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Flaked stone and subsistence at Nombe 267 

Mangi' s (1984) data indicates that cores became smaller towards the end of the 

Holocene and the use of mudstone and chert ceased altogether. Volcanic stone 

continued in use. The possible explanation for this change is twofold. Mangi 

(1984:170) indicates that it marks a change in focus of human activity away 

from the rockshelter and onto the neighbouring valley floors. Mangi's (1984) 

data additionally suggest that the effort put into sustaining chert reduction, 

which appears based around small initial nodules, was no longer worth the 

effort. This seems to indicate a decrease in the importance of flaked stone in 

subsistence activities at the rockshelter; the coarser grained volcanic stone was 

functionally adequate. 

A similar change occurs at the Jimi Valley rockshelter site of Ritamauda 

at about 2,500 years bp. At this site the flaking of a fine-grained siltstone 

declines in favour of a coarser hornfels (Gorecki 1989:160). This change is 

associated with the production of squarer flakes; there is an increase in the 

production of siltstone blade-like flakes before hornfels becomes dominant, but 

thereafter both raw material types are used to produce flakes that are 

predominantly as wide as they are long (cf. Figures 3.11 and 3.12). 

In both examples described here the decline in the use of more siliceous 

stone in favour of coarser grained materials is associated with changes that 

mark also a decline in the importance of the chipped stone assemblage. At 

Manim (2) the raw material change is arguably linked to a decision not to put 

the effort into flaking very small cores, in addition to posited subsistence 

changes. At Ritamauda a different change in emphasis on what is considered 



Flaked stone and subsistence at Nombe 268 

worthwhile effort can be observed; the raw material change coincides with a 

cessation of the manufacture of blade-like flakes. The latter would have offered 

an efficient use of stone and effort (cf. Torrence 1989b:58), but was given over in. 

favour of a more wasteful strategy. 

The circumstances of the raw material change at N ombe falls in between 

Manim (2) and Ritamauda, with persistent use of small chert cores but with a 

disregard for maximizing flake production, as had characterized the preceding 

period. Instead the coarser grained volcanic stone sufficed; its initially large 

core sizes would have minimized the effort needed to obtain flakes, although 

the flakes produced were larger. 

In all three cases, the change in raw material preference is attached to 

technological indicators that show a decline in the importance attached to stone 

artefacts. This is manifested either through a decline in potential efficiency 

(Ritamauda) or a decline in the effort put into initiating chert reduction and 

then sustaining core productivity (Manim (2) and Nombe). At all three sites this 

is also marked by a decline in artefact density. The relationship between this 

change in the organization of the Nombe assemblage and changing subsistence 

requirements is examined in the following section. 

STONES, BONES AND LOGISTICAL MOBILITY AT NOMBE 

During all periods the flaked stone assemblage at Nombe, or rather the 

sharp edges it provided, was an important adjunct to the hunting patterns 
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evident at the site in the faunal assemblage. As these patterns of hunting 

changed, so too did the flaked stone assemblage. The distinctive structuring of 

the flaked stone assemblage at Nombe during the early Holocene, for example, 

was driven by changing subsistence patterns, marking a broadening resource 

base and the move to reduce the risks associated with procuring meat. The key 

to interpreting the linked changes in subsistence (predominantly hunting 

simply because it is archaeologically visible from the faunal assemblage) and 

the flaked stone assemblage is the concept of logistical mobility (discussed in 

Chapter 4). This concept is used here to examine the role of the chipped stone 

assemblage in supporting hunting, in particular as hunting strategies changed. 

The long-term use of Nombe as a hunting site illustrates this. 

The first human occupation of Nombe at around 24,000-25,000 years bp 

occurred at a time when the site was relatively dose to the treeline and just 

before the treeline reached its lowest altitude of 2,200 metres asl at the glacial 

maximum around 18,000 years bp. The occupants of the site would have had 

ready access to the forest margins and nearby subalpine grasslands (Mountain 

1991b:10.3). The fauna! remains at Nombe from this period suggest that these 

resource zones were important to the site's earliest visitors. Hunting techniques 

used during this time may well have involved burning patches of the forest to 

attract grazing animals, such as macropods, and, importantly, rendering 

occupation of the forest more comfortable in areas where rockshelters did not 

exist (Mountain 1991b:10.5). Humans were attracted to the resource zone within 

reach of Nombe by the lure of large prey animals, such as diprotodontids, 
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Protemnodon and Dendrolagus, which were probably vital in providing fat in a 

diet lacking in oils (Mountain 1991b:9.16-9.17). Recent preliminary results 

showing cut marks made by stone tools on Zaglossus bones (Walshe pers. 

comm.) provide a glimpse of this role that the site played in subsistence. 

