesian languages/locations with terms glossed 
‘sweet potato’ and a fourth as ‘tuber sp.’ and the remaining terms (all with ‘sweet potato’ 
glosses) are from a geographical cluster of Raja Ampat and Cenderawasih Bay languages. 
I therefore propose—with apologies for potential confusion—a daso MINOR SET of 
MANIOC, and a daso MINOR SET of SWEET POTATO.  

deka 
This set (see Table 6) is somewhat confusing. Terms from two fairly closely-

neighbouring languages, YAQAY and YELMEK, are glossed ‘yam’ but both languages also 
have what appear to be identical terms glossed ‘tapioca’ and ‘sweet potato’. The former 
does not really pose problems because the ethnographer, Nevermann, explicitly says 
(1952:66) that ‘tapioca’ is a recent introduction and is given the same name as are yams. 
Thus this is a clear case of semantic extension. The ‘sweet potato’ gloss, however, is more 
problematic. The source is Boelaars (1981:55), who is a noted authority on the Yaqay 
people, but various sources support màkupa as the most likely term for ‘sweet potato’ in 
YAQAY. My inclination is to suspect an error on the part of Boelaars and, accordingly, 
propose deka as a MINOR SET of YAM and däka as a MANIOC ISOLATE.  

dugi 
A different kind of ‘error’ is responsible for some confusion in this small set (see Table 

4), which includes two terms glossed ‘sweet potato’ from the neighbouring languages 
EKAGI and WOLANI. Doble (1960:12) is the source for dugi as ‘sweet potato’ while later 
(1987:93) she glosses the term ‘potato’. The first source is a dictionary, while the second is 
a topically-focused paper in which, I suspect, she used ‘potato’ as an abbreviated way of 
referring to ‘sweet potato’—something not at all uncommon in the literature. Regarding 
this, then, as an ‘error’, I would simply propose a dugi MINOR SET of SWEET POTATO.  

kaf 
With this set, it seems clear that subdivision is necessary. ‘Yam’ appears to be a well-

established gloss, found in four independent records from MARIND. Wirz (1922:93; 
1925:191) is among the sources used; however, he also (1922:94) glosses it as ‘taro’ 
(‘Tarosorten’). Among other sources, Barrau (1962a:309–310) lists kav as a vernacular 
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term in ‘New Guinea’ for Dioscorea esculenta fasciculata and D. alata, and elsewhere 
(1962b:296), he says (but without citing his source):  

The sweet potato, I. batatas, is called KAV by the Marind Papuans ... KAV as a matter 
of fact is the local name of Dioscorea esculenta the tubers of which, according to the 
Marind, look like those of the sweet potato.  

I conclude that ‘yam’ is the appropriate gloss. The other two terms in the group, heis-
kav (MARIND) and ndù-kaf (BIAN MARIND), are glossed ‘sweet potato’. Given the prefixes 
heis and ndù, I would interpret these as SWEET POTATO terms, representing semantic 
extension from the YAM term. Thus, I propose three ISOLATES: heis-kav and ndù-kaf for 
SWEET POTATO and kaf for YAM.  

malu 
It is difficult not to regard these two terms—malu and mali, from BEAMI and EDOLO, 

respectively—as cognates given their similarity and the fact that the two languages are 
close neighbours. However, malu is glossed ‘cassava’ while mali is glossed ‘Dioscorea 
sp.’. The sources for both are ethnographers with long experience with BEAMI and EDOLO 
and at least the latter (Dwyer) focuses his research on subsistence, so he is unlikely to be 
mistaken about the crop involved. The most reasonable interpretation seems to me to 
regard this as a case of semantic shift (with both cassava and yams being very minor crops 
for these peoples), and regard them as ISOLATES of MANIOC and YAM, respectively.  

u 
This group (see Table 2) includes what I interpret as a coincidence. The EDOPI term u-

bako, which translates literally as ‘tree-sweet potato’ according to Clouse (pers. comm. 24 
September 2000; also see Clouse 1997:185 for u glossed ‘tree’ in EDOPI), is applied to 
‘manioc’. (See the earlier discussion of the EKAGI manioc term which literally means ‘tree 
[or woody] sweet potato’.) The KIRIKIRI term for ‘tree’ is du (Clouse 1997:185), with u 
given as ‘manioc’. Thus, u seems reasonably proposed as a MINOR SET of MANIOC. 
SANGKE, however, is a very considerable distance east of the Lakes Plains and its term u, 
glossed as ‘sweet potato’, is probably nothing more than coincidental phonological 
similarity. Accordingly I shall consider it an ISOLATE of SWEET POTATO.  

walipa 
A final set (see Table 4) exemplifies ‘simple’ multiple-gloss sets and is another 

illustration of the clarifying utility of binomialisation. Three Bird’s Head languages have 
walipa variants with ‘sweet potato’ glosses, and three other languages in the same region 
have similar terms with ‘tuber sp.’ glosses. These I would propose as a walipa MINOR SET 
of SWEET POTATO, with the two SEGET binomials walipa kwi (‘tuber sp.’) and walipa bua 
(‘cassava’) treated separately. Since they appear in the same word list, one must infer that 
the recorder considered them as referring to two different tubers. Hence I will regard them 
as ISOLATES of MANIOC and TUBER, interpreting them as examples of marked semantic 
extension.   

7.3  Multiple-gloss terms—‘complex’  

In his pioneering study of ‘cultural items’ in Papuan languages, Dutton (1973:Appendix 
E, 517–530) identified a number of ‘Cognate Sets Across Item Boundaries’:  
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One of the other most noticeable things about many major (and some minor) cognate 
sets is that they cross item boundaries, that is, related forms appear in different 
languages as labels for different items. Sometimes these related forms merely refer to 
different species of the same genera [for example, “species” of yams] ..., but generally 
they extend well beyond that. (Dutton 1973:483)  

I have discussed above several possible sets from the study area with ‘mixed referents’, 
that is, terms that appear to ‘cross item boundaries’. Most of those were fairly easy to 
resolve by judging some glosses as errors but also by suggesting some cases of semantic 
extension and shift. Like Dutton, however, I have found other possible sets whose terms 
are recorded with glosses for several different tubers with such consistency that I regard 
these sets as more ‘complex’ than the others. Several of these possible sets will be 
discussed in turn.  

mao 
This very large grouping (see Tables 5 and 6), comprising 74 terms from 33 study area 

languages (interestingly, with no representatives from the Indonesian languages/locations 
examined) in addition to seven reconstructed Proto Oceanic terms, includes three distinct 
geographical clusters (see Map 3). Two can be seen as made up of languages with terms 
that are reflexes of Proto Oceanic forms, but the third I will suggest is a separate 
development. Of the 74 terms, 58 (from 27 languages) are glossed ‘taro’; three (two 
languages), ‘sweet potato’; six (five languages), ‘yam’; and seven (four languages), simply 
‘tuber sp.’, with some languages reporting terms with more than one gloss.  

 
The first two regional clusters comprise languages with the vast majority of terms 

glossed as ‘taro’ or ‘tuber sp.’. One cluster includes 50 terms from 15 languages (three 
AN, 12 NAN), and extends from the eastern Bird’s Head, down the Bomberai Peninsula 
and ‘neck’, to the southwest coast and into the central highlands. The second, with 15 
terms from 10 languages (two AN, eight NAN), is spread along the northern border region, 
in both Irian Jaya and Papua New Guinea. Given the geographical distance separating 
these two clusters, it might be best to consider them as representing two MAJOR SETS of 
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TARO, both consisting of reflexes of Proto Oceanic terms, or one MAJOR SET. My 
inclination is to interpret them as separate developments; both include AN languages, 
which may have been the original entry points, but their phonological structures tend to be 
somewhat different. Most of the Cenderawasih Bay terms have an initial u sound (oema, 
uma, u:ma, u’ou, uauw), as is also found in EKAGI (oema) and, arguably, IHA (komo, 
komoh, and qomo), KAMORO (kamò), and ASMAT (kamajasàn, kamojesàn, kamoasan, and 
kameasan). Such an initial sound is not found in any of the terms from the northern border 
area. This may be a slim foundation, however, so I currently will merge them in one mao 
MAJOR SET of TARO.  

Only three terms are glossed ‘sweet potato’, two of which are from MEYAH (which 
otherwise has four glossed as ‘taro’ and four as ‘tuber sp.’), and the third from EKAGI (with 
10 ‘taro’ glosses). In both cases the terms seem well attested with these glosses (six 
different sources for MEYAH and two for EKAGI), so they are interpreted here as SWEET 
POTATO ISOLATES, resulting possibly from semantic shift, with no binomialisation to 
suggest extension.  

The remaining six terms have ‘yam’ glosses. Five are from four languages reasonably 
close geographically to each other: BOAZI and ZIMAKANI from the Lake Murray area; 
SAMO-KUBO from the East Strickland Plain; and KALULI from the Mount Bosavi region. 
These I would propose as a MINOR SET of YAM, but the AMANAB term məge is probably not 
included. Its phonological shape is quite different (from ma, mao, and mau), and AMANAB 
is far to the north of this cluster. Thus I would regard the AMANAB term as a YAM ISOLATE.  

siabulu 
If a series of lexical changes seem reasonable, this is a very large set (see Tables 4 and 

5), comprising 114 terms from 49 study area languages and one Indonesia 
language/location. I would propose that sia (in the Bomberai Peninsula), siabV (Bird’s 
Head, Bomberai, and western Cenderawasih Bay), sVbVr/lV (southwest coast, central 
highlands, Ok languages, and the Strickland region), and buru (northern border) terms 
represent transformations within a wide-ranging group of tuber terms that are recorded 
with several glosses, but which sort fairly neatly into subsets. In all: 

 92 terms (from 37 languages) receive ‘sweet potato’ glosses;  

 six (from 4 languages), ‘manioc’;  

 six (3 languages), ‘taro’;  

 three (2 languages), ‘yam’; and  

 five (5 languages plus two from 1 Indonesian language/location), ‘tuber sp.’.  

If we begin with the GALELA Indonesian case, we see two terms (siàpu and kiha, 
omitting the o particle) from North Halmahera, glossed only as ‘tuber sp.’. A probable 
cognate term, tiawu, is found for ‘sweet potato’ in KEMBERANO from the southern Bird’s 
Head. Also in the southern Bird’s Head are PURAGI, with sia’i for ‘sweet potato’, and 
SUABO, with sijapido, also for ‘sweet potato’. Not far to the south, in the (AN) North 
Bomberai subgroup, SEKAR and ONIN have siabi and siapi, respectively, both glossed 
‘sweet potato’. To the east is WANDAMEN, with two terms including besyop and besiop in 
binomials, again for ‘sweet potato’, and to the north of WANDAMEN we find HATAM, with 
sieba, siep, siäp, and syew glossed ‘sweet potato’, and syep as ‘potato’. If the last 
mentioned is regarded either as an abbreviated gloss—properly ‘sweet potato’—or even as 
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a case of semantic extension, HATAM appears to close the circle on a regional cluster of 
terms that can be regarded in themselves as a MAJOR SET of SWEET POTATO. Very nearby, 
however are BAHAM and IHA of the West Bomberai family, with a total of seven terms 
generalisable as sia terms, and all glossed ‘sweet potato’. It is easy to imagine these as 
parts of the same set, derived simply by dropping the final syllable from siafu/siabi terms.  

Far to the east, on the north coast in the Sarmi region is found a pair of terms, siáffoeh 
from SOBEI and thi’a’foe from ISIRAWA, both glossed ‘cassava’ (and an additional SOBEI 
term, siafu, glossed ‘tuber sp.’). They would appear to be cognates of those just discussed 
but, because of their glosses and their distance from the Bird’s Head, they are proposed 
here as a case of semantic shift (or extension) and a separate development. A simple 
process of dropping syllables after the first two yields sia terms, which are found in the 
four languages just to the east—MEKWEI, GRESI, KEMTUIK, and KWANSU (sia in the first and 
isa [via transposition?] in the other three). The only gloss for these four is ‘tuber sp.’, but it 
seems reasonable to propose these seven terms as a MINOR SET of MANIOC.  

Sia terms are also found in another small group of five terms from KIMAGHAMA and 
RIANTANA. These Fredrik-Hendrik Island languages are very distant from all of those 
discussed so far; moreover, the terms are consistently glossed ‘taro’. While they may 
represent semantic shift from terms such as those above, my inclination is to treat them as 
a separate development, a MINOR SET of TARO.  

Changes in the direction of more complex forms can be argued for a very large group of 
siabulu terms from 25 languages, covering a vast distance but most of which can be seen 
as a chain, with almost all of 71 terms glossed as ‘sweet potato’. Two languages from the 
Bird’s Head ‘neck’ region (BURUWAI and KAMBERAU) are somewhat removed from the 
remainder, which begin in the central highlands, run eastward across the border into Mek 
family languages, then north to the language isolate ABAU and south and southeast 
throughout the Awin-Pare, East Strickland, and Bosavi families. North of ABAU, in the 
border area, are also found buru terms in DEMTA and AROP-SISSANO. In themselves, these 
terms would constitute a MAJOR SET of SWEET POTATO.  

Exceptions to this overwhelming pattern of siabulu SWEET POTATO terms include:  

 two KAMULA terms glossed as ‘yam’, both of which are from preliminary 
unpublished SIL survey word lists and which I interpret here as 
eliciting/transcription errors;  

 another ‘yam’ gloss for KASUA sobare, but given by the same ethnographer who 
records seabolu for ‘sweet potato’ and thus is regarded as a YAM ISOLATE 
(though perhaps a result of semantic shift);  

 a ‘taro’ gloss for KOROWAI simbelu, again perhaps semantic shift to a TARO 
ISOLATE; and three cases of ‘manioc’ glosses.  

Two of these latter are from EIPO-MEK, a language which would nicely link the central 
highlands and Ok languages but seems definitely to be a MANIOC term, here regarded as an 
ISOLATE. The last is far removed geographically, found in EDOLO, which otherwise has 
well-established siabulu terms for SWEET POTATO. Given that this term is a binomial, 
namely, i siabulu, I regard it as a case of semantic extension and a MANIOC ISOLATE.    

Thus the siabulu set proposed (see Map 4) comprises 96 terms from 38 languages in the 
study area, plus two more from GALELA in North Halmahera.  
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ubi 

In an initial survey, beginning with glosses rather than terms, ubi emerged as a label for 
MAJOR SETS of MANIOC, TUBER, and YAM, and a MINOR SET of SWEET POTATO. However, 
reversing the process by beginning with the terms themselves, the grouping now includes 
four terms from two proto-languages, 36 from 36 Indonesian languages/locations, 13 terms 
from five AN languages, and 31 terms from 14 NAN ones (see Tables 2, 4, and 6). 
Disentangling these terms is fraught with ambiguities. While several scholars have 
reconstructed Proto Austronesian (PAN) and Proto Oceanic ubi terms, all as forms of YAM, 
in modern INDONESIAN ubi is used for both ‘cassava’ and ‘yam’ and since this language 
(or, earlier, ‘Malay’) was used as an eliciting language for many recorders of word lists in 
the study area, opportunities for conflation are evident. Moreover, so far as this study is 
concerned, Stokhof’s ‘Holle lists’ were used for nearly all of the Indonesian 
languages/locations and, as previously mentioned, his organising framework did not 
include ‘yam’ as a gloss; hence the large number of terms with glosses only of ‘tuber sp.’.  

With these caveats in mind, it still may be possible to bring some order to this grouping. 
For the Indonesian languages/locations, 36 terms are available, 26 of which are glossed 
‘tuber sp.’, seven as ‘cassava’, two as ‘sweet potato’, and one as ‘yam’. First, with regard 
to the terms with ‘cassava’ glosses, only the BAHASA INDONESIA term is simple ubi; the 
other six appear to be binomial expressions, that is, oebi, oefi, or oewi with additional 
marking. This suggests that these are cases of semantic extension from an ubi term with 
some other referent, forming a MANIOC set but including only seven Indonesian cases. 
While only one term—ubi from BAHASA INDONESIA—is glossed ‘yam’, it seems reasonable 
to hypothesise (given the Stokhof source problem noted above) that 21 of the 26 monomial 
terms with ‘tuber sp.’ glosses actually correspond to yams, forming an initial YAM set of 
PAN, POC, and 22 Indonesian languages/locations. The remaining Indonesian cases, with 
‘sweet potato’ glosses (‘Malayan Peninsula’ and Central Sulawesi languages/locations) 
then form a small SWEET POTATO set of seven Indonesian cases (but see below).   
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When we shift to the study area itself, it appears that the ubi terms cluster in three 
regional groupings (see Map 5). First, five AN languages are all members of the 
Cenderawasih Bay subgroup: two (AMBAI and ANSUS) have terms with glosses only of 
‘tuber sp.’; two (SERUI-LAUT and WANDAMEN) with ‘sweet potato’ (and ‘tuber sp.’); and 
one (WAROPEN) with ‘yam’ (and ‘tuber sp.’). The most conservative approach would be to 
group the three close-neighbour Japen Island languages together (AMBAI, ANSUS, and 
SERUI-LAUT) and, perhaps, WANDAMEN, as a MINOR SET of SWEET POTATO, including the 
‘Malayan Peninsula’ and Central Sulawesi languages/locations. The WAROPEN terms, with 
‘yam’ (and ‘tuber sp.’) glosses could then be combined with the PAN, POC, and 22 
Indonesian languages/locations.  

Twelve NAN languages from a large but coherent region have ubi terms: PURAGI, from 
the southwest Bird’s Head; BAUZI, a northern interior language; six central highlands 
languages (DEM, WESTERN DANI, MID-GRAND VALLEY DANI, LOWER-GRAND VALLEY DANI, 
NDUGA, and NINIA YALI); and to the south and southeast, NORTHERN MUYU, YONGGOM, YEI, 
and MANDOBO.  

The PURAGI term, I suggest, could represent an adoption of a tuber (yam?), together 
with its label, from the WAROPEN area (or, given its location in the southwestern Bird’s 
Head, from Halmahera), and I propose incorporating the PURAGI term into the MAJOR SET 
of YAM proposed earlier.  

 
J. Briley (a SIL translator for the BAUZI language) uses ubi to mean ‘sweet potato’ 

(rather than ‘yam’), and the BAUZI term ubo seems to be well established for ‘sweet potato’ 
in that she further glosses ubo bozda as ‘red sweet potato’ (Briley 1991:119; 1998:4) and 
ubo fauhada or ubo fauhala as ‘white sweet potato’ (Briley 1991:119; 1998:4); moreover, 
no term glossed ‘yam’ is found in her various publications. On the other hand, it is odd that 
in describing BAUZI subsistence, she notes (Briley 1991:117) ‘bananas, taro, and tapioca—
their main staples along with jungle roots and fruits’, with no mention of sweet potatoes. 
Since she characterises the BAUZI as ‘semi-nomadic hunting and gathering people’, who 
‘continue their semi-nomadic subsistence patterns, using the [recently-established] village 
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as a base of operations and a location for planting’ (Briley 1991:117), it seems reasonable 
to infer that sweet potatoes (as well as the other crops mentioned) are a very recent 
introduction into BAUZI society. Thus, this ubi term might best be considered a SWEET 
POTATO ISOLATE.       

The central highlands cases present a mixture of glosses, but with some clear trends. 
The language isolate DEM has a ‘sweet potato’ term and the two others with ‘tuber sp.’ 
glosses appear to be only variants. WESTERN DANI has seven terms with ‘sweet potato’ 
glosses, two with ‘yam’, and three with ‘tuber sp.’. The latter are clearly the ‘same’ terms 
as the others, so the choice is between ‘sweet potato’ and ‘yam’ for this language (if not 
both). Since one of the sources glosses bei as ‘Java yam’ [emphasis added], we might infer 
that a distinction was being drawn with ‘yam’ proper. If so, and ‘sweet potato’ was 
intended, then only one deviant term exists—mbi glossed as ‘yam’. Since mbi forms are 
otherwise (in four sources) glossed as ‘sweet potato’, I am inclined to consider all of these 
as SWEET POTATO terms, with the sole ‘yam’ gloss as an error. DEM and WESTERN DANI can 
also be joined by LOWER-GRAND VALLEY DANI, with iabe, and NDUGA, with bieh, both of 
which are glossed ‘sweet potato’. (The other NDUGA term, koew—glossed as ‘cassava’—
differs sufficiently from the other tuber terms in this area to consider it not a proper 
cognate but as an ISOLATE MANIOC term.) These terms, then, form a MINOR SET of SWEET 
POTATO, which I shall designate bi.  

MID-GRAND VALLEY DANI, with bain, and nearby NINIA YALI with beim, both glossed 
‘yam’, are phonologically similar to the bi terms, but the ‘yam’ glosses appear to be well 
established. Both of these records come from ethnographers with long field experience and 
who consistently give hibiti, hipiti, or hybyty as the term for ‘sweet potato’. Thus these 
terms may represent a case of semantic shift; in any event I propose them as a small bain 
MINOR SET of YAM.  

The cluster of four languages to the southeast of these highlands ones (NORTHERN 
MUYU, MANDOBO, YONGGOM, and YEI) includes only ‘cassava’ and ‘manioc’ glosses apart 
from ‘tuber sp.’. With one source (for YONGGOM) explicitly indicating that the ‘Malay’ 
term ubi is used for ‘cassava’, this appears to be a MINOR SET of MANIOC, and probably a 
separate development from the movement of yams implied for the languages to the north.  

The final cluster of terms in this grouping is found at considerable geographical remove 
from the others, in the northern border region, with KARKAR-YURI, TUMLEO, and YAKAMUL 
having ubi terms with ‘yam’ glosses and TAIKAT (to the west of these) with a ‘tuber sp.’ 
gloss. Despite their distance from WAROPEN and PURAGI, it seems reasonable to suppose 
that these terms also are related to the PROTO AUSTRONESIAN, PROTO OCEANIC, and 
Indonesian terms, although probably from different contacts. I propose adding these to the 
others to form an ubi MAJOR SET of YAM.  

Thus, the ubi grouping is indeed internally complex and geographically far ranging. 
While all of the terms included may derive from PAN and POC forms, there appears to 
have been a considerable amount of semantic shift occurring, resulting in the several sets 
proposed.  

wem 
This large grouping (see Tables 2, 4, 5, and 6) of 38 terms from 13 NAN languages is, 

with one exception, tightly clustered in the northern border region (see Map 6). The 
exception is NAMBU, far to the south in the Morehead River region of Papua. Its terms, 
wεm and umwe, both glossed ‘yam’, will be regarded as an ISOLATE of YAM. The other  
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cases present some complexity, and it seems wise to break up this grouping. While all of 
the terms employ a wVm/b component (with initial w changing to y in ANGOR), there 
appear to be some fairly clear examples of semantic extension as well as semantic shift. 
For example, AINBAI has wemp, glossed ‘taro’, wempmami for ‘yam’, and wemptata for 
‘sweet potato’. The latter two suggest extension from a prior ‘taro’ term, adding tata 
(probably from batata) and mami (a common Tok Pisin expression for ‘yam’). Similarly, 
in AMANAB, the generic term for Dioscorea alata (but not including D. esculenta, which is 
mwêt) is w∧mp, wamp(i), or wab(i). If we hypothesise that a wamp prior term was first 
used for ‘yam’ (that is D. alata), then the Colocasia taro varieties named suwêb(i) or 
suwêmp(i) appear to be extensions, as are sungwêb(i) or sungwêmp(i) for ‘cassava’.  

I would propose that these wem terms be subdivided into the following sets:  

• a MINOR SET of MANIOC, sungimb, including four terms from two neighbouring 
languages: WARIS, with uèm and sungimb, and AMANAB, with sungwêb(i) and 
sungwêmp(i);  

• a MINOR SET of SWEET POTATO, wem, including 11 terms from six languages: 
TAIKAT (uäp), MANEM (uem and uemsurwar), WARIS (ahum, ahuimph, euhhumb, 
euhwimp, and akwip), MOLOF (uembe), ANGOR (yifwi), and AINBAI (wemptata);  

• a MINOR SET of TARO, wip, with 10 terms from seven languages: NIMBORAN (wip 
and èmbè-wib), GRESI (wep and yèbèwib), KWANSU (wip), KEMTUIK (wep), 
MANEM (samuem), AMANAB (suwêb(i) and suwêmp(i)), and AINBAI (wemp);  

• and a MINOR SET of YAM, wemp, comprising 10 terms from five languages: 
WARIS (w∂imp, wEmph, and wemb), SOWANDA (wib), AMANAB (w∧mp, wamp(i), 
and wab(i)), ANGOR (yemb and yimbi), and AINBAI (wempmami).  

Finally, given the explicit distinction of AMANAB mwêt as a generic term for Dioscorea 
esculenta, that term will be regarded as a YAM ISOLATE.  
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7.4  A SUPER SET?  

Initially, on the basis of grouping terms by their glosses, I entertained the possibility of 
a SUPER SET of SWEET POTATO, comprising kwaning, ninggai, and wan terms from 
languages forming a chain from the northern border area down through the Mountain Ok 
languages and westward into the Mek family region. However, when terms are grouped 
regardless of their glosses, this set takes on a somewhat different configuration, which 
includes possible expansion when we also re-examine gwa and other terms. Terms for a 
variety of tubers from a large number of languages, I suggest, form two large geographical 
chains of languages possessing terms for three tubers—SWEET POTATO, TARO, and YAM—
whose vernacular names have participated in numerous instances of semantic extension 
and shift.  

On Map 7, I have indicated roughly a proposed geographical chain linking together 116 
TARO terms from 45 languages, stretching from the western Bird’s Head to the Fly-
Strickland area of Papua New Guinea. While the directionality of the changes is not 
known, I suggest transformations roughly labelled as follows: gwa -- wa -- kwam/kom -- 
am -- (i)man -- huwam -- hu, ho.  

 
First, western Bird’s Head languages include ABUN gwa, kwa, and wa glossed ‘taro’ 

(with the terms anggwasèm, ‘cassava’, and anggwatu, ‘sweet potato’, regarded as semantic 
extensions from the TARO term) and a ‘tuber sp.’ term kum; TEHIT qa and qa(m) glossed 
‘taro’; KONDA qam and kau, glossed ‘taro’; YAHADIAN kau, ‘taro’. In the eastern Bird’s 
Head MANIKION has funggwa, sunggwabei, sunggwòbei, and sugabai with ‘taro’ glosses, 
and HATAM has two ‘tuber sp.’ terms, uòm and ò:ma.  

Moving south to the Bomberai Peninsula, we find IHA with komoh, ‘tuber’; IRARUTU, 
wageta, wagete, wa:gete, and wagata for ‘taro’; and NABI with w’agete, again ‘taro’.  

Then, shifting eastward and into the interior, we find MONI with wa and oewà glossed 
‘taro’; WESTERN DANI has kom for ‘taro’, as does NDUGA; kwam is glossed ‘taro’ in LOWER-
GRAND VALLEY DANI; MID-GRAND VALLEY DANI has k(h)om, kom, and hom ‘taro’ terms; 
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Ngalik family languages continue this pattern with hom for ‘taro’ in ANGGURUK YALI and 
NINIA YALI; with the Mek family languages, hom/kom/kwam becomes am for ‘taro’ in 
KOSAREK YALE, KORUPUN-SELA, NALCA, EIPO-MEK, UNA, and KETENGBAN, then becoming 
om in the Mountain Ok NGALUM language.  

Continuing into the Ok family languages, we find ‘taro’ terms as follows: NORTHERN 
MUYU and SOUTHERN MUYU iemen; KAUWOL yaman; NINGGERUM lamen, namen, and 
nemen; YONGGOM iemen; TIFAL yama, yaman, yemá, ima, and iniman; TELEFOL iman; 
URAPMIN ima; FAIWOL iman, imen, and imin; SETAMAN imen; BIMIN yemen and yimen; 
MIAN imen and imeno; and SUGANGA imenote.  

TARO kwam and hu terms are linked through AEKYOM with kwame, wam, and huwam; 
PARE huwa; SAMO-KUBO ho, hou, hoiwa, howra, and ha’u; KALAMO hou; AGALA hou and 
wo; KONAI o and ‘o; BEAMI hou; and GOBASI ‘o. In addition, back to the north the border 
language ABAU has hou for ‘taro’.  

This very large grouping of a chain of geographically contiguous languages is proposed 
as a gwa MAJOR SET of TARO, although I also will suggest that it may be part of an even 
larger set.  

A second geographical chain is shown roughly on Map 8. It is somewhat more complex, 
comprising 39 SWEET POTATO terms from 20 languages, 42 YAM terms from 16, and four 
‘tuber’ terms from as many languages. Both in terms of lexical structure and geographical 
distribution (see Map 9) they seem to form a single set, resulting from the following 
proposed transformations: wan -- kwaning -- ninggai -- ingge. Again the directionality of 
these changes is not directly inferable, but I will begin with the main concentration of wan 
terms in the languages of the Ok family. 

 
Ok family languages possess wan terms for both SWEET POTATO and YAM as follows: 

PROTO LOWLAND OK has *wan reconstructed as ‘yam’; NORTHERN MUYU has wan glossed 
‘yam (taitu)’; SOUTHERN MUYU, wan glossed as both ‘sweet potato’ and ‘yam (taitu) [that 
is Dioscorea esculenta]’; KAUWOL, waan as ‘sweet potato’; YONGGOM, wan as ‘yam 
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(taitu)’; TIFAL, wan or won as ‘sweet potato’; TELEFOL, wan as ‘sweet potato’ and as ‘tuber 
(yam or sweet potato)’, also with binomial wan terms as several yam varieties; URAPMIN, 
wan as ‘sweet potato’; FAIWOL, wan as ‘sweet potato’ and ‘wild yam’; BIMIN, wan as 
‘yam’; MIAN has wan as ‘sweet potato’ and ‘tubers other than taro’, with binomial wan 
terms for various yam species; finally, the nearby language isolate OKSAPMIN has a number 
of towan terms glossed ‘sweet potato’. Other wan terms in the region include ABAU, with 
waA glossed ‘yam’, PYU (possibly) with wafi glossed ‘yam’, and AEKYOM to the south with 
wan and wane glossed ‘yam’ and ‘yam (taitu)’. In summary, wan terms are glossed only as 
‘sweet potato’ for six languages, only ‘yam’ for six, and both ‘sweet potato’ and ‘yam’ for 
three or four languages.  

Ethnographic information can be of some use here, since several of the Ok-speaking 
peoples have been studied intensively and there are some explicit reports available 
regarding recent changes in subsistence. At least in this century, sago has been more 
important than tubers as staple food in NINGGERUM, YONGGOM, and SOUTHERN MUYU, 
although sweet potato is more important in NORTHERN MUYU. Yams are reported as minor 
crops in all four and it may be significant that these neighbouring languages use wan to 
label YAM (with SOUTHERN MUYU also using it for SWEET POTATO). The other three 
languages with wan as a YAM (apparently generic) term are BIMIN, for whom taro was the 
staple crop until ‘the last two generations’ (Bayliss-Smith 1985:101), recently yielding to 
sweet potatoes; and MIAN and TELEFOL, with both of the latter using wan to designate 
‘tubers other than taro’, the long-term staple crop in both. With these last two, special note 
must be taken of the fact that ‘yam’ terms are binomials, for example, wanbang in MIAN 
and dibit waan in TELEFOL are recorded as generic terms and several Dioscorea spp. are 
consistently labelled with binomial expressions in both languages. The only other instance 
of a wan term for YAM is the FAIWOL report of wan for ‘wild yam’.  

For SWEET POTATO, the six Ok region languages that appear to reserve wan for this crop 
are KAUWOL, FAIWOL (except as it also extends to ‘wild yam’), SETAMAN, TIFAL, and 
URAPMIN, plus the neighbouring language isolate OKSAPMIN. Unfortunately no 
ethnographic information is available for KAUWOL, and for URAPMIN only from the early 
1990s, when sweet potatoes and taro are reported as equally important staples, in fact with 
the word for ‘food’ comprising ‘a conjunction of these two terms’ (presumably ima-wan or 
wan-ima) (Robbins 1995:212). In the others, taro is reported as the staple crop for FAIWOL 
(yielding to sweet potato in the early 1980s; see Kuchikura 1990:114; Ohtsuka 1994:106), 
SETAMAN (again until the early 1980s; see Kuchikura 1990 and Ohtsuka 1994), and TIFAL 
(with the TARO term ima reported as also for ‘food’ [Wheatcroft 1973:64]). In OKSAPMIN, 
taro is reported as the staple until it was challenged by the introduction of sweet potato 
‘anywhere from 100 to 300 years ago’ via DUNA speakers (Moylan 1981:62). With respect 
to those languages that use wan for both SWEET POTATO and YAM, for all three—SOUTHERN 
MUYU, MIAN, and TELEFOL—neither crop was a traditional staple. Indeed, the only Ok 
language for which sweet potatoes are only reported as the staple crop is NGALUM, whose 
generic term for the crop is boneng, as it also is in NORTHERN MUYU, NINGGERUM, 
YONGGOM, and TIFAL.  

The pattern that I suggest emerges strongly from considering this information is that in 
all of these instances of wan terms for SWEET POTATO, YAM, or both, these tubers are minor 
crops, and I would further suggest that as speakers of these languages received either crop 
from neighbours (presumably) the term wan circulated in the region as a ‘residual’ term, 
applicable to non-staple tubers, whatever they might be.  
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The other cases of wan terms include ABAU and PYU to the immediate north and west of 
Mountain Ok speakers, AEKYOM to the immediate south, two Mek languages (EIPO-MEK 
and KOSAREK YALE), WESTERN DANI, and, perhaps, DAMAL. With the first three, wan terms 
apply only to YAM, and in all three sago was the staple crop. It seems reasonable to 
suggest, then, that these represent the process just discussed for the Ok languages, with 
yams and their established wan terms spreading labels for minor tuberous crops. 
Immediately to the west of ABAU and PYU are the Mek languages, two of which use wan 
(EIPO-MEK wanye and KOSAREK YALE wanei) for YAM; then farther to the west, WESTERN 
DANI, again with wani and wanyi for YAM; and finally DAMAL, with kwanom for ‘wild 
yam’. As is the case to the east, yams are minor crops for these four peoples. Thus we find 
a chain of languages stretching to the west of the Ok region, all of which use wan terms for 
YAM, with quite unrelated SWEET POTATO terms in DAMAL (erom) and WESTERN DANI 
(erom and mbe), but something different with the Mek languages.  

Indeed, in all five Mek family languages for which SWEET POTATO terms are available 
(with sweet potato as the reported staple crop in all), the terms form a subset, here as 
earlier called kwaning. (It may be noted here that in EIPO-MEK, POTATO terms are kenkena 
kwaning and kenkene kwaning; that is, binomial terms indicating semantic extension from 
SWEET POTATO, as in KORUPUN-SELA, with uruga kwaning for POTATO). I suggest that since 
at least two of these languages include wan YAM terms, either the kwaning terms represent 
semantic extension from earlier YAM terms or the reverse, with SWEET POTATO terms 
‘clipped’ to label more recently acquired yams. (Unfortunately no information is currently 
available as to which crop is likely to have been prior.)      

Thus, I suggest that the wan terms are linked to the kwaning subset, which leads us to 
another possible connection—a ninggai set of SWEET POTATO. It now appears that 15 
ninggai terms, from six languages, belong together. For SENTANI, ninggai terms seem very 
well established as labels for SWEET POTATO, with five variants from 10 sources; the 
deviant example with a ‘taro’ gloss comes from van der Sande (1907) and is 
unambiguously listed, in English, as ‘taro’ (Sande 1907:322). He lists no SWEET POTATO 
term at all, leading me to suspect that this is an identification error on his part (also note 
that most terms glossed ‘taro’ for SENTANI fit easily into the ekey set proposed earlier). 
The GRESI term naning may in fact label a different tuber from sweet potato, recorded as 
òrnaning by the same source (just as four ornaning terms are recorded from three 
immediately-neighbouring languages). The listing of both terms with distinct glosses 
implies as much, and the prefix òr- may also suggest that the SWEET POTATO term is a 
marked form, derived from a label for some prior tuber. Thus I will regard GRESI naning as 
a TUBER ISOLATE. The third deviant case is BIKSI ngai, glossed as ‘yam’ in an unpublished 
SIL word list and in a publication (Conrad & Dye 1975). A glinggai term, glossed ‘sweet 
potato’, also appears on the same SIL list (unattributed in SIL files, but probably taken by 
Conrad and Dye). This could be an example of semantic extension, with a BIKSI YAM term 
marked with gling- when applied to SWEET POTATO. Unfortunately, no ethnographic 
information is available for BIKSI for whatever clues might exist. For the present, I will 
simply leave this as an unclear deviant in an otherwise coherent SWEET POTATO set which, 
while at some geographical remove from Mek family language speakers to the south, 
seems clearly related to the kwaning SWEET POTATO set.  

More problematic, but impossible to ignore given their geographical location as well as 
phonological similarity, is a small group of ingge terms, comprising seven terms from 
three languages, one of which is also represented in the ninggai set—SENTANI—and two 
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others (ORYA and SAUSE) which are near neighbours. For ORYA and SAUSE, èngglîs, ingglîs, 
and ingrrîz seem to be consistent TARO terms (although another source for ORYA gives 
boegé for ‘taro’), but the SENTANI forms are a mixture of glosses, not including ‘taro’. To 
add to the confusion, all four terms were recorded by Moolenburgh, an administrator. 
Glosses of ingg as ‘cassava’ and ‘tuber sp.’ are from a ‘Holle list’ published by Stokhof 
(1983) and attributed to ‘P.E. Moolenburg [sic], 1903’. In Moolenburgh’s SENTANI word 
list (1906:658), he records ingg as ‘oobi’ and as ‘katela kasave’ (1906:660). The latter 
clearly matches Stokhof’s rendering as ‘cassava’, but Moolenburgh’s ‘oobi’ became only 
‘tuber sp.’ probably due to Stokhof’s organising framework (that is no ‘yam’ glosses). The 
mystery deepens somewhat when we consider Koning’s report of a visit to Lake Sentani in 
1901, in which he notes: ‘pisang, obi, kaladi, suikerriet en tabak verbouwen. Cassave en 
maïs zagen wij niet’ (Tijdschrift van het Koninklijk Nederlandsch Aardrijkskundig 
Genootschap 1902:597) (‘Bananas, yams, taro, sugar cane, and tobacco are grown. We did 
not see any cassava or maize.’). If cassava was not yet grown at Lake Sentani in 1901, 
rather than just ‘not seen’, then it could have come in just before Moolenburgh’s visit and 
the mixed glosses then might represent semantic extension from an earlier tuber (yam?) to 
cassava. Perhaps the most conservative approach, without further clarification, is to regard 
ingglis as a MINOR SET of TARO, with ingge as ISOLATES of both MANIOC and YAM.11 

Thus, the wan SUPER SET proposed comprises PROTO LOWLAND OK and 30 NAN 
languages, with a total of 87 terms for SWEET POTATO, YAM, and TUBER.  

An even more extensive proposal is represented in Map 9, where I show the overlap 
among the constituent subsets of gwa and wan terms. It is very tempting to imagine a 
long-term process of diffusion of the three major tubers—sweet potato, taro, and yam—
across this vast belt, among peoples many of whom lived in broadly similar ecological 
circumstances, recognising physical similarities among the crops (hence the numerous 
cases of semantic extension and shift of their labels) but developing the cultivation of one 
rather than the others at particular moments in their history. Linguistically, the process 
may have looked something like this (with gwa as the starting point, although the reverse 
sequence is also possible): gwa becoming kwam/kom in the Grand Valley of the Baliem, 
then splitting into wan -- kwaning --ninggai -- ingge terms to the east and north, and am -
- (i)man --hu(wa) -- hu --- ho terms to the east and southeast. One must not suppose that 
this process, if it occurred, was simply linear but surely involved many reversals and 
circles. Of course we are still lacking in sufficient data to trace such processes with 
confidence. As I regrettably pointed out at the beginning of this work, tuber terms are 
currently lacking for 118 languages in the study area. If at least some of these in fact have 
tuber terms, they may shed additional light, as too would a proper analysis of tuber terms 
in Indonesian languages which have been inadequately incorporated in this study.   

