This article was downloaded by: [Australian National University]

On: 05 October 2012, At: 02:08

Publisher: Routledge

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered
office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH, UK

The Journal of Island and Coastal

ISLAND Archaeology

COASTAL Publication details, including instructions for authors and

ARCHAEOQLOGY subscription information:
i http://www.tandfonline.com/loi/uica20

Obsidian Source Use in Tongan

Prehistory: New Results and Implications

Christian Reepmeyer 2 , Geoffrey Clark @ & Peter Sheppard ”

# Department of Archaeology and Natural History, School of Culture,
History and Language, Australian National University, Canberra,
Australian Capitol Territory, Australia

b Department of Classics and Ancient History, University of
Auckland, Auckland, New Zealand

Version of record first published: 24 Jul 2012.

To cite this article: Christian Reepmeyer, Geoffrey Clark & Peter Sheppard (2012): Obsidian
Source Use in Tongan Prehistory: New Results and Implications, The Journal of Island and Coastal
Archaeology, 7:2, 255-271

To link to this article: http://dx.doi.org/10.1080/15564894.2011.611858

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://www.tandfonline.com/page/terms-and-conditions

This article may be used for research, teaching, and private study purposes. Any
substantial or systematic reproduction, redistribution, reselling, loan, sub-licensing,
systematic supply, or distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation
that the contents will be complete or accurate or up to date. The accuracy of any
instructions, formulae, and drug doses should be independently verified with primary
sources. The publisher shall not be liable for any loss, actions, claims, proceedings,
demand, or costs or damages whatsoever or howsoever caused arising directly or
indirectly in connection with or arising out of the use of this material.



http://www.tandfonline.com/loi/uica20
http://dx.doi.org/10.1080/15564894.2011.611858
http://www.tandfonline.com/page/terms-and-conditions

Downloaded by [Australian National University] at 02:08 05 October 2012

Journal of Island & Coastal Archaeology, 7:255-271, 2012
Copyright © 2012 Taylor & Francis Group, LLC

ISSN: 1556-4894 print / 1556-1828 online

DOI: 10.1080/15564894.2011.611858

SHORT REPORTS

Obsidian Source Use in
Tongan Prehistory: New
Results and Implications
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!Department of Archaeology and Natural History, School of Culture,

History and Language, Australian National University, Canberra, Australian
Capitol Territory, Australia

2Department of Classics and Ancient History, University of Auckland, Auckland,
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ABSTRACT

The article presents results of an obsidian sourcing study on artifacts
JSfrom Tonga and Fiji. New LA-ICPMS data on obsidian source locations
on Tafabi in nortbern Tonga are discussed in relation to inter-island
mobility during two important phases in the Central Pacific: the late-
Lapita pbase in Fiji-West Polynesia at 2700-2600 cal. BP and during
the time of the rise of Polynesian chiefdoms at ~1000-400 cal. BP. The
sourcing results indicate that two sources of obsidian were exploited
during Tongan prebistory. It is suggested that different modes of inter-
action were responsible for obsidian movement during the early and
late phases of Tongan prebistory.

Keywords obsidian, provenance studies, colonization, maritime connection of Polynesian
chiefdoms

Received 17 May 2011; accepted 4 July 2011.

Address correspondence to Christian Reepmeyer, Department of Archaeology and Natural History,
School of Culture, History and Language, Australian National University, H.C. Coombs Building (No. 9),
Canberra, ACT 0200, Australia. E-mail: Christian.Reepmeyer@anu.edu.au