Two key themes emerge. First, Nombe was occupied as part of the 

exploitation of nearby resource zones and, closely related to the first point, it 

was not permanently occupied. In other words, the visitors to Nombe probably 

utilised other sites as well. These two points set the pattern for the organization 

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 pebbles probably made up 

the most important component of the assemblage. The primary activity that 

created the assemblage at this time was the decortication of volcanic cores, the 

products of which and the majority of cores themselves, were not discarded at 

the site but appear to have been taken for use elsewhere. Chert was a minor raw 

material type during this period, possibly because it was not readily available. 

The demands placed on the assemblage were those related to the 

exploitation of the areas higher in altitude than Nombe, and thus further from 

the creek lines that provided most of the flakable stone. In other words, the 

forest margins and subalpine grasslands were areas in which flakable stone 

most likely could not be obtained and thus this resource had to be provided as 

part of their exploitation. Individuals had to carry sufficient flaked stone with 

them to facilitate utilization of their preferred predation zone. In the absence of 
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dogs (Mountain 1991b:8.5), 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 were provisioned with stone and probably carried cores and 

flakes with them as part of a maintainable, expedient toolkit, which allowed the 

manufacture of sharp edges as required. Nombe provided a point at which 

stone could be flaked, perhaps having been obtained in the creek lines below 

the site. It was 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. 

Two non-rockshelter sites occupied towards the end of the Pleistocene, 

NFX at 1,550 metres asl (Watson and Cole:1978:35-40 and 194), which gave a 

date of 18,050 ± 750 years bp (RL 370), and Wafielek at 1,680 metres asl, 

occupied perhaps 15,000 years bp (Bulmer 1991:473), also give some clue in the 

role of sites like Nombe, where flakable stone was available, in supplying other 

hunting sites as well. Both sites produced a surprisingly small sample of flaked 

stone: at NFX only 910 pieces (Watson and Cole 1978:19) and at Wafielek a mere 

81 artefacts (Bulmer 1991:474). The presence of debitage suggested stone 

working at both sites, but the small amount present also suggests that these 

were not locations where stone was readily available, perhaps because of the 

overburden of sediment present in lower areas. The occupation of these sites, 
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despite evidence for the presence of structures, is difficult to interpret 

economically (Hope and Golson 1995:821), but evidently did not require much 

in the way of flaked stone. 

The Pleistocene occupation of Wafielek, for example, has been 

interpreted as indicating its use as a transitory site occupied as people moved 

up into higher altitudes to hunt (Bulmer 1991:475). In this respect Wafielek was 

much like Nombe during the same period, but Wafielek lacks even the small 

assemblage of Nombe, with only 7 stone artefacts recorded (Bulmer 1991:472). 

The motivation attributed to people visiting the highlands during the 

Pleistocene is broadly similar: the sites provided access to hunting grounds at 

higher altitudes. Differences emerge, however, in terms of the availability of 

other resources. Sites such as Nombe, where flakable stone was available, 

therefore may have had a secondary role in provisioning individuals moving to 

lower altitudes through sites like Wafielek after hunting trips. 

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. Nombe's role was not only 

to allow access to the high-altitude forest margins and subalpine grasslands, but 

to provide a point at which resources could be centralized on the way to and 

from its associated resource zones: stone was flaked and animals butchered. At 

the close of the Pleistocene Nombe was established as an important transit 

location between altitude-based resource zones, despite changes in the nature of 

these zones as a result of climate change. 
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Hunting remained an important subsistence activity at Nombe into the 

first half of the Holocene with the peak of human activity at the site (Mountain 

1991b:10.8). Nombe became a base camp for relatively continuous hunting 

(Mountain 1991b:9.19). 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 around 14,800 to 14,500 years bp, which was 

related to post-glacial warming and the decline of the alpine grasslands as a 

resource zone. 

As the environment changed, the visitors to Nombe adopted prey­

switching strategies, which involved hunting animals the successful capture of 

· which had different logistical requirements. The most important change was a 

preference for species that were taken at fixed locations in the landscape. This 

would have required in some cases increased logistical mobility brought on by 

the use of traps, but, with the reliable source of meat provided by such prey, 

allowed decreased residential mobility and thus the more permanent 

occupation of the site. 

At the same time there was a continued hunting of prey that was 

encountered anywhere within its range rather than at known points. The stone 

assemblage split organizationally to meet these two requirements. 

The Pleistocene-Holocene transition was marked by an increase in the 

amount of fruit bat bone in the site, sufficient to suggest that these had become 

an important prey, indicating an important prey-switching strategy brought on 

by the extinction of the larger marsupials (Mountain 1991b:9.17) (Table 7.2). A 
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feature of modern fruit bat hunting is the capture of these animals by trapping 

them in their roosting sites in caves and potholes (Mountain 1991b:9.18). This 

suggests an important change in hunting strategy from pursuing species that 

may occur at any point in their preferred habitat to trapping animals that 

occurred at a known, fixed point in the landscape. This would have greatly 

reduced the risk involved in meat procurement (cf Mountain 199lc) and was 

supported by the change in the structure of the flaked stone assemblage at 

Nombe. 