  
11  Initially, when sorting by terms, I suspected that the grouping tentatively labelled injeye might be 

cognate with the ingge terms. However, these three terms are found in three languages not geographically 
distant from each other, but very distant from the Lake Sentani region—YAWA, WANDAMEN, and 
KALABRA, from Japen Island, Cenderawasih Bay, and the western Bird’s Head, respectively. All are 
glossed ‘taro’ (although the WANDAMEN term is said to refer to wild taro), and perhaps form a MINOR 
SET of TARO, but not to be considered as involved in the larger ‘SUPER SET’ being discussed here. 
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8  Discussion 

Earlier I suggested several patterns of tuber naming that might be expected on the basis 
of the likely variation in different tubers’ presence or introduction in the study area. These 
now can be examined in the light of the results described above (see Table 8 for a 
summary).  

With MANIOC, POTATO, and SWEET POTATO, it will be recalled, their relative recency of 
introduction and indications at least for MANIOC and SWEET POTATO of probable Indonesian 
sources, led to the expectation that we will find reflexes of Indonesian terms and a strong 
tendency towards MAJOR SETS rather than MINOR SETS and ISOLATES. 

The first of these expectations is largely met, with four sets of MANIOC terms (see Table 
2), one of POTATO (see Table 3), and six to eight sets of SWEET POTATO terms (see Table 4) 
including Indonesian cases. This is also true for three TARO sets (see Table 5) and two YAM 
SETS (see Table 6), the ‘older’ crops. While this could be interpreted as support for the idea 
of Indonesian immediate origins of these Irian Jaya crops, with TARO and YAM we must 
always keep in mind that the involvement of multiple genera and species of taro and 
multiple species of yams frustrates any hope of simple patterns. 

With respect to proto-languages, the results are exactly as expected for the tubers; only 
TARO and YAM sets include proto-forms (PROTO AUSTRONESIAN and PROTO OCEANIC). This 
is true for none of the newer tubers, except that the wan SUPER SET of SWEET POTATO/YAM 
includes PROTO LOWLAND OK. However, it should be noted that this term is glossed ‘yam’ 
and not ‘sweet potato’.  
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Table 8:  Expectations and results 

 
TUBER 

INDONESIAN 
CONNECTION 

PROTO- 
REFLEXES 

MAJOR 
SETS 

MINOR 
SETS 

 
ISOLATES 

MANIOC      
Expected  
results 
LANGUAGES 
TERMS 

YES 
4 SETS 

20 
20 

NO 
NO 
0 
0 

MORE 
4 

49 
75 

FEWER 
16–17 
42–44 
70–72 

FEW 
 
 

32 

POTATO      
Expected  
results 
LANGUAGES 
TERMS 

YES 
1 SET 

1 
1 

NO 
NO 
0 
0 

MORE 
1 
3 
4 

FEWER 
1 
2 
2 

FEW 
 
 

7 

SWEET POTATO 
Expected  
results 
LANGUAGES 
TERMS 

YES 
6–8 SETS 

19–29 
32–47 

NO 
NO 
0 
0 

MORE 
5–6 

62–65 
141–146 

FEWER 
29–30 
97–99 

182–184 

FEW 
 
 

59 

TARO      
Expected  
results 
LANGUAGES 
TERMS 

SOME 
3 SETS 

7 
7 

YES 
3 SETS 

2 
16 

FEWER 
4 

94 
225 

MORE 
28–29 
86–89 

156–159 

MANY 
 
 

67 

YAM      
Expected  
results 
LANGUAGES 
TERMS 

SOME 
2 SETS 

27 
28 

YES 
2 SETS 

2 
6 

FEWER 
2 

15 
19 

MORE 
16–20 
50–59 
81–93 

MANY 
 
 

35 

SWEET POTATO/YAM                                               wan SUPER SET 
LANGUAGES 
TERMS 

0 
 

POKL 
1 

30 
86 

 
 

 
 

AMBIGUOUS SET 
kaieb 
LANGUAGES 
TERMS 

NO 
0 
0 

NO 
0 
0 

0 
0 
0 

1 
3 
3 

 
 
 

TOBACCO      
Expected  
results 
LANGUAGES 
TERMS 

YES 
7 SETS 

166 
169 

NO 
3 SETS 

3 
3 

MORE 
8 [=1] 
193 
579 

FEWER 
6 

21 
54 

FEW 
 
 

32 

 
On the other hand, expectations regarding proportions of terms in MAJOR versus MINOR 

SETS (and ISOLATES) are only partially met. MANIOC and POTATO results are as expected, 
but with only slightly more terms in MAJOR SETS than in MINOR ones. SWEET POTATO terms 
probably should be considered as meeting expectations when the forms in the wan SUPER 
SET are taken into account, but the proportions are very similar. TARO terms are contrary to 
expectations, with substantially more found in MAJOR SETS than in MINOR ones. While this, 
too, might be a consequence of conflating multiple genera and species (such that, say, if 
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we could accurately determine which terms label Colocasia esculenta, they may align as 
expected even if newer cultivars do not), YAM terms do fit expectations in this regard; that 
is, with substantially more terms in MINOR SETS than in MAJOR ones, even though again 
multiple species are conflated.  

In any event, one general point may be significant to reconstruction concerns. Tuber 
terms do not show the striking pattern found in TOBACCO terms, and this is particularly true 
for SWEET POTATO, which has long been presumed to have been diffusing at about the same 
time. However, this difference might be explained in terms of contrasts in what the two 
plants had to offer potential adoptees. While sweet potatoes have several often-noted 
advantages over such crops as taro for higher-elevation populations, much of the northern 
half of Irian Jaya (that is north of the central ranges) is low-elevation swampy land. Many 
of the populations found there even in recent times were subsisting only on sago, hunting 
and gathering, or some combination of the two, while many others had taro well 
established as a staple crop. For these people, sweet potatoes may have offered little and 
simply bypassed them as it diffused inland to the central ranges. Tobacco, on the other 
hand, has apparently had enough appeal to have been adopted and cultivated by peoples 
living in every ecological zone in New Guinea, and with every type of subsistence system 
found there (see Maps 1 and 2). 

9  Irian Jaya in larger perspective  

While the geographical area covered in this investigation is large, it is also obvious that 
the processes of economic and linguistic change implied have been even more extensive. 
Dutton’s research in Papua (1973), which was the initial stimulus for the current study, 
usefully can be revisited briefly here. Because some of the language families with 
representatives in Irian Jaya also extend into Papua New Guinea, there is considerable 
overlap in the databases used by Dutton and myself. Thus, we both included the languages 
of the Awin-Pare, Boazi, Bosavi, East Strickland, Morehead and Upper Maro rivers, and 
Ok families, as well as the language isolate SUKI. Gratifyingly, many cognate sets 
involving these languages have been proposed by both of us.12 There also are differences, 
some of which are the result of different judgments regarding cognation. Others, a few 
examples of which I will discuss briefly here, are exciting since they suggest additional 
cases to add to the emerging picture from the study area. 

One example is the kaima SWEET POTATO MINOR SET I have proposed for the study area, 
including three languages: BOAZI, ZIMAKANI, and SUKI. Because this set involved only 
three neighbouring languages, I proposed it as a MINOR SET. However, Scaglion and Soto 
(1994:268–271) include 30 languages (27 in addition to BOAZI, ZIMAKANI, and SUKI) 
extending far to the east and, possibly, to the northeast in Papua New Guinea. Nine of 
these are said to be taken from Dutton (1973), although he lists only seven (1973:441). 
Whatever may be the final resolution regarding the content of this set, it would appear that 
kaima as a SWEET POTATO term has its origins in Papua, spreading west to the SUKI and 
Lake Murray but not farther west or north in the study area (it being unlikely to have 
originated among the sago eaters of Lake Murray, for whom root crops are very minor 
components of their diets). While this would appear to be a clear instance in which 
  
12  This is also true of many of those proposed by Scaglion and Soto (1994) dealing with SWEET POTATO, 

which is not surprising since a very large proportion of Scaglion’s database was provided from my files. 
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diffusion pathways can be traced, Dutton also issues a caution (1973:441, note 1): ‘as 
kaema is the Hiri (or Police) [Motu] form used for elicitation purposes in survey work it is 
possible that this scatter results from elicitation errors or represents a pattern of borrowing 
from Hiri Motu. Needs checking’. 

An example concerning YAM is my proposed mao MINOR SET. Again, so far as the study 
area is concerned, I considered it to be only a localised set (albeit within a fairly large 
geographical area), with representatives in BOAZI, ZIMAKANI, SAMO-KUBO, and KALULI. 
Dutton (1973:519) reports a mao term for ‘sweet potato’ in PURARI, but cognate ‘yam’ 
terms in many languages, most of which form a chain across southern Papua, beginning in 
the west with Kiwaian and Upper Bamu languages, that is reasonable connecting points 
with those languages in my set. My bibi MAJOR SET of TARO also has a parallel set in 
Dutton’s work (1973:445). While his only includes three languages—GOGODALA, BAINAPI, 
and IPIKO—they are located in close geographical proximity to my cases from the Awin-
Pare, Bosavi, and Morehead and Upper Maro rivers families. Thus, again a suggestive 
linkage extends our knowledge. 

A final example pertains to what eventually may emerge as another ‘SUPER SET’, the one 
I have called siabulu, a MAJOR SET of SWEET POTATO including 96 terms from 38 
languages. Scaglion and Soto (1994:272) list 25 languages in their siabulu set, which 
includes many of the cases I propose for the study area but also extends the set into the 
Upper Sepik region, with BIAKA and ROCKY PEAK terms. They also adopt cases from 
Dutton’s huge *(T)ISIABURU group (1973:521–523). Like that of Scaglion and Soto, 
Dutton’s group includes siabulu SWEET POTATO terms for additional languages in the 
Western Province and into the Southern Highlands of Papua New Guinea, but Dutton also 
finds significant numbers of probable cognate terms with glosses of ‘taro’ and ‘yam’.  

This last set offers a good example of the different conclusions that result from analyses 
of the two types I have referred to here. Scaglion and Soto, beginning with glosses (that is 
only looking at terms that are glossed ‘sweet potato’), have concluded (1994:271) that ‘the 
geographical distribution of the siabulu set strongly suggests a north-south or south-north 
transfer across the Western Highlands in Papua New Guinea’, and, given the existence of 
an early 20th-century trade route ‘from the Fly River Delta to the central siabulu region’, 
they ‘posit that the linguistic transfer probably occurred in a south-to-north direction, and 
west to Irian Jaya, rather than through the Sepik, where linguistic evidence suggests a 
relatively recent introduction’. Within the constraints of their approach this may be a 
reasonable inference, but when the other approach is used—beginning with the terms 
whatever their glosses, as Dutton and I have done—a much more complex picture 
emerges, suggesting that siabulu may be much like the wan SUPER SET I have discussed at 
length above. 

However specific sets and proposed diffusion pathways ultimately may be resolved, 
especially when more data become available from Irian Jaya. I believe that this 
investigation has demonstrated once again the potential power of comparative lexical 
studies. It has also underscored the necessity of interpreting the linguistic data in a wider 
context, including information deriving from archaeological and ethnographic research. 
Indeed, population genetic data also will be of crucial importance, given a final cautionary 
note with which I will close. 

My study, like those of Dutton and Scaglion and Soto, has been focused on trying to 
make inferences about the past from the geographical distribution of linguistic forms. 
However, it must be remembered that the linguistic data derive from speakers of languages 
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that were distributed across the landscape in particular ways when the data were collected, 
that is almost entirely in the mid-to-late 20th century. We have been dealing with crops 
some of which may have begun their movements 10,000 years ago while others may have 
started their journeys a few hundred years ago. We certainly cannot assume that mid-20th 
century locations of peoples are the same as they were in the past. Indeed, abundant 
evidence exists of significant movements of peoples in the Lakes Plains area, the Tor 
region, and the Digul River area within the past 50 years (see Clouse 1997; Westrum 1983; 
and van Enk & de Vries 1997). Similarly, the region occupied by speakers of the various 
languages of the Dani family—likely to have been an extremely important diffusion centre, 
as suggested in my discussion of the wan SUPER SET—has been a theatre of major 
population movements over the past few centuries (Bromley 1990; Larson 1987). In other 
words, amidst the movements of crops and crop names, people also have been moving. 
Only when we can determine which kind of movements are responsible for present 
geographic distributions of crops can we make confident assertions about ‘Papuan pasts’.   
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Table 2:  MANIOC sets 
 INDO   AN   NAN   TOTAL 
SETS  G L I/U T F L I/U T  
MAJOR:           
kasbi 
TERMS 

14 
14 

3 5 0 5 
6 

5 14 1 15 
21 

20+ 
27+ 

nanggale 
TERMS 

1 
1 

0 0 0 0 
0 

3 5 1 6 
9 

6+ 
9+ 

tebiuk 
TERMS 

0 
0 

0 0 0 0 
0 

2 6 0 6 
12 

6 
12 

timburi 
TERMS 

0 
0 

1 12 2 14 
24 

1 1 2 3 
3 

17 
27 

MINOR:           
amberpom 
TERMS 

0 
0 

1 1 1 0 
4 

1 1 0 1 
1 

2 
5 

auswai 
TERMS 

0 
0 

0 0 2 2 
7 

3 3 0 3 
9 

5 
16 

bangal 
TERMS 

0 
0 

0 0 0 0 
0 

1 2 0 2 
2 

2 
2 

batawe 
TERMS 

2 
2 

1 1 0 1 
1 

0 0 0 0 
0 

1+ 
1+ 

daso 
TERMS 

3 
3 

0 0 0 0 
0 

1 1 0 1 
1 

1+ 
1+ 

ero 
TERMS 

0 
0 

0 0 1 1 
1 

0 0 1 1 
1 

2 
2 

kokir 
TERMS 

0 
0 

1 2 0 2 
2 

0 0 0 0 
0 

2 
2 

[lai 
[TERMS 

0 
0 

0 0 0 0 
0 

1 1 1 2 
2 

2] 
2] 

nota 
TERMS 

0 
0 

1 1 0 1 
2 

1 1 0 1 
1 

2 
3 

piebit 
TERMS 

0 
0 

0 0 0 0 
0 

1 2 0 2 
5 

2 
5 

raun 
TERMS 

0 
0 

1 4 0 4 
5 

0 0 0 0 
0 

4 
5 

sagom 
TERMS 

0 
0 

0 0 0 0 
0 

1 2 0 2 
4 

2 
4 

sernive 
TERMS 

0 
0 

0 0 2 2 
4 

0 0 1 1 
3 

3 
7 

siafu 
TERMS 

0 
0 

1 1 0 1 
2 

1 4 
 

1 5 
5 

6 
7 

sungimb 
TERMS 

0 
0 

0 0 0 0 
0 

1 2 0 2 
4 

2 
4 

u 
TERMS 

0 
0 

0 0 0 0 
0 

1 2 0 2 
2 

2 
2 

ubi 
TERMS 

0 
0 

0 0 0 0 
0 

3 4 0 4 
4 

4 
4 

ISOLATES     5    27 32 
Legend and notes: INDO =Indonesian languages/locations; G = no. of AN language groups or subgroups; 
F = no. of NAN language families; L = no. of languages; T = total no. of languages; I/U = no. of language 
isolates or unclassified languages; [ ] = dubious set [ [ ] ] = set subsequently absorbed elsewhere. 
For each set, read the first line as indicating no. of languages with terms in that proposed set; the second line 
indicates the total no. of terms included in the proposed set. ISOLATES represents no. of terms, not 
languages. 
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Table 3:  POTATO sets 
 INDO   AN   NAN   TOTAL 

SETS  G L I/U T F L I/U T  

MAJOR:           
kendang 
TERMS 

1 
1 

0 0 0 0 
0 

3 3 0 3 
4 

3+ 
4+ 

MINOR:           
palolo 
TERMS 

0 
0 

1 2 0 2 
2 

0 0 0 0 
0 

2 
2 

ISOLATES         7 7 

Legend and notes: INDO =Indonesian languages/locations; G = no. of AN language groups or subgroups; 
F = no. of NAN language families; L = no. of languages; T = total no. of languages; I/U = no. of language 
isolates or unclassified languages; [ ] = dubious set [ [ ] ] = set subsequently absorbed elsewhere. 
For each set, read the first line as indicating no. of languages with terms in that proposed set; the second line 
indicates the total no. of terms included in the proposed set. ISOLATES represents no. of terms, not 
languages. 
 

 
Table 4:  SWEET POTATO sets 

 INDO   AN   NAN   TOTAL 
SETS  G L I/U T F L I/U T  
MAJOR:           
bagoy 
TERMS 

1 
1 

1 1 0 1 
2 

3 5 1 6 
12 

7+ 
14+ 

[batata 
[TERMS 

9 
14 

1 1 0 1 
1 

2 2 0 2 
4 

3+] 
5+] 

bondeng 
TERMS 

0 
0 

0 0 0 0 
0 

3 7 0 7 
15 

7 
15 

erom 
TERMS 

0 
0 

0 0 0 0 
0 

3 4 1 5 
9 

5 
9 

katela 
TERMS 

10 
22 

2 3 0 3 
5 

0 0 2 2 
2 

5+ 
7+ 

[[ninggai                              see discussion of wan SUPER SET ]] 
siabulu 
TERMS 

1 
2 

3 4 0 4 
4 

11 32 2 34 
92 

38+ 
96+ 

[[wan                                   discussion of wan SUPER SET ]] 
MINOR:           
agwi 
TERMS 

0 
0 

0 0 1 1 
6 

0 0 1 0 
1 

2 
7 

amber 
TERMS 

0 
0 

1 6 0 6 
16 

0 0 0 0 
0 

6 
16 

bufi 
TERMS 

0 
0 

0 0 0 0 
0 

1 1 1 2 
3 

2 
3 

bumis 
TERMS 

0 
0 

0 0 0 0 
0 

1 2 0 2 
2 

2 
2 

busa 
TERMS 

0 
0 

1 2 0 2 
5 

1 3 0 3 
3 

5 
8 

daso 
TERMS 

4 
4 

2 2 1 3 
9 

0 0 0 0 
0 

3+ 
9+ 

Table 4 continues over the page. For legend and notes see Table 3 above. 
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Table 4 continued 
 INDO   AN   NAN   TOTAL 
SETS  G L I/U T F L I/U T  
debo 
TERMS 

0 
0 

0 0 0 0 
0 

1 2 1 3 
3 

3 
3 

dilago 
TERMS 

1 
1 

0 0 0 0 
0 

1 1 0 1 
3 

1+ 
3+ 

[dua 
[TERMS 

1 
1 

0 0 1 1 
1 

1 1 0 1 
1 

2+] 
2+] 

dugi 
TERMS 

0 
0 

0 
 

0 
 

0 
 

0 
0 

2 
 

2 
 

0 
 

2 
3 

2 
3 

ekei 
TERMS 

0 
0 

0 0 0 0 
0 

1 2 1 3 
3 

3 
3 

farkia 
TERMS 

0 
0 

1 7 0 7 
24 

0 0 0 0 
0 

7 
24 

fyayec 
TERMS 

0 
0 

1 2 0 2 
3 

0 0 0 0 
0 

2 
3 

kadowak 
TERMS 

0 
0 

0 0 0 0 
0 

1 2 0 2 
2 

2 
2 

kaima 
TERMS 

0 
0 

0 0 0 0 
0 

1 2 1 3 
4 

3 
4 

kangkang 
TERMS 

0 
0 

1 4 1 5 
12 

0 0 0 0 
0 

5 
12 

kau 
TERMS 

0 
0 

0 0 0 0 
0 

1 2 0 2 
2 

2 
2 

kofik 
TERMS 

0 
0 

0 0 0 0 
0 

2 2 0 2 
2 

2 
2 

[[kwaning                              see discussion of wan SUPER SET ]] 
magubak 
TERMS 

0 
0 

0 0 0 0 
0 

3 3 0 3 
5 

3 
5 

masempi 
TERMS 

0 
0 

0 0 0 0 
0 

3 3 0 3 
3 

3 
3 

nai 
TERMS 

0 
0 

0 0 0 0 
0 

1 5 0 5 
8 

5 
8 

sasu 
TERMS 

0 
0 

1 
 

1 
 

0 
 

1 
1 

3 
 

5 
 

0 
 

5 
14 

6 
15 

sefer 
TERMS 

0 
0 

0 0 0 0 
0 

3 3 0 3 
3 

3 
3 

supai 
TERMS 

0 
0 

1 1 0 1 
1 

1 1 0 1 
1 

2 
2 

tabre 
TERMS 

0 
0 

0 0 2 2 
7 

0 0 0 0 
0 

2 
7 

tomborop 
TERMS 

0 
0 

0 0 0 0 
0 

2 3 0 3 
5 

3 
5 

ubi 
TERMS 

2 
2 

1 4 0 4 
9 

0 0 0 0 
0 

4+ 
9+ 

walipa 
TERMS 

0 
0 

2 3 0 3 
3 

2 3 0 3 
3 

6 
6 

waria 
TERMS 

0 
0 

1 2 0 2 
2 

0 0 0 0 
0 

2 
2 

wem 
TERMS 

0 
0 

0 0 0 0 
0 

4 5 1 6 
11 

6 
11 

ISOLATES     7    52 59 
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Table 5:  TARO sets 
 INDO   AN   NAN   TOTAL 
SETS  G L I/U T F L I/U T  
MAJOR:           
bira 
TERMS 

PAN, POC 
6 

3 14 0 14 
28 

1 1 3 4 
16 

18+ 
34+ 

gwa 
TERMS 

0 
0 

0 0 3 3 
9 

11 41 1 42 
107 

45 
116 

keladi 
TERMS 

4 
4 

1 1 0 1 
1 

2 2 0 2 
2 

3+ 
3+ 

mao 
TERMS 

POC 
7 

2 5 0 5 
9 

15 20 3 23 
63 

28+ 
72+ 

MINOR:           
awiag 
TERMS 

0 
0 

0 0 0 0 
0 

1 2 0 2 
9 

2 
9 

bahe 
TERMS 

0 
0 

0 0 0 0 
0 

2 2 0 2 
3 

2 
3 

bibi 
TERMS 

0 
0 

0 0 0 0 
0 

5 9 0 9 
13 

9 
13 

buto 
TERMS 

0 
0 

0 0 0 0 
0 

2 3 0 3 
5 

3 
5 

defa 
TERMS 

0 
0 

1 2 0 2 
2 

0 0 0 0 
0 

2 
2 

dung 
TERMS 

0 
0 

0 0 0 0 
0 

1 4 0 4 
8 

4 
8 

ekey 
TERMS 

0 
0 

1 1 0 1 
2 

2 4 0 4 
10 

5 
12 

ensi 
TERMS 

0 
0 

0 0 0 0 
0 

2 2 0 2 
3 

2 
3 

fang 
TERMS 

0 
0 

0 0 0 0 
0 

1 2 0 2 
2 

2 
2 

ima 
TERMS 

1 
1 

0 0 0 0 
0 

1 2 0 2 
8 

2+ 
8+ 

ingglis 
TERMS 

0 
0 

0 0 0 0 
0 

0 0 2 2 
3 

2 
3 

injeye 
TERMS 

0 
0 

1 1 1 2 
2 

1 1 0 1 
1 

3 
3 

kambor 
TERMS 

0 
0 

1 1 1 2 
3 

1 1 0 1 
2 

3 
5 

kemb 
TERMS 

0 
0 

0 0 0 0 
0 

2 4 0 4 
10 

4 
10 

kokia 
TERMS 

0 
0 

0 0 0 0 
0 

1 2 0 2 
11 

2 
11 

[kono 
[TERMS 

0 
0 

1 1 0 1 
1 

2 2 0 2 
2 

3] 
3] 

madi 
TERMS 

0 
0 

0 0 0 0 
0 

1 1 1 2 
3 

2 
3 

mahar 
TERMS 

0 
0 

2 4 0 4 
7 

0 0 0 0 
0 

4 
7 

nau 
TERMS 

0 
0 

0 0 0 0 
0 

2 3 0 3 
6 

3 
6 

Table 5 continues over the page 
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Table 5 continued 
 

 INDO   AN   NAN   TOTAL 
SETS  G L I/U T F L I/U T  
payim 
TERMS 

0 
0 

1 2 0 2 
2 

0 0 0 0 
0 

2 
2 

sava 
TERMS 

0 
0 

0 0 0 0 
0 

2 6 0 6 
9 

6 
9 

sia 
TERMS 

0 
0 

0 0 0 0 
0 

1 2 0 2 
5 

2 
5 

tales 
TERMS 

PAN, POC, 2 
3, 2 

1 3 0 3 
3 

0 0 0 0 
0 

3+ 
3+ 

tenta 
TERMS 

0 
0 

0 0 0 0 
0 

1 2 0 2 
3 

2 
3 

tim 
TERMS 

0 
0 

0 0 0 0 
0 

1 2 0 2 
2 

2 
2 

tom 
TERMS 

0 
0 

2 2 0 2 
3 

0 0 0 0 
0 

2 
3 

uni 
TERMS 

0 
0 

0 0 0 0 
0 

1 2 0 2 
3 

2 
3 

wip 
TERMS 

0 
0 

0 0 0 0 
0 

3 7 0 7 
10 

7 
10 

yom 
TERMS 

0 
0 

0 0 0 0 
0 

1 2 0 2 
3 

2 
3 

ISOLATES     12    55 67 
 
 
Legend and notes: INDO =Indonesian languages/locations; G = no. of AN language groups or subgroups; 
F = no. of NAN language families; L = no. of languages; T = total no. of languages; I/U = no. of language 
isolates or unclassified languages; [ ] = dubious set [ [ ] ] = set subsequently absorbed elsewhere. 
For each set, read the first line as indicating no. of languages with terms in that proposed set; the second line 
indicates the total no. of terms included in the proposed set. ISOLATES represents no. of terms, not 
languages. 
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Table 6:  YAM sets 

 INDO   AN   NAN   TOTAL 
SETS  G L I/U T F L I/U T  
MAJOR:           
CamV 
TERMS 

POC. 5 
2, 6 

1 
 

1 1 
 

2 
2 

7 
 

7 
 

0 
 

7 
8 

9+ 
10+ 

ubi 
TERMS 

PAN, POC, 22 
4, 22 

2 3 0 3 
4 

2 2 1 3 
5 

6+ 
9+ 

[[wan                             see discussion of wan SUPER SET ]] 
MINOR:           
afo 
TERMS 

0 
0 

0 0 0 0 
0 

2 2 0 2 
2 

2 
2 

bain 
TERMS 

0 
0 

0 0 0 0 
0 

2 2 0 2 
2 

2 
2 

bang 
TERMS 

0 
0 

0 0 0 0 
0 

2 5 0 5 
11 

5 
11 

bondasi 
TERMS 

0 
0 

0 0 0 0 
0 

1 1 1 2 
2 

2 
2 

deka 
TERMS 

0 
0 

0 0 0 0 
0 

2 2 0 2 
3 

2 
3 

kalak 
TERMS 

0 
0 

0 0 0 0 
0 

4 6 1 7 
17 

7 
17 

katic 
TERMS 

0 
0 

0 0 0 0 
0 

1 1 1 2 
2 

2 
2 

[mangon 
[TERMS 

0 
0 

0 0 0 0 
0 

2 3 0 3 
5 

3] 
5] 

mao 
TERMS 

0 
0 

0 0 0 0 
0 

3 4 0 4 
5 

4 
5 

[mie 
[TERMS 

0 
0 

1 1 0 1 
2 

1 1 0 1 
1 

2] 
3] 

nasi 
TERMS 

0 
0 

0 0 0 0 
0 

2 3 0 3 
5 

3 
5 

parawara 
TERMS 

0 
0 

0 0 0 0 
0 

1 2 0 2 
2 

2 
2 

puka 
TERMS 

0 
0 

0 0 0 0 
0 

2 2 2 4 
5 

4 
5 

suai 
TERMS 

0 
0 

0 0 0 0 
0 

1 2 0 2 
2 

2 
2 

sumba 
TERMS 

0 
0 

0 0 0 0 
0 

1 3 0 3 
5 

3 
5 

timoni 
TERMS 

0 
0 

0 0 0 0 
0 

1 1 1 2 
2 

2 
2 

[tubi 
[TERMS 

0 
0 

0 0 0 0 
0 

1 1 1 2 
2 

2] 
2] 

wemp 
TERMS 

0 
0 

0 0 0 0 
0 

3 5 0 5 
10 

5 
10 

wili 
TERMS 

0 
0 

1 3 0 3 
6 

0 0 0 0 
0 

3 
6 

[woye 
[TERMS 

0 
0 

1 1 0 1 
1 

1 1 0 1 
1 

2] 
2] 

ISOLATES     1    34 35 
For legend and notes see Table 5. 
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Table 7:  TUBER sets 
 INDO   AN   NAN   TOTAL 

SETS  G L I/U T F L I/U T  

MINOR:           
esa 
TERMS 

0 
0 

0 
0 

0 
 

0 
 

0 
0 

0 
 

0 
 

2 
 

2 
2 

2 
2 

piau 
TERMS 

0 
0 

1 
 

1 
 

0 
 

1 
1 

1 
 

1 
 

0 
 

1 
1 

2 
2 

ISOLATES     4    24 28 

 
Legend and notes: INDO =Indonesian languages/locations; G = no. of AN language groups or subgroups; 
F = no. of NAN language families; L = no. of languages; T = total no. of languages; I/U = no. of language 
isolates or unclassified languages; [ ] = dubious set [ [ ] ] = set subsequently absorbed elsewhere. 
For each set, read the first line as indicating no. of languages with terms in that proposed set; the second line 
indicates the total no. of terms included in the proposed set. ISOLATES represents no. of terms, not 
languages. 
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22 Introduction to the chapters on biological 
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 ROBERT ATTENBOROUGH 

Blood groups and proteins 

The traces that a living population’s past leaves behind in its genetic constitution were 
first glimpsed during the First World War.  Working at the Macedonian front, where the 
Allied forces had gathered troops of African, Middle Eastern and Indian as well as 
European backgrounds, Ludwik and Hanka Hirschfeld discovered frequency differences in 
the occurrence of the different ABO blood groups amongst soldiers of different 
geographical origins (Hirschfeld & Hirschfeld 1919, cited Sykes 2000).  The Hirschfelds’ 
study had sample sizes that many a modern researcher might envy, and the reality of their 
findings is beyond question.  Their research was far-sighted, especially considering that 
the ABO blood groups were then only newly shown to be inherited, essentially free of 
environmental modification or pathological change, under principles of Mendelian 
genetics which themselves were quite recently re-discovered.   

Not too surprisingly – when they had only a single gene in three principal variant forms 
to work with, so that chance resemblances could easily arise between populations not in 
fact closely related – the Hirschfelds’ evolutionary and historical interpretations read 
oddly to us today.  Nonetheless, their work marks the beginning of a tradition, sometimes 
called anthropological genetics, or archaeogenetics.  It is a tradition which now produces 
many papers annually in journals such as American Journal of Human Genetics, 
Molecular Biology and Evolution, and Human Biology; and offers insights complementing 
those of linguistics, anthropology and archaeology into the long-range histories of human 
populations—any populations, anywhere. 

Since at least the 1960s, anthropological genetics has been amongst the disciplines 
deployed in efforts to elucidate the largely unwritten pasts of the New Guinea region’s 
populations.  Much of this research has been reviewed and synthesised by Kirk (1966, 
1982, 1992), and put into wider Pacific context by Hill and Serjeantson (1989) and global 
context by Cavalli-Sforza et al. (1994: section 7.7).  The research covered by Kirk’s 
reviews was—for historical reasons—conducted largely but not exclusively amongst 
populations of Papua New Guinea (PNG) rather than in the western portion of New 
Guinea, Indonesia’s Papua Province (Irian Jaya).  And it was based largely but not 
exclusively on methods such as serology (using the antibodies of the immune system to 
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identify genetically varying antigens on the surfaces of red and white blood cells; that is, 
blood groups) and electrophoresis (distinguishing, by the differential mobility of samples 
placed in a gel and subjected to an electric current, genetic variants of enzymes and other 
proteins found usually in the red cells and serum of the blood).   

These serological and electrophoretic methods identified genetic variation in molecules 
which have a physiological rôle to fulfil, but in the majority of cases no significant 
differences were known in how different variants of a given molecule fulfilled these rôles.  
Thus most of these genetic differences were treated as near-neutral in selective terms, 
enhancing their credibility as unbiased tracers of population origins and history.  The 
possibility of selective biases was and remains hard to discount, however.  In a few 
cases—not the famous sickle-cell gene in Melanesia where African ancestry seems to 
account for the only reported case (Lavu et al. 2002), but the thalassaemias and at least 
three other genetic variants—there is more or less strong evidence for selection, in the 
form of relative protection from one or more of the Plasmodium species that cause malaria 
(Serjeantson et al. 1992).   

With a few such genetic variants identified as adaptive and usually set aside when the 
context is population origins and relationships, serological and electrophoretic analyses 
were often able to make intelligible sense of global, regional or local patterns of variation 
across many different genes.  A relevant example in the present context is the study of 
Keats (1977): in her analysis, a set of indigenous Australian and New Guinean groups fell 
into two very distinct and coherent clusters, one consisting of New Guinea language 
groups (Papuan or Non-Austronesian groups not clustering separately from Austronesian 
ones) along with Fiji, and the other of Australian groups.  In another case, Serjeantson and 
her colleagues (Serjeantson et al. 1982; Serjeantson 1985) took advantage of the properties 
of haplotypes (sets of genetic variants closely linked on a chromosome) to identify 
population migration and fusion in the Pacific, and even estimate the approximate 
antiquity of those processes.  And again, working on a different problem at a more local 
level, Serjeantson et al. (1983) concluded from studies in Madang Province, PNG, 
covering speakers of both Austronesian and Papuan languages, that in that context 
geographic proximity was a stronger determinant of genetic similarity than was linguistic 
affinity. 

The skeleton 

Besides anthropological genetics which was his main concern, Kirk’s reviews also drew 
on studies from a different tradition, that of osteology or skeletal studies—older but (as 
demonstrated by van Dijk, this volume) still extant.  Since the 19th century, and with a 
better scientific basis from the middle of the 20th, physical anthropologists have looked to 
the skeleton and especially to the cranium for answers to similar questions about 
population inter-relationships.   

In some respects the evidence of the skeleton is inferior to anthropological genetics for 
this purpose, because the skeleton is a complex phenotype, open to direct environmental 
influence during the life of the individual, as well as to natural selection.  One influence on 
the cranium, significant on a global scale at least, is climate (Guglielmino-Matessi et al. 
1979): another is cranial deformation (van Dijk, this volume).  On the other hand, many 
practitioners in the field (including van Dijk) argue that non-metric traits of the cranium 
(anatomical traits which are simply present/absent, or developed to varying degrees) are 
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genetically inherited, or at least less influenced by environmental factors than craniometric 
traits (mostly linear distances between defined anatomical landmarks on the cranium).   

Equally importantly, cranial and other skeletal studies have an irreplaceable rôle to play 
in many cases, for example where an archaeological context can supply a date or other 
direct evidence about the past, or where the research question concerns the history of a 
particular group known through a skeletal sample, or of a particular trait.  So for biological 
anthropology (to use the term modern researchers often prefer), these and other 
considerations give osteology a valid position alongside anthropological genetics that it is 
likely to hold for the foreseeable future.  Pietrusewsky (1983) reviews much of the skeletal 
research undertaken to date regarding the New Guinea region.  More recent major projects 
include the complementary research of Green (1990) on metric variation and van Dijk 
(1998) on non-metric variation.  Van Dijk (this volume) discusses many of the general 
issues as well as her own work. 

DNA 

At the time when Kirk wrote the latest of his reviews, one absolutely crucial 
development for biological studies relevant to Papuan pasts was only in its early stages.  
That was the series of technical advances in molecular genetics which have superseded 
serology and protein electrophoresis in genetics generally, by making it possible to study 
genetic variation directly at the DNA level.  For at least two reasons, DNA-level research 
does not automatically supersede the substantive conclusions of earlier studies about New 
Guinea region peoples.  Firstly, it would take a very long time to repeat all earlier work at 
this new technical level, if indeed that were possible at all.  Thus on some regional issues 
the most searching analyses, or the ones with the most thorough coverage of relevant 
language groups—or even the only ones—may remain ones conducted before direct DNA 
technology became available.  And secondly, even where DNA-level research is in fact 
available to follow up earlier work, it may sometimes confirm, refine and extend that work 
without necessarily revising its essential conclusions.   

With that said, however, there is no doubt but that DNA technology has profoundly 
changed anthropological genetics and vastly extended its analytical scope.  It is now 
possible, for example, to investigate the large fraction (~98.5%) of human DNA that does 
not consist of genes coding for proteins.  While some of this non-genic DNA does play 
important if poorly understood rôles in cells, much human DNA (~70%) is not even 
transcribed into RNA, let alone translated into proteins, and most of this has no known 
function.  Non-coding DNA is not only abundant in quantity, but generally offers the best 
available assurance of transmitting a signal from the ancestral past, undistorted by 
selection pressures.  DNA-level analysis also throws a brighter light than before on 
structural genes, not only determining the exact coding DNA sequences underlying 
specific proteins, but also identifying variation in non-coding DNA adjacent to the gene or 
even within it (in introns, the non-coding sequences interspersed amongst the exons or 
expressed, coding parts of the gene).  This frequently makes it possible to identify gene 
variants, including independent mutations, which would have been indistinguishable under 
older methods.  With the rich evidence and array of complex analytical methods currently 
available, it is now possible (Goldstein & Chikhi 2002) to make some remarkable 
inferences about past population inter-relationships, movements, demographic 
characteristics (population sizes, bottlenecks, expansions) and time-scales—though as one 
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might expect, the limits to the resolving power of these methods are subject to some 
disagreement and debate.  Van Dijk’s osteological contribution apart, all the following 
chapters in this volume draw, then, on the powerful methods of modern DNA analysis to 
answer their questions about Papuan pasts. 

Unilineal genetic systems 

The era of direct DNA analysis has brought into particular focus, as several of the 
chapters here illustrate, two key systems in human genetics, which differ in important 
respects but resemble each other in being unilineally inherited – mitochondrial DNA and 
the Y chromosome.  Initially, the former appeared to be the more informative system, and 
research on it was prolific: Stoneking and Wilson (1989) give an earlier, regionally 
relevant review.  More recently, sufficient Y-chromosome variation has been discovered 
to make it a useful counterpart.  Mitochondrial DNA (mtDNA), a circular molecule 
consisting of only 16,569 base pairs of DNA, is found not in cell nuclei like most human 
DNA but in the mitochondria of the cell cytoplasm, and for that reason is transmitted 
exclusively or almost exclusively in the maternal line, via the cytoplasm of the ovum, from 
women to their offspring of both sexes.  The Y chromosome, on the other hand, is a 
smallish chromosome (about 60 million base pairs long), found like other chromosomes in 
the cell nucleus, and normally transmitted only from fathers to sons—indeed, causing 
those offspring to be sons, since the few important genes it contains include the small 
male-specific gene, SRY (Graves 2002).   