255



Downloaded by [Australian National University] at 02:08 05 October 2012

INTRODUCTION

Geochemical studies of lithic artifacts in
the Pacific have been highly effective in
tracking the spatial distribution of raw ma-
terials and provide unique insight to the
social interaction of Oceanic communities
(Best 1987; Collerson and Weisler 2007;
Reepmeyer et al. 2010). Two chronologi-
cal periods are associated with long-distance
voyaging in the Western Pacific Ocean based
on the chemical sourcing of obsidian and
basalt artifacts found in archaeological con-
texts. The most extensive distribution of
any prehistoric material occurred during
the Lapita colonization of Near and Remote
Oceania (~3200-2700 cal. BP) when obsid-
ian was transported from New Guinea as
far east as Fiji and north to Island Southeast
Asia, spanning a region some 6500 km (Bell-
wood and Koon 1989; Best 1987; Specht
et al. 1988; Spriggs et al. 2010; Summer-
hayes 2009). A second episode of expan-
sive voyaging took place in the 2nd mil-
lennium AD when basalt tools, particularly
those from Samoa, were widely distributed
(Best et al. 1992; Clark 2002; Collerson and
Weisler 2007; Fankhauseretal. 2010; Weisler
1995; Weisler 1997), and the amount of non-
local material found in archaeological sites
indicates a marked increase in the frequency
and extent of prehistoric interaction (Bed-
ford and Spriggs 2008; Clark and Bedford
2008; Green 1996; Kirch and Yen 1982).
The mechanisms responsible for a two-
stage sequence of long-distance voyaging
in Pacific prehistory are, however, poorly
understood. Was early obsidian distribution
the result of long-distance migration during
a colonization ‘pulse’ (Green 2003; Kirch
1991; Reepmeyer et al. 2010; Sheppard
1993; Specht 2002) followed by the isola-
tion of founding communities (Kirch 1978),
or did long-distance interaction continue for
several centuries—as suggested by similar
changes in the western and eastern Lapita
decorative ceramic system (Summerhayes
2000:233)—into the post-Lapita period? Sim-
ilarly, was the distribution of basalt tools in
the last 1,000 years connected to the growth
of complex maritime societies like that of
Tonga (Clark 2010; Clark et al. 2008), or per-

Christian Reepmeyer et al.

haps similar to the movement of obsidian in
Lapita times, the result of a rapid population
expansion from West Polynesia that estab-
lished humans on remote landmasses in East
Polynesia (Wilmshurst et al. 2011)?

In this article, we examine the geochem-
istry of obsidian artifacts found in archae-
ological sites on Tongatapu Island in the
Kingdom of Tonga and Lakeba Island in the
Lau Group of east Fiji (Figure 1; Table 1).
After colonization, local communities dis-
covered and exploited regional obsidian
sources in northern Vanuatu (Reepmeyer
et al. 2010), Western Samoa (Sheppard et al.
1989), and Tafahi/Niuatoputapu in northern
Tonga (Kirch 1984b). These local obsidian
sources appear to have been exploited for
relatively long periods and their study has the
potential to shed light on different modes of
material transport, particularly those associ-
ated with the movement of people within
and between archipelagos during the Lapita
phase (Best 1984; Clark 2000; Reepmeyer
2009) and the role of maritime chiefdoms in
the transport of people and goods during the
last millennium AD (Barnes and Hunt 2005;
Clark 2002).

BACKGROUND GEOLOGY

The geology of Tonga has recently been
summarized by Smith and Price (2006) and
Dickinson and Burley (2007). The Tongan
archipelago is part of the Tonga-Kermadec
subduction system, which extends from im-
mediately south of the Samoa archipelago in
the North to New Zealand in the South. The
Tongan and Kermadec sections of the sys-
temare separated by the impinging Louisville
Ridge, a seamount chain, at 25.6° S (Smith
and Price 2006:316).

The Tongan section of the Island arc can
be further subdivided into four separate seg-
ments. The northern-most segment includes
the island cluster of Niuatoputapu/Tafahi to
the north and Fonualai to the north. The
central arc segment contains the main sur-
face features of the Tongan archipelago; the
Tofua chain consisting of a series of north-
south aligned basalt and basaltic andesite
islands (Ewart et al. 1977), and the low-lying
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Figure 1. Map of the area. Location of Lakeba Island in eastern Fiji and Talasiu/Lapaba on Tongat-
apu (e) and major obsidian sources of the West and Central Pacific (»).

islands of limestone capped, extinct, sub-
marine volcanoes situated on the Tongan
Platform (Bloomer et al. 1994), separated
from each other by the Tofua Trough. The
two southern segments of the Tongan arc
consist of submarine volcanoes as a continu-
ation of the Tofua chain with the exception
of the southern island of ‘Ata.