MNlcount NISPcount 
n o/o ~ % 

Stratum A 46 33 445 62 

Stratum B 379 71 3751 84 

StratumC 5 38 148 85 

Stratum D 7 15 79 26 

Table 7.2: The increasing importance of fruit bats in the Nombe faunal assemblage 
during the terminal Pleistocene, showing the minimum number of individuals (MNI) 
and number of individual specimens (NISP). 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). 

Trapping fruit bats would have decreased the residential mobility 

required of the occupants of Nombe, allowing the provisioning of the site with 

flakable stone. With flakable stone readily available locally, this enabled the 

longer duration of occupational events at the site, even although trapping meat 
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at known locations, perhaps some distance from the site, effectively increasing 

logistical mobility (cf. Kuhn 1995:28-9). 

Small mammals alone, no matter how reliably procured, would not have 

been able to provide the amount of protein and fat necessary to sustain more 

permanent occupation of Nombe (cf. Latinis 2000). Other prey-switching 

strategies must have been in place, some of which undoubtedly required 

greater mobility. This is reflected by the duality of the early Holocene flaked 

stone assemblage. 

One such strategy appears to have been an increased emphasis on 

hunting cassowary, the largest animal in the New Guinea highlands between 

the extinction of the megafauna and the arrival of the pig (Evans 2000:17). A 

detailed analysis of the cassowary bone at Nombe points not only 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 (Evans 2000:61 ). The increase in the killing of cassowary 

by the Holocene inhabitants of Nombe coincided with a decline in the taking of 

Zaglossus (long-beaked echidna), again reflecting a prey-switching strategy 

(Figure 7.2). The formidable nature of the fully-grown cassowary appears to 

have only made it worthwhile prey once the large marsupials were extinct; 

during the Pleistocene, younger cassowary were preferred (Evans 2000:68-9, 

72). Hunting cassowary probably did not require residential mobility to the 

degree needed to take the Pleistocene megafauna. Because of their ferocity, 

trapping rather than pursuit was probably the preferred method of securing 
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cassowary (Evans 2000 passim), which implies that cassowary hunting changed 

logistical mobility in a manner similar to catching fruit bats. Unlike fruit bats, 

however, with cassowary it was the traps, not the prey, that occurred at a fixed 

location in the landscape; thus increasing logistical mobility to allow resetting 

and moving traps as they became less successful. Nonetheless, trapping 

cassowary would have still allowed decreased residential mobility because the 

traps were a known distance from the site. Once nests were located, cassowary 

eggs and small chicks similarly would have been taken from known locations, 

at least for short periods. 

There was not, however, a complete transition to hunting animals caught 

at known locations. Dendrolagus (tree kangaroo) remained an important prey 

species throughout the Holocene (Figure 7.2). Dendrolagus did not occur at fixed 

locations within its environmental range and would thus have required 

increased mobility on the part of the hunters from Nombe. This higher risk prey 

was probably taken either on an ad hoc encounter basis or at times when the 

more reliably procured species showed unexpected variation in availability. 
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Figure 7.2: The changing proportions of prey s:pecies at Nombe (after Evans 2000:72). 
The disappearance of Diprotodon and Protemnodon from the faunal assemblage after the 
period covered by Stratum D is the result of their extinction. 

The more permanent occupation of Nombe reflect the success of the 

switch in hunting strategy to taking lower risk and more reliable game; 

Dendrolagus was probably used to support this strategy when trapping the 

other large game animal, the cassowary, failed. 

The procurement of meat 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, a provision for the times 

when resources also in a fixed location, such as fruit bats, or resources a known 

distance from the site, such as cassowary traps, were exploited. The volcanic 

stone provided this. The second was a portable toolkit that could be taken from 
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the site, and returned, at times when more mobility was necessary, such as 

when hunting Dendrolagus. Furthermore, a whole range of smaller mammals 

continued to be taken during the early Holocene at Nombe (Mountain 

1991b:9.19) and this too would have required a transportable flaked 

assemblage, best provided by the chert, which could sustain reduction of much 

smaller, and thus portable, cores. This role of the chert assemblage was also 

reflected in the way that the raw material type was reduced at Nombe. 

Although relatively intense, reduction was directed towards keeping cores 

flakable and thus usable away from the site. This contrasts with the volcanic 

cores, which appear to have been worked out quickly and discarded while still 

of a size that would be regarded as functional in a chert core. 

Although each raw material type was simply meeting a demand for a 

supply of cutting edges, that is, flakes, mobility requirements split the 

technological functioning of the assemblage along raw material lines. 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 provision in place: it was almost all 

discarded at one location. The chert, on the other hand, was probably discarded 

at many different use locations, effectively minimizing its impact in the Nombe 

assemblage. 