In both systems, in contrast to the biparental inheritance seen in the autosomal (non-
sex-chromosome) genome, there is little or no genetic recombination.  Instead of 
combinations of genes on a chromosome being re-shuffled each generation, long DNA 
sequences are transmitted between generations indefinitely, unchanged except by 
mutation.  Less than 10% of the Y chromosome recombines (with sequences on the X 
chromosome), while mtDNA is generally considered to recombine seldom or never.  This 
absence of recombination, with unilineally transmitted genome segments passed between 
generations en bloc (apart from the small recombining areas of the Y), implies 100% 
linkage: specific sets of linked genetic variants are much stabler over micro-evolutionary 
time than they are in recombining genome segments.  Thus the term haplotype becomes 
useful to refer not just to adjacent variants, but to specific sets of variants anywhere in the 
same segment, however far apart physically and different in type.  Many authors proceed 
from there to define haplogroups (a haplogroup being a group of haplotypes which differ 
in small respects, are judged to be closely inter-related, and are thought to constitute a 
phylogenetically relatively stable group). 

Although both mtDNA and the Y chromosome contain functioning genes, analysis for 
the purposes of anthropological genetics usually focuses in both cases on variation in the 
substantial non-coding sequences.  This variation is thus usually considered neutral, 
although its occurrence in a non-recombining DNA segment which also contains active 
genes does open the possibility that a non-coding variant may ‘hitch-hike’ to high or low 
frequency through its consistent transmission with a functional gene variant that is under 
positive or negative selection.   

Transmission through one sex only implies a pattern of branching inter-relationship 
amongst individuals through time, a phylogeny, which opens up extra possibilities for 
elegant evolutionary analysis—possibilities not otherwise available within a single 
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species, where recombination of biparentally inherited variants leads to reticulate rather 
than tree-like genetic transmission through time.  The elegance is enhanced by the 
presence in mammals of one such unilineal system for each sex.  This fortunate fact also 
creates the potential to detect another sociodemographic dimension of population 
history—its sex asymmetries.  Where women and men have played different rôles in a 
population’s migration history, for example, this may be detectable from comparison of a 
unilineal system’s findings with biparental ones, or preferably with the other unilineal 
system: see Serjeantson and Hill (1989) for an early example regarding Fiji. 

The obverse of these advantages to unilineal systems is a disadvantage: owing to their 
linked, non-recombining state, these systems behave in microevolution essentially like a 
single gene, albeit a long and complex one.  In this they contrast with the autosomal part 
of the genome, on chromosomes 1-22, where different genes and genome segments may 
offer virtually independent testimony as to the pasts of the populations under study. 

Sequencing and sampling the genome 

Although recent technical advances have been remarkable, and have in particular 
allowed laboratory processes to be automated, scaled up and sped up, molecular genetic 
analysis remains, as a result of the sheer quantity of DNA involved, laborious and 
expensive—the more so when variation within and between populations is the issue.  So, 
while anthropological genetics does sometimes proceed by comparing complete 
substantial DNA sequences, more often DNA (whether coding or non-coding) is sampled 
in some systematic way instead.  It remains true, as in the days of serological and protein 
electrophoretic research, that a given genetic variant is almost never at 100% frequency in 
one human population and 0% in another.  Consequently, the focus, as then, is generally 
on polymorphic variation (i.e. where two or more variants of the same gene or sequence 
co-exist in the same population at more than negligible frequency, often arbitrarily taken 
as ≥1%), and hence on comparison of populations in terms of the frequency differences 
between them of the DNA variants sampled.   

Methods of sampling the genome depend on the properties of the DNA itself as well as 
the available technology.  Different DNA variation systems change at different rates over 
generations, and the choice of system to investigate thus also depends on the time depth of 
the processes to be investigated.  Polymorphic sequence variation, i.e. where variants 
differ in the actual sequences of DNA bases, can be sampled in a number of ways.  
Enzymes which cut DNA strands wherever a particular short sequence of bases occurs can 
be used in the laboratory to detect variation in the occurrence of those short sequences.  
The result may be two short DNA fragments if the critical sequence occurs once in a given 
strand, or one long one if it does not, and so forth.  This is the basis for restriction 
fragment length polymorphisms (RFLPs).  Or, as another example, it is now possible to 
detect versions of the same DNA sequence which differ by the substitution of just one 
DNA base, at a given point in the genome, for another—so that single nucleotide 
polymorphisms (SNPs) can be identified.  But much of the DNA in the genome, especially 
in non-coding sequences, is highly repetitive, and here the variation between 
chromosomes and individuals often lies not in the basic sequence itself, but in the number 
of times it is repeated in a row.  This tandemly repeated DNA comes in several size 
classes, from satellite DNA where the repeated sequences are longest, through the 
forensically important mini-satellites, to micro-satellites, where they are shortest.  Micro-
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satellites, also known as short tandem repeats (STRs), have been found particularly 
informative anthropologically.  A detailed account of the main types of DNA variation, 
and of the methods used to assay them and apply them to micro-evolutionary questions 
about population inter-relationships, is given by Jobling et al. (2004). 

Genetic histories of Papuan-speaking populations 

An unexamined assumption that a particular biological background also entails a 
particular linguistic or cultural background was widespread in the heyday of the race 
concept, but collapsed with it, in the earlier 20th century (Sapir 1933; Cavalli-Sforza et al. 
1994:Section 1.6).  Nonetheless, populations still vary, and researchers on human 
biological variation still need terms of some kind by which to refer to the populations 
whose biology they analyse.  Frequently these terms are geographical.  But it is striking 
how often, in certain contexts at least, language or language family is the key badge of 
identity selected by biological researchers to label the populations to be analysed.  Their 
research questions, likewise, are often framed in linguistic terms or developed in relation 
to linguistic hypotheses.  There seems to be an implicit expectation that linguistic 
affiliation will have a stability over generations that is as great as, or perhaps greater than, 
that of location or any other way of identifying populations.  From this relative stability 
comes, or so it seems, a scope to identify populations likely to be relatively coherent and 
homogeneous in historical, demographic and genetic terms.  Cases where nearby but 
linguistically contrasting groups turn out to be genetically contrasting too offer some 
anecdotal support at least for this idea.  

Kirk (1992), for example, in discussing Papua New Guinea and the New Guinea region 
in general, used language terms, from specific languages to language families and the 
wider term Papuan, to identify populations.  He also interpreted the biological evidence in 
parallel with Wurm’s (1983) sometimes boldly speculative interpretations of the linguistic 
evidence.  At a broad level, Kirk identified three distinct patterns in the geographical 
distribution of population-specific genetic markers (variants which are polymorphic in 
some populations and essentially absent in others).   

The first of these patterns, ‘Australoid’, was represented by a set of markers, identified 
through studies of blood groups, red cell enzymes and serum proteins, found throughout 
Australia and New Guinea.  This set was taken to correspond to the early peopling of the 
Sahul continent (New Guinea, Australia and Tasmania before rising sea levels separated 
them some 8000–9000 years ago) by populations of essentially similar biological 
background.  This is a time-scale often judged too deep for any common linguistic origins 
to be detectable today: Wurm assumed the languages spoken by these people to have been 
forerunners of Australian Aboriginal languages.   

Kirk’s second pattern, ‘Proto-Papuan’, was represented by a different set of genetic 
markers, not found at all in Australia, but present at quite high frequencies in interior New 
Guinea, where nearly all the indigenous languages are Papuan.  This set also occurred at 
sometimes lower frequencies in coastal New Guinea, and at still lower frequencies in the 
Solomon Islands and elsewhere in Island Melanesia: one of the set even just reached Fiji.  
The absence of this set from Australia led to the inference that it had arisen after the 
drowning of the Torres Strait land bridge.  Kirk did not claim to be able to detect distinct 
genetic signals from the three separate Papuan language migrations proposed by Wurm, 
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nor to be able to say where this set had arisen, whether in New Guinea itself or elsewhere, 
arriving by migration. 

Finally, Kirk’s third pattern, ‘Austronesian’, was represented by a different set of 
markers again, these ones also absent from Australia and infrequent at best in interior New 
Guinea, but more frequent in northern and eastern coastal parts of New Guinea, along with 
the Solomons and other parts of the island Pacific.  Kirk considered this pattern to 
correspond well with linguistic understandings of the Pacific dispersal ultimately from 
south-east Asia of the Austronesian language family (and its speakers), and with some 
archaeological interpretations at least of the dispersal of the Lapita pottery ware (and its 
makers) through Island Melanesia from a date more recently put at about 3500 to 3200 
years ago (Spriggs 1997).   

In his synthesis, then, Kirk developed some themes from the earlier work of himself 
and other researchers, and set up a baseline of hypotheses for subsequent research, such as 
that presented in this volume, to react to.  His second pattern is particularly germane to our 
project in this volume, implying as it does that human biology can tell us part of the story 
of Papuan-speaking peoples’ pasts, distinguishable from that of Austronesian-speaking 
peoples on the one hand and Indigenous Australians on the other.  Kirk discusses a series 
of studies which address in particular the question whether Austronesian- and Papuan-
speaking populations can be differentiated genetically.  He shows, by reviewing research 
on Bougainville and Buka islands in North Solomons Province, on Karkar Island in 
Madang Province, and in the Markham Valley in Morobe Province, that biological 
characterisations of these language groupings even where detectable are not necessarily 
sharply delineated, do not always have the same genetic signature wherever encountered, 
and need to be interpreted with some subtlety.  Amongst the reasons for this, clearly, is the 
complexity of the social interactions that may occur between groups of different linguistic 
affiliation.  The case of Mailu Island, Central Province, illustrates this complexity: its 
Papuan-speaking population has many cultural traits associated with Austronesian-
speakers, and it also groups with Austronesian-speaking populations in genetic analyses.  
Mailu would appear to illustrate the phenomenon of language shift: that is, a formerly 
Austronesian-speaking population has adopted a neighbouring Papuan language. 

A less frequently investigated question, though one of equal interest, follows from the 
fact that, whereas Austronesian languages form a well-defined family in the same sense as 
Indo-European or many others, the term ‘Papuan’ denotes a residual category 
encompassing many different families—opinions vary as to how many (see Ross, this 
volume)—which have in common only that they are not Austronesian but are spoken in 
Melanesia and in the Moluccan and Timorese regions.  It naturally follows, from a 
biological angle, to ask whether different phyla or families within the Papuan grouping can 
be differentiated genetically in the same way as Austronesian and Papuan.  This could, in 
principle, be pursued at several levels: by comparing the Torricelli phylum with the Sepik-
Ramu phylum, for example, where no linguistic relationship is detectable; or, within the 
Trans New Guinea phylum, comparing the Ok family with the Angan family, where a 
relationship is very remote but clear; or within a single quite closely inter-related language 
family—all in terms of the genetics of the speakers, of course.  But such proposals take 
linguistic categories (in this case those of Wurm & Hattori 1981–83) as read, whereas 
linguists in fact debate them, as pointed out by Pawley (this volume, Chapter 1); and it can 
be problematic reaching consensus on comparable linguistic categories. 
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Since Kirk’s review, the anthropological genetics of the New Guinea region has moved 
more firmly into the DNA era, and some of the research which has emerged in the 
intervening time is cited in the following chapters.  (The linguistic and archaeological 
literatures have also evolved further: Pawley, this volume, Chapters 1 and 3, and Golson, 
this volume, Chapter 8, provide overviews.)  The potential for sophisticated answers has 
increased, and much technical sophistication in particular has indeed been realised.  But 
some DNA era research addresses questions framed at a global level, with just one or two 
(sometimes unidentified) populations to represent the New Guinea region, so cannot throw 
much light on population inter-relationships within it.  We hope that the chapters which 
follow will represent a significant addition to the available range of studies which deploy 
modern genetic and osteological approaches in pursuit of the biological histories of 
Papuan-speaking populations, studied in sufficient numbers and with sufficiently specific 
identification to convey something of their true complexity and diversity. 

The chapters that follow 

As at the ‘Papuan Pasts’ conference on which this volume is based, the first of the 
biological chapters, and the one which in some ways sets the scene, is that of Jonathan 
Friedlaender, together with his colleagues.  Friedlaender has a great wealth of experience 
in Pacific biological anthropology, having worked with various colleagues on many 
different dimensions of human variation in Island Melanesia (for example Friedlaender 
1975; 1987).  And this is the area on which he and his colleagues focus here too, 
beginning with a microcosm—the quite small island of Bougainville.  In common with 
relatively few other researchers in anthropological genetics (for example Serjeantson 
1975; Boyce et al. 1978), they have data directly bearing on the sociodemographic 
processes that so strongly affect the patterning of inherited variation, including marital 
migration.  They find differences in this respect between ‘bush’ and ‘beach’ villages, but 
perhaps surprisingly they do not find dramatic differences between women and men, 
though there is some suggestion of greater female than male mobility, in the ‘bush’ 
villages especially, in the 1–5 km range.  This, clearly, is relevant to the issue of sex 
asymmetries in migration raised from the evidence of the unilineal genetic systems by 
other researchers working elsewhere, including Harley and colleagues (this volume). 

The main import of the chapter by Friedlaender, however, is to examine Bougainville 
and the wider region—eastern New Guinea, Island Melanesia and further east—through 
the lens of recent mitochondrial DNA research.  They define a number of haplogroups, 
and the picture that emerges is complex, giving the region as a whole a distinctive genetic 
profile.  Isolation between the major islands appears to play a significant rôle in 
accounting for variation at a regional level, and linguistic differentiation some rôle also.  A 
number of distinctive and apparently long-established regionally specific mtDNA variants 
emerge amongst Papuan-speakers: one in Bougainville, another in East New Britain, and a 
third in New Ireland.  Overall, the patterns and high levels of diversity now revealed 
appear in good agreement with results obtained earlier on other aspects of variation, and 
for Bougainville also with the marital migration data, with people in ‘bush’ villages 
exhibiting considerably more variability than in ‘shore’ villages.  Older views that Island 
Melanesian populations were characterised by low levels of genetic diversity owing to 
small size, isolation and random genetic drift now seem less well supported.   
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One finding from Friedlaender and colleagues which will draw particular attention 
concerns a 9 base pair deletion—the so-called ‘Polynesian motif’ or ‘Austronesian 
motif’—in the mtDNA, frequently taken (including by Easteal and colleagues, this 
volume) to be a genetic signature of the expansion of Austronesian-speaking populations 
from an origin point somewhere west of Melanesia.  Friedlaender and colleagues question 
this interpretation.  They have found, in contrasting the mainly Austronesian-speaking 
populations of northern Bougainville with the mainly Papuan-speaking populations of 
southern Bougainville, that the two have very different frequencies of this variant; but, 
surprisingly, it is the Papuan-speakers who have the highest frequencies.  For the region as 
a whole, they find a ‘starburst’ pattern for the haplogroup associated with this ‘motif’, 
suggestive of rapid population growth, and they estimate – cognizant of the large 
uncertainties that must surround such estimates – an early expansion time of 8500 years 
ago.  Having reviewed, for south Bougainville in particular, the possibility that frequent 
marriage into these populations by Austronesian-speaking women might account for this 
finding, Friedlaender and colleagues argue instead for a different explanation.  They 
suggest that the evidence available overall is more compatible with an origin of this 
‘motif’ in eastern New Guinea or Island Melanesia. 

The other contribution to this volume to focus primarily on mtDNA is that of Simon 
Easteal and his colleagues.  The interests, approaches, methods and study populations 
involved in this project both differ from and overlap with those of Friedlaender’s group.  A 
key interest for Easteal and colleagues was that raised above: given that there has been 
substantial attention to the question of genetic difference between Austronesian- and 
Papuan-speakers, what of the genetic differences amongst speakers of the different 
language families within the heterogeneous, in part negatively defined, Papuan grouping?  
All populations included in this study are from Papua New Guinea.  Most are Papuan-
speakers from eastern mainland New Guinea; but a Papuan-speaking population from East 
New Britain and two Austronesian-speaking populations from eastern New Guinea were 
also included to give some sense of scale to the genetic differences found amongst the 
mainland Papuan-speaking groups.   

Findings are of extreme diversity, patterned in ways that are striking and not wholly 
expected.  Three features of the findings are especially notable.  Firstly, when the selected 
sequences (nearly 400 base pairs long, in the non-coding control region of the 
mitochondrial genome) are compared on a global scale, the mean pair-wise difference 
among sequences is large—larger than in populations from any other region except East 
Africa.  Secondly, when the results are shown as a network diagram, they show a pattern 
that contrasts with those from most other regions.  In African, European, Asian and 
Australian populations, sequence lineages tend to radiate from the same single node—a 
‘starburst’ radiation that suggests, as noted also by Friedlaender’s group, population 
expansion.  In New Guinea, Easteal and colleagues find not one but two nodes which are 
each the hub of a different radiation.  One of these radiations (referred to as P; but see 
below) has a node which is the same as in most other regions: the node of the other (Q; see 
below), differentiated from it by five base changes, is the hub of a radiation less 
substantial than P but still striking, giving a unique ‘dumb-bell’ shape to the network as a 
whole.  From the average branch length of the Papuan-specific Q lineage, Easteal and 
colleagues estimate, again with due caution as to the uncertainties, that it has an antiquity, 
presumably within New Guinea, around 30,000 years.  Thirdly, and most surprisingly of 
all, both nodes, together with some of the sequences radiating from each, are found in all 
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the Papuan-speaking mainland New Guinea populations included in this study, plus the 
Upper Markham Valley speakers of the Austronesian language Ongac (but not among the 
Papuan-speaking Baining of New Britain, nor among the Austronesian-speaking Wanigela 
people of coastal New Guinea).  Thus although the specific sequences found differ 
somewhat from one place or language group to another, all the major lineages are very 
widely distributed throughout eastern New Guinea, and so there is very little geographical 
or linguistic signal to be seen amidst all the diversity observed.  It seems most unlikely 
that a more intensive sampling of different language groups would have produced any 
stronger a characterisation in mtDNA terms of the speakers of different Papuan language 
families.   

Easteal and colleagues raise two further issues likely to be of wider interest.  First, are 
the ‘starburst’ patterns observed, whether radiating from one node or more, necessarily 
indicators of population growth following a bottleneck, as usually inferred?  They discuss 
an alternative possibility, that the past event reducing diversity may not have been an 
actual demographic bottleneck, but instead a phase of selection affecting the entire 
mitochondrial genome (but not the nuclear genome) via effects on one or more of its 
coding genes.  And second, what could bring about such widespread distribution of the Q 
lineage alongside the P one, with so little geographical/linguistic pattern to it (apart from 
Q’s absence from Australia despite a land bridge open for millennia after its estimated 
origin)?  They suggest that we may have to consider hypotheses involving greater past 
isolation of New Guinea’s population from Australia’s than usually assumed, and perhaps 
a peopling of New Guinea either from some other source population that no longer exists, 
or a re-peopling from somewhere within New Guinea itself, by survivors of an earlier 
much reduced population.   

Mitochondrial DNA has been the focus of more intensive attention from 
anthropological geneticists than any other part of the human genome.  Many variants are 
now known, in different parts of the mtDNA genome, and from different parts of the 
world.  Many research teams have been at work and nomenclature has not always been 
uniform.  The result has been more bafflement for the non-specialist than the inherent 
scientific complexities necessitate.  Some consensus on terminology for the Pacific 
variants has been emerging, however, during the gestation of the present volume, and it 
has involved a shift from the Roman numerals of Sykes et al. (1995) to the letter names 
used by Forster et al. (2001).  Thus, for present purposes, Sykes’s Group I has become 
Group B, Group II has become Group Q, and Group IV has become Group P.  It should be 
emphasised that, while P and Q are the predominant elements in the two ‘starburst’ 
radiations shown in each of these chapters and are therefore the principal labels used to 
refer to them especially in Easteal’s and also Harley’s chapters, other groups also form 
parts of these radiations (B, where it occurs, grouping with P for example).  As discussed 
below, Friedlaender presents the most detailed picture, and labels the lineages most fully 
in his Figure 3.  The Cambridge Reference Sequence, if present, would also belong with 
the P radiation, at the node of groups P, B and F in that figure. 

In broad terms, the findings of the Friedlaender and Easteal groups are compatible: both 
Friedlaender’s Figure 3 and Easteal’s Figure 2 (and in fact Harley’s Figure 3 also: see 
below) show median-joining networks in the ‘dumb-bell’ formation, and although they are 
presented in different orientations, they correspond.  Friedlaender was able to achieve a 
more subdivided and detailed picture, having more sequence information available at the 
time of analysis (hypervariable control region segments 1 and 2, as against segment 1 only 
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in Easteal’s study).  But all these results show one radiation dominated by the set of 
variants here labelled P, linked in the network to another set of variants dominated by Q 
and its related variants.  On a global scale, P belongs with a wider set of variants which 
appear to have the widespread (for example European) Cambridge Reference Sequence as 
a node.  Both Friedlaender and Easteal also find another set of variants, B, with the 9 base 
pair deletion or ‘Polynesian motif’, to group with P, in those populations where B occurs 
at all (see Easteal’s Figure 4).  Both P and Q belong to other, more widely distributed 
groups, but in their specific forms found in the New Guinea area, are regionally specific, 
scarcely ever found indigenously west of the Wallace Line.  With a different set of 
colleagues, Friedlaender discusses P and Q further elsewhere (Merriwether et al. 2005), 
and estimate similar, old coalescence dates, around 40,000 to 70,000 years, for the largest 
branches of each.  A striking point, made by Easteal below and elaborated by Friedlaender 
et al. (2005), is the strong separation, at least in the female lineages, of these New Guinea 
populations from Australian ones: Q is not found in Indigenous Australians, and P is not 
strongly represented. 

The Easteal group’s mtDNA findings are also drawn on by Nerida Harley and 
colleagues (an overlapping set of co-authors) in order to make a contrast with findings on 
Y-chromosome variation which are this chapter’s chief contribution.  Harley and 
colleagues also set out with an interest in characterising the speakers of different Papuan 
language families in genetic terms.  As a pilot study for a larger project to be published 
elsewhere in due course, they investigate Y chromosome short tandem repeats (STRs) in 
six village populations from different parts of eastern mainland New Guinea, representing 
five different languages, four different language families and, in the terms of Wurm and 
Hattori (1981–83), two language phyla, all Papuan.  (These correspond to five of the 
Easteal group’s twelve populations, since the Easteal group combines the two villages 
speaking the same language into one population.)   

The most remarkable finding from the Harley group is that the Y chromosome STRs 
yield virtually the converse of the mtDNA sequence results.  Again there is abundant 
variation overall; but where mtDNA variation is distributed across eastern New Guinea 
almost without linguistic or geographical patterning, the linguistic/geographical patterning 
in Y-chromosome variants is almost deterministic.  Differences between populations 
account for 77% of the total variation in the case of the Y chromosome, but only 13% in 
the case of mtDNA.  One cannot quite say that to know a man’s Y STR haplotype is to 
know his village or population of origin; but such a statement would be only a modest 
exaggeration.   

Such a strong contrast between the unilineal systems requires comment.  The fact that 
the populations are the same in both studies increases confidence that this contrast is real.  
The Harley group, while noting that a number of factors may play a rôle, identifies marital 
migration as the predominant factor and discusses the processes involved.  The genetic 
data would seem to imply a strongly and fairly consistently virilocal pattern of marriage: 
that is, the women move—which returns us to one of the issues raised by the Friedlaender 
group.  How long a time of female marital migration would be required to create a 
situation like that observed, or how short a time of some other pattern would be sufficient 
to disrupt it, is beyond the scope of present data to establish. 

For reasons already indicated, the unilineal systems have become extremely important 
in anthropological genetics; but the autosomal genes remain informative too.  At the 
conference on which this volume is based, Kuldeep Bhatia, Charles Mgone’s predecessor 
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as leader of the human genetics group at the Papua New Guinea Institute of Medical 
Research, gave a presentation on one of the most informative—because highly variable—
of all autosomal regions, that quite small part of chromosome 6 which includes the HLA 
(human leucocyte antigen) genes, responsible for blood-group-like antigens on white cell 
surfaces and important in immunity and transplantation.  Bhatia, however, did not wish, in 
the context also of the transition in HLA work from serological to DNA methods, to offer 
a book chapter which would necessarily have been a review of his own and others’ work 
already published (for example Smith et al. 1994; Bhatia et al. 1995).  He chose to 
withdraw.   

To present research findings on HLA, we have instead a chapter from Penelope Main 
and her colleagues (a group overlapping the previous two).  This chapter arises again from 
an interest in using genetic tracers to infer aspects of origins, migration and inter-
relationship amongst different Papuan-speaking populations, as well as their differences 
from Austronesian-speakers.  It arises from a laboratory analysis of the class 1 or 
‘classical’ transplantation genes (HLA-A, -B and -C) and their variants, studied for the 
first time for New Guinea populations with the use of direct DNA typing technologies.  
These technologies enhance significantly the level of detail at which one can investigate 
HLA, even if by and large they do not overturn substantive anthropological conclusions 
reached using the less high-resolution serological methods.  Study populations included 
both Austronesian- and Papuan-speaking groups, some of which (Keapara/Wanigela, 
Pawaia/Karimui) were the same as in the Easteal and Harley groups’ studies: others were 
different, and these do include some town populations which (especially Madang) may be 
more mixed linguistically than the village populations. 

Main and colleagues highlight the complexity of the cultural background in terms of 
Papuan languages, and yet the homogeneity of the archaeological record in most respects 
before the arrival of Austronesian-speakers.  In conformity with Kirk’s (1992) model 
amongst others, and at odds perhaps with the mtDNA findings of Easteal and colleagues 
here, Main and colleagues find population-specific HLA gene variants and haplotypes of 
New Guineans, especially the Goroka (eastern highlands) population, to be similar to those 
of Aboriginal Australians, supporting the hypothesis that New Guinea highlanders may be 
descended from amongst the earliest peoples to reach New Guinea.  Abelam (Sepik basin) 
and to a lesser extent Haruai (northern highlands fringe) peoples have similar ranges of 
gene variants and haplotypes, but also some additional variants not seen in the highlands.  
Pawaia (southern highlands fringe) people differ again, with a unique set of haplotypes in 
significant linkage disequilibrium. Main and colleagues discuss the possibility that later 
movements of people into the area, compatible with the models of Kirk and Wurm, may 
have introduced haplotypes not typical of the highlands.  Haplotypes found in mainland 
Asia, New Guinea, and New Britain but not Australia are suggestive of the second pattern 
in Kirk’s model.  No specific external source for such markers can yet be identified.  An 
origin within New Guinea, perhaps after the submersion of the land bridge to Australia, is 
not necessarily excluded, although where haplotypes identified in detail are shared with 
Asian populations, New Guinean origins seem less likely.  Main and colleagues also 
review the possibility of malarial selection in relation to HLA, while arguing that, even if 
this possibility is confirmed, the HLA system remains anthropologically informative. 

Alongside HLA, one of the most thoroughly researched parts of the human genome is 
the β-globin gene (located on chromosome 11), responsible for encoding part of the 
haemoglobin molecule, and also at times under natural selection.  Rosalind Harding, as a 
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former member of John Clegg’s haemoglobin research team, uses the β-globin gene, with 
her co-author Yan-tat Liu, as the basis for an exploration of ideas about genetic diversity 
amongst Papuan-speakers and their ancestors which, in several respects including time-
scale, takes us beyond the usual scope of such discussions.  Archaeology tells us that a 
human presence in New Guinea dates back at least 40,000 years and present-day patterns 
of genetic diversity are largely compatible with the idea of genealogical continuity back to 
that time.  But what is the earlier history of that diversity, and where might that history 
have taken place?  An answer based on mtDNA might trace the ancestors of the Papuans 
back though south-east and south Asia to an emergence from coastal east Africa maybe 
between 60,000 and 100,000 years ago.  But as foreshadowed by Easteal and colleagues, it 
is not self-evident that the history of mtDNA is equivalent to the history of the human 
populations that carry it; and β-globin is one of the genes whose evidence does not 
strongly support such a relatively recent African origin.  One of the lineages in the β-
globin gene tree, analysed with a coalescent model, has an estimated age greater than 
100,000 years; and it occurs commonly in Melanesian and Australian populations, but has 
not been detected in Africans.   

In their chapter in this volume, Harding and Liu explore these β-globin gene trees 
further, by means of models involving population subdivision and inter-continental 
migration.  Such models are found to have higher probabilities than ones based simply on 
random mating.  Furthermore, counter-intuitive as it may seem, population subdivision 
models with either symmetric migration or more into Africa than out of it have higher 
probabilities than models with migration mainly or entirely out of Africa.  An into-Africa 
model seems likeliest, Harding and Liu argue, because diversity observed in the New 
Guinea sample is ancestral to diversity also found in Africa, and recent variants of all 
lineages are found in Africa.  The pattern of diversity observed is not easily reconciled 
with recent unidirectional dispersal out of Africa: it is more compatible with an earlier 
dispersal from Africa followed by movement both westwards and eastwards between 
Africa, coastal southern Asia and New Guinea.  Harding and Liu concede that it can be 
suggested that β-globin diversity is unusual and a consequence of loss of alleles in Africa 
due to malarial selection; but they cannot detect evidence of this.  On the question of time-
scale, their main point is that, compared with the geochronological dating methods 
available to archaeologists, genetic data can only give a rough guide, thus providing more 
fuel for debate rather than evidence for strong conclusions.  In this spirit, they recommend 
that a more careful search might detect the subtle clues of an older regional ancestry for 
New Guineans than is usually assumed. 

With the final chapter of the book, we extend the scope of the human biology section in 
a different way.  In her project Nicola van Dijk shifts the emphasis from genetics to 
osteology, though she also returns us to a more familiar time-scale and to more familiar 
questions about the origins, histories, linguistic affiliations and inter-relationships of New 
Guinea area populations and their neighbours.  Genetics remains part of the theoretical 
background, in the sense that her primary interest in skeletal evidence here is to detect a 
signal from heredity operating through the non-metric traits of the skull, which are, like 
genes, used as markers of population relationships.  A total of 43 traits were recorded for 
approximately 1800 skulls, and the data entered into multivariate analyses where they 
passed a preliminary statistical test.   

Van Dijk finds a high level of diversity in New Guinea as a whole and even within the 
regional divisions which she and Green (1990) have defined.  North and south coastal 
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areas are found to be more internally homogeneous and inter-related than either is to the 
highland or island regions.  Van Dijk’s non-metric findings broadly agree with Green’s 
metric ones, especially when environmental effects are taken into account.  Cranial 
samples from or close to Austronesian-speaking areas cluster together, and similarly van 
Dijk detects some tendency for different Papuan phyla to cohere in her analyses also; but 
she cautions, for several reasons, against over-interpretation of these results.   

From Goaribari island, in the Papuan Gulf, came a particularly noteworthy collection of 
crania, and van Dijk describes how it was possible to separate them into two distinct 
groups.  Having done so, she confirmed that the groups were different from each other in 
both metric and non-metric traits, and that one of them showed much closer affinities with 
other New Guinea groups than the other.  The more divergent one may be of Australian or 
Polynesian origin, more likely perhaps than being artificially deformed as thought at one 
stage. 

Finally, van Dijk made a series of broader regional comparisons.  Despite the diversity 
within New Guinea, the samples from New Guinea were still considerably more similar to 
each other than to other populations in the region such as Australia (echoing Easteal and 
colleagues, perhaps) or Island Melanesia.  Either the millennia of separation since the 
inundation of the land bridge have had a substantial effect, or perhaps Australian and New 
Guinean populations were more different before that than is sometimes imagined. 

Questions, answers and more questions 

All the chapters which follow ask questions about the peopling and long-range history 
of Near Oceania.  All offer research findings, from which interpretations and conclusions 
flow, in some cases decisively and convincingly, in other cases more provisionally arguing 
for or against propositions currently under debate, or raising new hypotheses.  But, as ever, 
some questions remain open (maybe not wide open), whilst in other cases the answers to 
the initial questions themselves prompt fresh questions.  

The large island of New Guinea features prominently in all the investigations reported 
below, and is the main geographical focus for most.  Indeed, the main focus is on the 
eastern half of the island, the mainland of PNG.  Our near-total neglect of New Guinea’s 
western half, Papua Province, Indonesia, which we would hope to correct in any future 
enterprise of this kind, partly reflects the smaller volume of relevant research, but also 
Australia’s historical links with PNG (and our finite scope to invite overseas speakers).  
This does not, of course, imply that there is no such research (see for example Tommaseo-
Ponzetta et al. 2002).  Of all our contributors, the Friedlaender team does most to extend 
our coverage across Near Oceania, from somewhat west of longitude 141º East, much 
further eastwards, well out into Island Melanesia where their principal focus lies.  Van 
Dijk, more systematically than any other contributor, raises questions about New Guinea’s 
relationships southwards with Australia.  And Harding and Liu, with the widest 
chronological and geographical scope of all, relate New Guinea to coastal southern Asia 
and Africa.  Thus in geographical terms our scope is not narrow.  Nonetheless, the major 
geographical gaps raise obvious questions for future research to tackle.  Within the areas 
that we cover relatively well, it is extremely satisfying to be able to present studies which 
sample six or more different biological populations each in the New Guinea area, and 
which, wherever possible, meticulously check and control for their linguistic affiliations.  
But even so, a denser biological sampling of Near Oceania would help enormously with 
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some of the questions to be answered: as Pawley (this volume, Chapter 1) points out, there 
are some 1100 distinct languages—and their speakers—out there! 

If we turn from geographical gaps to burning issues, what then are the questions which 
the next round of research might investigate, and on which the next volume of this type 
might hope to report progress?  Amidst the wide variety of potential avenues for research, 
any thematic selection is inevitably partial and personal; but here follow a few speculative 
possibilities.  Readers will notice that some of these, at least, echo themes already 
emerging from the chapters presented here, but by no means worked out in all respects.   

• How precisely does biological variation—whether inherited in the male or female line 
or biparentally—map onto linguistic and other cultural markers of diversity?  Where 
they are not in concordance, what accounts for that?   

• Are any populations now living descended from the earliest groups to populate the New 
Guinea area?  If so, who are they—most tentative answers seem to place them in the 
highlands or highlands fringes—and what is their biological relationship with the 
earliest groups to populate Australia?  Might the time-scale be deeper than usually 
believed?  

• Are the biological relationships between lowland New Guineans and Indigenous 
Australians as close as one might expect for peoples who apparently shared a single 
continent for over 30 millennia until rising sea levels flooded the land bridge?  If not—
as some evidence seems to suggest—were there barriers to interaction even before the 
sea barrier? Can subsequent change in Australia and/or New Guinea account for the 
differences? How much can we attribute to isolation, population bottlenecks and 
genetic drift, and how much to migration?  

• How strong is the biological evidence for major distinctive population movements into 
New Guinea between the arrivals of the earliest inhabitants and of the Austronesian-
speakers—the period when on one model Papuan languages reached or developed in 
New Guinea?  How much biological distinctiveness could have developed within New 
Guinea without such an external influx?  If there was an influx, or more than one, 
where were their sources?  

• Since the possibility has been envisaged (Pawley 1998) that knowledge of agriculture 
may have been the cultural advantage that allowed speakers of Trans New Guinea 
phylum languages to attain a much wider geographical distribution than other Papuan 
families, are the effects of this dispersal reflected in the human biology of the speakers?  
Arguments regarding agricultural origins elsewhere in the world would suggest that this 
is a possibility deserving investigation (Cavalli-Sforza et al. 1994: Section 5.12; 
Renfrew & Boyle 2000).  

• What has been the impact on human population movement and human biology in Near 
Oceania of major external pressures, such as that of malaria, environmental changes, 
such as the appearance and infilling of the Sepik-Ramu inland sea (Swadling & Hide, 
this volume), and catastrophic events, such as volcanic eruptions?  

• What was the biological impact in the Papuan-speaking world of the arrival of 
Austronesian-speakers, and why?  Is the Polynesian or Austronesian ‘motif’ as reliable 
a signal of Austronesian heritage as it has been taken for some years now to be? 
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A note on languages, locations and populations 

There are sometimes uncertainties how a given population should be identified in this 
literature: most often the options are by a placename of residence or a language spoken, or 
sometimes there is a word that identifies a population in some other way.  These are not 
always clear distinctions.  Further, even with the best information to hand, it is not always 
possible in retrospect to relate location simply to language or vice versa, as speakers of 
different languages may live in, or not far from, a single settlement, even if it is a fairly 
small one.  The only assured way of knowing the linguistic affiliation of donors of 
biological samples is to record this information individually at the time of donation.   

With those cautions given, however, it may save some confusion to offer a brief and 
approximate summary regarding groups which are sometimes referred to in one way, 
sometimes in another.  These appear, for selected groups including ones featured in more 
than one of the following chapters, in Table 1 below, for the convenience of readers who 
may wish either to link locations with languages or to compare across chapters. 

Table 1: Locations and local languages, selected PNG populations 
Location Province Principal local 

language 
Language 
family/phylum 

Chapter 

Rabaul East New 
Britain 

Tolai Austronesian 26 

Baining East New 
Britain 

Baining Baining 23, 24 

Wanigela Central (south 
coast) 

Keapara Austronesian 24, 26 

Upper Watut Morobe Hamtai Angan (TNG) 24 
Ongac  Morobe Ongac (Adzera) Austronesian 24 
Goroka area Eastern 

Highlands 
Asaro Eastern highlands (TNG) 26 

Misapi Eastern 
Highlands 

Gimi Eastern highlands (TNG) 24 

Jimi (ch.24)  
Por & Kol (ch.25)  

Western 
Highlands 

North Wahgi Chimbu-Wahgi (TNG) 24, 25 

Karimui Simbu Pawaia Pawaia (TNG) 24, 25, 26 
Kapriman East Sepik Kapriman Sepik Hill  24, 25 
Wosera East Sepik Abelam Ndu (Lower Sepik-Ramu) 26 
Urim East Sepik Urim Torricelli  24 
Oksapmin West Sepik Oksapmin Oksapmin (TNG) 24 
Busilmin West Sepik Tifal Ok (TNG) 24, 25 
Bultem Western Kauwol Ok (TNG) 24, 25 
TNG=Trans New Guinea. All languages listed are Papuan except where indicated as Austronesian. 
Linguistic attributions derived from Wurm and Hattori (1981–3), modified by reference to Foley this 
volume, Ross this volume, Pawley this volume (Chapter 3) and A. Pawley pers. comm. 
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Introduction 

For a long time, many physical anthropologists and human geneticists considered Island 
Melanesian populations to be genetically impoverished, dominated by the effects of 
random genetic drift because of their small sizes, internally very homogeneous, and 
therefore of little relevance in reconstructing past human migrations.  This view is 
changing.  Here we present the developing detailed picture of mitochondrial DNA 
(mtDNA) variation in eastern New Guinea and Island Melanesia that reflects linguistic 
distinctions within the region as well as considerable island-by-island isolation.  It also 
appears that the patterns of variation reflect marital migration distinctions between bush 
and beach populations.  We have identified a number of regionally specific mtDNA 
variants.  We also question the widely accepted hypothesis that the mtDNA variant 
referred to as the ‘Polynesian Motif’ (or alternatively the ‘Austronesian Motif’) developed 
outside this region somewhere to the west.  It may well have first appeared among certain 
non-Austronesian speaking groups in eastern New Guinea or the Bismarcks.  Overall, the 
developing mtDNA pattern appears to be more easily reconciled with that of other genetic 
and biometric variables.   

Early findings  

The remarkable variation we found among Bougainville populations has continued to 
frame our perspective on Island Melanesian human biological variation (see especially 
Friedlaender 1975, but also 1971a, 1971b, 1987 and Friedlaender & Steinberg 1970; 
Friedlaender et al. 1971; Sokal & Friedlaender 1982; Merriwether, Friedlaender et al. 1999 
and Merriwether, Kaestle et al. 1999).  While people across that rather small island are 
uniformly black-skinned and distinctive among Papua New Guineans, there remains 
remarkable diversity from one section of Bougainville to the next.  Geographic isolation 
and short-range migration within Bougainville were assumed to be the major determinants 
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of any patterning of allele frequencies and other biological variables among human 
populations there, rather than differential natural selection.  In addition, because early 
work in the Markham Valley of New Guinea had shown at least some genetic patterning 
followed major linguistic distinctions there (Giles et al. 1965), it was logical to assess this 
association in other islands in the region.   