The geochemistry of the Tonga-
Kermadec arc has been extensively studied
(Ewart et al. 1998). Surface exposures of sili-
cate rich volcanic rocks are only present on

the Tofua chain. Records of exposed low-
silica rhyolitic flows are scarce, but dacite
is found on the islands of Tofua, Metis Shoal
(although these volcanics derive from recent
volcanic eruptions) and Fonualai (Ewart etal.
1977). The distinct elemental composition of
the arc consists of an enrichment of large-ion
lithophile elements (LILE) in contrast to high-
field strength elements (HFSE) and heavy
rare earth elements (HREE) that has been
discussed by Ewart et al. (1994, 1998:332)
and Ewart and Hawkesworth (1987).

Table 1. Obsidian sources and site locations with tentative provenance of artefacts.

Island Outcrop Site No. of samples Proposed source
Tonga-Tafahi Tefitomaki 4
Hala'Uta 1
Tonga-Tongatapu Lapaha 1 Central Tonga Arc
Talasiu 4 Tafahi-Hala’Uta
Lakeba Qaranipuqa (site 197) 2 Tafahi-Hala’Uta
Laselase (site 2b) 1 Central Tonga Arc
Wakea (site 196) 2 Tafahi-Hala’Uta
Ulunikoro (site 47) 1 Tafahi-Hala’Uta
JOURNAL OF ISLAND & COASTAL ARCHAEOLOGY 257
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There is a clear latitudinal geochemical
variation along the Tongan arc according
to Ewart et al. (1998:344), Element abun-
dances of HFSE (Ti, Yb) and element ratios of
Zr/Sm decrease in a northern direction sug-
gesting increasing magma source depletion,
whereas element ratios of Sc/Y and Nb/Yb
increase in the northern section of the arc.
These element ratios will be discussed in re-
lation to two obsidian artifacts which do not
appear to be from the Tafahi source in north-
ern Tonga.

BACKGROUND LOCATIONS

Tafahi, Tonga

The Tafahi obsidian source samples ex-
amined were collected by G. Rogers (1974;
seealso Smith etal. 1977), who also found ob-
sidian artifacts on the adjacent island of Niu-
atoputapu in archaeological sites. According
to Dye (1988:287) the source of four obsidian
samples analyzed is the Tefitomaka outcrop
on Tafahi (Figure 1). The primary deposit
is a tuff in which nodules of volcanic glass
are embedded. The source description sug-
gests that the deposit originates from a py-
roclastic flow rather than a rhyolitic/dacitic
dome, which is also supported by the ma-
trix heterogeneity of the material with large
amounts of phenocrysts macroscopically vis-
ible. The fifth source sample derives from
the Hala’Uta outcrop on Tafahi, but no de-
tailed geological description of its setting is
available.

The volcanic glass artifacts recovered
during survey and excavation of Lapita and
Polynesian plainware sites on Niuatoputapu
exhibited similarity in hand specimen to ma-
terial from the extinct island volcano on
Tafahi, which is located some seven kilome-
ters from Niuatoputapu. Geochemical analy-
sis of several of the artifacts by Ward (Ward
in Rogers 1974:345) using XRF tentatively
supported this provenance. In addition, Dye
(1988:287) described a tuff outcropping “be-
hind Vaipoa village” on Niuatoputapu that
appeared similar to the tuff on Tafahi with
embedded obsidian nodules. No source sam-
ples from this location were available.

Christian Reepmeyer et al.

Lakeba, Fiji

The analyzed artifacts comprise six
pieces from a set of 19 flakes found at four
different sites on Lakeba Island in eastern Fiji
(Best 1984, 1987). Best’s (1984) marine shell
dates were not Conventional Radiocarbon
Ages (CRAs) but were reservoir-corrected
ages that had been adjusted for an in-house
laboratory standard (Fiji marine shell stan-
dard; see Petchey et al. 2010). The marine
shell and charcoal results reported here were
recalculated with reference to the modern
oxalicacid standard and are CRAs. Two flakes
derive from the deepest layers (Layer T, R-O)
of the Qaranipuqa (séfe 197) rock shelter and
were previously sourced to Tafahi in north-
ern Tonga (Best 1987). A radiocarbon date
from Layer T has an age of 2330-2870 cal.
BP (NZ 4596, charcoal, 2540 + 127 BP), and
Best (1984:fig. 6.7) considered that Layer T
had an age of 2700 cal. BP, indicating move-
ment between east Fiji and Tonga during the
early settlement phase.