The important feature of the early Holocene assemblage is that it is 

organizationally split, marking a transition between the Pleistocene (solely 

provisioning individuals) and the late Holocene (only provisioning place, 
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discussed below). 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 patterns. 

The obvious explanation for this change lies in a broader change in subsistence 

patterns in highlands New Guinea. 

The period after c. 14,000 years bp is marked by the most dramatic 

changes in human subsistence patterns, which accelerate after the end of the 

Pleistocene. Forest disturbance intensified to periodic clearance, associated with 

shifting horticulture of cultigens that had become available as mixed forest and 

swamp plant taxa colonized the forest as result of climatic warming (Hope and 

Golson 1995:827). The ultimate development of these changes is the appearance 

of swamp agriculture in highlands New Guinea, which, based on the evidence 

from Kuk near Mt Hagen, dates to at least 6,000 years bp, possibly originating 

as early as 9,000 years bp (Golson 1989:679). Golson (Hope and Golson 

1995:828) argues that the motivation for this development lay in progressive 

deforestation over several millennia, which resulted in soil degradation that put 

sustainable shifting horticulture in jeopardy. The fertile soils offered by 

swamps, such as Kuk, represented a distinct advantage for continued plant 

cultivation. This is also seen as associated with the loss of forest faunal 

resources (cf J. Hope 1977:25) and an intensification of pig husbandry, leading 

to further demands on agricultural production (Hope and Golson 1995:828). 

These developments coincide with the period of most intense human 

occupation of Nombe (Mountain 1991b:10.9) and several other highland sites, 
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including Kafiavana (White 1972:108) and Yuku (Bulmer 1975:30-1). The 

implications for the prehistoric inhabitants of Nombe are unclear. By this 

period, Nombe was surrounded by mid-montane forest without access to 

alpine grasslands. This is reflected in the faunal assemblage at Nombe, which 

also indicates the continued importance of hunting as a subsistence strategy 

(Mountain 1991b:10.9). This period at Nombe was perhaps one of "forest 

management" or 11 forest gardens". These types of horticulture, from an 

evolutionary model proposed by Groube (1989:301), involved the management 

of plant resources by either, in the former case, providing and maintaining 

cleared areas, or, in the latter, transplanting plants out of the forest into 

maintained cleared areas. Both could explain the relatively permanent 

occupation of Nombe during the early Holocene, and yet would have been the 

type of limited horticulture still requiring substantial hunting for successful 

subsistence. 

The last 4,500 years were marked by a decline in the importance of 

N ombe as an occupied site; rather it returns to being frequented only during 

occasional hunting trips. The focus of subsistence during this period shifted to 

valley-floor horticulture, well established by 4,500 years bp at Kuk and 

probably elsewhere (Golson 1989:681, Hope and Golson 1995:825) and forage­

based pig domestication was probably becoming an influential means of 

supplying meat (cf. White and O'Connell 1982:189). 

Nombe was still visited as a hunting site, although the pattern of hunting 

shifted from day-to-day subsistence hunting of forest species to taking 
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grassland macropods (Mountain 1991b:7.24). In this way, the most recent 

occupation of the site was much like that of the Pleistocene: the site provided 

access to particular environments in which preferred games species occurred. 

The major difference between the periods was that hunting had declined in 

overall importance as a subsistence activity, its place taken by horticulture. 

The stone assemblage at Nombe reflected these changes. The infrequency 

of hunting trips using the site as a base was such that it was not necessary to 

have a component of the assemblage dedicated to sustaining the reduction of 

small, portable cores usable away from the site. Provisioning Nombe with 

volcanic stone sufficed, although the volcanic stone seemed to take on 

something of the role of the chert, in particular as shown through the continued 

reduction of small volcanic cores in Stratum A. 

The change over the course of the Holocene to provisioning the hunting 

camp rather than the hunters with stone is possibly explained by he 

considerable distances travelled by some horticultural groups to hunting camps 

(cf Hope and Golson 1995:826). There being no requirement to transport flaked 

artefacts into a horticultural setting in significant numbers (discussed below) 

meant that flaked stone was generally only needed at hunting sites, thus those 

places were provisioned with stone. This avoided unnecessarily carrying stone 

between valley floors and mountain rockshelters. Some movement of chert, and 

its reduction away from Nombe appears to have occurred during this period, 

but for the most part the reductive characteristics associated with the chert in 

the early Holocene have switched to the volcanic stone. 
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In contrast to the situation during the Pleistocene, hunting camps with a 

ready supply of flakable stone probably also lost their subsidiary role of 

supplying stone to the visitors to other hunting camps without that resource to 

hand, further mitigating the need to provision individuals. 

Similar changes to flaked stone assemblages occurred elsewhere in 

highlands New Guinea during the same period, notably at Manim (2) and 

Ritamauda, and this phenomenon seems analogous to White's (1972:147-148) 

observation on the disappearance of the use of retouched artefacts in the past 

1,000 years. 