After identifying the smallest area with the greatest linguistic diversity within 
Bougainville (the central east coast), a set of adjacent villages along a path transecting 
those language areas was surveyed away from the coast, with the intention of recovering 
data from a less disturbed situation (Friedlaender 1975).  Along with the biological 
protocol of a battery of traditional biometrics and blood group and serum protein analyses, 
we gathered information on contemporary village census sizes, marital migration rates 
over the sampled villages, and variation in completed fertility rates.   

We realised these demographic statistics were probably highly variable over even a few 
generations and therefore limited in their power to account for patterns of existing 
biological variation.  For example, large villages were a new creation in most areas.  They 
had been encouraged or forced on the populace in the colonial era, and were usually 
aggregations of formerly dispersed hamlets of extended families.  In addition, the Second 
World War had swept through some regions of Bougainville in the 1940s and displaced 
many groups.  While almost all people in the survey villages who had been so affected 
claimed they returned to their original gardens and villages afterwards, this had not been 
independently confirmed. 

Even with these changes, the pattern of marital migration in inland Bougainville 
villages was skewed to the right in this survey, with almost everyone setting up marital 
residences only a kilometre or two from their birthplaces (Friedlaender 1975:78).  This 
informal ‘census’ did not account for those individuals who had emigrated from the region, 
either to towns or entirely off-island (mostly men).  The localised endogamy must have 
characterised earlier periods as well.  People were afraid to move far because of pervasive 
feuding, headhunting, and the fear of malevolent ancestral spirits. 

We have reworked these data to distinguish migration by males and females separately.  
The results are given in Table 1 and Figure 1a.  The data suggest very little difference 
between the male and female pattern of mobility in this rural region, although there is 
some suggestion of greater female mobility within a range of 10 kilometres.  This is an 
important point because many contemporary geneticists have interpreted distinctions 
between mitochondrial DNA and Y-chromosome patterns of variation worldwide to be the 
likely result of differentially larger female than male marital migration rates (Seielstad et 
al. 1998).  Rather than using genetics to hypothesise demographic determinants, we tried to 
examine directly those variables and their predicted effects. 

Table 1: Marital migration rates in ‘beach’ and ‘bush’ villages in 1967 and 2003 
   Bougainville Bush Villages – 1967  
Men 343 50 16 3 2 1 415 
Women 324 104 20 3 0 4 455 
 0 1–5 6–10 11–15 16–20 >20 km Total 
   Shore Villages – 2003   
Men 69 40 8 4 5 19 145 
Women 36 25 4 2 3 20 90 
 <1 1–9 10–19 20–29 30–39 ≥40 km Total 
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Figure 1a: Marital migration distribution—bush villages (Bougainville, 1967) 
 
 
 
 

 
Figure 1b: Marital migration distribution—shore villages (Bougainville, 2003) 
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Language boundaries per se did not have significant effects in restricting marital 
migration in this inland region.  While only ~5% of marriages in central Bougainville 
involved movement of one (or both) spouses across language boundaries, the barriers were 
actually rather porous (Friedlaender 1975:76—especially clear for certain villages).  
People at the boundaries were often bi- or trilingual.  In villages or hamlets near language 
boundaries, marriages across boundaries happened only slightly less frequently than those 
at equivalent distances within the language area.  The overwhelming tendency was to 
marry within a sharply circumscribed area around one’s birthplace, whether or not that was 
near a language barrier.  In other words, ‘language differentiation (itself) probably was 
rapid and extreme because of the lack of movement and intercourse of the people …’ 
although, subsequent to their formation, such barriers might have acted to restrict 
migration (Friedlaender 1975:72).  Language boundaries drawn on maps in this region are 
over-simplified distinctions.   

In 2003, we visited northern beach villages in north Bougainville and collected 
comparable marital migration data there as well as in a coastal section of West New 
Britain.  The results were very different, with many more individuals moving further away 
from their birthplaces (Table 1 and Figure 1b).  While this may be the result of 
modernisation, it could also reflect a longer-term distinction in population movements 
between ‘beach’ and ‘bush’ populations.  If this were the case, beach groups from different 
regions would be expected to be genetically similar while bush groups would be expected 
to develop, or at least to retain, genetic distinctiveness. 

Another demographic variable that geneticists have suggested could explain 
male/female differentials in genetic heterogeneity is their disparity in completed 
reproductive variance.  In his study of South American indigenous groups, Neel (1970) 
emphasised the magnitude of the ‘big man effect’, with a few men leaving a 
disproportionate number of offspring.  If only a few men contribute their genes to the next 
generation, in effect this reduces the effective population size of males, accentuating 
possibilities of drift and greater allele frequency fluctuations from generation to 
generation.  The Bougainville data on reproductive rates of men and women in the 1960s 
do not show this distinction.  The variance of male reproductive performance was only 
slightly greater than for women (approximately a half a child).  However, it was clear that 
completed fertility rates had changed by the 1960s.  Bougainville women were having very 
large numbers of children that were surviving to adulthood, and the overall variation in 
their reproductive performance was increasing (see Table 2). 

The biological survey in central Bougainville did show a great deal of variation across 
the sample.  The language affiliation of a village was sometimes a better predictor of its 
biological similarity to others than was either geographic proximity or current rates of 
marital exchange among villages.  A discriminant function analysis of 12 body and head 
measurements among villagers showed this most clearly (Friedlaender 1975:147–157).  
Within this very small area, less than 100 kilometres in extent, villages from the same 
language group clustered together in anthropometric space.  The overall arrangement also 
reflected the divide between the northern and southern Papuan language family areas 
within Bougainville.   
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Table 2: Male vs. female retrospective fertility in central Bougainville—1966   
Mean and variance of number of children surviving infancy by current age of a) women and  

b) men for cohorts older than 40 

   Age     
a 40–44 45–49 50–54 55–59 60–64 65+ Total 
Women  41 36 29 30 17 15 168 
Children  212 126 96 81 41 50 606 
Cohort fertility 5.1 3.5 3.3 2.7 2.4 3.3 3.6 
Reproductive variance 3.8 4.6 4.6 4.2 4.6 4.9 4.36 
        
b        
Men  62 49 38 14 10 20 193 
Children  274 226 155 55 32 58 800 
Cohort fertility 4.4 4.6 4.1 3.9 3.2 2.9 4.1 
Reproductive variance 4.3 4.6 5.8 5.9 5.3 3.6 4.77 
 

Two other modes of analysis were applied to the Bougainville pattern of biological 
variability.  The first was Malécot’s ‘isolation by distance’ approach, which is appropriate 
for gene frequency variation (Friedlaender 1971a).  The Malécot analysis confirmed a 
generally similar degree of decline of genetic similarity over very short distances within 
the Bougainville island sample.  The second, ‘spatial autocorrelation analysis’, highlighted 
the resulting general lack of consistency of the patterns of variation across all the villages.  
The conclusion was that such a high degree of generally unstructured variation over 
distances longer than 30 kilometres was likely to be due to ‘a diffusion phenomenon as in 
migration …,’ specifically ‘two or more migrations from disparate sources’ (Sokal & 
Friedlaender 1982:221, 224).  Only a few biological variables showed a north-south 
gradient (for example face and body breadths, premolar sizes).  The most extreme, and, in 
retrospect, the most prescient single allele distribution across these villages involved an 
immunoglobulin marker, Km1 (then called Inv1), which formed a sharp cline in frequency, 
from 0.83 to 0.33 (Friedlaender & Steinberg 1970).   

To summarise the early studies, the exceptional internal variation on Bougainville 
appeared to be due to several important influences.  These included small population sizes; 
very limited marital exchange over even small distances of 20 kilometres or less; a 
tradition of internal movement of lineages and small populations; some major later 
migration influences from external sources; and a long period of continuous settlement 
(Friedlaender 1975).   

Bougainville mitochondrial DNA variation 

More recently, we reanalysed many of the remaining Bougainville plasma samples 
collected in 1966 and 1985–1986 for their mtDNA variation.  Our results were both 
consistent with, and contradictory to, earlier findings.  We found that northern and 
southern Bougainville Papuan-speaking populations differed dramatically in their 
frequencies of a special variant (see Figure 2 over page).  This reinforced the distinctions 
between north and south that we had found before.  The surprise was that the variant that 
was so common among the south Bougainville Papuans had been associated with 
Polynesians and their Austronesian predecessors (Hertzberg et al. 1989; Melton et al. 
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1995; Redd et al. 1995; Hagelberg & Clegg 1993; Sykes et al. 1995; Soodyall et al. 1996, 
inter alia).  This was especially perplexing to us, since the south Bougainville populations 
are just as black as north Bougainville groups. There was no other suggestion of 
overwhelming Polynesian or Austronesian intermixture. 

 
 

 
 

Figure 2:  9 base-pair deletion frequencies across surveyed Bougainville villages.  
Language boundaries denoted by dashed lines, relevant dialect boundaries by dotted lines.  

(For details, see Merriwether, Friedlaender et al. 1999). 
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This variant set, called the ‘Polynesian Motif’, was supposed to have developed in the 
following way.  It began with a deletion of a nine-DNA base pair block (9-bp) in one 
section of the circular mtDNA molecule (the intergenic region V) of a woman living 
somewhere in Asia tens of thousands of years ago.  She likely already had one other 
variant in the control region of her mtDNA at position 16189, and this, in combination 
with the 9-bp deletion, would have been passed on to all her children as a unit, or 
haplotype.  This combination, and the variants that subsequently developed from it, are all 
part of Haplogroup B, which is found throughout Asia, the New World, and the Pacific.  
As an aside, the same 9-bp deletion has been detected in Australian Aborigines (Betty et 
al. 1996) and Africans (Soodyall et al. 1996), but these cases probably represent 
independent mutational events, because they occur on different variant backgrounds.  A 
second mutation occurred on the developing ‘Polynesian Motif’ at position 16217 (this 
combination is called Haplogroup B4).  A sub-variety of that, B4a, adds a mutation at 
16261, and this was thought to be limited to Austronesian-speaking groups (found from 
Madagascar to Remote Oceania).  Finally, a fourth mutation occurred on B4a at site 16247, 
resulting in the full-blown ‘Polynesian Motif’, which was not found further west than 
eastern Indonesia, but reached frequencies of 100% or slightly less in the central and 
eastern Pacific.  The ‘Motif’ was also found in Austronesian-speaking coastal New 
Guinea, but it was not detected in early studies in the New Guinea Highlands or among 
Australian Aborigines.  This pattern of mutations was interpreted to mean that, as 
Austronesian-speaking populations moved east from an Asian homeland through the 
Pacific, the final 16247 mutation in the ‘Motif’ occurred along the migration route, likely 
in eastern Indonesia, and became more frequent as this migration moved eastward into 
Remote Oceania (Diamond 1988; Hertzberg et al. 1989; Stoneking & Wilson 1989; Lum et 
al. 1994; Lum & Cann 2000; Melton et al. 1995).  Later on, others suggested the variant 
should be called the ‘Austronesian Motif’ (Richards et al. 1998).  They argued its high 
diversity in the six samples found with the Motif from eastern Indonesia indicated it 
developed there approximately 17,000 years ago, which was much earlier than most 
authorities dated any Austronesian presence in that region (Bellwood et al. 1995).  

How, then, could we explain the high frequency of the ‘Polynesian Motif’ in south 
Bougainville Papuan speakers?  The most likely explanation seemed to be heavy female 
Austronesian influence in the southern groups.  Ethnographic accounts had indicated at 
least some past marital exchange from Austronesian-speaking populations in the Shortland 
Islands to south Bougainville (Oliver 1954), but the degree of intermarriage was not well 
established.  As explained below, we have now come to a different explanation as a result 
of our recent survey in the Bismarcks.   

Island Melanesian mitochondrial DNA variation: recent developments 

In 1998 and 2000, we extended the intensive sampling scheme of covering a number of 
villages across adjacent language groups to New Britain, New Ireland, Lavongai (New 
Hanover) and Mussau in the Bismarcks.  New Britain and New Ireland were likeliest to 
replicate the pattern of heterogeneity we had found in Bougainville because of their large 
size.  They each contained populations speaking Papuan and Austronesian languages—at 
least five separate Papuan languages in New Britain and one in New Ireland.  At least one 
other language in New Ireland (Madak) retains evidence of Papuan heritage (Ross 1988). 
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We supplemented this core set with a collection of old plasmas and urine samples from 
a variety of expeditions dating as far back as the 1950s.  Additional sequences from New 
Guinea were added from the literature for reference.  These included eight sequences 
described as ‘New Guineans from various parts of coastal and highland Papua New 
Guinea’ by Vigilant et al. (1991:1503–1504), as well as 23 (primarily north) Coastal New 
Guinea sequences from Redd et al. (1995).  The resulting coverage extends from west New 
Guinea to Tonga in the east, straddles the boundary between Near and Remote Oceania 
(Green 1991), and includes close to 900 analysed samples to date. 

The geographic locations and sample sizes for the larger dataset are given in Table 3 
and those for the core sample from the Bismarcks and Bougainville in Table 4.  In the 
Bismarcks and Bougainville, we focused on sampling the Papuan-speaking groups and 
their Austronesian-speaking immediate neighbours.  Most of the ‘Motif’ samples analysed 
to date are from non-Austronesian speaking groups (including groups in New Guinea as 
well as Island Melanesia).  In the Bismarcks, we have good coverage from the Papuan-
speaking Baining, Sulka, and Ata (Wasi) in New Britain, as well as the Kuot in New 
Ireland.  The analysis of the Austronesian samples is incomplete.  If known, we limited 
analysis to males from unrelated matrilines, so as to avoid obvious bias in the calculated 
haplotype frequencies.  The methods used to extract and amplify the mtDNA segments, 
and to align sequences and define haplotypes and haplogroups, are detailed elsewhere 
(Friedlaender et al. 2002; Merriwether, Friedlaender et al. 1999).1 

The first task was to relate our findings to those of other studies.  Different researchers 
have sequenced different lengths of the mitochondrial DNA molecule or used different 
restriction fragment length polymorphisms (RFLPs) to identify haplotypes, and the 
resulting classifications make for difficult comparisons.  The most common analysis 
employs a standard set of 14 restriction enzymes to cut the mtDNA at various points (high 
resolution RFLP analysis), along with sequencing 200 to 400 bases of the first segment of 
the hyper variable control region (HVS 1).  The protocol for our results discussed here 
included sequencing a contiguous set of 1000 bases of the control region (sites 15960–
00429) encompassing both segments 1 and 2 (HVS 1– and HVS 2), along with RFLP 
analysis and sequencing in approximately half the coding region on select representative 
samples.  More extended sequencing is becoming the norm, and we will be presenting 
whole mtDNA genome results on representative samples in our collection shortly.  These 
will enable the construction of more firm phylogenies of the variant haplotypes we have 
found, but not alter the frequency distributions.  A remarkable picture of patterned mtDNA 
diversity has already emerged as a consequence of the intense sampling of the genetically 
diverse populations in this geographically limited region. 

The mtDNA findings from these analyses amplify the early Bougainville results.  The 
entire region is distinctive and diverse in terms of mtDNA.  Besides finding most of the 
haplogroups known from earlier less intensive studies in the region, we have identified a 
number of new haplogroups or distinct branches of already defined ones.  These are often 
restricted in their distributions to sections of New Guinea or Island Melanesia.   

 

 

  
1  The protocol for the sample collection and analysis was approved by the Human Subjects Committee 

Internal Review Boards of Temple University and the University of Michigan, and by the Medical 
Research Advisory Committee of Papua New Guinea. 
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Haplogroup definitions (also discussed in Attenborough, this volume).  Table 5 lists 
the mtDNA haplogroups identified in New Guinea and Island Melanesia with the most 
characteristic mutations that distinguish each from the Cambridge Reference Sequence 
(CRS) (Anderson et al. 1981).  There are 389 different haplotypes distributed among the 
haplogroups thus far defined from the sequencing of 886 samples.  However, about 10% of 
these involve only minor distinctions due to hypervariable poly ‘c’ length polymorphisms 
which are of no phylogenetic importance.   

More than 50 other sequences are not included here, as their phylogenetic relationships 
still remain unresolved.  Similarly unresolved haplotypes are being reported elsewhere in 
isolated populations, as in Australia and South Asia (for example Thangaraj et al. 2003; 
Huoponen et al. 2001).  Hopefully, their exact phylogenetic relations will become clear 
with complete mtDNA genome sequencing.    

The haplogroups are arranged by similarity.  Variants of the macro haplogroups M and 
N are ubiquitous outside Africa, both having developed from a single African clade, L3.  
Those haplogroups that do not belong to the M macro haplogroup lack the defining 
mutation T at 10400 and G at 10398, and often lack a T at position 16223 (see Table 5 
over page).  They are presumed to be part of the very large N macro haplogroup and its 
major subclade R, which contains Haplogroups B4a (and its ‘Polynesian Motif’ 
subdivision), B4b1, F, and P.     

Haplotype networks of these sequences from the control region were generated using 
the Median Joining Network program (Bandelt et al. 1995; Bandelt, Forster & Rohl 1999).  
Figure 3 (over page) presents a network of our defined primary haplotypes, excluding 
singletons in the heaviest populated haplogroups for simplicity (that is within Haplogroups 
B, Q, P, and M(VIII)).  This arrangement gives a sense of both the comparative internal 
diversity of the haplogroups and the phylogenetic relationships among them.  The nodes 
represent specific haplotypes, and their sizes are scaled by the number of constituent 
samples.  The distances between nodes reflect the number of mutation differences between 
haplotypes, weighted according to the relative frequency of their occurrences (recurrent 
mutations are weighted less).  The black star denotes the approximate placement of the 
African origin L3.  The branches of N are to the left of the star, while the branches of M 
are to the right. 

1.  Haplogroup B4a.  Of the N clusters, Haplogroup B4a is the most important in our 
survey, since it has the largest number of constituent haplotypes (90) and samples (284).  
Most of its haplotypes are very tightly clustered around the core ‘Motif’ node as shown in 
Figure 4 (page following Figure 3).  This indicates that most haplotypes within this 
haplogroup are only a single mutational step or two apart from each other, and suggests 
that the ‘Motif’ originated recently compared with the other haplogroups in the Figure 3 
network.  Twenty-nine samples within Haplogroup B4a lack the usual 16261 transition.  
This is likely because of back mutations from the full ‘Motif’, which apparently occurred 
in the Kuot of New Ireland and the Nagovisi of south Bougainville.  

Such star-like haplogroup patterns are attributed to rapid population growth, and in 
certain circumstances their times of expansion can be reasonably estimated (Saillard et al. 
2000; Forster et al. 2001; Richards et al. 1998).  This is a comparatively diverse star array 
for any reported ‘Motif’ network.  Its expansion time estimate is 8500 years ago.  For 
eastern Indonesia, Richards et al. estimated an expansion time for the six samples found  
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Figure 3: Bandelt median-joining network of haplotypes in the current study, primarily 

from New Guinea and Island Melanesia 
 

there with the ‘Motif’ of 17,000 years ago.2  Their argument for an earliest expansion date 
and origin for the Motif in eastern Indonesia is not convincing, given the very small 
Indonesian sample.  The available evidence is more compatible with an origin of the 
‘Motif’ in eastern New Guinea (this includes their own more reliable estimates, as well as 
Forster’s, on larger samples from New Guinea) or even Island Melanesia (our data).  From 
the Bismarcks or New Guinea it could well have spread east and west (Richards et al. did 
mention that because ‘Melanesia’ had been so poorly sampled, data from that region could 
change their conclusion).  When we create ‘Motif’ networks for specific islands, New 
Ireland yields the highest value for mutational diversity in our series, with an associated 
estimated expansion time of over 12,200 years—and that is based on a sample of 60 
‘Motifs’.   

  
2  Richards et al. provide an associated 95% confidence interval of 5500 years to 34,500 years for their 

small Indonesian sample of Motifs.  We have not provided standard errors with our time estimates for 
Motif expansions because the underlying distribution of mutation rates is not symmetrical at lower 
values, and therefore standard errors are inappropriate (Peter Forster, pers. comm.).  The expansion age 
estimates in this range should be used as a very rough relative measure. 
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Figure 4: ‘Polynesian motif’ network 

 
The configurations of all the other mtDNA haplogroup networks shown in Figure 3 are 

far less star-like or dense than B4a.  The comparatively diffuse appearances of the other 
networks suggest they diversified considerably earlier than the ‘Motif’. 

2.  Haplogroup P.  Haplogroup P is the other common and very widespread haplogroup 
within the N clade in the region.  As indicated in Table 3, P is a very diverse haplogroup, 
but its branches share an important common mutation in the coding region (15607).  It has 
sequences that Forster et al. (2001) believe are ancestral to all haplotypes coming out of 
Africa in the hypothetical ‘southern route’.  Forster estimates its expansion date at either 
65,400 or 33,300 years, depending on how narrowly defined the haplogroup is.  The 
second date is for the main P1 branch alone. As is common in these estimations, the 
standard error is very large—about 23,000 years for the older date and 8100 for the 
younger.  Our data give similar results for the respective definitions of P.  It does not seem 
particularly star-like in our network because its most informative mutations lie outside the 
control region, which was the focus of our analysis (contra the RFLP based analysis of 
Forster et al. 2001).  It is a candidate for being introduced to New Guinea/Australia (or 
Sahul) with the first arriving women, and appears to have distant branches in Australian 
Aborigines (Ingman & Gyllensten 2003; Huopenen et al. 2001). 

3.  Haplogroup F.  Figure 3 and Table 5 show that Haplogroup F, which is very 
common in Southeast Asia, is rare in our sample.  Among other characteristics, F is 
distinguished by a deleted base at 00249 (Kivisild et al. 2002) and the 16304C transition 
(Schurr & Wallace 2002).  It is infrequent in the Pacific. 
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4.  Haplogroups R(V) and R(XIV).  The two remaining small branches in the macro N 
side of Figure 3, provisionally denoted as R(V) and R(XIV),4 are novel haplotypes we 
found in different highlands New Guinea areas.  We have not yet been able to link them 
specifically to a particular region of the R branch within the N clade.  Although Sykes et 
al. (1995) found the two HVS1 variants we highlight for R(V) in Borneo and the 
Philippines, those belong to Haplogroup F, which R(V) does not seem to be a part of. 

The other side of the network depicts the branches of macro haplogroup M.  M is 
pervasive in Asia and extends westward as far as East Africa (Quintana Murci et al. 1999).  
Of those haplogroups belonging to M in this study, Haplogroup Q has been previously 
defined (Forster et al. 2001; Stoneking et al. 1990; Ballinger et al. 1992; Lum et al. 2000; 
Sykes et al. 1995; Tommaseo-Ponzetta et al. 2001).  Refer to Table 5 for the defining sites.  
Combining our results with published data (especially Ingman & Gyllensten 2003), we can 
refer to branches Q1, Q2, Q3 and Q4, all sharing 16241 and probably 12940.  Unlike P, the 
sub-branches of Q are often neatly regionally restricted, while the base haplogroups are 
more widespread.  Although earlier studies suggested Q was less diverse and hence 
younger than P (with an expansion date of about 15,000 years with a very large standard 
error), the additional branches we have identified suggest an overall age possibly 
comparable with that of P.  The pattern of Q branching is greatest in eastern New Guinea 
and Island Melanesia, suggesting the primary expansion of Q occurred there. 

5.  Haplogroup M(VIII).  A number of the other haplogroups that belong to M, all 
newly defined here, are regionally important.  Haplogroup M(VIII) has 67 constituent 
haplotypes that occur in a total 155 individuals, making it third in frequency in our series 
behind Haplogroups B and Q.  It has a number of very long internal branches but is not 
star-like.  We have sequenced half of the genome of two M(VIII) samples, and its specific 
affiliations are unresolved other than its situation within the M clade.  It is apparently 
unique in its transition at 16468.  There are hints of very distant relationships with 
mtDNAs from certain Veddic groups in India.   

6.  Haplogroups M(VII) and M(IX).  M(VII) and M(IX) are two other variant 
haplotypes that remain to be specifically linked to the world-wide mtDNA tree.  As with 
M(VIII), sequencing half the mtDNA genome has not made their connections clearer.  
Sequencing the rest of their mtDNA genomes should help.  Both M(VIII) and M(IX) are 
regionally restricted and are far less diverse in their branching than M(VIII).  From the 
network results, as well as an inspection of control region sequence similarities in the 
mtDNA phylogeny in Kivisild et al. (2002), M(VII) may turn out to be an especially deep 
additional branch of Q.   

7.  Minor haplogroups.  Not shown in Figure 3 because of space considerations is a 
minor haplogroup ancillary to B4a – Haplogroup B4b1, which also has the 9-bp deletion 
and two of the associated mutations (16189 and 16217—see Table 5).  It also shows 
consistent differences at a number of positions, lacking 16247, 16261, and 146, and adding 
the distinguishing 16136 and 207 mutations (Kivisild et al. 2002; Yao et al. 2002).  Also 

  
4  The bracketed roman numerals refer to prior nomenclature used by our group, which will ultimately be 

replaced once more definitive phylogenetic associations are established. 
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not shown in Figure 3 is Haplogroup M7, which is very common in Asia generally and rare 
in our sample, and 12 other samples within M (M*) that are unresolved. 

Interpreting the distances between pairs of haplogroups in Figure 3 is more problematic.  
One thing is clear, however.  Most of these haplogroups are separated by considerable 
mutational distinctions.  For example, within M it appears that the split between 
Haplogroups Q and M(VIII) is especially deep and therefore old.   

Haplogroup geographical distributions.  Figures 5 and 6 show the geographic 
distributions of the major haplogroup data listed in Tables 4 and 5, using the same colour 
code as in Figure 3.  Many haplogroup distributions do not overlap while others tend to 
cluster together.  Taken together, the overall pattern suggests considerable island-by-island 
distinctions along with a very high degree of within-island variation.  Certain aspects 
require discussion. 

The Polynesian Motif.  As discussed, the ‘Polynesian Motif’ is the most common 
haplogroup throughout Island Melanesia, coastal New Guinea, and Remote Oceania.  
Besides the dating problems discussed, we cannot reconcile its geographical distribution 
within Island Melanesia with a neat Austronesian/Papuan split.  Besides its very high 
frequency among south Bougainville Papuan speakers, we have now found the ‘Motif’ to 
be very common among some other inland Papuan-speaking populations in New Ireland, 
New Britain, and in some non-coastal eastern New Guinea regions. As shown in Figures 5 
and 6 and Tables 4 and 5, the new Papuan-speakers with high ‘Motif’ frequencies are the 
Kuot (New Ireland), the Kol and Sulka (New Britain), and, among Trans New Guinea 
speakers in New Guinea, the Garaina in the Morobe Highlands and Gadio Enga of the 
upper Karawari River area in East Sepik Province.  On the other hand, the Baining and Ata 
in central New Britain join the north Bougainville Papuans in their lack of the full ‘Motif’ 
or its antecedent B haplotypes.  Perhaps there were ancient ties between the Baining, Ata, 
and Rotokas/Aita (lacking the ’Motif’), as opposed to the Kol, Sulka, Kuot, and south 
Bougainville Papuan speakers, where the ‘Motif’ is common and diversified.   

New Guinea.  Together, haplogroups  P and Q predominate across New Guinea, with Q 
being more common in the west (see also Tommaseo-Ponzetta et al. 2001 for compatible 
and more extensive results from west New Guinea).  In the Bismarcks and Solomon 
Islands, P occurs at very low frequency in the Baining and the Aita.  It also has been 
detected in Vanuatu, Santa Cruz, New Caledonia, Central Micronesia, Palau (that variant 
resembles West New Guinea versions) as well as in four Indonesian samples.  Q is found 
in Bougainville, Santa Cruz, New Caledonia, Micronesia, and at least in parts of Polynesia. 

The green pie in Figure 5 represents the frequencies of two provisional minor 
haplogroups:  R(V) and R(XIV).  Haplogroup R(XIV) is more widely distributed than 
R(V), in the Fringe Highlands of New Guinea, and has also been detected in Santa Cruz 
and Vanuatu.  R(V) has been found only among the Garaina in the Morobe Highlands. 
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The Bismarcks and Bougainville.  M(VIII) is primarily Island Melanesian in its 
distribution, particularly the interior of New Britain.  It has not been found in New 
Guinea—perhaps we should call it the ‘Island Melanesian Motif’?  It is most common 
among the Baining, being present in 100% of our samples from Mali (Malasait) dialect, 
and occurs in intermediate frequencies elsewhere on the island, except for the Mengen.  It 
is low in frequency in New Ireland and is all but absent in Bougainville.  It does occur 
sporadically elsewhere in Island Melanesia—in Misima, Vanuatu, New Caledonia, and 
Fiji.  This secondary distribution of M(VIII) would seem to be best explained by recent 
population movements (Friedlaender et al. 2002).   

Provisional haplogroups M(IX) and M(VII) have even more restricted distributions 
within Island Melanesia.  M(IX) has been found primarily among the Tolai of East New 
Britain (who migrated from southern New Ireland a few generations ago), along with some 
sporadic cases in eastern Melanesia.  Haplogroup M(VII) (Gentz et al. 2000) has been 
found in north and central Bougainville populations and in one Solomon Islander.  Its 
highest frequency in Bougainville is in the Rotokas. 

Minor haplogroups with an Asian affiliation.  The mtDNA haplogroups which are 
most clearly associated with Asian or Southeast Asian populations are rare or absent in our 
sample.   

We detected Haplogroup E in low but significant frequencies in New Britain among the 
Ata and Kol, and among the Madak of New Ireland, but scattered elsewhere in our sample.  
In Southeast Asia, E is found primarily among Sabah aboriginal groups and in the 
Philippines. 

Haplogroup F was found in three widely divergent haplotypes and only four 
individuals, all in coastal situations—the Markham Valley in New Guinea, Vanuatu, and 
New Caledonia.  F is one of the most common Asian haplogroups, from Japan, Korea, 
Mongolia, through China to western Indonesia.   

We found M7 in our small Micronesian sample from Kiribati and in Ontong Java, a 
Polynesian Outlier with some Micronesian influence.  In Asia, M7 is common across 
Mongolia, Japan, China, the Philippines, aboriginal Taiwan, to Indonesia.  

B4B1 also occurs in Taiwan aborigines, the Philippines, Indonesia, Vietnam and China.  
We detected it in only three samples—from the Sulka region, Solomon Islands, and 
Kiribati. 

If we take the ‘Motif’ as not being directly Asian-derived, the clear indicators of Asian 
influence are very rare in our large sample, excepting Haplogoup E in New Britain.   

Generalisations 

A great deal has been written about the relationship between distributions of language 
families and genetic variants in human populations, with the most prominent proponent of 
a direct connection being Luca Cavalli-Sforza.  Our conclusion concerning this 
relationship in Island Melanesia argues for a more complex relationship.  At particular 
moments, there may be a relatively neat bundle of a language, culture, and set of some 
alleles or gene variants that stay together for a time.  But inevitably, this association will 
decay and become diluted.  The rate of dilution will be influenced by the relative isolation 
of populations, measured most directly by their marital migration rates. Language 
affiliations may be informative of longer-term historical relations in particular situations.   
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In Island Melanesia, the distribution of Papuan languages still tracks, to a degree, with 
some old mtDNA haplogroups.  The relation is not always strong.  The more remote 
regions of the largest Melanesian islands retain the oldest genetic signatures. This goes for 
New Britain, Bougainville, and also for the eastern half of New Guinea.  Major 
distinctions have developed among these three centres affecting a number of mtDNA 
haplogroups—not just one at a time.  The more widespread haplogroups have diverse 
branching in this region, and some minor haplogroups occur in only one island section 
here.  It may be, as more analysis is completed, that we can see clearer suggestions of 
multiple population movements within the region extending over the 40,000 years of its 
habitation.   

The Bismarcks and Bougainville are distinguishable from the western part of Remote 
Oceania (that is Santa Cruz, Vanuatu, New Caledonia, and Fiji).  Besides a high frequency 
of the B4a ‘Motif’, we found a mixture of various haplotypes at low frequencies with no 
clear geographic structuring there (refer again to Table 4, and see also Friedlaender et al. 
2002).  The variety in New Caledonia is puzzling and could be the result of poor sampling 
or recent migration.  The ocean was clearly more of a highway than an obstacle to travel in 
this region. 

As anthropologists, we are inclined to assume that no one gene will provide 
comprehensive information for population relationships and histories.  Many hoped that 
with the power of mtDNA (and more recently Y-chromosome) analysis, the very confusing 
patterns of earlier genetic and biometric studies in this region could be essentially ignored 
and discarded.  It now appears that regimens of intensive sampling of key geographic 
regions and the analysis of longer and longer segments of the mtDNA and Y chromosome 
are beginning to produce more compatible conclusions with one another.  In turn, these are 
making more sense of other gene and biological trait variation.  This was what we found to 
be the case in Bougainville, with a number of coinciding genetic distinctions between 
north and south.   

A group of variants that appear to have their origins in New Guinea and Island 
Melanesia have been identified in the Y- and on other nuclear chromosomes (Martinson, 
Boyce et al. 1994; Kayser et al. 2001).  For mtDNA, haplotypes Q and many branches of P 
all apparently had their origins in the region east of Wallace’s Line and west of the 
Solomons.  Almost no Ps or Qs have been found further west—about as many as the 6 
‘Motifs’ from eastern Indonesia.  In addition, M(VIII) is a mtDNA haplogroup that is 
common in Island Melanesia but nowhere else. We believe the ‘Polynesian Motif’ also 
belongs in this category.  Judging from their relative diversities, P and Q are the oldest 
haplogroups in the region, followed by M(VIII), and with the ‘Motif’ developing relatively 
recently, but still prior to the Neolithic.  This all suggests significant population 
movements in the region over a long time period.   

To the west of Wallace’s Line, a very different set of haplogroups predominates.  These 
include haplogroups F, B4, M7, and D (which is frequent in Taiwan aborigines), and less 
commonly, E.  Except for E, the others are very rare in our sample, especially in the 
Bismarcks, Bougainville, or New Guinea.  These may well be the best indicators of the 
(low) degree of recent Southeast Asian (female) intermixture. 

The Polynesians have a variety of allele frequencies that are a subset of Melanesian 
genetic variety, again with limited clear Asiatic influence. Again this is similar to the Y- 
chromosome findings (Kayser et al. 2001).  It is hardly inevitable that all population 
expansions in this region spread out of Southeast Asia from west to east.  Biologically, the 
initial settlers of Remote Oceania must have been an admixed lot, heavily influenced by 
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genetic drift, whatever their linguistic and cultural backgrounds.  There now seem to be 
indicators of inter-island contact subsequent to settlement as well. 

Our analysis of mtDNA variation in this sample set is far from complete.  Intriguing 
areas within Island Melanesia should be covered (that is southern New Ireland, the ancient 
home of the distinctive Tolai; north Bougainville and Buka; the region including the Anêm 
of West New Britain; and the Western Solomons).  Broader geographic comparisons and 
more extensive and complete mtDNA sequencing of representative samples will follow, 
including the many ambiguous haplotypes.  Our group is also examining genetic variation 
in other non-recombining DNA segments in our large series, including the Y chromosome.  
The mitochondrial DNA is only one ‘gene’, in the genetic scheme of things, although, once 
again, it has proven to be a most informative one. 
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Introduction 

The cultural, linguistic and biological diversity of the people of New Guinea, the 
subject of this volume, is the outcome of a long, complex population history. The 
challenge for anthropological genetics is to infer the details of this history from analysis of 
patterns of genetic variation within and between contemporary populations. In principle 
this can be achieved by comparing observed patterns of variation with those predicted 
under different population genetics models. In practice, data are often insufficient to 
distinguish between competing models and inferences are, at best, weak and imprecise. 
However, some insights are possible. 

Most anthropological-genetic research in New Guinea has involved limited sampling of 
populations and of the genome, usually as part of broader studies that include other 
populations (Stoneking et al. 1990; Hill & Serjeantson 1989; Chen et al. 1992; Bhatia et al. 
1995; Gao & Serjeantson 1991a, 1991b; Gao et al. 1992; Kayser et al. 2001; Redd et al. 
1995). Studies have indicated a remote relationship between Papuan speakers and 
Aboriginal Australians and have focussed the distinction between Austronesian and 
Papuan speakers (Kirk 1980; Serjeantson 1989; Pietrusewsky 1990; Gao & Serjeantson 
1991a, 1991b; Roberts-Thomson et al. 1996). There have been few genetic studies 
involving substantial numbers of well-characterised Papuan groups. What evidence there 
is indicates high inter-group diversity (Kirk 1992; Main et al. 2001; Smith et al. 1994).  

Properties of the mitochondrial genome have made its use popular in anthropological 
genetic studies. Its maternal inheritance, lack of recombination, and relatively high 
mutation rate allow reconstruction of mtDNA genealogies that can provide valuable 
insights into population history. The most variable part of the mitochondrial genome is 
between sites 16024 and 16400 (Anderson et al. 1981) in the non-coding control region 
(CR). Another useful genetic marker is the COII/tRNA intergenic 9bp length variant, 
which can occur as one, two or three copies (Redd et al. 1995; Betty et al. 1996). 
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Possession of two copies appears to be the ancestral state, with three or one copies arising 
by mutation independently many times on different mtDNA lineages. Both these forms of 
mtDNA variation have been investigated in populations from New Guinea and 
surrounding regions (Sykes et al. 1995; Redd et al. 1999, 2002; Tommaseo-Ponzetta et al. 
2002) Recent analysis of Y-chromosome and mitochondrial DNA diversity in West New 
Guinea provides evidence of primarily female-mediated gene flow within the highlands, 
but male-mediated gene flow between the highlands and coastal regions (Tommaseo-
Ponzetta et al. 2002; Kayser et al. 2003).  

A 9bp deletion on one particular lineage occurs in populations from Southeast Asia and, 
with high frequency, Oceania. The deletion has been found in Austronesian speakers 
(Hertzberg et al. 1989; Redd et al. 1995), but not in Papuan speakers from the New Guinea 
Highlands or in Aboriginal Australians (Stoneking et al. 1990; Lum et al. 1994; 
Tommaseo-Ponzetta et al. 2002).  

We report here an extensive study of both these forms of mtDNA variation among 
Papuan speakers in New Guinea in an effort to shed light on the origins, migration and 
mixing of these peoples. 

Methods 

Samples 

Blood samples were collected by the Human Genetics Group of the Papua New Guinea 
Institute of Medical Research, Goroka. Between 20 and 60 consenting individuals from 11 
geographically and linguistically separate populations on mainland New Guinea and one 
East New Britain population were studied (Figure 1). Two of the mainland populations are 
Austronesian-speaking (Ongac and Wanigela), all the others including the New Britain 
one speak languages from different Papuan language families (Wurm & Hattori 1981–83). 
The birthplace, linguistic affiliation and sex of each individual (maternally unrelated) are 
known. Blood samples were stored at -70°C until isolation of the DNA with a blood 
extraction kit (Qiagen). DNA was then stored at 4°C. More detailed information about 
these populations is provided by Attenborough, this volume, Harley et al. (this volume) 
and Harley (PhD thesis in preparation). 