Placing the Nombe stone assemblage in its subsistence context suggests 

that the changes in the structure of the assemblage were linked to changing 

hunting patterns evident in the faunal assemblage. In turn, this implies that the 

apparent decline in both the organization and use of the flaked stone 

assemblage was associated with the decline of hunting, and living in the forest, 

as a means of subsistence. 

Horticulture did not require flaked stone artefacts (Golson 1977:160) and 

its dominance as the means of subsistence for most highlanders reduced the 

role of flaked stone artefacts to servicing occasional hunting trips. The 

replacement raw material for making tools for cutting tasks previously served 

by stone flakes was bamboo (cf Sillitoe 1988 passim). By the time ethnographers 

penetrated highlands New Guinea the chipped stone assemblage had ceased 

use altogether. 
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PREHISTORY FROM UNENTERPRIZING FLAKED STONES 

The methodology 

Considering the larger picture, flaked stone artefacts played a supporting 

rather than central role in the prehistory of highlands New Guinea. Flaked 

stone artefacts reflected rather than drove subsistence change. Furthermore, 

these changes were reflected in the way in which flaked stone assemblages 

were ordered, not in the types or forms of the artefacts produced. 

Central to understanding how flaked stone artefacts in highlands New 

Guinea attached to subsistence activities was the development of a 

methodology that placed the artefacts in the context of the interpretative 

framework of mobility and provisioning. For the Nombe assemblage this was 

done through developing the means to assess and compare the relative levels of 

artefact reduction undertaken with the two types of stone over three 

chronological periods. The limitations brought by small sample sizes and broad 

stratigraphic divisions meant that the conclusions were necessarily general, but, 

overall, could be usefully linked to the faunal data. 

From an analytical perspective the methodology developed has been 

successful in two ways. First, it has allowed the general reduction sequences at 

N ombe to be examined and the results from this to be used to suggest the 

subsistence role of the assemblage. Second, the methodology has tested the 

usefulness of a series of variables, and groupings of variables, against an 

archaeological assemblage lacking a formal component. Most importantly it has 
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proved possible to identify which variables, used by previous analysts, appear 

to best reflect reduction and which variables are linked in an amorphous 

assemblage (Table 7.3) 

Most of the key variables are quantitative and most reflect the physical 

changes that take place as cores are reduced. In the context of the analysis of the 

Nombe assemblage, the only variable that directly reflects the decision-making 

process of the prehistoric stone workers was core rotation. For some of the 

qualitative variables, for example flake terminations, it has proved possible to 

identify the quantitative variables that influence their formation. In general, the 

variables, and their combinations (Table 7.3), could be readily applied to any 

other assemblage lacking a formal component. 

An<llvsis of ~ev qui!ntit<ltive variables ~ey qualiti!tive vadables Groupe<t varlables 

CORES • EPA • Platform cortex • EPA-weight-
• Weight • SSF length 

• Length • N rotations-EPA 

• Nrotations • N rotations-N 

• N negative flake scars negative flakes 

• Platform width scars 

FLAKES • EPA • Cortex • Length-width 
• Length • Flake termination • EPA-length 
• Width type • Platform 

• Platform thickness thickness-length 

• EPA-flake 
termination type 

CORES- • Core EPA-flake 
FLAKES EPA 

• Core platform 
width-
redirecting flake 
length 

Table 7.3: A matrix depicting the most useful artefact variables and grouping of 
variables in the analysis of the N ombe assemblage. 
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The driving aim of the analysis of the Nombe assemblage was to identify 

its structure and the way in which it was organized. This was done by looking 

for relative variations in the reduction sequences that indicated differences 

between raw material types and changes over time. To take the example of the 

increased use of chert at the beginning of the Holocene, the important issue was 

whether the reduction of the chert differed from that of the volcanic, in use 

since the Pleistocene. If no such differences existed, then the use of the chert 

could be attributed to its use simply as an alternative raw material type made 

available by terminal Pleistocene geomorphological changes. Because it did 

seem to be reduced differently, however, it was evident that its introduction 

changed the structure of the assemblage in such a way as to meet the 

subsistence requirements of the early Holocene (discussed previously). In this 

sense, looking at the Nombe assemblage as an organized whole rather than as a 

series of uniquely attributed components has allowed its analysis as a 

functional part of prehistoric subsistence. 

The results 

Two major chronological changes were observed in the Nombe 

assemblage. First, there was a change in the structure of the assemblage at the 

Pleistocene-Holocene transition. A new raw material type (chert) increased 

dramatically in importance and the assemblage was split into two sets of 

artefacts. The first set (volcanic stone) was used to provision the rockshelter 

with stone in response to a decreased residential mobility brought on by a 
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change in hunting strategies. This change in hunting, and logistical mobility, to 

taking prey more likely to be found at fixed, known locations, was probably in 

response to restrictions in access to alpine grasslands caused by environmental 

change and a concomitant loss of large marsupials as game. At the same time a 

smaller subset of the assemblage (chert) was structured in such a way to permit 

its use in hunting strategies based on taking prey that did not occur at fixed 

locations. The chert was used to provision individuals. In this sense, both the 

more mobile hunting strategy and the chert assemblage were the failsafe 

necessary to support the more permanent Holocene occupation of Nombe 

should the fixed-location prey strategy fail. 

At the same time as these changes in the structure of the Nombe 

assemblage were taking place there might have been a broader change in the 

procurement of flakable stone in the highlands, based around the use of sites 

with direct access to a permanent supply of good quality stone. This can be 

suggested on the basis of the pattern of occupation of Kafiavana, which appears 

dedicated to flaking large amounts of chert, for which the initial stage of 

reduction dominates. This in tum suggests the role of the site in provisioning 

other locations with chert, where its reduction continued. 

The second change occurred in the middle Holocene (after about 4,500 

years bp ). Again the change was structural. The maintenance on the component 

of the assemblage used to provision individuals (the chert) appears to become a 

lower priority and the provision in place (the volcanic stone) dominates. That 

this change occurred at sites in addition to Nombe appears to support its 
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association with the increased importance of horticulture as a means of daily 

subsistence. The result is a decline in the use of the forests and their associated 

hunting camps, such as Nombe, in turn reducing the need for more than simply 

provisioning the camps with flakable stone. 

The role in subsistence of highlands New Guinea flaked stone 

assemblages was to provide sharp edges. The shape of the artefacts on which 

these edges were carried does not appear to have been important, nor did it 

change over time. What did change was the organization of the assemblage that 

underlay the provision of sharp edges. The Nombe assemblage was 

manipulated to respond to the subsistence demands it was required to fulfill 

primarily through the agency of controlling the rates of core reduction. This in 

turn restructured the assemblage to meet the changing needs of its users. 

The future 

For the most part, studies of Pleistocene and early Holocene human 

activity in New Guinea have emphasized the importance of the adaptation by 

humans to exploiting and manipulating the flora rather than the fauna 

(cf Golson 1971, Groube 1989, White 1996). Over the longer term, this was 

undoubtedly so. The evidence from Nombe, however, is a reminder of the 

importance of hunting, an activity without which there may 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 
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intensity and duration of occupation events at the site. The role the 

development of small-scale shifting horticulture and local forest clearance 

played in these changes can only be inferred. The acceptance of horticulture - at 

the expense of hunting - as the driving force in prehistoric highlands New 

Guinea archaeology is perhaps too narrow an interpretation (cf. Gosden 

1995:816), especially for the late Pleistocene and early Holocene. Indeed, 

hunting of forest mammals remains the most important contribution to dietary 

protein, more so even than pigs, among some groups, despite these groups 

being entirely 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 at the 

site, around which, at least in part, the organization of the stone assemblage 

was arranged. 

The analytical methodology applied at Nombe suffered from two 

external limitations: small sample sizes and broad stratigraphic divisions. The 

main impact of these was the lack of fine chronological detail in the conclusions 

drawn about changes in the stone assemblage. 

Nombe, however, offered something that no other highlands site in New 

Guinea had: a flaked stone assemblage with elements up to 25,000 years old and 

the assemblage was associated with a dated sequence that allowed long term 

trends to be examined over both the Pleistocene and Holocene, as well as the 

transition between the two. 



Flaked stone and subsistence at Nombe 289 

The analysis presented here has not been able to address all of 

Holdaway' s (1995) concerns. This is in part because those concerns cannot be 

shown to be pertinent to highlands New Guinea; change over time and across 

the Pleistocene-Holocene transition, for example, is observable, but it is not the 

change in artefact form or size envisaged. Rather the structure of the Nombe 

assemblage changed in response to subsistence behaviour; the only reduction in 

artefact size positively identified, that for volcanic flakes, came from the middle 

Holocene. 

Analysis of the Nombe assemblage instead generates a different set of 

issues that need to be tested against other highlands New Guinea sites. The key 

points in this new interpretative framework are: 

• The relationship between hunting camps during the Pleistocene, in 

particular between those with and those without flaked stone assemblages. 

A subsidiary concern is whether the role of sites like Nombe in provisioning 

individuals with stone extended beyond higher altitude hunting activities to 

valley floor subsistence development as well. 