Mitochondrial control region sequencing 

The mitochondrial CR was amplified using a nested polymerase chain reaction (PCR) 
technique. A 1309bp product of the entire CR was obtained using primers L15926 and 
H629 (Wise et al. 1997). This product was used as the template for subsequent 
amplification of Segment 1 of the CR using the nested primers L15997 (Ward et al. 1991) 
and H16396 (5'TTTCACGGAGGATGGTGGTCAA3'). An ABI 377 automated DNA 
Sequencer was used to sequence both Heavy and Light chains for each individual. 
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Data analysis 

COII/tRNALys 9bp deletion 

To detect the 9bp deletion in the CoII/tRNALys intergenic region of the mtDNA, 
primers A and B of Wrischnik et al. (1987) were used to perform amplification by 
polymerase chain reaction (PCR). These primers amplify a 121bp segment of mtDNA as 
determined from the published Cambridge Reference Sequence (CRS) (Anderson et al. 
1981). In a 50ml reaction volume 100-200ng DNA, 0.2mM of each primer, 1.5mM 
MgCl2, 0.2mM of each dNTP and 2 units of Taq polymerase were used. DNA was 
denatured for 1 min at 94°C, annealed at 56°C for 1 min and extended at 72°C for 1 min 
for a total of 35 cycles. Amplified products were separated on a 12.5% polyacrylamide 
(Biorad) (19:1) gel and stained with ethidium bromide for UV visualisation. Products that 
appeared to carry an insertion instead of the expected deletion were sequenced with primer 
A of Wrischnik et al. (1987) and with primer SEmt8398 (5' GGTGGGCCATACGGTAG 
TAT 3'). 

Control region 

The SeqEd 675 DNA Sequence Editor (ABI) program was used to obtain consensus 
sequences and for manual sequence alignment. The variable sites in the CR sequences 
were counted. Between-sequence distances were computed using Tamura and Nei’s (1993) 
method as implemented in MEGA 1.0 (Kumar et al. 1993). Alignment gaps and sites with 
missing information were ignored. The genealogy of the PNG CR sequences was 
displayed as a median network (Bandelt et al. 1999). 

Results 

We determined the nucleotide sequence of a 377bp segment of the non-coding CR 
(positions 16024 to 16400) for 403 individuals from nine Papuan-speaking populations 
and two Austronesian-speaking populations from the island of New Guinea and one 
Papuan-speaking population from the island of New Britain. We identified 144 distinctive 
sequence haplotypes with 87 variable sites. The complete sequences and a list of variable 
sites will be published elsewhere and are available on request. Transition-type mutations 
(83%) were most frequent, especially between pyrimidines (69%). 

The overall topology of the median-joining network of mtDNA sequences is shown in 
Figure 2. Variation at positions 16129, 16223, 16311 was not included in the analysis 
because these sites have been found to generate mutations recurrently (Meyer & Von 
Haeseler 2003), providing little phylogenetically useful information and complicating the 
analysis.  
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Figure 2: Combined median joining network of mtDNA sequences from all populations 
sampled. Sites with high levels of recurrent mutation were removed from the analysis. 

 
The network consists of two main hubs with lineages radiating out from each of these 

in a ‘starburst’. These can be seen more clearly in Figure 3, in which the two hubs are 
shown separately and the sizes of nodes in the trees are drawn in proportion to the number 
of individuals with the sequences represented by the nodes. The Cambridge Reference 
Sequence (CRS; Anderson et al. 1981) is the hub of the lower radiation in the network. 
This radiation has previously been classified as Group IV (Sykes et al. 1995) but is here 
referred to as P.1 The sequence at the hub of the upper radiation is separated from the CRS 
by base changes at positions 16144, 16148, 16241, 16265 and 16343. This lineage has 
previously been classified as Group II (Sykes et al. 1995), but is referred to here as Q. 
Sykes and colleagues (1995) reported that some Melanesians and 3.4% of Polynesians 
have this mtDNA lineage. We observe that there is higher diversity within this lineage in 
New Guinea than was reported in Polynesian populations. A third lineage is found as a 
branch off the CRS and is defined by base changes at positions 16189 and 16217. Sykes et 
al. (1995) previously classified this lineage as Group I, but it is referred to here as B. 
Sykes et al. (1995) found it to consist predominantly of Austronesian-speakers (94% of all 
Polynesians belong to this group). Sykes and colleagues reported the presence of the 
CoII/tRNALys 9bp deletion in all individuals within this group.  

  
1  See discussion of mtDNA nomenclature in Attenborough, this volume. 
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Figure 3: Networks representing the main radiations observed in populations from New 
Guinea. Node sizes are drawn in proportion to the number of people with the sequences 

represented by the nodes. 

 

Figure 4: Median joining networks for mtDNA sequences from individual populations 
sampled in this study. The Group Q radiation is to the left of each plot, the Group P 

radiation to the right; Group B, where present, adjoins P. Jimi consists of two populations, 
Por and Kol, which are treated separately by Harley et al. (this volume). The Upper Watut 

sample comes from three or four villages. The Urim sample comes from four nearby 
villages, Albulum, Kimanglang, Peneng, Yavatong 
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When each of the populations is considered separately (Figure 4) it is clear that both the 
Group P radiation and the Group Q radiation are represented in all Papuan-speaking 
populations sampled except Baining, although individual branches differ between 
populations. One Austronesian-speaking population, Ongac, has some individuals with 
mtDNA belonging to Group Q, but the majority have Group B sequences, while the other, 
Wanigela, is completely a Group B population. Baining, a Papuan-speaking ethno-
linguistic group on the island of New Britain, with Austronesian-speaking neighbours, has 
one individual with Group B mtDNA, the rest have sequences that branch directly from 
the CRS. It is interesting to note that one individual from Karimui belongs to Group B, 
probably resulting from a recent migration from an Austronesian-speaking population.  

9bp Deletion 

The 9bp deletion was found in two individuals from Karimui and Baining who both had 
CR sequences belonging to Group B. The frequency of the 9bp deletion in the 
Austronesian populations, Wanigela and Ongac, was 61% and 39% respectively. The 
frequency of the deletion in Ongac is similar to the 42% reported for coastal PNG 
populations by Redd et al. (1995). The discrepancy between frequencies in Ongac and 
Wanigela may reflect the variable degrees of admixture between Papuan- and 
Austronesian-speakers within the ancestry of these populations. All individuals from 
Ongac and Wanigela with the 9bp deletion have CR sequences belonging to Group B, as 
expected. 

One individual from Oksapmin (Group P) was found when sequenced to carry three 
copies of the 9bp repeat. This has been observed in other populations including one 
Chuckchi from Siberia (Shields et al. 1992) and one Tharu from Nepal (Passarino et al. 
1993), and probably arose from independent mutations. One individual from Karimui and 
eight individuals from Kapriman (all belonging to Group Q) were found to have additional 
cytosine residues in one of the 9bp repeat copies. This has been reported in some Asian, 
including Indonesian, individuals (Redd et al. 1995). 

Discussion 

To interpret these results requires some consideration of the pattern of mitochondrial 
DNA variation in human populations more generally and of the population genetics theory 
that provides a basis for interpreting this variation. 

In a large stable population in which natural selection is not occurring, all genes are 
expected to have sequence variation that is related phylogenetically by trees with 
hierarchical branching patterns. This pattern of sequence phylogeny, apparent in the 
mtDNA of many species, including chimpanzees (Wise et al. 1997), is not seen in human 
mtDNA. The ‘star-burst’ pattern of mtDNA phylogeny that occurs in most human 
populations (Figure 5) indicates that sequence diversity was eliminated at some time in the 
past. The result of this loss of variation was that every female with surviving descendants 
had the same sequence and there was no phylogenetic tree of sequences in the human 
population. In time, as mutations occurred, lineages developed from the same source 
sequence, producing the characteristic star-burst-shaped tree. The reduction in mtDNA 
sequence variation in humans arose either by a dramatic reduction in population size or as 
a result of natural selection acting to cause the new sequence variant to spread through 
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human populations, eliminating all other variation in the process. These two alternative 
ways by which mtDNA sequence variation may have been lost in human populations can 
be distinguished by analysis of variation at other genetic loci. If population reduction were 
responsible for the loss of variation, all loci would have been affected. If natural selection 
were responsible for the loss of variation, only the selected loci would have been affected 
and only they would, therefore, have sequence phylogenies with star-burst shapes. 
Increasing evidence is emerging from analysis of different parts of the genome (for 
example Zhao et al. 2000; Yu et al. 2001, 2002) to indicate that the pattern of variation 
seen for human mtDNA is the exception, suggesting that it has been produced by the 
action of natural selection. 

The average length of lineages in a starburst-shaped tree provides a guide to the timing 
of the event that gave rise to the tree’s shape, since the number of mutations, and hence the 
length of branches, increases with time. Among major human populations, those in East 
Africa have the mtDNA trees with the longest average branch lengths (~11 base changes) 
and those in Europe and the Americas have trees with the shortest average branch lengths 
(~5 base changes) (Bandelt et al. 1995). This suggests that the selective event that spread 
the mtDNA variation around the world started in Africa, spread through Asia and arrived 
last in Europe and the Americas. 

There are some places in the world where the pattern of variation is not star-shaped, 
and for which a more complex explanation is required. The best known of these is in South 
America, where radiation from not one but four nodes is observed (Bonatto et al. 1997). 
The most likely explanation is that following the initial spread into Asia, a relatively small 
number of people migrated to the New World—not small enough to eliminate all the 
variation, but enough to eliminate some of it. Some lineages already present in the parent 
population were lost, but four of the lineages survived the trip. They then radiated. The 
average branch lengths of the mtDNA lineages suggests that the migration event occurred 
~20-25 ka ago (Forster et al. 1996; Silva et al. 2002). 

The pattern of mtDNA variation in New Guinea is also not star-shaped. In this case 
there are two radiations and the tree has a dumb-bell shape. One of these radiations is the 
one commonly observed throughout the world (the universal lineage). The other radiation 
is seen only in New Guinea and in some surrounding regions (Sykes et al. 1995; 
Tommaseo-Ponzetta 2002). The most likely explanation for this pattern is similar to the 
one that explains the pattern of variation in the Americas. The pattern has arisen as a 
consequence of the colonisation of New Guinea by a small number of people. Two main 
lineages survived—the universal lineage, represented here by Group P, and the lineage 
referred to by Sykes et al. (1995) as Group II and by others including us as Q.  

The fact that these two major lineages, and only these two, are found throughout the 
island of New Guinea (Figure 4) suggests that all Papuan-speaking populations are 
descended from the same founder population. The occurrence of different terminal 
branches in different places reflects a degree of isolation following colonisation. A striking 
difference from the American data is the fact that the amount of variation at the two nodes 
is very different. The average length of branches in the universal lineage (~7.5 base 
changes) suggests colonisation from a relatively old source population—one in which 
substantial variation had already accumulated at the time New Guinea was colonised. The 
average length of branches in the Papuan-specific Group Q lineage (~3.8 base changes), 
all of which presumably arose within New Guinea, suggests an invasion of the island 
~30ka ago. This compares with a date of ~40ka ago (Groube et al. 1986) for the earliest 
known human artefacts on the island. 
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Figure 5: Median-joining networks of sequences sampled from populations in different 
parts of the world. Sites with high levels of recurrent mutation were removed from the 

analysis (unpublished analysis data sources http://monolith.eva.mpg.de/hvrbase/ Redd & 
Stoneking 1999; van Holst Pellekaan et al. 1998). 
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While this very approximate congruence between genetic and archaeological evidence 

is appealing, one aspect of the Group Q lineage is puzzling. It is not found outside New 
Guinea except in some Pacific Island populations, in which it is presumably derived from 
contact with Papuan populations. It is not found in Indonesia, or in Australia, which was 
connected to New Guinea until ~8–9ka ago (Redd & Stoneking 1999; van Holst Pellekaan 
et al. 1998). This would suggest either that New Guinea was colonised from a source 
population that no longer exists and that despite the land connection Papuans remained 
isolated from people in Australia who had a separate origin, or that the source population 
for the colonisation of New Guinea was in New Guinea itself—survivors of an earlier 
migration of people who were almost entirely wiped out. 
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25 The importance of social structure for patterns 
of human genetic diversity: Y-chromosome and mitochondrial 
genome variation in Papuan-speaking people of mainland Papua New Guinea 

  

 NERIDA HARLEY, ROBERT ATTENBOROUGH, MICHAEL P. ALPERS, 
CHARLES MGONE, KULDEEP BHATIA AND SIMON EASTEAL 

Introduction  

The considerable cultural diversity, linguistic complexity and biological variation of the 
people of Papua New Guinea (PNG) have been the subject of much interest. This human 
diversity is the outcome of a long and complex population history that is still poorly 
understood. Clearly there have been opportunities for processes of gene flow and linguistic 
influence between the communities of PNG. Factors affecting gene flow include the 
changing physical environment with evidence of rising seas, receding coastlines, varying 
tree lines in the highlands, and the Sepik–Ramu inland sea and its infill over the last ~6000 
years (Hope & Hope 1976; Swadling & Hope 1992). Also, chains of transactions in 
desirable goods, through the interaction of established communities, stretched extensively 
into the interior as well as along the coasts of PNG (Hughes 1977), leading to the diffusion 
of pig and other animal domesticates and later of the South American sweet potato 
(Attenborough & Alpers 1995). 

Much of the research in PNG anthropological genetics has given high priority to studies 
of the Austronesian phenomenon—the population dispersion thought to have spread both 
Austronesian languages and pottery of the Lapita archaeological tradition, along the islands 
and coasts of the New Guinea region. The resulting focus on genetic comparisons of 
Austronesian and Papuan speakers has led to relative neglect of genetic comparisons of 
different groups of Papuan speakers. 

Some studies include PNG in a global context. Although the aim of such studies is to 
provide an overview of global diversity rather than regional detail, PNG is most often 
under-represented, with a very limited sample size divided in a simplistic way between 
‘highland’ and ‘coastal’ New Guineans, or even lumped together as one with Aboriginal 
Australians. 

Genetic evidence to date indicates high inter-group diversity amongst Papuan speakers 
(Kirk 1992; Smith et al. 1994; Main et al. 2001; Tommaseo-Ponzetta et al. 2002) but much 
remains unknown about the scale, geographic/linguistic distribution and manifestation in 
different genetic systems of this diversity. 
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Recent discovery of many sites of DNA variation on the human Y-chromosome allow it 
to be used as a male complement to studies of the maternally inherited mtDNA (de Knijff 
et al. 1997; Underhill et al. 1997). Unlike autosomes (biparental, non-sex chromosomes), 
the greater part of the Y-chromosome (95%) does not undergo recombination. The Y-
chromosome is therefore inherited intact from father to son and carries with it information 
about the evolutionary past of males. The fact that there is only one Y-chromosome to 
every four autosomal chromosomes per male and female pair reduces the effective 
population size for the Y-chromosome, making its polymorphic variation more prone to 
the effect of genetic drift. Genetic drift acts through random change in allelic frequency to 
differentiate isolated populations of limited size. Markers for genetic systems with reduced 
effective population size (Y-chromosome and mtDNA) are therefore very useful for 
detecting genetic differences between closely related populations. 

Non-coding Y-chromosome markers are also thought to be neutral, meaning that 
selective forces, such as disease, have not had an influence on their allelic distribution in 
the general population, although this has recently been disputed (Jobling et al. 1998). 
Variation at neutral sites may be subject to selection at coding sites because of their linked 
state. This effect in which a neutral allele is taken along for the ride is called genetic 
hitchhiking (Hartl & Clark 1997). 

The features of the Y-chromosome make it a most informative system and this is now 
being realised in studies of human origins (Hammer et al. 1998; Capelli et al. 2001; Kayser 
et al. 2001), population histories (Karafet et al. 1999; Karafet et al. 2001; Zerjal et al. 
2001), sex-biased admixture (Hurles et al. 1998), male-female differences in migration 
(Seielstad et al. 1998; Oota et al. 2001), forensic applications (Gill et al. 2001) and 
paternity analysis (Lampton 1999). As with mtDNA, Y-chromosome studies on human 
populations have now been conducted throughout the world (Israeli and Palestinian Arabs: 
Nebel et al. 2000; Roma (Gypsies): Gresham et al. 2001; East Asians: Karafet et al. 2001; 
South Amerindians: Tarazona-Santos et al. 2001; Maoris: Underhill et al. 2001; Northern 
Europeans: Zerjal et al. 2001; Oceania: Hurles et al. 2002). 

It has been repeatedly observed in studies of human populations that Y-chromosome 
variation tends to show greater resolution of individual and population relationships, and 
geographic structure, than mtDNA and the autosomes (Ruiz Linares et al. 1996; Seielstad 
et al. 1998; Hurles et al. 1999; Perez-Lezaun et al. 1999; Seielstad et al. 1999; Seielstad 
2000; Underhill et al. 2000). Since the Y-chromosome and mtDNA are sex-specific 
systems, differences in reproductive success, effective population size, or migration rate of 
males and females will influence the geographic patterns and relative level of genetic 
diversity they display (Salem et al. 1996). 

This study uses Y-chromosome and mtDNA variation to explore the dynamics of 
selected Papuan-speaking populations on mainland Papua New Guinea, with regard to 
local issues of migration, genetic affinity, and patterns of gene flow. The specific aims of 
the study are to sample broadly the extent of Y-chromosome variation across geographical 
regions, language families and languages, to test the Y-markers for their ability to 
differentiate between populations within Papua New Guinea, and to explore differences 
between paternally and maternally inherited systems, by comparing the pattern of diversity 
for the Y-chromosome with that of mtDNA for the same populations. The mtDNA data are 
as described by Easteal et al. (this volume), where the same populations amongst others are 
studied. 
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Methods 
Samples 

DNA samples were collected by members of the Human Genetics Group, Papua New 
Guinea Institute of Medical Research (IMR), between 1981 and 1993. Informed oral 
consent by donors and written approval by the PNG Medical Research Advisory 
Committee were given. 

DNA from a total of 249 individuals was analysed. Primary relatives were excluded. 
The individuals group by place of birth into six populations from four geographical regions 
and four language families (Table 1). 
 

Table 1: The geographic and linguistic affiliations of the six study populations 
 

Geographic area Village name 
(sample size Y/mt) Language Language 

family 
Language 
phylum 

Sepik Kapriman (39/33) Kapriman Sepik Hill Sepik–Ramu 

Busilmin (9/22) Tifal Star 
Mountains Bultem (12/20) Kauwol 

Ok (Mountain) 

Por (12/21) Nth. Highland 
Fringe Kol (17/25) 

Wahgi Nth. Chimbu Wahgi 

Sth. Highland 
Fringe Karimui (10/29) Pawaia Pawaia 

Trans New Guinea 

Note: Sample sizes for each population (Y-chromosome/mtDNA) are next to the village name. The linguistic 
classification is after Wurm and Hattori (1981–83) and Malcolm Ross (pers. comm.). 

 
Two geographic areas, the Sepik and the Southern Highland Fringe are represented by 

one population each. The Star Mountains and the Northern Highland Fringe are 
represented by two populations each. All languages represented are Papuan and all but 
Kapriman (Sepik–Ramu phylum) belong to the Trans New Guinea phylum. Busilmin and 
Bultem, villages located on the north and south side of the Star Mountains respectively, 
share ‘language family’ and differ only at the level of ‘language’. The villages of Por and 
Kol, geographic neighbours from the Northern Highland Fringe, share both ‘language 
family’ and ‘language’, although not dialect. Locations of the populations are shown in 
Figure 1. 
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Figure 1: Locations of the study populations 

Genetic markers 

Seven short tandem repeat (STR) microsatellite markers, DYS388, DYS389, DYS390, 
DYS391, DYS392, DYS393, DYS394, located in the non-recombining region of the Y-
chromosome, were investigated. These genetic markers have been well tested by other 
researchers and have been shown to differentiate consistently between human populations 
(Hurles et al. 1998; Perez-Lezaun et al. 1999; Forster et al. 2000; Jorde et al. 2000; Kayser 
et al. 2000; Roewer et al. 2000; Hurles & Jobling 2001). 

The hyper-variable segment 1 (HVS1) of the mitochondrial D-loop was sequenced for 
both the heavy and light strands along the segment corresponding to positions 16,089–
16,387 in the CRS (Cambridge Reference Sequence) (Anderson et al. 1981). 

Laboratory procedures 

Genomic DNA was extracted from samples of blood. Segments of DNA from specific 
Y-chromosome regions were amplified using the Polymerase Chain Reaction (PCR). PCR 
products were separated by polyacrylamide gel electrophoresis on an automated DNA 
sequencer (ABI377) with GS 500 dye labelled size standard. Alleles for each individual 
were identified according to size (number of base pairs) with GS analysis software. The 
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individual’s set of seven alleles (one for each marker) makes up their Y-chromosome 
haplotype. Detailed methods for the Y-chromosome laboratory procedures are described 
by Harley (in prep.). 

The mitochondrial D-loop HVS1 was amplified and sequenced according to methods 
detailed by Wise et al. (1997), with minor modifications (see Easteal et al. this volume). 

Statistical analyses 

Analysis of Molecular Variance (AMOVA) (Weir & Cockerham 1984; Excoffier, 
Smouse & Quattro 1992; Weir 1996), exact tests of population differentiation based on 
haplotype frequencies (Raymond & Rousett 1995; Goudet et al. 1996), and the fixation 
index (FST) (Weir et al. 1984; Slatkin 1991; Excoffier et al. 1992) were calculated using 
Arlequin ver.2.001: Software for Population Genetics Data Analysis (Schneider, Roessli & 
Excoffier 2000). AMOVA was also computed using the Rho (RST) distance method, for the 
Y-chromosome data. The population structure used for the calculation of the AMOVA for 
both the Y and mtDNA, is as presented in Table 1. 

Networks 

Data are represented graphically as genetic networks. The median-joining networks 
were generated by partitioning the groups of haplotypes allele by allele (Bandelt et al. 
1995). Unmodified networks contain all most parsimonious routes and display the full 
information content of the data. 

The median-joining networks were computed using Network ver.3.1 (www.fluxus-
engineering.com) (Bandelt et al. 1999). Three sites with high levels of recurrent mutation 
were removed from the mtDNA analysis. 

Results 
Haplotype distribution 

Nineteen Y-chromosome haplotypes were identified. In general, each population has 
one common haplotype with two or three additional haplotypes of low frequency. The 
number of haplotypes per population range from one for Busilmin, to six for Por. Most 
haplotypes are population-specific with the exception of H8, H14 and H19, each of which 
is present in two populations (see Y-chromosome network, Figure 2). Shared haplotypes 
only occur between populations in the same geographic area and linguistic family. 

Sixty-three mtDNA haplotypes were identified. In general, each population has four to 
five common haplotypes with many additional haplotypes of low frequency. More than 
half of the haplotypes occur only once. The number of haplotypes per population range 
from seven for Busilmin, to twenty for Karimui. 

Many mtDNA haplotypes are population-specific. Eleven haplotypes are present in two 
populations. H32 is present in three populations, H17 in four and H39 in four populations 
(see Figure 3). Shared mtDNA haplotypes occur both within and across geographic and 
language family boundaries.  

http://www.fluxus-engineering.com/
http://www.fluxus-engineering.com/
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Partitioning of molecular variance 

The Analysis of Molecular Variance (AMOVA) measures the amount of variation in the 
data due to among-population differences and the amount due to within-population 
differences. 

Due to the geographic and linguistic relationships among the study populations, 
AMOVA was applied at three levels, among groups, among populations within groups, 
and within populations. The groups are defined by the language families set out in Table 1. 
This structure was applied to both the Y-chromosome and mtDNA data. Table 2 presents 
the percent of genetic variation calculated for each level.  

 
Table 2: Analysis of molecular variance, calculated at three levels due to the geographic 

and linguistic relationships of the populations 
 

Percent of variation (FST) Source of Variation 
Y-chrom. mtDNA 

Among groups 
(Mountain Ok, Chimbu Wahgi, Pawaia, Sepik Hill) 
 

 
41.2 

 

 
7.9 

 
Among populations within groups 
(Bultem /Busilmin); (Por/Kol) 
 

 
35.5 

 
5.3 

 
Within populations 
(Bultem, Busilmin, Por, Kol, Karimui, Kapriman) 
 

 
23.3 

 
86.7 

 

Note: Examples of the populations tested at each level are indicated within brackets. 

The AMOVA of the Y-chromosome data shows that the majority of the variation is due 
to differences among groups. The amount of variation due to differences among 
populations within groups is also substantial, indicating that the populations that are 
geographically close and belong to the same language family still have a high degree of 
genetic structure, approaching that of the among-group level. 

The amount of variation due to differences within populations is low, reflecting the fact 
that most males from the same village have the same Y-chromosome haplotype. 

AMOVA results for the Y-chromosome data using the RST distance method, which 
specifically accounts for the stepwise mutational behaviour of microsatellites, show an 
even stronger trend with the percentage of variation among groups, among populations 
within groups, and within-populations, at 50.8, 39.8 and 9.4 respectively. The difference 
between the FST and RST results reflects the increase in calculated genetic distance between 
two different alleles when using the stepwise distance method. 

In contrast to the Y-chromosome results, the AMOVA of the data for the maternally 
inherited mtDNA shows that the majority of the variation is due to differences within 
populations, while the among groups and among populations within groups are 
responsible for less than 14% combined. 

Exact tests 

The exact tests formally measure the genetic differentiation, among populations (global 
test), and between all pairs of populations (pairwise test). The Y-chromosome global and 
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pairwise tests showed all populations to be significantly different from one another  
(p < 0.001). 

Similarly, the mtDNA global and pairwise exact tests also showed all populations to be 
significantly different, (p < 0.001), with the exception of Por and Kol for which there was 
no significant difference, (p = 0.078). In the mtDNA case, no population is characterised 
by a single predominant population-specific variant; but the sets of variants and their 
frequencies still vary sufficiently between populations to differentiate most of them. 

Fixation index (FST) 

The fixation index FST is one of the important uses of the concept of probability of 
identity by descent. It is a kind of inbreeding coefficient. Significance tests on the Y-
chromosome pairwise FST values showed all population pairs to have extreme inbreeding 
and/or population structure (p < 0.001). 

The mtDNA FST pairwise p-values also showed the majority of population pairs to be 
significantly different (p < 0.05). Exceptions include the populations of:  Bultem and 
Kapriman (p = 0.194), Por and Kol which were significantly different from all other 
populations (p < 0.05), but not from each other (p = 0.057); and Bultem, Busilmin and 
Karimui – Bultem / Busilmin (p = 0.054), Bultem / Karimui (p = 0.126) and Busilmin / 
Karimui (p = 0.141). 

Y-chromosome network 

The Y-chromosome median-joining network (Figure 2) displays the relationships 
among the STR haplotypes and their frequencies. Node size equals haplotype frequency 
and the population distribution of the haplotype is colour coded. Haplotypes differ by one 
or more mutations (for example four single-step mutations differentiate H17 and H18). 

The majority of the 19 haplotypes are population-specific, with only 3 haplotypes 
present in two populations. The population displaying the most distantly related haplotypes 
is Bultem with 5 haplotypes and 27 mutations between H18 and H15. Haplotypes observed 
for Por, Kol and Karimui are more closely related with 4–6 haplotypes and 8–13 mutations 
separating them. 

One small group of haplotypes (H4, H16, H14, H15) is very distinct from all others and 
largely restricted to two populations—Busilmin and Kapriman, though H15 and H14 are 
each found in one individual from Bultem. The only haplotype found in Busilmin is H14, 
while within Kapriman, which has the largest sample size (39), all but one individual has 
the H4 haplotype—one individual has haplotype H16, one mutation away from H4. This 
clearly defined group of STR marker haplotypes may reflect binary marker haplogroup 
differentiation, work that is at present under way. 

Notable also is the divergence of the four Karimui haplotypes at least two or more 
mutations away from each other. 

Mitochondrial DNA network 

The mtDNA haplotypes group into two starburst-like radiations, eight mutations apart, 
joined through a single lineage (Figure 3). One group (Group P) radiates from the 
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Cambridge Reference Sequence (Anderson et al. 1981: the CRS is included in the analysis 
but not itself observed in this study) and the second from H17 (Group Q).1 Three 
haplotypes are located midway between CR and H17. Approximately one-third of the total 
number of individuals is represented in Group P and two-thirds in Group Q. While all 
populations are represented in both groups, some general trends are worth noting. Karimui, 
Por, Kol and Busilmin haplotypes are distributed over the network, showing little 
geographic or linguistic clustering. Kapriman and Bultem haplotypes are located mainly in 
Group Q, and Por/Kol represent the majority of individuals in Group P. Within Group Q, 
Kapriman haplotypes show the closest inter-relationship (least number of mutations 
between haplotypes), while almost all Bultem haplotypes are separated by at least two or 
more mutations. 

Discussion 

The Y-chromosome study has revealed limited diversity (number of haplotypes) and 
strong population-specificity among haplotypes in the six Papuan-speaking populations 
studied. This is reflected in the analysis of molecular variance (AMOVA) that attributes 
76.7% of the genetic variation to differences among populations and only 23.3% to 
differences within populations. It is also graphically displayed in the median-joining 
network (Figure 2). Indeed, any sampled male from this study could be placed in his 
village with 80% accuracy, language group with 99% accuracy, or language family with 
100% accuracy, on the basis of his Y-chromosome haplotype. 

The maternally inherited mtDNA study presents a different picture of the same 
populations. Haplotype diversity is high, and although many are population-specific, 
substantially more haplotypes are shared among populations than for the Y-chromosome. 
Furthermore, all populations contain a number of haplotypes and these are in many cases 
very dissimilar. In contrast to the Y-chromosome, AMOVA mtDNA results attribute only 
13.3% of the genetic variation to differences among populations and 86.7% to differences 
within populations. Based on their mtDNA haplotype any person sampled for the mtDNA 
study could be placed in their village with 56% accuracy, language group with 68.7% 
accuracy, or language family with 74% accuracy. 

Although the Y-chromosome and mtDNA both differentiate statistically (exact test) 
between the populations (with the exception of Por and Kol for mtDNA), they do so in 
different ways. For the Y-chromosome, different populations tend to have different 
haplotypes, whereas for mtDNA, many populations have a number of the same haplotypes 
but the frequencies and haplotypes that are most common differ from one population to the 
next. 

The genetic network approach to displaying the data graphically assists in the 
identification of homoplasy (parallel mutation events or reversals). The ability to retain 
alternative routes, where the direction of the mutation is not clear, makes networks more 
useful and less arbitrary, than forcing the data into a tree (Bandelt et al. 1995). Striking is 
the distinct difference in pattern between the two sex-specific systems, including the 
number of mutations and the distribution of haplotypes among populations. 

 

  
1  See discussion of mtDNA nomenclature in Attenborough, this volume. 
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The network patterns clearly display the differences between the results for the maternal 
and paternal genetic systems. With few and mostly population-specific haplotypes, the Y-
chromosome (Figure 2) is very contained, implying a tendency of men to stay closely 
bound to their region of birth. In many cases, this loyalty has had the effect of genetically 
isolating the area, and even the village, in terms of the Y-chromosome. With severely 
limited male migration and no recombination (therefore low effective population size), the 
effect of inbreeding and genetic drift of the Y-chromosome haplotypes, acting to 
differentiate the populations over time, has been strong. 

The Y-lineage to the Kapriman and Busilmin haplotypes (Figure 2) is exceptionally 
long. It suggests either ancient population divergence with reciprocal loss of haplotype 
diversity (Kapriman/Busilmin vs. Karimui/Por/Kol/Bultem), or different remote ancestry. 
The genetic closeness of Busilmin and Kapriman males and their distance in terms of 
number of mutations from other populations makes it highly likely that they share recent 
ancestral ties. The future integration of Y-binary marker knowledge will help resolve the 
actual causal phenomena involved. 

In contrast to the Y-chromosome, the mtDNA network (Figure 3) shows greater 
haplotypic diversity and an increased number of haplotypes per population. The majority 
of the haplotypes are population-specific but substantially more of them are shared among 
populations, than are the haplotypes of the Y-chromosome, implying significant movement 
of women from their village/region of birth. The distribution of the haplotypes reveals 
some weak tendencies toward geographic clustering. Exchange of women often takes place 
among neighbouring or regional villages and is usually motivated by political and/or 
exchange advantage. Virilocality, the tradition in which a woman moves to her husband’s 
village at marriage, has been observed throughout mainland New Guinea (Gewertz 1983; 
Gardner & Weiner 1992). It is proposed that the migration rate of women is substantially 
higher than for men due to this phenomenon and that virilocality results in the dispersal of 
maternal haplotypes over time while paternal haplotypes remain stationary (Oota et al. 
2001).  

The striking ‘dumb-bell’ shape of the mtDNA network is limited to the Pacific region 
(Sykes et al. 1995). As discussed by Easteal et al. (this volume), patterns from other global 
populations, such as East and West Africa, India, Western Europe, East Asia and Australia 
(data from http://monolith.eva.mpg.de/hvrbase/; van Holst Pellekaan et al. 1998; Redd & 
Stoneking 1999), show lineages radiating only from the Cambridge Reference Sequence 
(see Group P, Figure 3) with no indication of the existence of Group Q. Group Q may have 
arisen in New Guinea, or it may have been brought in with the early migration/s of people 
to the island and was subsequently lost outside New Guinea. Either way the pattern is 
present in every separate Papuan-speaking population studied, making it a strong PNG 
mtDNA signature. Easteal et al. discuss the significance of the mtDNA pattern in more 
detail within this volume. The dumb-bell pattern is also seen in populations of Polynesians, 
the occurrence of which Sykes et al. (1995) attribute to Polynesian ancestors collecting it 
on their way through New Guinea during the Austronesian expansion.  

It is interesting to note that another genetic marker, the COII/tRNA intergenic 9bp 
length variant, commonly referred to as the ‘9bp deletion’, and usually regarded as a 
reliable genetic marker of the Austronesian expansion, is absent from all Papuan-speaking 
populations studied here for mtDNA variation, with the exception of one individual from 
Karimui. The 9bp deletion was present in ~39% of individuals in the Austronesian-
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speaking population of Ongac (Easteal et al. this volume; but see also Friedlaender et al. 
this volume).  

In this study, direct comparison of networks may be somewhat confounded by the fact 
that the Y-chromosome markers are measuring Short Tandem Repeats (STRs), repeat units 
of DNA, while mtDNA markers are measuring single nucleotide sequence changes. STRs 
are segments of DNA containing repetitive units (for example CATT/CATT/CATT). They 
mutate by increasing or decreasing their repeat number usually by one unit. Because the 
repeat number may increase or decrease, there is difficulty in determining whether an 
allele’s repeat number is due to common descent or common state. In the Y-chromosome 
network (Figure 2), the number of mutations that have actually taken place between one 
haplotype and the haplotype represented at the next node may be more than presented 
although not less, effectively increasing the true genetic distance. 

Single Nucleotide Polymorphisms (SNPs) are unique events (analogous to mtDNA 
sequence changes) providing a more stable picture of evolutionary change over time 
(Stoneking 2001). The combination of SNPs and STRs provides the best resolution of Y-
chromosome variation. Y-chromosome SNPs are very regionally specific and have only 
relatively recently been identified for use in differentiating Papuan-speaking populations. 
These SNPs have since been included in a subsequent project (see Appendix A for details). 

The broad trends in the data presented here, despite marker differences, are supported 
by other studies in other populations that have compared results of similar markers, Y-
chromosome SNPs and mtDNA (Seielstad et al. 1998; Hurles et al. 2001), as well as Y-
chromosome and autosomal STRs (Seielstad et al. 1998). 

Kapriman 

The potential opportunity for gene exchange has been greater for the middle-Sepik 
population of Kapriman than the other study populations, because of the high level of trade 
and ease of access to other groups along the river system. The population density of the 
region is also relatively high. In this area, however, inter-group hostilities were historically 
high, and inter-group social interaction was often limited to trade, which was carried out 
mainly by women under male guard and often in silence (Kumagai 1998; Toyoda 1998). 
The Kapriman traded with the Iatmul and occasionally with the Chambri. Most marriages 
outside the village took place with the two nearest neighbours—the Tangambit and 
Yesimbit—who together with the Kapriman formerly formed a single group (World Health 
Organization 1975).  

The lack of Y-chromosome diversity in the Kapriman (and Busilmin) populations (see 
H4 and H14, Figure 2) suggests that factors such as genetic founder effect and/or selective 
pressure have had a strong and recent influence. Founder effect occurs when a very limited 
number of individuals (and therefore genes) form the basis of a new population. With little 
inward migration, the population results in closely related people with little genetic 
variability. Over time however, it is expected that new diversity will arise due to mutation 
(see H16, Figure 2). Alternatively, it is also possible that selective pressure may be having 
an effect. The STR markers used in this study are located in non-coding DNA and are 
thought to be neutral. In the absence of complete neutrality, strong selective pressure may 
reduce diversity. If the major Kapriman (and Busilmin) haplotypes have had a selective 
advantage (for example, some protective effect against a major disease), they would 
essentially out-compete other haplotypes over time resulting in severely reduced diversity. 
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The distribution of Kapriman mtDNA haplotypes supports both these lines of 
interpretation as the haplotypes of high frequency are relatively closely related, with the 
majority of individuals and haplotypes occurring in Group Q (Figure 3). 

Karimui 

The four Y-chromosome haplotypes of the Karimui (Pawaia-speaking) population, 
while population-specific, differ by at least three and at most twelve mutations (Figure 2). 
The twenty-one Karimui mtDNA haplotypes differ by 1–19 mutations and are widely 
distributed within Groups P and Q of the network (Figure 3). Karimui also shares at least 
one mtDNA haplotype with every other study population. The lack of close similarity of 
both the Y-chromosome and the mtDNA haplotypes within this population reinforces other 
evidence of the fragmented migratory nature of Karimui population history. As previously 
described by Main et al. (2001), the Pawaia-speaking people of Karimui, according to their 
oral history, originally came from a coastal region further west. Their movement 
progressed along the Erave Valley to the Upper Purari before settling in their present 
position (Warrillow 1978). Blood group data and cultural traditions link them to coastal 
groups along the Papuan Gulf as far as the mouth of the Fly River (Russell et al. 1971). In 
recent times, wives have commonly come from neighbouring Daribi-speakers to the west 
(Nurse 1981) and trade, mainly of forest products, takes place with the Highlanders to the 
north. 

Busilmin and Bultem 

Y-chromosome differentiation of the populations is not limited to the level of ‘language 
family’, but is just as strong at the level of ‘language’ within the families of Mountain Ok 
and Chimbu-Wahgi. The villages of Busilmin (northern side of the Star Mountains) and 
Bultem (southern side of the Star Mountains) (Figure 1), while both belonging to the 
Mountain Ok family, speak Tifal and Kauwol respectively (Wurm & Hattori 1981–83). 
Geographically, they are separated by high mountains (3800 m) in a landscape that is 
exceptionally rugged. Although indirect trade through intermediary populations did occur, 
direct contact and intermarriage between these populations was rare (Cranstone 1990). 
Nevertheless, the two Bultem individuals with haplotypes H14 and H15 respectively are 
most likely to have had paternal ancestors from Busilmin, given the number of mutations 
between these two populations otherwise. In this case, although ‘language family’ is 
shared, geographic and social factors combine to create a substantial barrier to gene flow 
contributing to the very limited sharing of both Y-chromosome and mtDNA haplotypes. 

Remarkable is the number of mutations separating the major Bultem Y-chromosome 
haplotypes from the single Busilmin haplotype. Such a genetic distance suggests 
independent origins, although the data have not yet been compared quantitatively with 
populations outside New Guinea and population sample sizes are relatively small. 

Kol and Por 

The Northern Highland Fringe villages of Por and Kol both belong to the Chimbu-
Wahgi language family and north Wahgi language group. Geographically, they are located 
approximately twenty-five kilometres apart (in a straight line, substantially more by trail 
and road), Kol on the Walne River which runs into the upper Jimi River, and Por on the 
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southern tributary of the Tsau River, west-north-west of Kol (Figure 1). Geographically the 
terrain is challenging but there is no substantial barrier to gene flow. 

The Jimi region/valley has long been known as an area of flourishing trade, providing 
the central highlands with forest products, stone axes, pigs, plumes, shell and salt (Healey 
1990). Many groups looked for contact with the Jimi for this reason and as a consequence 
there has also been an inward flow of women to the central highlands.  

There is no significant difference in the mtDNA haplotypes of Por and Kol. The high 
number of shared haplotypes and their distribution (Figure 3) strongly reflects the high 
level of female migration in the area and the direct or indirect migration between Por and 
Kol. 