• The Pleistocene-Holocene transition appears to be marked by increased 

flake manufacture associated with organizing the flaked stone assemblage to 

cope with decreased residential mobility and increased logistical mobility at 

highlands hunting camps, while simultaneously sustaining limited 

provisioning of individuals with stone as a contingency. Sites are possibly 

occupied at this time for the express purpose of procuring flakable stone. 
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• The most marked change in the flaked stone assemblage at Nombe and 

elsewhere appears to have occurred in the second half of the Holocene, and 

involved declining interest in sustaining flaked stone technology. The site of 

Ritamauda indicated the likelihood of technological as well as raw material 

preference changes, while Manim (2) and Nombe show an apparently 

straightforward decrease in stone working. At Wafielek it has been 

suggested that an entirely new technology, including microliths, developed 

at this time (Bulmer 1991:476). This is perhaps the most exciting change, and 

one that requires further examination of highlands New Guinea flaked stone 

assemblages, as it is contemporary with major developments in subsistence 

behaviour and settlement patterns 

These then are the issues that can be taken to other highlands New 

Guinea flaked stone assemblages to provide an interpretative model to 

overcome the methodological problems that have until now dogged linking 

amorphous assemblages to the broader subsistence context. 

In future, linking the reduction sequence based methodology proposed 

here with use wear analysis will allow testing links between flaked stone 

assemblage structure and a range of hunting activities beyond hunting. The 

emphasis placed here on hunting as representative of the driving force behind 

changing patterns of subsistence mobility was· primarily because of the 

availability of a contemporary faunal assemblage known in detail. Similarly, 

other technological activities in highlands New Guinea, particularly axe 

manufacture, could be tied to this type of analysis. 
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The key to writing prehistory from the crude, colourless and 

unenterprizing flaked stone artefacts of highlands New Guinea lies not in 

looking at the form of the artefacts themselves, but rather the way in which 

their manufacture was structured. Had the Nombe assemblage been analyzed 

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 its 

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 organized whole. 
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Endnotes to Chapter 7 

1 Chert redirecting flakes did not provide the same result, and are not significantly 
larger than ordinary chert flakes (t-test, t = 2.077, p = .038). 

2 The Kafiavana artefacts were taken from Horizons VI, VII, VIII and IX, the dates for 
which are shown below (Table 7.4). Horizon IX was not directly dated, but its faunal 
content suggested a Pleistocene age (Plane 1972:168). 

14C Sam le Location 
Base Horizon II 
Horizon VI and VII 
Horizon VII and VIII 
Horizon VI and VII 
Horizon VII 
Horizon VII and VIII 

Date 
4,690 ± 170 (ANU-42) 
6,180±125 (NZ-1025) 
Z:6,750 ± 100 (ANU-41a) 
9,290±140 (NZ-1026) 
>9,500 (ANU-20) 
Z:l0,730 ± 370 (ANU-41b) 

Table 7.4: The 14C dates from Kafiavana and their location by horizon and stratum 
(White 1972:91). 
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I 

TERMINOLOGY 

The following glossary provides the basic definitions of the terminology used in 

this analysis. For the technical details surrounding the analytical use of some 

the terms described here, the reader is directed to Chapter 5. 

Amorphous 

This term is used generically to describe assemblages that lack a formal 

component or characteristic repeated forms. It is also describes the artefacts that 

occur within such assemblages. 

Artefact 

Any piece of stone that has been flaked, whether deliberately or as a by-product 

of deliberate stone working, regardless of form and whether used or not. More 

broadly, this term also describes any piece of stone showing evidence of having 

been put to use but not flaked, such as hammerstones. 

Axis I mass concentration index 

An index measuring the relative concentration of a core's mass about the 

measured striking axis. 
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Bulb of percussion 

A feature of the ventral surface of a flake that describes a distinct bulb 

protruding from the stone as a result of the application of force to the striking 

platform to detach the flake. 

A category of artefact, the primary purpose of a core is to provide the stone 

worker with capacity to detach other pieces of stone from it, usually flakes. 

Cores have at least one clearly identifiable striking platform and show at least 

one negative flake scar on a surface other than the striking platform (Figure I.l) . 

. Length 

Figure 1.1: A diagram of the primary axes measured on cores in the Nombe assemblage. EPA 
was measured at the point where platform thickness intersected with the flaking face of the 
core. 



Appendix I: terminology 309 

Core rotation 

A term that describes the stone worker turning, or rotating, a core in order to 

use a new striking axis and thus create a new striking platform. In theory a core 

can be rotated several times. On a flake or piece of debitage, negative flake scars 

running in more than one direction make evident the rotation of the parent core 

prior to the detachment of that flake. 

Cortex 

The weathered outer surface of stone, the remains ·of which may occur on 

artefacts. In this analysis, two forms are identified: pebble (waterworn) and 

non-pebble (other than waterworn, including reef cortex and limestone). In this 

analysis cortex is simply identified as present or not, and the relative frequency 

of artefacts showing analyzed. Cortex occurring on striking platforms is 

recorded as a separate variable. 

Debitage 

A category of artefact used to describe artefacts identifiable as neither core nor 

flake, or any other category of artefact. In general, pieces of debitage lack a 

striking platform and termination, and the striking axis is frequently 

indeterminable. All other features of artefacts, such a negative flakes scars and 

cortex, can usually be identified. 

Decortication 

The removal of cortex from the surface of a core. 
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Dorsal surface (or face) 

A feature of flakes describing what was the flaking surface of the core prior to 

the flakes' removal; the outer surface of the flake, generally showing negative 

flake scars. 