In contrast, results for the Y-chromosome show that male gene flow between Por and 
Kol is extremely limited, despite their close geographic and linguistic relationship. Strong 
social traditions that influence male and female movements and reproduction seem to 
ensure (for all populations) that the incidence of male offspring (or at least males surviving 
to reproductive age) being fathered by men outside their village/region is low. 

Unlike most of the other populations, the majority of the Por and Kol individuals and 
mtDNA haplotypes radiate from the Cambridge Reference Sequence (CR) in Group P 
(Figure 3). The genetic distance separating the Jimi populations (Por and Kol) from the 
Sepik population of Kapriman, for both the mtDNA and Y-chromosome, should be noted; 
as should the genetic closeness of the Jimi and Bultem populations for the Y-chromosome 
but not the mtDNA. 

Caveats and inferences 

Sampling is the single most important factor in research study. It is obvious but 
important to remember that results from any study are a direct reflection of the sampling 
strategy used. In this study, low and variable sample size, and the fact that the sample 
populations are, in general, ‘fringe’ groups rather than large, dominant populations may 
have some affect on the genetic pattern observed. While these factors may change details 
between specific populations, it is not expected that the principal trends in the data would 
be affected.   

Any and all factors that result in non-random mating practices will result in differential 
reproductive success. In humans, factors such as natural selection, increased male as 
opposed to female mortality and social practices such as polygyny and virilocality may 
potentially be causal factor/s responsible for asymmetric patterns of diversity of the sex-
linked molecules. In this study, the difference in the migration rate of males versus 
females, due to virilocality, is the best explanation for the difference in the patterns of 
diversity for the Y-chromosome and mtDNA, although a variety of factors may play a 
minor role. 

The Y-chromosome and mtDNA each behave as a single gene in a population genetics 
sense, since in both there is linkage among all the variable sites. This characteristic makes 
them highly susceptible to selective pressures, since selection acting on any coding part of 
the chromosome will effectively act on the whole chromosome. Natural selection could 
eliminate variation from within populations to produce a pattern of population-specific Y-
chromosome variation. Alternatively, a selective sweep of the founding population/s could 
reduce variation to zero, after which population differentiation could again arise as a result 
of isolation and genetic drift. Evidence, however, has been presented against recent Y-
chromosome selective sweeps in humans (Hammer 1995). Furthermore, this scenario does 
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not fully explain the trend towards single haplotypes of Kapriman and Busilmin (Figure 2) 
in this dataset, since the ‘re-arising’ of expected haplotype differentiation is not evident. 

Polygyny or higher rates of male mortality may also reduce Y-chromosome diversity 
within populations relative to mtDNA (and the autosomes). Although approximately two-
thirds of traditional societies practise polygyny, only a minority of males (< 20-30%) 
control sufficient resources to support more than one wife (Lea & Lewis 1976). In PNG it 
is an extremely rare community with polygyny rates over 10% (Terence E. Hays, pers. 
comm.). Figures on sex-specific causes of adult mortality in PNG are difficult to find. It is 
thought, however, that while male mortality for a given population may be high through 
warfare, it is equalled or outweighed by female mortality through childbirth. 

The study of Oota et al. (2001) elegantly shows that the genetic diversity of hill tribes in 
northern Thailand has a striking correlation with residence pattern, supporting the role of 
sex-specific migration as an influence on human genetic variation. In planning their study, 
Oota et al. (2001:20) argued that: 

if patrilocality is responsible for the unusual patterns observed in human populations: 
high mtDNA and low Y-chromosome diversity within-groups, large among-group 
differences for the Y-chromosome, and small among-group differences for mtDNA, 
then matrilocal groups (in which the women stay in their birthplace and the men 
move) might show the opposite patterns. 

With neat mirror image results for the two sex-specific systems, Oota et al. (2001) 
conclude that patrilocality (virilocality) does appear to be primarily responsible for the 
higher among population genetic differences consistently observed for the Y-chromosome 
as opposed to mtDNA or autosomal loci. 

Virilocality occurs in about 70% of human societies (Burton et al. 1996). The 
observation that males migrate less than females may seem counter-intuitive, as men do 
travel more than women in many societies. The exploration range of men, among the Biaka 
Pygmies of Africa, is 1.8 times greater than that of women (Hewlett et al. 1982). In PNG, 
the migration rate of males, as measured by the 1981 census, was 1.9 times that of females. 
In 1971 it was 3.3 times greater, probably due in large part to labour away from home 
(Riley & Lehmann 1992). The census did not, however, take circular or short-term 
migration into account, in which after a period of time away, individuals (predominantly 
males) return to their natal village or region (Riley et al. 1992). 

Migration of individuals may, therefore, be different from the migration of genes. The 
most important parameter from a genetic perspective is the distance between the birthplace 
of parents and children, which is a consequence of virilocal, uxorilocal or neolocal 
marriage patterns (Seielstad et al. 1998). Marriages in agricultural economies, and 
probably also foraging economies (Ember 1978), where the land, or rights to its use, is 
inherited by males in many cases, are more typically patrilocal (Burton et al. 1996). 
Therefore, the permanent relocation of women is more frequent than the permanent 
relocation of men. 

In this study, the observed genetic diversity for the maternal and paternal systems show 
a strongly sex-dependent pattern. The difference in the migration rate of males and females 
brought about by the practice of virilocality appears to be the major factor responsible for 
the differences in genetic pattern. These results emphasise the importance of social 
structure in influencing patterns of human genetic diversity. 
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Appendix A 
The expanded project 

The present study has since been expanded into a larger project that is now close to 
completion. The number of populations has increased both geographically and 
linguistically to include 30+ populations from fifteen Papuan language families and 
incorporates three, more extensively sampled geographic areas of varying altitude. The 
genetic markers have also increased to include Y-chromosome single nucleotide 
polymorphisms (SNPs) and autosomal short tandem repeats (STRs). 
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Appendix B 
 

Table B1: Geographic distribution of Y-chromosome haplotypes 
 

Haplotype Population Frequency 

   
H1 Pawaia-Karimui 1/1 
H2 Pawaia-Karimui 7/7 
H3 Kauwol-Bultem 7/7 
H4 Kapriman 38/38 
H5 Nth.Wahgi-Por 1/1 
H6 Nth.Wahgi-Kol 1/1 
H7 Nth.Wahgi-Por 2/2 
H8 Nth.Wahgi-Por 6/8 
 Nth.Wahgi-Kol 2/8 
H9 Nth.Wahgi-Kol 13 
H10 Pawaia-Karimui 1/1 
H11 Nth.Wahgi-Por 1/1 
H12 Nth.Wahgi-Por 1/1 
H13 Pawaia-Karimui 1/1 
H14 Kauwol-Bultem 1/10 
 Tifal-Busilmin 9/10 
H15 Kauwol-Bultem 1/1 
H16 Kapriman 1/1 
H17 Kauwol-Bultem 1/1 
H18 Kauwol-Bultem 2/2 
H19 Nth.Wahgi-Por 1/2 
 Nth.Wahgi-Kol 1/2 
   

 
Note: Frequency = observed individuals / total number of observed individuals  

over all populations. 
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26 The origins of the Papuans:  
the HLA story 

  

 PENELOPE MAIN, ROBERT ATTENBOROUGH AND XIAOJIANG GAO 

Overview 

Austronesian languages have a predominantly coastal distribution on the island of New 
Guinea today. It has long been acknowledged that Papuan (non-Austronesian) languages 
have a longer prehistory in the New Guinea region than do Austronesian languages.  The 
dynamics of language introduction and change can be complex, and the ancestries of 
languages are not necessarily those of their speakers.  Nonetheless, it is generally agreed 
that, in most parts of the region, Papuan-speaking populations are principally descended 
from peoples who lived in the region before the arrival of Austronesian-speakers; whereas 
Austronesian-speaking populations are more likely to have some genetic descent from 
early Austronesian-speaking arrivals from other regions.   

The archaeological, linguistic and cultural differences associated with the movement of 
Austronesian-speaking peoples into the region are fairly clear, and many studies in 
anthropological genetics have concentrated on their origins and subsequent movements, 
and on their distinctive characteristics relative to Papuan-speakers.  In contrast, the extreme 
linguistic heterogeneity of Papuan languages and the homogeneity of the archaeological 
record before the arrival of the Austronesians make it extremely difficult to unravel the 
movement of the different Papuan-speaking groups into and around New Guinea. 

The purpose of this chapter is to use class I human leucocyte antigen (HLA) data 
obtained using direct DNA typing, to provide new information about the probable 
interrelationships and origins of Papuan-speaking peoples in New Guinea. 

What do we know from other biological evidence? 

Early studies of human skeletal remains in Oceanic and regional populations showed 
that although New Guineans and Aboriginal Australians share ancestral ties, as they are 
well separated from modern Asian and Oceanic populations, they are also well 
differentiated from each other (Pietrusewsky 1990).  These studies were limited by the lack 
of material from Papuan-speaking populations (Giles 1976; Howells 1976, 1979).  Marked 
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differences in both metrical and non-metrical traits have been observed between 
populations in coastal and lowland New Guinea (Pietrusewsky 1983), with homogeneity 
observed in a small series from the central highlands suggesting that these populations 
have been relatively isolated from coastal/lowland areas for a long time (Green 1990).  
This topic is reviewed in depth elsewhere (van Dijk this volume). 

The first genetic studies of New Guinea populations were surveys of blood groups 
carried out from the early 1920s.  Marked contrasts between the distribution of the various 
blood groups in Australia and New Guinea populations were noted.  Later multivariate 
analysis of the blood group data led Booth and Simmons (1972) to suggest that despite 
genetic diversity between small isolates, the populations fell into four main groups on the 
basis of ABO and MNS gene frequencies.  These were:  
 
 Austronesian speakers from the New Guinea islands and south coast; 
 Papuan speakers from New Britain, the Markham Valley and the south coast; 
 Madang and Sepik provinces of Papua New Guinea; and 
 Highlanders. 

 
As New Guinea populations can be clustered into the same four subgroups on the basis of 
many other genetic markers, it was proposed that there were at least four major 
independent colonising groups in New Guinea (Serjeantson et al. 1992). 

A separate comparison of New Guinea populations with other populations in the 
Western Pacific and Australia, based on blood groups, red cell enzymes and serum 
proteins, suggested three major groups of ancestors for the people who now inhabit the 
region (Kirk 1982, 1992).  The first pattern suggests a common ancestry for Melanesians 
and Aboriginal Australians, as the transferrin allele Tf*D1 and the GC*1A1 allele of the 
vitamin D binding protein system were detected in Aboriginal Australians, New Guinea 
populations and throughout much of the rest of Melanesia—but not in other world 
populations. 

Later movement of people into the region after the formation of the Torres Strait, before 
the arrival of Austronesian-speaking people, is suggested by the distribution of a second 
pattern of alleles detected at high frequencies in New Guinea highlanders and at lower 
frequencies in the lowlands and parts of Near Oceania.  These alleles were commonly 
detected in Southeast Asia, but not in Aboriginal Australia or further into the remote 
Pacific.  They comprise phospho-glucomutase (PGM)1*3, PGM2*9, PGM2*10, phospho-
glycerate kinase (PGK)*4 and malate dehydrogenase*3.  PGM1*3 was also detected in the 
West Carolines. 

The third pattern identified by Kirk was an ‘Austronesian’ one, suggested by the 
distribution of a group of alleles including PGM1*7, PGK*2, albumin NG, thyroxin-
binding globulin*S, glutamic pyruvic transaminase (GPT)*3 and GPT*6.  They are 
detected at highest frequencies in Near Oceania, along the north and east coast of New 
Guinea, Fiji and the West Carolines but are not found in Aboriginal Australians and only 
rarely detected in New Guinea highlands populations.  

Much of the genetic work that followed sought to differentiate between Austronesian 
and Papuan-speaking populations rather than to analyse the origins and interrelationships 
of Papuan-speaking populations (Froehlich & Giles 1981; Rhoads 1983).  The distribution 
of certain malarial polymorphisms such as ovalocytosis, which confers protection to 
Plasmodium vivax and P. malariae, and the Gerbich negative blood group which confers 
protection against P. falciparum and P. vivax, suggests that they predate the arrival of the 
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Austronesians (Serjeantson & Gao 1995).  Ovalocytosis is found in Southeast Asia and 
lowland New Guinea populations but not further east in the Pacific (Booth et al. 1977; 
Amato & Booth 1977; Nurse 1980).     

Finally, female and male lineages can potentially be traced by analysis of mitochondrial 
DNA (mtDNA) and the Y chromosome.  These are reviewed elsewhere in this volume 
(Easteal et al.; Friedlaender et al.; Harley et al.). 

Human leucocyte antigens 

Human leucocyte antigens are cell surface glycoproteins that present foreign antigens 
for processing by the immune system.  There are two classes of HLA: class I antigens 
which include the classical transplantation antigens HLA-A, B and C, and class II antigens 
which comprise HLA–DR, DQ and DP.  These are useful markers in population genetic 
studies because they have a wide range of alleles (subtypes) found at each gene locus in the 
system and some combinations of alleles in different gene loci on the same chromosome 
(haplotypes) are found more frequently than expected by chance, a phenomenon known as 
linkage disequilibrium.  Some alleles and haplotypes are found in most human populations, 
and others are confined to particular ethnic groups. 

HLA genes are highly polymorphic—there are over 243 HLA-A, 478 HLA-B and 119 
HLA-C alleles and a further 597 class II alleles known so far (Marsh 2002).  The 
extraordinary HLA diversity maintained in world populations is believed to be the result of 
constant interaction and coevolution between parasites and the host (Klein 1991).  This is 
supported by analysis of the molecular structure of HLA, which shows that most amino 
acid variations are located in the part of the HLA molecule that is in direct contact with the 
foreign antigen.  Natural selection is believed to have played a significant role in shaping 
the HLA polymorphism of contemporary populations.  HLA data should, therefore, be 
interpreted in the context of other available gene markers for population studies.  
Nevertheless phylogenetic studies using HLA frequencies have reliably reconstructed 
population affinities. 

Until recently HLA typing was performed using serological methods.  When the first 
studies of HLA in New Guinea populations were published in the early 1970s, serological 
techniques defined only a few HLA antigens at two loci: HLA -A and -B.  These studies 
showed that New Guineans, particularly highlands populations, display a subset of the 
alleles that are commonly detected in Asian populations (Morris et al. 1971; Ting & Morris 
1972; Ting et al. 1972).  Aboriginal Australians displayed an identical range of alleles to 
New Guinea highlanders with two additional antigens HLA-A2 and A10 (Bashir et al. 
1972; Cross et al. 1972).  A third HLA locus (later designated HLA-C) was defined in 
1972 (Svejgaard et al. 1972) and a fourth (HLA-D) in 1975 (Throsby & Piazza 1975). 

A meta-analysis of the HLA distributions in 16 Oceanic populations, including a large 
sample from the eastern highlands of Papua New Guinea (Morris et al. 1972; Simons 
1978), suggested that Aboriginal Australians and New Guinea highlanders shared a 
common ancestry and that New Guinea coastal groups showed greater affinity with island 
Melanesians than with highlanders (Serjeantson 1982).  There was a clear-cut division 
between Melanesia and Polynesia.  Only limited haplotype data were available for 
discussion at that time. 

An early study using HLA that focussed on Papuan-speaking populations compared two 
highlands populations (Asaro and Anga-speakers) with coastal New Guinea people (Crane 
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et al. 1985).  It showed that both highlands populations were characterised by low variation 
in HLA alleles and haplotypes and a lower average heterozygosity than in coastal people.  
The HLA profile for these highlands populations differed from each other as the Angan 
samples had HLA-A23, two unique haplotypes and lacked HLA-DQ3 detected in the other 
study populations.  One possible interpretation of these findings is that these highlands 
populations may represent the descendants of different waves of migration, but for many 
generations both are likely to have been relatively isolated from coastal groups. 

This serological work was extended to examine the origin of Papuan-speaking 
populations located in the highland fringes, specifically from the Karimui Plateau (Pawaia 
speakers) (Bhatia et al. 1988) and the West Schrader Ranges (Haruai and Hagahai 
speakers) (Bhatia et al. 1989).  The class I HLA frequencies of the Pawaia speakers 
suggested that there may be significant admixture with the nearby Daribi people, although 
the identification of two unique haplotypes suggested that they have been genetically 
isolated for several generations.  These findings supported Pawaia oral tradition that they 
were originally riverine people from the southwest who had recently made contact with 
highlanders. 

In contrast, there is no recorded oral tradition regarding the origins of the West Schrader 
populations, although they are linguistically and culturally distinct from neighbouring 
highlander groups (Jenkins et al. 1989).  Haruai and Hagahai speakers differed slightly 
from each other in antigen frequencies and haplotype distribution, but the differences in 
gene frequencies of class I HLA between the West Schrader populations and from either 
eastern highlanders or people from Madang township were significant. 

A meta-analysis of 26 populations comprising mainland and island Melanesians, 
Aboriginal Australians, Polynesians and Micronesians was carried out based on published 
HLA data using the updated serological classifications and restriction fragment length 
polymorphism (RFLP) analysis (Serjeantson 1989).  The study concluded that: 
 
• New Guinea highlanders and Aboriginal Australians share a common ancestry. 
• There may have been more than one wave of migration into the highlands (although the 

possibility of differentiation in situ after migration was not precluded). 
• West Schrader populations may have originated from an independent colonising event 

rather than coastal/highland admixture as previously suggested (Bhatia et al. 1989). 
 
The most extensive survey of HLA class I associations in New Guinea was conducted 
across 49 populations, mainly located along the central cordillera and its fringes, but also 
including some north and south coastal populations, Manus Island and New Britain (Smith 
et al. 1994; and reanalysed in Bhatia et al. 1995).  This serological study used principal 
coordinate analysis of genetic distances to assess the relative contributions of linguistic 
diversity, altitude and geographic distance to genetic variation. 

DNA typing for HLA genes of New Guinea populations 

DNA-based HLA typing technologies developed in the early 1990s have permitted the 
finest discrimination of allelic variation including single-base-pair differences leading to 
the identification of many serologically undetectable subtypes.  Phylogenetic analyses 
using class II HLA frequencies detected by DNA typing clearly grouped eastern 
highlanders with Aboriginal Australians rather than coastal Melanesians (Gao, Bhatia et al. 
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1992; Gao & Serjeantson 1992).  In these studies highlands populations and Australian 
Aborigines were found to share a similar range of class II HLA alleles as well as some 
other unique common features.  For example, highlanders and Australian Aborigines share 
a unique common haplotype DRB1*1408-DRB3*0201 which is absent in coastal 
Melanesians and they both lack some alleles commonly found in coastal Melanesia such as 
DRB1*1101 and DRB1*0403 (Gao, Bhatia et al. 1992; Gao, Veale & Serjeantson 1992).  
DNA typing of DRB1 genes from the Gidra, a Papuan-speaking population living in the 
southern part of Western Province, Papua New Guinea to the west of the Gulf, showed that 
in relation to this gene they were closest to eastern highlanders, and next to Aboriginal 
Australians, but more remote from Austronesian-speaking groups in mainland New Guinea 
and the rest of Melanesia (Yoshida et al. 1995).  

The essential difference between New Guinea highlanders and Australian Aborigines in 
class II HLA profiles lies in some novel alleles found only in the Aboriginal Australian 
populations which might have been generated in Australia after the two groups separated. 
The shared common features between highlanders and Australian Aborigines may reflect 
their remote common ancestry; whereas the marked differences between highlanders and 
coastal Melanesians are likely to be the result of multiple waves of migration into New 
Guinea and geographic isolation. 

Later studies used class II data to determine the probable pathway taken by 
Austronesian-speaking people into the region from Taiwan/Philippines through the 
Trobriand Islands and Samoa into Polynesia (Zimdahl et al. 1999; Mack et al. 2000).  
These studies are limited by the lack of Papuan-speaking populations examined.  

In the mid-1990s DNA typing techniques were extended to class I HLA (Gao et al. 
1994).  Preliminary analysis of Aboriginal Australian and Oceanic populations using 
molecular typing of class I loci conducted during the 12th International Histocompatibility 
Workshop suggested that Melanesians are more like Aboriginal Australians than other 
Oceanic populations in their class I HLA, probably reflecting their remote common 
ancestry rather than recent direct contacts (Gao et al. 1997).  This study included 
individuals from Madang, Rabaul and New Caledonia but did not include any Papuan-
speaking populations. 

We extended this study to incorporate a wider range of New Guinea populations 
including four Papuan-speaking populations (Main et al. 2001).  The data were contrasted 
with data previously obtained from other regional populations including Aboriginal 
Australians (Gao et al. 1999), Polynesians, Micronesians, Javanese (Gao et al. 1997) and 
North and South Chinese (Sun et al. 1997).  The Papuan-speaking populations were an 
urban population from Goroka in the Eastern Highlands Province (assumed to be Asaro 
speakers), the West Schrader Ranges in the northern highlands fringes (Haruai speakers), 
just below the Karimui Plateau in the southern highlands fringe (Pawaia speakers) and 
Wosera in the Sepik Basin (Abelam speakers).  The Austronesian speakers were a mixed 
urban population from Madang township on the north coast of Papua New Guinea that was 
assumed to include a substantial Austronesian-speaking component, Wanigela on the south 
coast of Central Province (Keapara speakers) and Rabaul on the Gazelle Peninsula of New 
Britain (Tolai speakers) and New Caledonia. 
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Map 1: Papua New Guinea populations included in the study  

(reproduced from Human Biology 73:3 with permission of Wayne State University) 
 

The ability of DNA typing to detect even single nucleotide differences enabled us to 
detect many HLA subtypes that are undetectable by serology or using RFLPs.  A total of 
36 alleles were detected in this study compared with the 20 previously detected using 
serology.  Many haplotypes previously unrecognisable by serology were resolved, thereby 
providing a more accurate estimate of linkage disequilibrium between the three class I loci.  
The HLA-BC haplotypes detected in each study population are shown in Table 1.  The 
methods and results have been outlined elsewhere (Main et al. 2001). 

What do the class I HLA data tell us about the origins of Papuan-speaking people? 

Although Melanesians and Aboriginal Australians have significantly differentiated from 
each other, our study provides further evidence of the common gene pool that Melanesians, 
particularly New Guinea highlanders, may once have shared with Aboriginal Australians.  
The two populations share a similar core of class I alleles and haplotypes, such as 
B*1301:Cw*0401, B*4001:Cw*0303 and B*5601:Cw*0401, that are not found in other 
populations.  This is in keeping with the findings of previous studies which have shown 
that these populations share many common genetic features with Australian Aborigines 
including unique class II HLA features (Gao, Bhatia et al. 1992; Gao, Veale & Serjeantson 
1992), α and β-globin data (Roberts-Thomson et al. 1996; Liu et al. 1997) and the 
distribution of certain serum proteins (Kirk 1980), as well as skeletal (Pietrusewsky 1990) 
and linguistic (Nichols 1997) evidence. 
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Of the populations included in our study, Asaro-speakers are most likely to represent 
the descendants of earlier population movement because they were most similar to 
Aboriginal Australians for class I HLA, having the most restricted range of alleles and 
haplotypes of any mainland New Guinea study population.  The restricted distribution of 
alleles and haplotypes, as well as the presence of some unique haplotypes, suggests that 
they have been significantly isolated from the other study populations for a long period of 
time with little genetic exchange with the other study populations. 

DNA typing showed that Haruai-speakers have a less restricted range of alleles and 
haplotypes than Asaro-speakers, and share two HLA-BC haplotypes (B*1525-Cw*0403 
and B*5601-Cw*0401) and one HLA-AC haplotype (A*1101-Cw*1502) with Aboriginal 
Australians.  These haplotypes were not detected in other Melanesian study populations.   
Their distribution supports the suggestion that Yuat stock populations were derived 
independently of the stock populations for contemporary eastern highland language groups 
(Serjeantson 1989).  The Abelam-speakers had a very similar class I profile to the Asaro-
speakers, although they also had some ‘additional’ alleles and haplotypes commonly 
detected in coastal or island Melanesian populations and not detected in any of the other 
inland study populations. 

A third colonising event is suggested by the class I HLA profile for Pawaia-speakers. 
Although they share several haplotypes with Aboriginal Australians, they are markedly 
different from either Asaro or Haruai-speakers and are the only inland study population 
with no B*1525, a common antigen in Aboriginal Australians.  The distribution of B*2704 
haplotypes in this population suggests that Pawaia-speakers represent the descendants of a 
later population movement than Gorokans.  Specifically, B*2704:Cw*12022, a common 
Asian haplotype (Gao & Matheson 1996) was detected in all study populations except 
Asaro and Tolai speakers, B*2704:Cw*0304 was restricted to the Pawaia-speakers and 
B*2704:Cw*0102 to Asaro-speakers. 

Later pre-Austronesian migration into the region from mainland Asia is suggested by 
the distribution of certain class I haplotypes on the New Guinea mainland and New Britain, 
which are commonly found in mainland Asia but not in other Oceanic populations or 
Aboriginal Australians.  These are: B*1301:Cw*0304 (detected only in Madang township 
and Abelam-speakers), B*2704:Cw*12022 and several A-B haplotypes (not shown).  Their 
distribution suggests that they were introduced to the region after the formation of the 
Torres Strait but before the arrival of the Austronesians.   

Finally, several B-C haplotypes were identified that are commonly found in Southeast 
Asian, Polynesian and Eastern Micronesian populations that may have been associated 
with the movement of proto-Polynesians into the region, or later movement from Southeast 
Asia, or back-migration from Polynesia or Micronesia. 
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Table 1: Summary of the distribution of B-C haplotypes in Melanesian populations  
Haplotype Asaro Haruai Abelam Pawaia Madang 

Township 
Keapara Tolai New 

Caledonia 
B*1301-
Cw*0304 

        

B*1301- 
Cw*0401 

        

B*1301- 
Cw*1203 

        

B*1506- 
Cw*0403 

        

B*1521- 
Cw*0403 

        

B*1525- 
Cw*0403 

        

B*1536- 
Cw*0102 

        

B*1801- 
Cw*0702 

        

B*2704- 
Cw*0102 

        

B*2704- 
Cw*0304 

        

B*2704- 
Cw*1202 

        

B*3505- 
Cw*0401 

        

B*3901- 
Cw*0702 

        

B*3901- 
Cw*1203 

        

B*4001- 
Cw*0303 

        

B*4001- 
Cw*0304 

        

B*4001- 
Cw*0401 

        

B*4002- 
Cw*0702 

        

B*4002- 
Cw*1502 

        

B*4010- 
Cw*0403 

        

B*4801- 
Cw*0801 

        

B*5601- 
Cw*0102 

        

B*5601- 
Cw*0401 

        

B*5601- 
Cw*0702 

        

B*5602- 
Cw*0102 

        

• black indicates haplotype present in significant linkage disequilibrium  
• shading indicates haplotype present without significant linkage disequilibrium  
• clear indicates haplotype not present 
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Natural selection and class I loci in Papuan populations 

It has been well accepted that the extraordinary HLA polymorphism maintained in 
populations is to a significant extent the result of natural selection.  We examined our data 
to consider whether the observed distributions may reflect the effect of natural selection in 
addition to ancestry, founder effect and migration. 

A strong relationship has been reported between HLA and malaria from a large case-
control study of children with severe falciparum malaria in The Gambia (Hill et al. 1991), 
suggesting that B*5301 may provide protection against the disease.   In another report, a 
reverse immunogenetics approach led to the identification of B*1513 as a potentially 
malaria-protective allele in Malaysian aborigines (Hirayama et al. 1996).  

The powerful selective effect of malaria in Melanesian populations is seen in the range 
of non-HLA polymorphisms found in coastal and lowland populations where malaria is 
endemic.  These polymorphisms are rare in populations living above 1600 m.  Neither 
B*5301 nor 1513 was found in Melanesians.  In our study, however, there were four alleles 
that potentially bind the same peptides as B*5301 (Chelvanayagam 1996).  The four alleles 
were: B*3505, B*3901, B*3903 and B*5602.  None potentially bind the same peptides as 
B*1513 (Chelvanayagam 1996). 

Of the four alleles that potentially bind the same peptides as B*5301, only B*5602 is 
found in all New Guinea populations.  There appears to be a slight negative correlation 
between the frequency of this allele and malarial endemicity in all study populations 
except the Pawaia (Table 2).  Although the correlation is not marked, it is interesting that if 
there is a statistically significant association it suggests that B*5602 does not confer 
protection against malaria.  It should be noted that genetic data suggest that Pawaian-
speakers represent the descendants of a different population movement from other 
populations studied so far.  We were unable to distinguish whether the other three alleles 
(which were only detected in coastal populations) confer resistance to malaria.  If such an 
association exists, however, it is likely to be weak. 

 
Table 2: Gene frequency (%) of B*5602 compared to malarial endemicity  

(Parkinson 1974) and altitude 
 

Population Asaro Haruai Keapara Tolai Pawaia Madang 
township 

Abelam 

Endemicity Nil Mod High High Mod High Holo 
B*5602 8.5 9.1 6.8 6.6 3.75 1.0 1.4 
Altitude 
(approx) 

1,600m Above 
1,100m 

Zero zero 700–
1,150m 

zero 200–
300m 

 
 

B*2704 was detected at unusually high frequencies in all mainland New Guinea study 
populations but not in any of the island Melanesian or other Oceanic populations in this 
study.  B27 is absent in Australian Aborigines.  The high prevalence of B27 in mainland 
New Guinea populations has been documented previously (Bhatia et al. 1988).  In our 
study almost all the B27 alleles detected in the mainland New Guinea populations were of 
the ‘Asian’ subtype, B*2704, clearly indicating an Asian source region for these 
populations.  It is likely that the antigen was carried by people moving into Melanesia at 
low frequencies similar to those found in contemporary Asian populations (1–5%).  The 
association of B*2704 with ankylosing spondylitis is well known (Lopez-Larrea et al. 
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1995; Gonzalez-Roces et al. 1997), but this disease is not found in New Guinea.  
Alternatively, the allele frequency may be due to genetic drift.  

DNA typing confirmed previous serological findings that HLA-A2, one of the most 
common HLA antigens in other parts of the world, is virtually absent in New Guinea 
populations. 

A2 is a common allele in other nearby populations including Australia and Oceania, as 
well as the theoretical source populations of Southeast Asia.  It is therefore likely that 
different waves of migrants carried this allele to New Guinea over thousands of years but 
that it was later negatively selected for due to unfitness to the local environment.  The 
selective factor is unknown.  There was no evidence here of a clinal gradient of A24 or 
A11 alleles relative to altitude as previously reported (Smith et al. 1994). 

Although natural selection has influenced the distribution of class I HLA in New 
Guinea, this finding does not detract from its usefulness in providing information about the 
probable interrelationships and origins of Papuan people. 

Conclusion 

Genetic studies can provide valuable information about the movement of different 
groups of people into Melanesia.  Based on the results of our investigations, we tentatively 
suggest that there were at least four different groups of people who migrated to New 
Guinea from mainland and island Asia before the arrival of Austronesian-speakers.  Based 
on class I HLA evidence, highlanders are likely to represent the descendants of earlier 
waves of migration into New Guinea, whereas northern highlands fringe and Sepik 
populations are likely to represent the descendants of a later colonising event that 
differentiated due to long-term isolation.  Of these, Sepik populations show more gene 
flow from the coast.  In contrast, the southern highlands are likely to have been peopled by 
a separate group of people.  Finally, mainland coastal and Bismarck Archipelago 
populations are more heterogeneous, and show the influence of population movement from 
southeastern and mainland Asia along the coast and further into the Pacific that did not 
reach inland.  Given the scale of the present study and the current state of high resolution 
HLA research on Southeast Asian populations, it is not yet possible to be more definite 
about the origins of these populations. 
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27 Time scales for genetic diversity found in 
New Guinea Highlanders: a look at some 
evidence for estimates of 100,000 years or more 

  

 ROSALIND M. HARDING AND YAN-TAT LIU 

Introduction 

Archaeological data provide evidence for continuity of modern human occupation in 
Papua New Guinea (PNG) that traces back to before 40,000 years ago (Groube et al. 1986).  
Genetic data from PNG Highlanders, identified linguistically as Papuans, suggest that their 
ancestors formed a population that has long been indigenous to PNG and is clearly 
diverged from Southeast Asian populations (Redd & Stoneking 1999; Tommaseo-Ponzetta 
et al. 2002).  The genetic evidence for these claims is given by patterns of DNA diversity 
that are typical of Papuan Highlanders in particular, but may be also found in other 
Melanesians and in the aboriginal populations of Australia (Roberts-Thomson et al. 1996) 
and Malaya (Ballinger et al. 1992).  Such variants are rare in Southeast Asian populations 
such as Vietnam or Indonesia, and likewise, in Polynesia (Ballinger et al. 1992; Mack et al. 
2000; Redd & Stoneking 1999; Tommaseo-Ponzetta et al. 2002). 

For anyone who cares to ask about Papuan ancestry further back in time, a feasible 
answer is that there was migration from coastal east Africa into southern Asia between 
100,000 and 60,000 years ago, with some descendants of these migrants eventually 
crossing the islands of Wallacea into New Guinea (Lahr & Foley 1994).  This hypothesis 
for an early dispersal of modern humans out of Africa into southern Asia is based on 
archaeological data (Walter et al. 2000) and supported by studies of polymorphic variation 
on the Y chromosome (Quintana-Murci et al. 1999; Capelli et al. 2001; Kayser et al. 2001). 
The presumed period of ancestry in southern Asia predates the linguistic and cultural 
emergence of the Papuan speakers on whom this volume is focussed, by tens of thousands 
of years.  But investigation into this deep genetic ancestry raises some interesting 
anomalies and it is not clear how they should be resolved.  Such remote ancestry takes us 
so far back into Papuan pasts that the link between linguistic and cultural identity with a 
geographic location is lost.  Yet there may still be something to learn about how a Papuan 
genetic identity was shaped.    

The first studies that judged the compatibility of genetic polymorphism data with the 
time frame set by archaeology were based on mitochondrial DNA (mtDNA).  For example, 
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Stoneking et al. (1986) reported that a mutation rate in mtDNA of 2–4% per million years 
could account for the mtDNA diversity observed in Papua New Guinea and Australia with 
an occupation time of about 50,000 years.  This analysis applied a model of 
phylogeographic divergence with a molecular clock to the evolution of DNA 
polymorphism, requiring a number of assumptions.  While some of these assumptions have 
been subject to great scrutiny since, the importance of others remains unclear.  
Nonetheless, the widespread acceptance of mtDNA studies has secured a place in 
anthropology for geneticists prepared to estimate time-scales and apply these estimates to 
support hypotheses about human migration history. 

One important assumption of phylogeographic models is that estimates of time scale are 
given by the relationship between the rate that new mutational variants appear and the rate 
that fixations (100% frequency) occur.  Therefore, these models require DNA data that 
constitute fixed differences between two taxa (or populations).  No two human populations 
are so divergent that they have accumulated fixed differences and the theory is not 
appropriate for allele frequency differences.  Estimates of time scale for polymorphism 
data require a theoretical foundation where allele-frequency change is modelled as a 
function of genetic drift, selection, or both.  An appropriate model now increasingly used 
to study the evolution of neutral polymorphism is the coalescent.  The elegance of the 
coalescent is that it models evolution backwards from polymorphism data sampled in the 
present.  Then the computational problem becomes one of estimating the time taken on a 
path of frequency change between the estimated population frequency and the first 
appearance due to mutation.      

The coalescent in its simplest form models allele frequency change as a function of the 
genetic drift that is expected to occur in a population assuming a special kind of 
demography.  The assumptions of this demography are random mating, constant 
population size, a simple (multinomial) distribution of offspring numbers and non-
overlapping generations.  These assumptions hugely simplify the demographic reality of 
human populations.  The advantage of these assumptions is that they make computation 
relatively easy.  This simple model then can be made more complicated to reveal which 
assumptions are robust and which matter most for parameter estimation and inference. 

To date, the main application for coalescent theory has been to estimate the times back 
to the most recent common ancestors (MRCAs) for total diversity present within a locus.  
A study by Pritchard et al. (1999) provided an estimate for the time to the MRCA of Y-
chromosome microsatellite diversity sampled in Papua New Guinea, Melanesia and 
Australia as 42,000 years (95% probability interval of 15,000–107,000 years).  Compared 
with the simplest coalescent model, one assumption—constant population size—was 
changed.  Pritchard et al. (1999) estimated time back to the MRCA assuming a recent 
phase of exponential expansion in population size, approximately since the last glacial 
maximum ~18,000 years ago.  At first glance the estimated time to the MRCA appears 
compatible with the analysis of accumulated mtDNA divergence by Stoneking et al. 
(1986).  However, the MRCA simply represents the limit of resolution given by the 
polymorphism in a particular locus.  Pritchard et al. (1999) also give an estimate of 46,000 
years (95% probability interval of 16,000–126,000 years) for the MRCA of diversity 
sampled worldwide.  Y-chromosome diversity provides some information about the past 
40,000 years, but the signal from earlier times has been lost.    

One potential demographic explanation for recent coalescence times of Y-chromosome 
lineages would be a Late Pleistocene bottleneck in the population of modern humans.  
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However, a population bottleneck would be expected to reduce times back to the MRCAs 
of all loci in the genome.  MtDNA data likewise suggest a population bottleneck but at an 
earlier date.  One feasible explanation that has been proposed for inconsistencies between 
Y-chromosome diversity and mtDNA polymorphism is that mutation rates in either locus 
have not been estimated correctly (Kayser et al. 2001).  Another possibility is that the high 
levels of genetic drift implied by the patterns of Y-chromosome and mtDNA diversity 
require a model that includes population subdivision as well as bottlenecks.  Such a model 
should also be expected to account for patterns of DNA diversity associated with many 
functional genes in the nuclear genome such as the HLA complex and β-globin.   

In one of the first applications of the coalescent model to an analysis of polymorphism 
data, we studied the non-functional diversity located in the flanking regions and introns of 
the β-globin locus, assuming this variation to be neutral.  We did look for, but did not find, 
evidence that malarial selection (in particular on the β-globin sickle-cell variant in the 
African samples) had distorted the distribution of linked neutral diversity.  In addition to 
estimating the MRCA, we also estimated the ages of mutations giving rise to the observed 
diversity (Harding et al. 1997a).  In our construction of a β-globin gene tree, we defined 
three main lineages of alleles, denoted A, B and C, that trace back to the root (Figure 1a).  
The oldest allele in the C lineage was labelled C3.  Tracing from the root of the gene tree, 
there are five successive mutations (at sites 357, 2636, 508, 906 and 2008—the order of 
508, 906 and 2008 is arbitrary) giving rise to C3.  A subsequent mutation on the C3 allele, 
1358, gives rise to the C2 allele.  Four further mutations on the C2 background define a 
cluster of three alleles (C1, C7 and D1).  Age estimates for mutations 2008 and 1358 
suggest that the C lineage probably evolved not less than 100,000 years ago.  We found the 
C3 allele in samples from PNG, Vanuatu, and Aboriginal Australians and alleles 
descendant from C3 at high frequency elsewhere in Asia, as well as at low frequency in 
Europe and Africa.  Because our model did not incorporate population subdivision, we 
could not make any statistical inferences about where this C lineage evolved.  We could 
only suggest that the pattern of diversity was not easily reconciled with a recent 
unidirectional dispersal out of Africa. 

Recently, our β-globin gene trees have been reanalysed together with data from several 
other loci by Templeton (2002), using analyses that do incorporate population subdivision, 
but not genetic drift.  One of the explicit assumptions of these analyses is that geographic 
structure in contemporary genetic diversity reflects the direction of dispersals in the deep 
past.  While mtDNA and Y-chromosome diversity data were found to be compatible with 
the out-of-Africa hypothesis, the β-globin diversity data were not.  These analyses suggest 
that β-globin diversity provides evidence for three different dispersal patterns between 
Africa and Asia.  A range expansion out of Africa is dated to sometime between 400,000 
and 800,000 years ago, prior to any migration out of Africa by anatomically modern 
humans.  Throughout the Late Pleistocene, recurrent gene flow between Africa and Asia 
(both directions) is detected.  Then at roughly ~30,000 years ago, migration back to Africa 
out of southern Asia dominates.  
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The aim of the present study is to reanalyse some of the β-globin diversity data yet 
again, to explore a coalescent model that has similar phylogeographic assumptions to those 
made by Templeton (2002).  We will assume that contemporary diversity sampled from 
PNG and Kenya traces back into an ancestral population subdivided between southern Asia 
and east Africa.  Using the full phylogeographic information in samples of β-globin 
diversity we will simulate their population genetic history, allowing for different levels of 
genetic drift and different directions of migration.   

We will examine the implied time frames for mutation and migration events, but our 
primary question concerns the major direction of migration between Africa and PNG.  For 
migration analysis the simplest coalescent model is one with two subpopulations (equal 
size), exchanging genetic variation by migration.  Two parameters specify this model: the 
population mutation rate (θ) and the (symmetric) migration rate (M).  We will search for 
values of the parameters that maximise the probability that the model can produce the 
particular gene trees we have observed for the β-globin locus.  Then we will change the 
model, for example using a high rate of migration out of Africa into PNG compared with a 
low rate of migration into Africa from PNG and re-compute the probability of the data.  A 
higher probability for the data means that a satisfactory improvement to the model has 
been found.  A lower probability for the data means that we should return to our simpler 
model.  When the probability stays the same despite ‘improvements’ to the model, we find 
out that the data are not informative for further analysis.  Although it may take a leap of 
faith to accept the models we use in this study, improving their ‘realism’ can only be 
justified for data that are informative for the question being asked.   

Population genetic models: the coalescent 

In the same way that fossil and archaeological data provide a fragmentary sample of the 
individuals living in the past, genetic diversity sampled from contemporary populations 
also provides a scant record of ancestral generations.  When we reconstruct DNA lineages 
reaching back into the past we need to appreciate that even with data obtained from 
hundreds (possibly thousands) of individuals living now, we may be sampling very few 
distant ancestors from their contemporaneous population.  This insight comes from 
coalescent models of population genealogies that show genetic drift in single genes.  Even 
though many individuals in the deep past could have descendants living in the present, the 
diversity in a single (non-recombining) genetic locus may distinguish very few individual 
lineages.  For example, mtDNA eventually collapses to one distant ancestor approximately 
200,000 years ago within a population that could have included 5000 other women.  The 
evidence that many of these other 5000 women are also ancestral to people living today 
may be found in loci other than mtDNA (Wiuf & Hein 1997).  To provide a reasonably 
sized sample from the ancestral gene pool, data from many loci are needed.  Here, though, 
we will study β-globin data alone, and accept that the information provided by a single 
locus is limited.   

Notwithstanding the limitations of single locus studies, DNA sequence diversity data do 
provide evidence for reconstructing our evolutionary past.  But how this evidence is 
interpreted, and how much significance is attributed to it, depends on the model framework 
used.  The analyses presented here are based on coalescent models set within a population 
genetic framework.  We will assume that the genetic diversity sampled at the β-globin 
locus has evolved through a combination of mutations (no recombination) and genetic 
drift, and that successive mutations in a β-globin gene tree identify lineages of 
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reproductively-successful individuals.  These data trace genealogy, initially within the 
PNG population, and then further back within the Pleistocene hominid population that was 
ancestral to all modern humans now living.   

The dynamics of stochastic lineage loss due to genetic drift, going backwards in time, 
are modelled using the coalescent.  The pattern and rate at which lineages coalesce in 
common ancestors (genetic drift) reflect the evolutionary demography of the population.  
For example, patterns and rates of lineage coalescence in a constant-sized population differ 
from those for an expanding population, and lineage coalescence in a subdivided 
population looks different again.  Whereas the aim of phylogeographic analysis is to track 
individual founders, the aim of coalescence analysis is to infer the demography of the 
population from which these founders have been sampled.  

The computer program GENETREE was used to estimate the probability (likelihood) of 
the data over a range of parameter values specifying the coalescence model.  The 
parameters are described in more detail below.  The input data to the program consisted of 
gene trees constructed from polymorphism data.  These gene trees are shown graphically in 
Figure 1b.  They provide information about the order of mutation events and frequencies of 
alleles in samples from PNG and Kenya.  See Harding et al. (1997a, b) for further details 
about the data.  We specified the number of simulations and an initial value for the 
parameter(s) in the input to the program.  The output gave a probability distribution around 
the input parameter value.  This probability information was used to propose revised 
estimates for the parameter values.  Iterative searches were made across a range of 
parameter values to find the value with the highest probability (maximum likelihood).  We 
seeded each new set of simulations with a different random number.  

Once the maximum likelihood estimates for various parameters of a model were found, 
GENETREE was run for another set of simulations to provide estimates of the time to the 
most recent common ancestor (TMRCA) and the ages of mutations, based on weighted 
averages of large numbers of coalescence histories (Figures 2, 4 and 5).  On the same basis 
we also estimated the probability of an origin in Kenya rather than PNG for the MRCA and 
the mutations (Figure 3).  When GENETREE was run for the purpose of computing these 
various statistics on the coalescence histories (usually 5 million runs taking many hours) it 
did not always return the same high probability previously estimated for the data. (New 
versions of GENETREE can be expected to perform better.)  When additional sets of 
simulations were needed, some are based on 1 million rather than 5 million runs.  We 
found that the standard errors were not reduced for 5 million runs compared with 1 million, 
and had we made this evaluation earlier in the study we could have reduced the hours of 
computational time.  

Adding parameters to specify more complicated models 

Under the starting assumptions of random mating and constant population size for our 
original analyses (Harding et al. 1997a), the standard neutral model is specified by a single 
parameter—the population mutation rate per generation (4Nμ), denoted θ.  For the sample 
of 24 β-globin sequences from the Eastern Highlands (not the Southern Highlands as we 
reported in Harding et al. 1997a) the maximum likelihood estimate for θ is 2.1.  
Coalescence times and ages of mutations reflect genetic drift and are estimated in units of 
population size (2N).  The estimates for ages of mutations provide the only link between 
the genetic data and an archaeological context for the ancestral population. 
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The key for translating estimates of coalescence time in units of population size to 
estimates given in years is provided by the parameter θ.  First the mutation rate (μ) is 
calculated from the number of fixed mutational differences between human and 
chimpanzee β-globin genes by assuming that divergence between humans and chimpanzee 
has accumulated over 5 million years at a constant rate (molecular clock) and that there 
have been on average 20 years per generation.  Dividing θ by 4μ gives a value for N of 
8444.  N is a diploid measure of the diversity-holding capacity of the population due to its 
size.  The re-scaled estimate for the total coalescence time is 770,000 years.  This is a 
measure of the time back through the genealogy to the most recent common ancestor 
(MCRA), a single individual among more than 8000 others in the same population.   

We subsequently estimated θ from a larger set of sequences, combining the 24 East 
Highland sequences (PNG-E) with 56 sequences from the Southern Highlands (Figure 1b).  
Again, random mating and constant population size were assumed.  These new data for the 
Southern Highlands (PNG-S) included a new mutational variant at site 2204 in exon 3 that 
has never been seen in any other study to date.  A silent substitution (C → T) was observed 
in an individual homozygous for this variant, generating an allele we labelled as B12.  In 
addition to the alleles A1, B1, C3 and C7 observed in the PNG-E sample, the larger sample 
for PNG-S includes one copy of the C2 allele seen previously in Asian and Amerindian 
samples and four copies of the D1 allele.  We have found D1 at low frequency across 
Europe and Asia and as a singleton in the Kenyan Luo sample.  After taking into account 
the different sample sizes for PNG-E and PNG-S, the composition of diversity is very 
similar.  This larger dataset indicated the same maximum likelihood estimate for θ of 2.1 
and therefore gives the same value for the population size, N, as above.   

For comparison with the model based on a random mating assumption, we examined a 
model with population subdivision and assumed a population migration rate (M=2Nm) of 
3.0 individuals per generation between these Highland regions.  The revised maximum 
likelihood value for θ was reduced to 1.9.  In other words, if diversity is partly explained 
by divergence between the Eastern and Southern Highlands, the size attributed to N is 
slightly smaller.  The likelihood of the data given this subdivision model is marginally 
higher than the likelihood given the original model that assumes random mating.  
However, the addition of an extra parameter to the model is expected to allow a better fit to 
the data and a much greater increase in the likelihood would be required to indicate a 
significant improvement.  From these results we conclude that β-globin diversity, whether 
from each Highland area separately, or combined, samples the same single evolutionary 
population.  The geographic isolation experienced by these different groups of Papuan 
speakers has not left a distinguishing mark on patterns of β-globin diversity.  

We also examined a random mating model with an additional parameter that specifies 
the rate of an exponential growth curve for N.  Gene trees that are simulated under an 
expansion model show many young alleles at low frequency that stem from common 
ancestral alleles.  Gene trees for Y-chromosome or mtDNA SNPs (Single Nucleotide 
Polymorphisms) show these typical features.  A global sample of Y-chromosome diversity, 
for example, was found to be compatible with substantial exponential growth (0.0025 per 
generation) throughout the last 50,000 years (Thomson et al. 2000).  Models that assume 
high rates of population expansion reduce the estimated times back to the MRCA 
compared with models that assume constant population size.  We combined the data for 
PNG-S with the data from the Kenyan Luo into a single gene tree and examined a range of 
expansion rates.  The inclusion of any expansion reduced the likelihood, so there is no 
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evidence for population growth in the β-globin data.  For a small rate of expansion the 
reduction in likelihood was not significant, but such a rate had very little effect to shrink 
the total coalescence time and alter the estimated ages of mutations.  Using the same high 
rate of expansion estimated from the Y-chromosome data the likelihood of the β-globin 
data was reduced 1,000,000-fold compared with a model that assumes constant population 
size.  Three parameter models (θ, expansion, migration) were examined as well, but so far 
we have not found a demographic model that can explain both the β-globin data and the Y-
chromosome data. 

A model for symmetric migration between PNG and Kenya 

We have found, however, that β-globin diversity data require a model that reflects 
geographic isolation between PNG and Kenya.  We used GENETREE to estimate the 
likelihood of the data across a range of symmetric migration rates, 2Nm = M in a 
population subdivision model (Bahlo & Griffiths 2000, 2001).  The data were the gene 
trees for PNG-S and the Kenyan Luo (Figure 1b).  In subdivision models two lineages can 
only coalesce when they are present in the same subpopulation, introducing a dependency 
on migration.  Migration is needed to introduce a new mutation that has arisen in the other 
subpopulation or to re-introduce a mutation that has been lost locally by drift.  A migration 
rate of M = 1.0 gave the highest probability, but migration rates from 2.0 to 5.0 gave only 
slightly lower probabilities and overlapping 95% confidence intervals (based on the 
standard error estimates).  Each of these probabilities was based on 5 million runs of 
GENETREE with θ = 2.8.  Maximum likelihood estimates for θ and M are not 
independent. For example, the maximum likelihood estimate for θ is 2.8 when M=1.0 but 
increases above 2.8 up to 3.2 for higher rates of migration.  The maximum likelihood 
estimate for θ is 3.2 when mating is random.   

To compare the dual parameter subdivision model with the single parameter random 
mating model, a likelihood ratio test was applied (assuming a chi-square distribution).  The 
subdivision model with migration rates in the range of 1.0 to 5.0 provides a highly 
significant improvement compared with a model for random mating.  In other words, β-
globin diversity data reflect a level of population structure between PNG and Kenya that is 
consistent with an average of one or more migrants moving between these populations 
each generation over the last half million years.  The data are not so well explained by 
subdivision models with rates of migration lower than one individual every generation.  A 
phylogenetic model could explain the same level of population structure with divergence in 
a randomly-mating ancestral population about 50,000 years ago (an out-of-Africa 
migration) with no subsequent migration between populations.  A low rate of migration per 
generation could be accommodated with an earlier divergence time.     

Figure 2 shows estimates for the times to the MRCA and the ages of mutations 
assuming a rate of symmetric migration of 3.0 between PNG and Kenya.  The times 
estimated with a model that assumes random mating are shown for comparison.  The 
mutations are arranged roughly from oldest to youngest, though the ordering changes 
depending on the model.  These estimates were computed conditional on θ of 3.1 in the 
subdivision model and 3.2 for the random mating model.  Approximate 95% confidence 
intervals, given by twice the standard errors, are shown for the ages estimated with the 
random mating model.  The 95% confidence intervals for the ages estimated with the 
subdivision model (not shown) are similarly large.  Against the background of the 
uncertainty inherent in coalescent modelling, the differences in time scale between these 
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two models are too small to matter for any general conclusions.  However, note that the 
subdivision model tends to increase the ages of the older mutations that generally have 
global distributions.  The ages of the younger geographically restricted mutations are more 
variable, reflecting greater drift in smaller local subpopulations.  

The substantial uncertainty surrounding these estimates for the TMRCA and the ages of 
mutations is indicated by the 95% confidence intervals (Figure 2) and reflects the 
assumption of genetic drift.  Some new mutational variants will eventually replace their 
ancestral allele (contributing to fixed differences between species), but others may become 
common for a transitional phase only, and then be lost by drift.  Allele frequency change 
subject to drift is represented in population genetics as a random walk.  Under the 
circumstances of a random walk, fixation of a new allele is attained when many steps are 
taken, by chance, in the right direction.  For these cases of fixation an allele usually 
increases in frequency in a roughly linear fashion.  So if it could be known with certainty 
that an allele would become fixed, then its interim frequency should give a reasonable 
estimate of age (molecular clock model).  However, the random walk of other alleles is 
everything but linear in the right direction.  Since it is not known beforehand which alleles 
will become fixed, any estimate of the age of a polymorphic variant from its frequency has 
wide confidence limits, reflecting uncertainty in the course of the random walk that a 
particular allele has taken.    

Although the symmetric migration model allows a mutation to originate in either 
subpopulation, the computed probability of its occurrence in the African subpopulation 
rather than in PNG should reflect information in the β-globin gene trees.  Estimates of 
probabilities for an African origin are given in Figure 3 for the MRCA and each of the 
mutations, based on sets of genealogical histories simulated with GENETREE.  Set 1 is 
based on 1 million runs with θ = 3.1.  The TMRCA and ages of mutations estimated from 
the same set of simulations are shown in Figure 2.  Set 2 is based on 5 million runs with θ 
= 2.8.  Set 3 is based on 1 million runs with θ = 3.2.  Both sets 2 and 3 give the likelihood 
for the data as ten-fold lower than the likelihood estimated by set 1, but this is not a 
significant difference.   

The GENETREE results shown in Figure 3 are compatible with Templeton’s inferences 
regarding the major directions of dispersal at different times.  Templeton (2002) suggests 
out of Africa expansion between 800,000 and 400,000 years ago.  Our results in Figure 3, 
and set 1 in particular, point to Africa as the main source population for the TMRCA and 
mutations 357, 2636, 508 and 906 dating between 800,000 and 200,000 years (Figure 2). 
Templeton (2002) suggests recurrent gene flow in both directions between Africa and 
southern Asia between 150,000 and 80,000 years ago.  Figure 3 shows that the  ‘A’ lineage 
mutations 1416 and 2945, and B1 mutation 2792, are likely to have arisen in PNG.  
Among the  ‘C’ lineage mutations, 2008 is also likely to have arisen in PNG but 1358 
(between C3 and C2) may be African.  These mutations are dated between 200,000 and 
100,000 years ago (Figure 2).  The probabilities that mutations 1423 and 2554, giving rise 
to D1 alleles, are African are very low.  Therefore to account for the presence of a single 
D1 allele in the Kenyan sample requires a phase of migration back to Africa subsequent to 
mutation in PNG.  Templeton (2002) suggested that migration back to Africa occurred 
roughly 30,000 years ago, providing an opportunity of introducing the D1 allele back to 
Africa.  However, the lack of concordance between set 1 and sets 2 and 3 also indicates 
that substantial uncertainty surrounds these inferences.  
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Models for asymmetric migration between PNG and Kenya 

So far we have assumed that migration is stochastic with a high probability of 
symmetric exchange every generation.  The GENETREE program allows the option of 
asymmetric migration rates while maintaining equal subpopulation sizes.  We computed 
the probability of a model for which migration occurs entirely out of Africa, at migration 
rate 2Nm = 6.0, where N is the subpopulation size.  The rate of migration back into Africa 
is 2Nm = 0.  The average number of individuals migrating each generation is the same as 
in a symmetric migration model with 2Nm = 3.0.  The maximum likelihood estimate for θ 
increased to 3.9 compared with 2.8 for the symmetric migration model.  An asymmetric 
migration model for migration implies a larger N (less drift) compared with symmetric 
migration, in order to explain the observed β-globin data.   

Using this out-of-Africa model the likelihood for the data showed a 10,000-fold 
increase compared with the random mating model, and this is a significant improvement by 
the likelihood ratio test.  However, out of Africa migration gives lower probabilities than 
symmetric migration between Africa and PNG.  The probability for the symmetric 
migration model with 2Nm = 3.0 is 1,000,000-fold higher compared with random mating. 
This is a highly significant improvement judging by the likelihood ratio test.  Under the 
symmetric migration model, the subpopulation sizes for Kenya and PNG were assumed to 
be equal and initially this assumption was maintained for the asymmetric migration model.  
Apportioning a larger subpopulation size to Kenya (0.75N) than to PNG (0.25N) increased 
the probability for this out-of-Africa model to a 100,000-fold improvement compared with 
random mating, but no adjustment of this three parameter model was sufficient to match 
the relatively high probability of the simpler symmetric migration model.   

The time to the MRCA and the ages of mutations for the out-of-Africa model are shown 
in Figure 4.  Varying the apportionment of subpopulation size makes little difference.  
These estimates are not significantly different from those made assuming the random 
mating model.  Note that this out-of-Africa model tends to reduce the ages of the older, 
globally distributed mutations compared with the estimates based on assumptions of 
symmetric migration or random mating.  This adjustment is due to the larger maximum 
likelihood estimate for θ in the out-of-Africa model compared with symmetric migration.   

In the course of studying asymmetric migration, we computed probabilities for the 
subdivision model with high rates of migration into Africa (out of PNG) and zero or low 
rates out of Africa.  This model gave the highest probabilities of all for the data.  The 
maximum likelihood estimate for θ increases from 2.8 for moderate rates of symmetric 
migration to 3.9 for high asymmetric rates, irrespective of the direction of asymmetric 
migration.  With a migration rate of 0.05 out of Africa and a rate of 6.0 into Africa out of 
PNG, the probability of the subdivision model is 10,000,000-fold higher than the random 
mating model.  This probability for the into-Africa migration model is 1000-fold higher 
than the out-of-Africa migration model.  The standard errors associated with these 
probabilities imply that differences greater than 100-fold are significant.  This is a straight 
forward comparison because the models have the same number of parameters. 
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Figure 5 shows the estimates for the time to the MRCA and the ages of mutations 
assuming that most migration is into Africa out of PNG.  The time scale assuming 
asymmetric migration is not significantly different from the time scale assuming random 
mating.  Note again that asymmetric migration tends to reduce the ages of the older, 
globally distributed mutations compared with the estimates made assuming random 
mating. 

Conclusions  

The gene trees for PNG and Kenya presented in Figure 1b can be used to support the 
out of Africa hypothesis but these data provide more support for other interpretations.  We 
studied several population genetic models.  Models that incorporate population 
subdivision, regardless of the pattern of migration, provide a better explanation for β-
globin data sampled from PNG and Kenya than models that assume random mating. 
Population subdivision models with either symmetric migration or most migration out of 
PNG into Africa produce higher likelihoods for the data than a model with migration 
exclusively (or mainly) out of Africa.  Interestingly, none of these improvements 
significantly altered the estimated ages for β-globin mutations.  Results based on the 
symmetric migration model were compared with those inferences made by Templeton 
(2002) that are based on our β-globin data and they are compatible.  However, population 
genetic models expose the substantial uncertainty that must be attached to such inferences. 
We suspect that very little statistical credibility can be attached to Templeton’s (2002) 
particular description of the shifting tides of migration in and out of Africa once genetic 
drift in taken into account.  All such inferences depend heavily on the assumed model and 
how it is parameterised, as well as on available data.  

β-globin diversity data sampled from PNG and Kenya are best explained with a 
subdivision model and high rates of migration into Africa.  These data suggest that shared 
ancestry for Papuan speakers and Kenyan Luo may be due to migration back to east Africa 
out of an ancestral Papuan population about ~30,000 years ago.  It is feasible that the 
information in the data is greatest for this recent period of the Late Pleistocene, and that the 
direction of any earlier migration(s) cannot be distinguished from genetic drift.  If Papuan 
speakers are descendants of a source population that also provided migrants into an East 
African population, where was this ancestral population located? Possibly, the peopling of 
PNG by 40,000 years ago, may represent an expansion or re-location of a southern Asian 
population.  Then the β-globin C3 allele, which probably arose more than 100,000 years 
ago, could have arisen in this ‘Asian’ population, but the possibility that it arose in East 
Africa cannot be rejected.  We can conclude, however, that in seeking to understand the 
evolutionary past of modern Papuan speakers, the features of diversity shared with other 
populations are no less important for Papuan identity than those that distinguish them.  
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28 Biological relationships amongst New Guinean 
populations and between New Guinean and 
Australian populations: the skeletal evidence 

  

 NICOLA VAN DIJK 

Introduction 

This study investigates for the first time human biological links between Australia and 
New Guinea, using a wide range of well-provenanced skeletal remains, to assess the extent 
of past interaction and inter-relationship between the two sets of populations. The research 
presented in this paper is part of a wider study of the biological relationships between the 
indigenous populations of islands and archipelagos within Melanesia and their nearest 
geographic neighbours in the Pacific, on the basis of cranial non-metric traits (van Dijk 
1998). Cranial non-metric traits (such as foramina, tubercles, variations of sutural bones, 
osseous bridges and depressions) are features of bones which are believed to be genetically 
inherited and thus can be used for population relationship studies. They are argued (Hauser 
& de Stefano 1989) to be less influenced by environmental factors than metric traits (or 
measurements).  

The people of Melanesia (including New Guinea) in many ways hold the key to 
unlocking the complex processes of evolutionary change and adaptation over time in the 
Pacific. People first arrived on the continent of Sahul at least 60,000 years ago (Thorne et 
al. 1999) when Australia and New Guinea were a single landmass. The question of interest 
here therefore is whether there is any biological evidence for a common origin or ancestral 
link between the contemporary populations of Australia and New Guinea, who have not 
been connected by land for around 8–10,000 years. Many thousands of years later, 
newcomers—long distance voyagers known as the Lapita people—passed rapidly into 
western Melanesia and colonised all the islands to the east. The degree of contact and 
interaction in New Guinea between these later speakers of Austronesian (AN) languages 
and the original colonisers is difficult to measure, but an attempt is made here to 
investigate biological relationships across the island.  

There is some disagreement amongst archaeologists, geneticists and biological 
anthropologists, as to how biologically variable people who inhabit the Pacific region are. 
Early biological anthropologists recognised two major groups with regional variation—the 
‘Australoids’ (or Australians, New Guineans and early Island Melanesians) and the 



790      Nicola van Dijk 

‘Mongoloids’ (Polynesians and Micronesians). Most linguists, archaeologists, and some 
geneticists, however, would now argue that there are at least three: Australians, non-
Austronesian (NAN) speakers living in New Guinea and Island Melanesia, and the 
Austronesians or Lapita people (Kirk 1992).   

Wurm (1983), on the basis of linguistic evidence, argues for at least two migrations into 
New Guinea before 10,000 years ago, followed by a final third wave of Austronesian 
speakers through the region in the last 5000 years. Kirk (1992), following Wurm, proposes 
three patterns of differentiation in the Pacific based on unique allele combinations: 

1. an Australoid pattern in Aboriginal Australians; 

2.  a Proto-Papuan pattern (highest frequencies in New Guinea Highlands and parts of Irian 
Jaya): none of these alleles have been found in Australia suggesting that they were 
brought to or originated in New Guinea after the regions separated 8–10,000 BP; 

3.  an Austronesian pattern (not in Australia and rarely in the New Guinea Highlands). The 
highest frequency is in coastal north and east New Guinea, the Solomons, Banks 
Islands, Carolines and Fiji.  

The relationships amongst populations from four regional groupings in New Guinea 
were investigated using non-metric traits. The results were compared with those obtained 
by Green (1990) from metric measurements on the same individuals. The biological 
affinities between groups in New Guinea were examined to see how closely these related 
to their linguistic affinities. The New Guinea samples were then compared with skeletal 
samples from Australia and Island Melanesia. It is most unlikely that similarities between 
biological populations will correlate precisely with archaeological and linguistic evidence, 
but where similarities (or differences) do exist they are interesting to pursue.  

A total of 16 separate non-metric traits were recorded on approximately 1800 skulls in 
this part of the study (although additional traits were recorded for Island Melanesia and 
Polynesia). The majority of traits recorded for Island Melanesia, Goaribari Island and 
Polynesia follow the methodology outlined by Pardoe (1984) and Green (1990); additional 
traits not recorded for the Australian and New Guinea crania follow definitions provided 
by Pietrusewsky (1969) or Hauser and De Stefano (1989). Only adult, sexed crania were 
analysed in each case. A trait list can be found in Appendix A.  

Traits were generally recorded as present/absent, although for some, degrees of 
expression were noted (for example the bridging traits were recorded as absent/spur or 
present). I have followed Buikstra (1972), Pardoe (1984) and Green (1990) in combining 
partial and complete manifestations of traits, as they are more likely to be similar in 
genotype. If the threshold for a trait was too ambiguous to record with certainty, the 
observation was omitted. Similarly, if a skull was in poor condition or observation was 
obscured by artificial deformation, overmodelling or other factors, the trait was recorded as 
missing.  

Choosing which traits should be used to demonstrate similarities and differences is 
difficult. While some researchers (including Brace 1991) have argued that: 

the use of large numbers of trivial traits on relatively small samples produces a better 
picture of population relationships and differences than the use of a small but carefully 
chosen battery of measurements on very large samples. (Brace 1991:14) 

most statisticians (Y. Pittelkow 1997 pers. comm.) argue that the opposite is the case. 
Choice of characters is then dictated by selecting those that produce the greatest diversity 
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between groups. This is the only realistic criterion that can be usefully employed, as the 
phylogenetic and genetic basis of non-metric traits, and the environmental influences upon 
them, are not well known. Further statistical analyses are then carried out using these traits. 
It is most likely that not all traits have the same taxonomic value and that less valuable 
traits not only do not improve the analysis, they may actually hinder it by masking the 
variation within the sample. 

Inter-observer error 

Traits from both the Australian and New Guinean skeletal material were originally 
recorded by other researchers (Pardoe and Green, respectively). The non-metric traits in 
the Australian collection were recorded by Pardoe (1984) and statistically re-analysed by 
myself, and the Island Melanesian collections were recorded and analysed by myself. The 
skeletal material from ossuary sites in the Highlands (and some lowland) regions of New 
Guinea recorded by Green (1990) remains in situ. These sites are remote, difficult to 
access, and visits require the permission of every village in the region. Green did not 
analyse his non-metric data. Compatibility was ensured by contacting Green and 
discussing methodological issues. His methodology followed that of Pardoe (who also 
trained me in the recording of the data). Traits in Green’s thesis were generally 
straightforward to record and his methodology concerning the degree of manifestation of 
each trait and its recording was thoroughly checked. Thus I believe that I have minimised 
(although not eliminated) inter-observer error in this analysis.  

Non-metric trait variation 

Many factors can affect the frequencies recorded for any particular trait. Individual 
variation, in addition to actual genetic differences which affect trait distribution both 
within and between populations, can generally be attributed to the following seven factors: 
sex, age, environmental effects (diet, latitude), cultural effects (head-binding), side-to-side 
correlations, laterality, and inter-trait associations (Hauser & de Stefano 1989). All these 
factors were taken into account in the current analysis, and a detailed description of 
methods used to determine the effect of these variables on trait proportions can be found in 
van Dijk (1998). Only the effect of sex and possible cultural influences need be discussed 
in detail here, as all other methods were consistent with those of other researchers (for 
example Green 1990; Pardoe 1984).  

Most researchers test for the effect of sex on traits, before commencing population 
comparisons. The traditional statistical test used to examine differences in trait expression 
between males and females, is Pearson’s chi square test. The approach has been to test 
each trait separately for sex differences across the entire sample, or for a small portion of 
the entire sample. However, the effect of sex differs between samples/populations. In a 
study such as this one, where many different populations were being analysed, it was 
therefore important to test for the effect of sex in each analysis. Testing for differences 
between sexes, but ignoring the effects of different samples or populations overlooks the 
potential for variation and results in inconsistencies between researchers. If differences are 
only tested for once across the entire sample, the differences might average out to show no 
sex differences at all, as was found by Berry and Berry (1967) and many others. Here, the 
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effect of sex was tested for each trait in each analysis, using a logistic regression model, 
which is described below. If sex differences were found, the sexes were not combined.   

An additional component, which needed to be taken into account in the current analysis, 
was the effect of artificial deformation on the expression of non-metric traits. Ossenberg 
(1970), in a study of Hopewell Indians for 28 non-metric traits, showed little statistically 
significant difference between deformed and undeformed crania. Kato et al. (1995) also 
found that deformed crania did not significantly differ from undeformed crania and thus 
could be used, and combined, in population studies. There are two samples in the larger 
study that may include artificially deformed crania. The first is from Goaribari Island, and 
in this case possible ‘deformed’ crania have been put into a separate sample to test whether 
they group with the ‘undeformed’ crania from the same region. The second population is 
from Malakula in Vanuatu, in which all the crania are artificially deformed. At no time 
therefore are deformed and undeformed crania amalgamated into one sample.  

Based on their valuable and wide-ranging synthesis of non-metric studies undertaken up 
to 1989, Hauser and De Stefano conclude that: 

on the whole, epigenetic traits show little or no sexual dimorphism, little or no 
dependence upon age during adulthood, significant side to side associations in their 
expressions, no consistent tendency to occur on one side more often than on the other, 
and are largely independent in their expression from one another. (Hauser & De 
Stefano 1989:16) 

When a large number of non-metric trait studies are taken into consideration, there appear 
to be no consistent tendencies regarding such influences on non-metric trait frequencies. 
Nonetheless, individual studies have found them to have had a significant impact on their 
results. For this reason these factors (with the exception of age as all the crania were adult) 
were taken into account in the statistical analyses used in the current study. 

Statistical methods 

It was considered essential to examine each trait separately so that only the most 
informative traits were selected, and this was done using logistic regression. Thus only 
traits that produced a statistically significant result were used in the multivariate analysis. 
Multivariate methods (multidimensional scaling [MDS] and cluster analysis) were then 
used to determine how populations and samples were related to each other in 
multidimensional space. 

Very precise statistical tests were undertaken on the smaller samples. It was found that 
when a Log Likelihood Ratio test was used, a number of significant sample differences 
resulted. When Fisher’s Exact test was employed on the same samples, however, many of 
the significant differences disappeared, the difference between the samples being more a 
function of sample size than biology. For this reason, the Mean Measure of Divergence 
(MMD)—the traditional statistic used in non-metric analyses—was not employed here due 
to its inability to handle small samples (see van Dijk 1998 for further discussion of this 
issue). 
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Sampling procedures 

Mayr (1964:24) notes that population is a difficult concept to define adequately, though 
it is based on genetic similarity and the possibility of interbreeding. In some senses it is an 
abstraction, as in reality there is generally a considerable interchange of individuals 
between neighbouring populations, due to an incompleteness (or absence) of physical or 
socio-cultural barriers. The term population (as used in taxonomic literature) mostly refers 
to ‘local populations’ or ‘the total sum of conspecific individuals of a particular locality 
comprising a single potential interbreeding unit’ (Mayr 1964:24). As used by Pardoe, a 
population is ‘a group of people bound by similar culture and genealogy and by 
implication genetic history’ (Pardoe 1984:44). 

In the Pacific region, the populations studied have been defined as such by early 
explorers, biologists and/or archaeologists, who believe that they see general similarities in 
some or all of their cultural and/or physical attributes. It is generally also a group of people 
who were either known to, or had the opportunity to, interbreed. A population in this 
context therefore may be a single island (for example Easter Island), a group of islands (for 
example Vanuatu), or in the case of New Guinea, distinguishable groups of people now 
residing within a single geographic region. The word ‘sample’ is used here to denote a 
skeletal subset of that population considered to be a relatively homogeneous biological 
entity due to a common burial position or well-defined geographic location. Neither a 
population nor a sample can be said to reflect accurately all the biological variation present 
in a prehistoric population alive at any one point in time, but they are the best 
approximation available. Breaking a population down into samples recognises the potential 
for variation within a population, and allows the possibility of difference to be tested for. 
In the statistical analyses undertaken here, the sample is the unit of comparison, and 
between-group differences in trait proportions are described as ‘sample effects’.   

Whether or not these biological samples correspond with linguistic groupings is almost 
impossible to discern. Languages and people are both fluid entities, and much change can 
take place over a hundred or so years (when some of the individuals studied here may have 
been alive). The most that can be done is to note which languages are spoken today in the 
areas where ossuary sites have been found (see Appendix B).  

When at all possible, skeletal material from geographically and temporally well-
provenanced sites was analysed. This is very difficult in the Pacific where there is a 
particularly limited number of well-dated sites and well-provenanced archaeological 
collections—most skeletal material resides in museums, having been collected in the late 
19th and early 20th centuries. Geographic provenancing for the crania recorded by Green 
(1990) is good, as most individuals were measured in situ in ossuary sites, close to villages 
from which the individuals are believed to have originated. It is likely that a particular 
ossuary held the remains of individuals from a specific clan group as local tradition 
dictated that villagers could not use an ossuary site that was not their own, even if it was in 
the same area. While there was no temporal control for such sites, adverse preservation 
factors generally meant that skulls degrade fairly quickly and so most were likely to have 
been recent.  

Green visited 43 ossuary sites which he aggregated into 12 regional samples based on 
cultural and linguistic homogeneity (Appendix B—a more detailed description of the 
locality of these ossuaries can also be found there). This was necessitated by the small size 
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of some of the samples. Further museum samples (Middle Sepik,1 Astrolabe Bay [Madang 
coast], Goaribari Island and Purari River Delta) were also studied. Green then 
amalgamated the samples into four regional divisions: Highlands, Highlands Fringe, 
Northcoast Lowlands and Southcoast Lowlands. These divisions (particularly the 
Highlands Fringe which is a residual category and was found by both myself and Green to 
have no biological basis) are somewhat arbitrary in their definition but made a useful 
foundation for the analysis. In order for my results and those of the metric analyses to be 
directly comparable, the same divisions and samples were used in the current analysis, 
although there is some room for debate regarding the membership and naming of a number 
of these. The samples were also analysed separately (see Figure 5).  

Data for the Australian sample were derived (with permission) from Pardoe’s (1984) 
thesis on morphological variation across the Australian continent. There were 38 samples 
in all, largely from museums throughout Australia. Most are recent, with the exception of 
the Broadbeach and Pleistocene Coobool Creek samples which are archaeological and 
dated to around 100 BP, and up to 8–14,000 BP respectively. A detailed list of both 
Australian and New Guinean samples can be found in Appendix C.  

Results  

1: Relationships within New Guinea  
The Highlands 

Logistic regression analyses for individual traits indicated statistically significant 
sample effects for six traits (eight sides) [not reported here]. The MDS result, given below 
(Figure 1) in two dimensions, shows the relative position of the samples to one another. 
The stress in this analysis was poor (stress=.12), and further investigation into the cause 
found that it was due to the superimposition of the Mariko and Nebilyer-Kaugel male 
samples. The remaining relationships in Figure 1 accurately represent the data in the input 
matrix. Removal of either one of these samples reduced the stress level to .0003, which is 
excellent. Erave is the sample most distant from the others. The Chimbu Gorge males are 
equally distant from both the Nebilyer-Kaugel male and female samples, and this pattern is 
repeated in the females. 
 

 
 

  
1  This sample consists of the same specimens as the sample referred to by Green (1990) and van Dijk 

(1998) as ‘Upper Sepik’. Whilst according to Shellshear Museum records these specimens were collected 
in ‘the upper reaches of the Sepik river’, Gorecki (in Green, 1990) considers the likeliest provenance of 
these specimens to be villages along the Sepik River between Ambunti and Tambanum. This area would 
have been in the upper reaches of the Sepik as known to Europeans in 1919 when the specimens were 
collected, but in modern usage it is in the Middle Sepik. 
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Figure 1: MDS results: The Highlands samples are compared 

The Highlands Fringe 

Significant sample effects were found for five traits (six sides) [not shown here]. Due to 
the limitation of the computing package used, the MDS could not be estimated. However, 
due to the small number of samples it was possible to construct the graph from the distance 
matrix without the use of a computer. The Euclidean distances between trait proportions 
for the samples are shown in Figure 2. Conclusions which might be drawn from this 
diagram are in accord with the statistical results obtained in the logistic regression; that the 
Lake Kutubu samples are the most distinct from both Menyamya and Telefolip-Oksapmin. 
The Lake Kutubu males and females are not significantly different from each other, nor are 
the Menyamya and Telefolip-Oksapmin males. 

LKutm 

Me

1  

 
1.
5

1.
3
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Figure 2: MDS relationships between samples in the Highlands Fringe region 

Key: Me=Menyamya males, Tel=Telefolip-Oksapmin males, LKutm=Lake Kutubu males, LKutf =Lake 
Kutubu females 
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The Northcoast Lowlands 

A total of six traits (eight sides) [not shown here] had significant sample effects in this 
intra-regional analysis. Wutung and the Middle Sepik had smaller sample sizes than the 
other three groups, resulting in larger sample errors. The MDS scaling is shown in two 
dimensions. The fit was excellent (stress=.05). Detailed investigation showed that any two 
samples were statistically different on at least one trait. Conclusions which may be drawn 
from this analysis are: 

• The Finschhafen Coast males separate out from the other samples on most traits. 

• The Finschhafen samples are statistically significantly different from the Buang 
Mountains [Fisher’s Exact test results not shown]. 

• The Middle Sepik and Wutung samples are significantly different from the other 
samples for a number of traits, but sample sizes are small.  

• The Upper Markham Valley and Astrolabe Bay male samples are the most similar. 