Exterior platform angle (EPA) 

A variable occurring on cores and flakes describing the exterior angle between 

the striking platform and the flaking surface or dorsal surface. Expressed in 

degrees. Also referred to simply as the platform angle. 

A category of artefact, flakes are pieces of stone struck from cores, the primary 

purpose of which is to provide a sharp edge. They are distinguished from other 

pieces of flaked stone by having part of the parent core's striking platform 

identifiable and, usually, a visible bulb of percussion. 

Flaked piece 

A generic category of artefact used to describe artefacts other than cores, that is, 

core products. This term is used to describe flakes and debitage combined. 

Flaking surface 

A feature of cores used to describe any surface other than the striking platform 

from which flakes have been detached. The primary flaking surface is the one 

from which the majority of flakes have been detached. 
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Hammerstone 

A stone, usually a river pebble, used to strike cores in order to impart the 

necessary force to detach flakes. 

Implement 

A generic term used to describe artefacts that have been used in an activity 

other than stone working, in other words, a tool. 

Length 

A variable describing the measurement taken along the striking axes of artefacts 

for which this can be determined. On cores, length measures perpendicularly 

from the primary striking platform to the base of the core. On flakes, length 

measures from the point at which the flake was struck to detach it to its 

termination, generally perpendicular to the striking platform. Length on 

debitage is measured on the maximum dimension. Expressed in millimetres. 

Negative flake scars 

A variable occurring on artefacts, this term describes the scars left by flakes 

previously removed from the flaking surface of a core. Negative flake scars are 

also evident on the dorsal surfaces of flakes, reflecting the core flaking surface 

carried away by those flakes. The variable is also referred to as the negative 

flake scar count. 
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Platform thickness 

A variable measured on cores and flakes across the top of the striking platform 

in the same axis as artefact thickness, that is, perpendicular to the flaking or 

dorsal surface. 

Platform width 

A variable measured on cores and flakes across the top of the striking platform 

in the same axis as artefact width, that is, parallel to the flaking or dorsal 

surface. 

Redirecting flakes 

A category of artefact that describes flakes struck perpendicular to the existing 

striking platform of a core to carry away SSF, create a new platform or as the 

first flake detached after core rotation (cf. Figure 5.7). 

Reductive indicators 

Technological features observed on artefacts, for example exterior platform 

angle, that are used analytically to reconstruct the reduction sequence at a 

sample or population level. 

Striking axis 

On cores a variable describing the axis down which flakes have been struck and 

detached. On a flake, the axis down which force was applied to the core to 

detach that flake. Length is measured on this axis. 
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Where core rotation is evident, the axis down which the majority of negative 

flake scars are manifest is taken as the primary striking axis. 

Striking platform 

A variable occurring on artefacts, the striking platform, also referred to simply 

as the platform, is the surface on a core that has been struck to detach flakes. 

Flakes also carry away part of the striking platform of their parent core. 

Where core rotation has occurred, the platform from which the majority of 

flakes have been struck is taken as the primary striking platform. 

Sub-platform stacked step fracture (SSF) 

A variable occurring on artefacts that describes the result of repeated blows to 

the edge of a striking platform that have removed a series of very small flakes 

ending in stepped terminations. The negative flake scars thus resulting stack 

up, eventually rendering that striking axis of the core useless. SSF occurs just 

below the striking platform on both the flaking surface of cores and the dorsal 

surfaces of flakes. 

Termination (also flake termination) 

A variable occurring on flakes that describes how the flake detached from the 

core at the furthest point from the striking platform. 

Types of flake termination are (Figure I.2): 

Feathered, which describes a termination where the flake's ventral and dorsal 

surfaces meet in a fine edge; 
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Hinged, which describes the premature termination of the flake, creating a 

curved termination across the thickness of the flake; 

Stepped, which describes the sudden, premature termination of the flake at near 

to perpendicular to the parent core's flaking surface; 

Basal, which describes a termination that has undercut and carried away part of 

the base of the parent core; 

Broken, which describes a clearly identifiable break across the flake that has 

resulted in the loss of the termination; and 

Missing, describing a very small number of flakes for which it appears that the 

termination has been broken off post-excavation, probably during transport 

from the site. 

Hinged 
Stepped 

Basal 
Feathered 

Figure 1.2: The four key types of flake terminations, feathered, hinged, stepped and basal, in 
profile. 
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Thickness 

A variable occurring on artefacts measured at the same point as width but at a 

right angle to it. Expressed in millimetres. 

Ventral surface (or face) 

A feature of flakes describing the surface opposite the dorsal surface. This 

surface generally shows a bulb of percussion. 

Width 

A variable occurring on artefacts measured at a right angle across, and halfway 

down, length. Expressed in millimetres. 

Weight 

The mass of an artefact expressed in grams. 