 

Astrol.Bay MSepik 

Figure 3: MDS results for the Northcoast Lowlands samples 
Key: Northcoast Lowlands samples: Buang=Buang Mountains, Upper M.V=Upper Markham Valley, 

Finch.C=Finschhafen Coast, Wutung=Wutung, Astrol.Bay=Astrolabe Bay, MSepik=Middle Sepik 
 
The Southcoast Lowlands 

Variation in the trait proportions between samples in this region was minimal, as only 
three traits (four sides) [not shown here] showed significant differences. As there were 
only two samples in this regional group, the relationships within it were once again 
analysed by constructing a diagram from the distance matrix. Distances between samples 
are shown in Figure 4. As with the Highlands Fringe populations, the sexes are treated as 
individual samples rather than taking sex into account. The two most distant samples from 
each other are the Kikori River and Purari Delta female (samples). The Purari Delta males 
and females are also well-separated. The closest distance is in fact between the Kikori 
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River females, Kikori River males and Purari Delta males. The Purari Delta females can be 
seen to be the sample at the greatest distance from all others. 
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Figure 4: MDS results showing the relative position of the Southcoast Lowlands samples 

Key: Purm=Purari Delta males, Purf=Purari Delta females, Kikf=Kikori River females, Kikm=Kikori River 
males 

Summary of intraregional relationships in New Guinea 

The regional divisions (as defined by Green 1990) are not internally homogenous. All 
have significant internal sample effects—particularly the Highlands and Northcoast 
Lowlands. A dendrogram analysis (Figure 5) produced three major groupings, in addition 
to the outliers—Erave, Menyamya and Wutung. The first group (down to the Buang 
Mountains male sample) is all from the Northcoast Lowlands region. The closest 
associations are between the Upper Markham Valley males and Astrolabe Bay males and 
between the Buang Mountain females and the Upper Markham Valley females. The 
Finschhafen Coast males are distinctive in being the only Northcoast Lowlands sample 
(other than Wutung and the Middle Sepik) not included in this grouping. Also in this first 
branch are some Highlands samples—Chimbu Gorge (male and female) and a Highlands 
Fringe sample (Telefolip-Oksapmin). The second group includes everything down to the 
Kikori male sample and represents a mixture of regions—the closest associations are 
between the Lake Kutubu males and the Kikori River females, the Mariko males and the 
Kikori River males and the Finschhafen Coast males and Purari Delta males. All samples 
(other than the Finschhafen Coast) are from the southern region of New Guinea and are in 
fairly close proximity if river systems are taken into account. The Lake Kutubu females 
and Middle Sepik males somewhat outlie this second group to form a third of their own.  

Conclusions  

The Highlands region appears to be quite heterogeneous with considerable variation 
between the samples. In the multivariate analyses, samples often did not cluster together 
and gave inconsistent results depending on which other samples were included. There is a 
tendency for Chimbu Gorge and Nebilyer-Kaugel samples to cluster together: 
contemporary populations of these two areas speak languages belonging to the Central 
New Guinea (or Chimbu-Wahgi) language family—a subset of Trans-New Guinea (TNG) 
phylum. Erave (nowadays in the territory of the West-Central New Guinea language 
family) is an outlier on the majority of occasions. Mariko sometimes clusters with Erave 
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and often with samples from either the north or south coast/lowlands regional groups. On 
the basis of his univariate results Green (1990) found Mariko to be the most consistently 
distinctive population within the Highlands region; but he found Nebilyer-Kaugel and 
Erave to be the most similar. Green notes, however, that a re-analysis of his results, 
removing the environmental component, gives a different reconstruction of group 
relationships. In this case three of the four Highlands samples fall into a single cluster, 
whilst the position of Erave in relation to these regions is anomalous, falling within a 
Northcoast Lowlands cluster. This is a similar result to mine, and is interesting as it implies 
that metric and non-metric methods are more likely to be consistent if environmental 
factors are taken into account.  

DENDROGRAM FOR PAPUA NEW GUINEA SAMPLES

    0         5        10        15        20
25Sample     +---------+---------+---------+---------+--------
-+

Upper Markham m
3Astrolabe Bay m
Finschhafen coast f
Buang Mountains f
Upper Markham f
Telefolip-Oksapmin m
Chimbu Gorge m
Chimbu Gorge f
Buang mountains m
Finschhafen coast m
Purari Delta m
Purari Delta f
Nebilyer-kaugel m
Lake Kutubu m
Kikori River f
Mariko m
Kikori River m
Lake Kutubu f
Upper Sepik m
Nebilyer-kaugel f
Erave m
Menyamya m
Wutung m

Figure 5: Dendrogram of the relationships between the New Guinea populations  
formed by hierarchical cluster analysis 

 
The Highlands Fringe region was found by Green (1990:337) to be an ‘artificial 

construct without biological validity’, a conclusion which is well supported by the current 
study. The samples in this region do not group together and are either outliers (for example 
Menyamya) or they cluster with samples from other regions. Lake Kutubu, for example, 
clusters with the Southcoast Lowlands. It is interesting, however, that within the Highlands 
Fringe group Menyamya and Telefolip-Oksapmin are closer to each other than either are to 
Lake Kutubu, although geographically the latter lies between them. The provenances of all 
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three samples lie in areas now inhabited by speakers of Trans-New Guinea phylum 
languages (Central and Western group).  

The samples from the Northcoast Lowlands region, whilst having a relatively high 
number of sample differences in the univariate analysis (probably due to the two persistent 
outliers—Wutung and the Middle Sepik), tend to cluster together in the multivariate 
analyses. Based on metric measurements, Green found the Northcoast Lowlands region to 
be relatively homogeneous, particularly for morphological features of the vault and face. 
He argued that the Buang Mountains were the most isolated and more similar to a southern 
grouping containing Lake Kutubu, the Kikori River and Purari River Delta. The Buang 
Mountains, in my analysis, did not appear to be isolated from the remainder of the 
Northcoast Lowlands samples, rather they tended to align with either the Upper Markham 
Valley or Finschhafen Coast. Green found a particularly strong association between 
Astrolabe Bay and the Finschhafen Coast; but the closest associations in the present 
analysis appeared to be between Astrolabe Bay and the Upper Markham Valley males, or 
the Upper Markham Valley and Buang Mountains females.  

Astrolabe Bay, Buang Mountains, Finschhafen Coast and the Upper Markham Valley 
samples also have a similar background linguistically, in that these are nowadays either 
Austronesian-speaking regions or very close to such regions. Although Green (1990) 
allocates the Finschhafen Coast sample to the Trans-New Guinea phylum, Pawley (pers. 
comm. 2001) argues that it is an Austronesian-speaking region. 

The Northcoast samples, with the exception of Wutung and the Middle Sepik, do not 
appear to have been genetically isolated from one another in recent prehistory. They are 
also very close geographically. Wutung and the Middle Sepik are the only samples from 
areas where Papuan languages not belonging to the Trans-New Guinea phylum are spoken 
today, rather they speak Skou (Wutung) and Sepik–Ramu (Middle Sepik) phylum 
languages. The remainder of the samples in this category are likely to have received 
considerable genetic input from populations voyaging along the coast both from within 
New Guinea itself and, as Swadling (1996) notes, particularly in the last few hundred years 
with hunters and traders from southeast Asia. 

The Southcoast Lowlands had few sample differences in the univariate analyses and 
also have a tendency to group together when combined with other samples. The notable 
exception to this, however, was the overall dendrogram for New Guinea in which they 
were separated by samples from the Highlands and Highlands Fringe regions. Green noted 
a particularly strong association between Lake Kutubu and the Kikori River and the 
present analysis came to the same conclusion.  

In his conclusions Green (1990) noted that his results indicate that the Central 
Highlands and Highlands Fringe regions had been biologically isolated for some time from 
the coastal and lowlands regions. While this basic separation between coastal and inland 
groups is what might be anticipated, given the prehistory of the region and the high degree 
of admixture between coastal and migrating populations, these results were not strictly 
replicated in the present study. Rather, many of the sample affiliations within this analysis 
appeared to depend to some extent on geographic proximity—sample populations that 
potentially had access to one another via river systems or along coastal routes tend to be 
non-metrically more similar. This ease of access may account for the consistently close 
relationship between Lake Kutubu and the southern samples, for example, and the relative 
homogeneity of the Northcoast Lowlands samples. From this analysis there appear to be 
two loosely associated groups—a ‘northern’ group consisting of Astrolabe Bay, 
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Finschhafen Coast, Upper Markham Valley, Buang Mountains with some possible links to 
Mariko, Nebilyer-kaugel and Chimbu Gorge; and a ‘southern’ group consisting of Lake 
Kutubu, Erave, Kikori River and Purari Delta. The remainder of the samples (that is 
Wutung, Middle Sepik, Telefolip/Oksapmin and Menyamya) do not appear to be closely 
associated with any of the other samples. 

The samples do appear to some extent to separate out on the basis of linguistic 
affinities. Those associated with Austronesian languages, or close to an Austronesian-
speaking region (for example Astrolabe Bay) cluster together (for example Northcoast 
Lowlands: Finschhafen Coast, Upper Markham Valley, Buang Mountains), whilst those in 
different language phyla separate out (for example Wutung, Middle Sepik). The remainder 
of the Trans-New Guinea-associated samples tend, as noted above, to group into a 
‘northern’ and ‘southern’ group with the exception of Telefolip-Oksapmin and Menyamya. 
How much can be read from this is difficult to say, however. The bones remain undated 
and it is not possible to map languages accurately to specific past temporal periods either. 
It is possible that in collating ossuaries Green (1990) may have also grouped together 
individuals of different genetic and linguistic origins, although he made every attempt not 
to do so. 

Results  

2: The Goaribari Island anomaly 

Green’s (1990) analyses of metric measurements throughout New Guinea showed a 
considerable degree of homogeneity—with one exception—the Goaribari Island material. 
Goaribari is a small island lying within the Gulf of Papua, not far from the entrance to the 
Kikori River. Closer examination revealed two different morphological forms within the 
Goaribari sample, one of which appeared to be typically New Guinean whilst the other was 
quite different. Green concluded, largely from the lack of possible alternative explanations, 
that the latter were artificially deformed. For a number of reasons I disagreed with this 
interpretation. The distinctive head form seen in this sample was not similar to that usually 
seen in skulls which have been artificially deformed in New Guinea or Polynesia. The 
prominent parietal bossing was not attributable to head-binding, which generally produces 
an elongated skull. The distinctive cranial vault shape seen in the ‘deformed’ sample was 
similar to that seen in non-deformed Polynesian skulls (which are generally pentagonal in 
shape in the posterior view) (Houghton 1990). The question was therefore—were these 
Goaribari Island individuals from two separate populations and if so, to whom was each 
related?  

Decorative elements—clay faces, wooden noses, eye sockets filled with shells, incised 
motifs—and the colour of the bone (bleached or dark/burnt) also differed between the two 
morphological groups. Most of the plain, non-intricate designs were on white bleached-
looking skulls (the possibly deformed sample), while the more intricate images were on 
darker burnt-looking (typically New Guinean) skulls. The remains in this collection are 
probably fairly recent (early 20th century). Frank Hurley in his diary in 1923 noted that the 
old men in the villages refused to sell him any more skulls once the government had 
banned headhunting on Goaribari (Specht & Fields 1984).  

I separated the two morphologies ‘by eye’—a subjective method, although the 
distinction between the two groups was generally very apparent. The two morphologies 
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were then compared with one another, with other New Guinean samples and finally with 
Australian and Island Melanesian samples (van Dijk 1998). Comparing the two 
morphologies with one another produced six traits with significant sample effects. Further 
tests [not shown] were conducted comparing the Goaribari Island samples with those from 
the Highlands, Southcoast and Northcoast Lowlands. In each case the Goaribari Island 
samples (both groups) were quite distinct from the other New Guinea samples with a high 
number of sample effects (even when compared to other samples from the Southcoast—
nine traits, 14 sides).   

In a later analysis Green (1995) also separated the morphologies ‘by eye’ and ran 
separate tests on them (based on metric measurements). He also found that the samples 
were quite distinct from each other—the ‘undeformed’ sample closely resembling those of 
the other Southcoast samples, the ‘deformed’ sample being quite distinct from all other 
New Guinea groups. He noted that the best way to resolve the question whether they were 
two distinct populations would be to compute genetic distances based upon metric and 
non-metric data (the latter being presumably unaffected by deformation), to see if they 
were non-metrically distinct also. This has now been done. The conclusions reached were:  
1. When combined into a single group, the Goaribari Island crania are distinct both 

metrically (Green 1990) and non-metrically (van Dijk 1998) from the remainder of the 
New Guinea samples.  

2. When separated, the two morphologies are distinct both metrically (Green 1995) and 
non-metrically from each other. 

3. Both the metric and non-metric analyses demonstrated that the ‘undeformed’ or Group 2 
crania showed the greatest affinities with the remainder of the New Guinea samples. 

These crania were then incorporated into an analysis containing all the Pacific data, the 
results from which will be examined later, and possible explanations discussed. 

Results  

3: New Guinea and Australia 

There have been very few skeletal analyses which directly compare New Guinea and 
Australia and to the best of my knowledge none which include samples from the Highlands 
or Highlands Fringe regions. Many comparisons between the two islands were undertaken 
(van Dijk 1998), but not all are described here.  

The most salient aspect of my results is the generally marked separation between the 
New Guinea and Australian samples. When all the samples are included in the analysis 
[not shown], the closest Australian samples to New Guinea include the oldest sample 
(Pleistocene Coobool Creek) and others from the southeast region of Australia. As the 
Pleistocene Coobool Creek sample was the oldest of the samples, it was tested against the 
Highlands and Southcoast samples in order to identify its closest affinities. The Highlands 
had fewer sample effects than the Southcoast, indicating greater affinities between the 
former and the early Australian sample.   

It is interesting that those New Guinea samples most similar to Australian ones are all 
from the Northcoast Lowlands region of New Guinea. When the analyses are broken down 
further to exclude all but the Highlands (four samples) and Northcoast region (11 samples) 
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of Australia [not shown], the Australian samples in closest geographic proximity to New 
Guinea are also the most similar—in this case the Torres Strait and Melville Island 
(females). When the Southcoast Lowlands region (two samples) of New Guinea is 
compared with Northern Australia (six samples), the Torres Strait sample is very closely 
aligned with that of the Purari Delta. This suggests (not surprisingly) that there has been 
gene flow between Cape York and Torres Strait and the coastal regions of New Guinea. 
Samples from Western Australia and Central Australia appear to be quite distinct from 
those in New Guinea. Tasmania does not appear to show any close connection to any New 
Guinea samples and in some analyses was the most distant sample. 

Results  

4: Relationships within the Pacific—a broader comparison 

All the populations in the original analysis are included in a cluster diagram in order to 
examine how they relate to one another (Figure 6). The closest relationships are between 
the male and female Australian samples, followed by the male and female samples from 
New Guinea. These two populations are quite well separated but the female Australian 
samples are closest, rather unexpectedly, to the Group 1 (or ‘deformed’?) Goaribari 
sample. The strength of this relationship was tested using chi square and log-likelihood 
ratio tests. It was found that the Australian males were significantly different to Goaribari 
Group 1 on a total of eight traits, whilst between the Australian females and Goaribari 
Group 1 there were only four significant trait differences. Between the Goaribari Group 1 
and the New Guinea males there were eight traits which showed significant trait 
differences. The association between the Australian sample females and Goaribari Group 1 
is a statistically significant one.  

If it can be assumed (as seems likely) that artificial deformation and other 
environmental effects have little impact on non-metric trait proportions, then it can be 
concluded that the two morphologies on Goaribari Island are genetically different and that 
there may have been some gene flow between the Group 1 sample and Australia at some 
point (the former may even be a group which has migrated from this region). The very 
close geographic proximity of the islands of the Torres Strait make this argument plausible, 
as does the interaction of the Torres Strait Islanders with groups on either side of the Strait. 
At what period of prehistory this contact or migration is likely to have occurred is difficult 
to say—although given that there is still a distinct separation between the two groups on 
Goaribari itself, I would postulate that the contact has been recent. Social boundaries 
(including marital and linguistic affiliations) may have continued the genetic separation 
between the morphologies over time.  

While I originally postulated that the ‘abnormal’ morphology of the Group 1 material 
closely resembled the Polynesian cranial form, there is no evidence in this analysis of any 
links between Goaribari Island and the latter region, although interestingly these have been 
found in previous research. The only other study to look at the Goaribari Island skeletal 
material did not differentiate between the two morphologies. Pietrusewsky (1976, 1983) on 
the basis of non-metric evidence found a close association between the Gulf District 
(Goaribari Island) and the Polynesian sample from Mokapu (Hawaii). These formed a 
looser association with the Trobriand Islands on the one hand and Guam on the other. They 
were well removed from the other Polynesians and New Guinea samples (Nebira and 
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Eriama). Metric data (Pietrusewsky 1973) also revealed a close association between 
Goaribari Island and Mokapu. Pietrusewsky also found, however, a close metric 
association between the Gulf (Goaribari Island) material and the Torres Strait 
(Pietrusewsky 1979) when Australian and New Guinean samples were compared. The 
present analysis thus lends some support to Pietrusewsky’s conclusions. Links between 
New Guinea and Polynesia have been found from genetic analyses (Sykes et al. 1995; 
Redd et al. 1995). Genetic research conducted by Hagelberg et al. shows close affinities 
between Austronesian speakers in Taiwan, South Coast New Guinea, the Trobriands and 
Samoa. They argue that ‘our mtDNA data are highly suggestive of a recent migration of 
Polynesian maternal lineages [back] to island Melanesia and the south coast of PNG’ 
(Hagelberg et al. 1999:149). With larger skeletal samples from Polynesia, the possibility of 
links between Goaribari Island and Polynesia might be investigated further. 

The relationships in the remainder of the dendrogram can be summarised as follows. 
There is a fairly tight grouping including the Solomons, New Caledonia and Vanuatu 
Group 1 (Erromango and the northern samples). The Vanuatu Group 2 (Malakula) males 
and females are closely associated with this group and closest to the other Vanuatu 
samples. These populations, along with the Australian and Goaribari Group 1 sample form 
a separate cluster. A second cluster is formed by the New Guinea samples and Goaribari 
Group 2 males. The females of this group are somewhat further removed than the males. 
The sample from Fiji is then very loosely associated with this cluster. The remainder of the 
samples are largely Polynesian and outside the scope of this paper. 

 DENDROGRAM OF ALL POPULATIONS
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Figure 6: Relationships between all populations included in the analysis derived from 

hierarchical cluster analysis 
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Discussion: Comparisons with archaeological and linguistic evidence 

The results from this study will now be discussed in relation to the archaeological and 
linguistic evidence. It is most unlikely that similarities between biological populations will 
correlate precisely with linguistic or archaeological evidence, but where similarities (or 
differences) do exist, they are useful to pursue. It is important to separate the disciplines of 
historical linguistics and biology for the purposes of analysis, as both languages and 
populations evolve and diversify under similar, but separate, evolutionary mechanisms 
(Bellwood et al. 1995). In addition, linguistics alone cannot formulate an accurate absolute 
chronology for proto-languages or their sub-groups—it requires additional evidence from 
archaeology in order to be able to place likely linguistic events in a time frame. 
Archaeological evidence is also difficult to equate precisely with biology. Changes in the 
style and form of components of material culture, such as pottery, may reflect internal 
diversification within the society, migration of people into an area, or merely trade 
between two separate regions which may or may not involve the exchange of genes. 

Australia and New Guinea 

Australia is of interest here because of its ambiguous biological relationship with New 
Guinea. Issues relating to the internal biological makeup of this population and regional 
differentiation within the continent will not be considered in detail here (see Pardoe 1984; 
Adcock 1997). The settlement of Australia began at least 60,000 years ago (Roberts et al. 
1993; Thorne et al. 1999), and that of New Guinea possibly 60,000 BP also (Morwood et 
al. 1998). Bellwood (1996) notes that it is currently not clear whether the first Australians 
reached the continent by crossing the sea gap from Timor and Nusa Tenggara, or whether 
they reached New Guinea first, via the island chain running from eastern Sulawesi and 
Sula, via Obi, to Halmahera, Gebe and west New Guinea.  

Archaeologically, it has not been possible to verify or negate the claims made by 
biological anthropologists for a single (Habgood 1986; Brown 1987), dual (Thorne 1989; 
Thorne & Wolpoff 1981) or triple (Birdsell 1967, 1977, 1993) migration of peoples into 
the Australian continent. While some have claimed that the ‘robust’ population known 
from the site of Kow Swamp had only limited tool technology, and the more gracile2 
population from the Mungo site had a wide range of flakes and scrapers, this may be 
related to factors other than the biology or tradition of the two groups (such as available 
resources). After 6000 years ago, however, there is more tangible archaeological evidence 
of a possible intrusion into the Australian continent. During this time stone tool technology 
changes, firstly with the appearance of bifacial points, followed by backed blades and 
unifacial points that spread across the continent after 4500 BP (Mulvaney 1985).  

There are differing opinions as to the extent and implications of the similarities and 
differences found between material culture items in New Guinea and those found in 
Australia. Golson (1972) argues that the waisted stone tools found in Kosipe (New 
Guinea), Australia and Asia are very similar and that this points to a technological tradition 
of Asian origin, brought by early immigrants to the Sahul region and from which regional 
forms developed. Another opinion (Lampert 1983) is that whilst there are superficial 
similarities between the Australian and New Guinean tools, these are negated by the 

  
2  Having less development of cranial structures such as brow-ridges 
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presence of marked size differences, indicating the technology was invented separately in 
the two regions. A third hypothesis was developed by Groube (1986) who argues that the 
Asian tools are different from the Australian and New Guinea forms, but that the latter two 
form a single tool tradition of remote origin.  

As Lilley (1992) notes, these three theories have quite markedly different ramifications 
as to the nature of the relationship between Australia and New Guinean populations. The 
first suggests technological development in isolation from an original founder population; 
the second implies that communication between the two regions (and thus by implication 
gene flow) was limited; whilst the third argues for an original culture developed in the 
Sahul region and possibly the existence of interaction networks between the present-day 
regions. To date there has been no resolution of this debate.  

From a linguistic viewpoint also, New Guinea and Australia appear to be quite distinct. 
The extreme length of time of settlement in Australia means that the remote origins of this 
population are difficult to trace linguistically. Foley (1986) has found a limited set of 
resemblant forms between some New Guinea Highlands and Australian languages 
although these can be found between any two large language families. He notes that:  

fifty thousand years is a very long time … if the split between Australian language 
groups and Papuan languages dates from a period anywhere approaching this date, 
then certainly all traces of an earlier unity would have been long obliterated. (Foley 
1986:270) 

Wurm (1983), on the other hand, speculates that there is gene flow apparent from 
looking at the linguistics of the two regions, although this hypothesis lacks sufficient 
evidence. He argues that linguistic traces of an early Australian (or Australoid) population 
which mixed with later non-Austronesian speakers, can be seen in the languages of the 
Sepik–Ramu phylum. This connection is argued to be from a southward migration route 
passing through the Purari River area as evidenced by similarities between the Sepik art 
styles and those of the Purari (Speiser 1923). Geneticists, however, can find no evidence of 
a connection between the Sepik–Ramu populations and Aboriginal Australians via the 
Purari River area (Bhatia et al. 1995). There was no obvious connection in the skeletal 
material analysed here between the Purari Delta and Sepik populations either.  

The findings of this study support much of the genetic evidence to date, that there are 
marked biological differences between Australia and New Guinea (for example Keats 
1977). Stoneking and Wilson (1989) found the Australian and Papua New Guinean 
populations to be quite distinct, although both are primarily derived from Asia. They note 
that the ‘lack of any obvious phylogenetic association between Australian and New Guinea 
mtDNA’s is intriguing’ (1989:233). Studies of haplotype variation in the major 
histocompatibility complex (HLA) do not associate Australia with New Guinea either 
(Serjeantson et al. 1982; Serjeantson 1985; Stoneking et al. 1986; Stoneking & Wilson 
1989; Stoneking et al. 1990). Stoneking and Wilson (1989) note that the tendency to regard 
such an association as authentic, and the belief that only drift and inbreeding are the cause 
of such extreme genetic distances, may be misleading. They conclude from their mtDNA 
results that Australia and New Guinea were either colonised by different Asian source 
populations, or that later population movements, particularly through New Guinea, have 
obscured the ancestral links between them. Roberts-Thomson et al. (1996) specifically 
investigated possible genetic links between Southeast Asia, New Guinea and Australia 
using alpha globin haplotype analysis. They come to the following conclusions regarding 
the relationship between the regions:  
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1. Australians and New Guinea Highlanders have a common ancestry and are more 
closely related to each other than they are to other Pacific and Asian populations. 

2. Both have a different set of alpha haplotypes from southeast Asians.  

3. The Central Australian sample is significantly differentiated from all others, but least 
so from the Highlands of New Guinea.   

New Guinea 

Nobody knows which languages the earliest people in New Guinea spoke. The non-
Austronesian language category is ill-defined and is generally used simply to mean those 
languages which are not Austronesian. While Wurm (1982, 1983) has proposed multiple 
linguistic migrations from Indonesia to account for the diversity of Austronesian and non-
Austronesian languages, many linguists (for example Foley 1986) and archaeologists (for 
example Bellwood 1989) believe this hypothesis lacks evidence, and that this phenomenon 
can be explained by isolation, the topography of the country and cultural factors. Non-
Austronesian languages extend from Timor and Halmahera, over a large proportion of 
New Guinea, and throughout most of the Solomons chain as far as Santa Cruz (Wurm 
1983; Bellwood 1997). This is also the furthest extent of pre-Holocene occupation of the 
Pacific region. The Papuan languages have been classified into at least half a dozen groups 
which do not appear to be related (Wurm 1982). The largest of these, the Trans-New 
Guinea phylum, comprises between 400 and 500 languages covering more than two-thirds 
of the inhabited area of the New Guinea mainland and extending into Timor, Alor and 
Pantar in eastern Indonesia (Pawley 1998). The major groups of Trans-New Guinea 
languages are centred in the Highlands and they are highly diverse along the central 
portion of the island which suggests a dispersal across much of the region at least 5000 
years ago and possibly earlier. In contrast, however, several Trans-New Guinea groups in 
the southwest lowlands are more internally homogeneous and may represent relatively 
recent expansions of Central and South New Guinea stock languages into regions which 
were below sea level until 2000 years ago (Pawley 1998).  

Austronesian languages generally have a marginal coastal distribution on islands such 
as New Guinea and Bougainville, which suggests that they entered the region later than the 
non-Austronesian languages spoken in the interior and in many coastal regions (Spriggs 
1997). New Guinea appears to have been colonised at least twice by Austronesian 
speakers. The first movement was from eastern Indonesia along the north coast of New 
Guinea no later than 3500 BP, establishing colonies in Cenderawasih Bay and the 
Bismarck Archipelago. Then over the next thousand years from somewhere in the 
Bismarcks Austronesian speakers established themselves in Island Melanesia and west 
Polynesia (Spriggs 1997; Pawley & Ross 1995). The second movement of Austronesian 
speakers from eastern Indonesia was at the southwest end of New Guinea on the Bird’s 
Head.  

Most linguists agree that over the last few thousand years there has been considerable 
expansion of many Highland groups, indicating that the New Guinea populations have not 
linguistically evolved solely in isolation from each other since first colonisation.  

Various regions within New Guinea have been studied intensively for evidence of 
linguistic and genetic differentiation and similarity. Along the North Coast region, 
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Serjeantson et al. (1983) found gene frequencies to be almost entirely dependent on 
geographic proximity rather than linguistic similarity.  

In the Markham Valley, a densely populated area which has been intensively studied by 
linguists, no universal agreement has been reached as to the degree of correlation between 
genetics and linguistics (see Giles et al. 1965; Terrell & Fagan 1975; Rhoads & 
Friedlaender 1987; Froehlich & Giles 1981; Bhatia et al. 1992). Kirk (1992) argues that 
data indicating the presence of distinct genetic groups in the Markham Valley region may 
simply be differentiating between Highland and Lowland populations and that here at least, 
the non-Austronesian speakers in the valley are derived from Highlands populations in the 
recent past, their biological distinctiveness being maintained by isolation. Dermatoglyphic 
evidence (Froehlich & Giles 1981) suggests that the proximity in their results of the 
Markham Valley Adzera (Austronesian) to a Central Highlands cluster is evidence for 
reciprocal gene flow and a possible migration route for a second Papuan migration into the 
interior of the island. Rhoads (1983) found evidence of gene flow between the Highlands 
region and some groups in the Sepik and Markham river valleys. When he tried to 
discriminate genetically between Austronesian- and non-Austronesian-speaking 
populations he found that 68/73 non-Austronesian groups, but only 39/48 Austronesian 
groups, classified successfully. However all misclassified Austronesian speakers were in 
the ‘contact zone’ in the Markham River Valley. The Markham Valley samples analysed 
here were also Adzera and showed close affinities with the Astrolabe Bay and Buang 
Mountains samples. There was no evidence of a close biological association between this 
sample and those from the Highlands region. 

The Central Highlands region of Papua New Guinea has been fairly intensively studied. 
Populations in this region generally speak a language from one of three large families—
Chimbu-Wahgi, Eastern Highlands or Engan. In the Eastern Highlands there is 
considerable diversity in the languages, though all are non-Austronesian. Littlewood 
(1972), in summarising earlier anthropometric studies from this region, found little 
correlation between the linguistic and biological variation, although he did find a 
reasonably good agreement within the biological data between metric measurements and 
blood groups. He argues that drift is the primary cause of the heterogeneity between 
groups, and that the chief factor relating groups is not language, but geographic distance.   

Chimbu-Wahgi is the only one of the three major language families not to show any 
evidence of contact outside the Highlands region, which may indicate that this population 
contained the original founding inhabitants of what is now the Central Highlands. Chimbu 
Gorge was the only Highlands population in this analysis to cluster males and females 
together closely (see Figure 5), which may also indicate isolation and/or considerable 
antiquity for this population. One hypothesis proposed by Foley (1986) is that as the 
Chimbu speakers and later the Eastern Highlands and Engan populations expanded, they 
pushed smaller and less advantaged groups into the more marginal areas. The relative 
linguistic homogeneity of the Central Highlands, compared with the greater linguistic 
fragmentation in the Highlands Fringe region and adjacent lowlands areas, supports this.  

All the evidence points to a separate genetic ancestry for Austronesian- and non-
Austronesian-speaking linguistic populations (Foley 1986; Bhatia et al. 1995), although it 
must be noted that because of gene flow between the two groups subsequent to initial 
colonisation, the separation is no longer clear-cut in some regions (see above). There are 
many cases of Austronesian loan words in non-Austronesian languages and vice versa 
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(Foley 1986). Different factors will affect the degree of contact between the two linguistic 
groups in every region, and each case must be considered separately.  

In general, Bhatia et al. (1995) argue that language is a useful indicator of genetic 
difference in broad geographical terms only, and that in Melanesia it is not an accurate 
predictor of biological affinities in specific cases. Hagelberg et al. (1999:141) were also 
unable to find any ‘simple correlation between languages and genes in the Pacific’. In New 
Guinea for example, there are many accounts of trade and intermarriage links between two 
groups (Foley 1986), one of which speaks an Austronesian and the other a non-
Austronesian language (for example Motu and Koita on the south coast). This is an 
excellent example of why genetic differences cannot be expected to match linguistic 
dichotomies precisely. 

In this study there appear to be some very general correlations between linguistics and 
biology. The Austronesian-speaking samples on the north coast (Buang Mountains, Upper 
Markham Valley, Finschhafen Coast) generally cluster together, although whether that is a 
result of geography or language is difficult to discern, and the Trans-New Guinea-speaking 
Astrolabe Bay sample clusters with them, although it too is very close to an Austronesian-
speaking region. The non-TNG Papuan-speaking samples (Wutung and the Middle Sepik) 
also separate out but as they are also very small samples it cannot be definitively 
concluded that this is on linguistic grounds.  

Conclusions 

On mainland New Guinea it seems, biologically at least, to be a case of ‘internal 
diversity’ versus ‘external homogeneity’. In other words, the 16 samples examined from 
New Guinea show significant intra- and inter-sample variation, but are still considerably 
more similar to one another than they are to other populations outside of the island, such as 
Australia. This indicates at least some degree of gene flow between the interior and the 
coast, and in some cases perhaps, a considerable amount.   

There is no clear Highlands vs Lowlands dichotomy evident in the results. There are 
links between Highland populations and both Northcoast Lowlands and Highlands Fringe 
samples. There are indications of a considerable degree of gene flow within the coastal and 
lowland regions whilst the inland regions are likely to have been more strongly influenced 
by the effects of isolation and genetic drift. 

Of the five (including Finschhafen Coast) samples not belonging to speakers of the 
Trans-New Guinea phylum of languages in this analysis, the two Papuan-speaking samples 
(Wutung and the Middle Sepik) are persistent outliers, but the remaining three 
Austronesian-speaking samples (Buang Mountains, Finschhafen Coast and the Upper 
Markham Valley) appear to have maintained some gene flow with the surrounding 
populations. These results (due to the modernity of the remains) are more likely to reflect 
relatively modern relationships and cannot be used to make definitive statements about 
biological relationships in prehistory. 

This study confirms what has been found from archaeological and linguistic evidence—
that at least for the last few thousand years New Guinea and Australia have been largely 
biologically separated from one another. It is important to emphasise, however, that even 
though they are now distinct, this was not necessarily always the case. Indeed the few 
sample differences between the Pleistocene Coobool Creek and the New Guinea Highlands 
may indicate that to find the links between the two populations it is necessary to look at 
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pre-Holocene samples. It is unlikely that two regions which were once connected did not 
experience some degree of gene flow during that time, but the subsequent 8000 years or 
more of evolution are more than enough to produce the sometimes contradictory biological 
evidence now apparent. Even in Polynesia where only 3000 years are available for 
evolutionary change, the immediate genetic and skeletal ancestry of the Polynesians is 
somewhat ambiguous. 

Methodologically, it is argued here that non-metric traits are only as useful as the 
methods employed to analyse them. They can be a valuable indicator of biological 
similarities and differences, but the range of traits and methods used to analyse them is 
vast. Both need to be more precisely defined, and statistical methods refined further, before 
claims of definitive answers to biological questions can be made. It may be the case, as 
Pietrusewsky (1984) argues, that metric data prove superior to non-metric data for wider 
classification, but are less useful within a defined region such as Australia, while the 
reverse is true of the non-metric data.  

This study reinforces the position that regional samples should be differentiated 
wherever possible, and that tests should be undertaken before combining them into larger 
groups. While some show no significant differences (such as was found between islands in 
the Solomons), others may turn out to be quite biologically divergent (for example 
Malakula within Vanuatu) and under these circumstances must not be combined. The 
Central Highlands and Highlands Fringe regions are prime examples of this. Significant 
differences were evident between the majority of the seven samples that make up these 
regions. Combining them gives a completely different picture of population relationships 
from treating them separately. By combining islands within archipelagos or by combining 
samples within regions, potentially important variability may be masked. Even the 
awareness of the potential for variability within samples (such as was discerned within the 
Goaribari Island sample) can lead to the discovery of previously hidden biological links 
between populations. 

The emphasis here has been on highlighting sample variation within populations and 
then comparing them with other populations on a broader scale. While some very 
interesting answers were obtained, it is cautioned that analysing non-metric trait 
frequencies from recent skeletal collections cannot always answer questions relating to 
ancestral origins, as the effects of gene flow and genetic drift over thousands of years may 
have effectively obscured these earlier links. While many Pacific biological 
anthropologists working with skeletal remains have claimed that close links between two 
populations on a dendrogram is evidence of a common origin, such claims cannot always 
be substantiated. In places where gene flow has been maintained, dendrogram analysis may 
show little more than the most recent sources of gene flow between populations.  
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Appendix A: Non-Metric trait list 

The trait list below incorporates all the traits recorded in the present study. Additional 
traits [not shown] were recorded for the Island Melanesian populations. Both right and left 
sides were recorded for bilateral traits. 

1. Zygofacial foramen 9. Spheno-maxillary articulation 
2. Infra-orbital foramen 10. Parietal foramen 
3. Infra-orbital suture 11. Lambdoidal wormians 
4. Trochlear spur 12. Vesalian foramen 
5. Lacrimal foramen 13. Ovale-spinosum confluence 
6. Epipteric bone 14. Pterygo-basal bridging 
7. Asterionic bone 15. Posterior condylar canal 
8. Parietal notch bone 16. Accessory palatine foramina 

Appendix B: Regional and linguistic divisions  
New Guinea samples used in this analysis (after Green 1990:72–73) 

 
  Regional samples Language (NAN) Family Phylum (AN) 
Northcoast Lowlands     
Buang Mountains Mapos Buang  North New 

Guinea cluster 
Upper Markham Valley Adzera Markham  North New 

Guinea cluster 
Finschhafen Coast Migabec 

Momare 
Sene 

Eastern Huon 
Eastern Huon 
Eastern Huon 

TNG* 
TNG 
TNG 

Austronesian(?) 
(see text) 

Astrolabe Bay Yangulam 
Bongu 

Nuru 
Mindjim 

TNG 
TNG 

 

Middle Sepik   Sepik–Ramu  

Wutung Wutung Vanimo Sko  
     
Central Highlands     
Mariko Siane East-Central TNG  
Chimbu Gorge Kuman Central TNG  
Nebilyer-Kaugel Hagen Central TNG  
Erave Kewa West-Central TNG  
     
Highlands Fringe     
Menyamya Menya Angan TNG  
Telefolip-Oksapmin Telefolip 

Oksapmin 
(isolate) 

Ok TNG 
TNG 

 

Lake Kutubu Foe East Kutubu TNG  
     
Southcoast Lowlands     
Kikori River Kairi Kairi TNG  
Goaribari Island Kerewo Kiwai TNG  
Purari River Delta Purari (Koriki) Purari TNG  

* Trans New Guinea  
   phylum 
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The Highlands: The Nebilyer-Kaugel sample is comprised of three ossuaries, two close 
together in the mountains west of the Nebilyer Valley and one in the mountains above the 
Kaugel Valley. All sites are to the western side of the Nebilyer River. The Mariko sample 
comes from a single ossuary a couple of kilometres north of the Tua River, near the border 
of the Eastern Highlands and Simbu Provinces. The sample from Erave lies on the Erave 
River approximately 5 km to the northeast of the village of Erave. The Chimbu Gorge 
regional sample is composed of six separate sites lying north of the Sinaga River and 
within a few kilometres of the Chimbu River. They are located within a few kilometres of 
one another, and the remains are likely to have come from the villages of Pari and Mende 
which are in the vicinity. 

The Highlands Fringe: The Telefolip-Oksapmin sample originates from two quite 
widely separated ossuary sites. The first, Telefolip, is located within a few kilometres of 
Telefomin, a large provincial centre, and is just a few kilometres north of the Sepik River. 
The other sample comes from an ossuary a few kilometres from the village of Oksapmin, 
west of the Strickland River. Other villages in the surrounding area include Kusanap and 
Sisamin. The Menyamya sample comes from a single ossuary site a few kilometres west of 
the Menyamya itself, and is located west of the junction of the Yakwoi and Tauri rivers. 
The village of Hota also lies nearby. The Lake Kutubu sample comes from two ossuaries 
on the southern side of Lake Kutubu. Nearby villages include Gesege and Yo’Obo. The 
third sample ossuary which makes up this sample is a few kilometres west of the lake on 
the Soro River, also to the south of Lake Kutubu.  

The Southcoast Lowlands: The Kikori River sample is made up of three ossuaries 
centred around the villages of Waira and Kopi, along the Kikori River and north of Kikori 
Village itself. The location of the Purari River Delta sample is not well known as it is a 
museum sample, but it is likely to contain individuals from Ukiravi Village and surrounds.  

Goaribari Island: Skulls were collected for this museum sample from the villages of 
Kerewa, Dopima and Goari on Goaribari Island. 

Northcoast Lowlands: Astrolabe Bay is also a museum sample and is likely to have 
been derived from an area encompassing the villages of Sekwanam, Songum, and 
Yangulam which are in the vicinity of the Minjim, Kier, and Kabenau rivers some distance 
south of Madang. The Wutung sample comes from a single ossuary a few kilometres to the 
west of Wutung near the Irian/Papua New Guinea border. The Upper Markham Valley 
individuals are from three ossuaries located very close together along the Markham River, 
south of the village of Biring and north of Onga Village. The Buang Mountains sample is 
derived from three ossuaries, one on either side of the Snake River and the other on the 
Gangwei River. Villages in the surrounding area include Bulantim, Mapos 1 and Mapos 2, 
Chimbulok, Sinegai, Sagaiyo, Siyugai and Pepekani. The Finschhafen Coast regional 
sample is spread out over quite a distance, and is comprised of 15 separate ossuaries. All 
lie close to the coast between the village of Walingai to the north, and Cape Sibida to the 
south. The Middle Sepik collection is museum-derived: see footnote 1. 
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