One obsidian flake (ANU-9164) was from
the Laselase rock shelter (site 2(b)) in Layer
J3. The overlying J1 layer is dated by a ma-
rine shell determination to 950-1140 cal. BP
(NZ 5182, Turbo chrysostomus, 1495 £+ 33
BP). Two flakes from the Wakea coastal flat
(site 196) and one flake from the upper lev-
els of the Ulunikoro fortification (site 47)
could not be clearly identified to a source
(Best 1984:434). The two flakes from the
Wakea coastal flat were found in the early de-
positin Layer B dated with charcoal to 2490-
3060 cal. BP (NZ 4807, 2698 + 107) and
2500-2850 cal. BP on marine shell (NZ 4809,
Trochus niloticus,2937 + 63BP). Thelarger
standard error associated with NZ 4807 sug-
gests that the marine shell result (NZ 4809)
with an age of 2650-2790 cal. BP (p = .98)
is the more accurate of the age determina-
tions. A single obsidian flake was recovered
from an excavation on the Ulunikoro fortifi-
cation (Square 19). The excavation was not
described in detail, but the description has
Layer A asatopsoil “of a friable granularloam,
dark reddish brown, containing cultural ma-
terial and in the upper 50 to 100 mm a com-
pact root zone” (Best 1984:112), suggesting
disturbance of near-surface sediments. The
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Figure 2. Alkalinity distribution of selected obsidian sources in the Western Pacific.

Ulunikoro fortification is dated to 850 cal. BP,
with reuse, particularly of the highest parts
of the site around 600-400 cal. BP. The re-
maining 13 obsidian pieces found on Lakeba
have been recently discussed by Reepmeyer
and Clark (2010) and appear to derive from
a source location in west Fiji.

Tongatapu, Tonga

Five artifacts were recovered from ex-
cavations at Lapaha and Talasiu. Lapaha is
located on the Fanga ‘Uta lagoon on Ton-
gatapu and was the central place of the
Tongan chiefdom during the height of its
influence (Burley 1998; Clark et al. 2008;
Clark 2010). Evidence of the complex and
highly stratified Polynesian society include
massive stone-faced tombs (langi) built for
the paramount Tu’i Tonga lineage and other
paramount chiefs (Kirch 1984a). One arti-
fact (‘Lapaha’)! wasfoundinassociation with
the tomb J20 (Paepae’otelea), which dates

to 500-300 cal. BP (Clark et al. 2008:996-
997). It has three stone tiers of reef lime-
stone and beach rock slabs and was lo-
cated on reclaimed land west of the old
shoreline.

Talasiu is located to the north of La-
paha where a midden deposit site listed
as TO-Mu-2 by Spennemann (1986) ex-
tends along 100 m of the old shoreline.
The midden deposit contains abundant pot-
tery and marine shell and was excavated
by Jack Golson in 1957 (J. Golson, per-
sonal communication). In 2008, human re-
mains were seen protruding from a road
cut and an excavation of 1.5 m by 1.5 m
called TP.1 was made to recover the remains
and sample the TO-Mu-2 midden deposit.
Four flakes of volcanic glass were recovered
from the midden, which is dated by two
samples of charred coconut endocarp (Wk-
28234, 2473 + 31 and Wk-28235, 2510 +
30) that have a pooled age of 2490-2720 cal.
BP, consistent with a late Lapita/early Poly-
nesian plainware age.

JOURNAL OF ISLAND & COASTAL ARCHAEOLOGY 259
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Figure 3. Primitive mantle normalized trace element diagram of Tafabi outcrops in comparison to
volcanic glass sources in Samoa (geochemical data taken from Sheppard et al. 1989) and

OIB.

RESULTS

The obsidian samples (Table 1) were exam-
ined with a JEOL JSM6400 SEM equipped
with an Oxford ISIS EDXA (Oxford Instru-
ments Link ISIS 3.3 software) for nine ma-
jor elements (Na, Mg, Al, Si, Ca, K, Ti, Mn
and Fe) at the Research School of Biologi-
cal Sciences, Australian National University
(Ambrose et al. 2009; Reepmeyer 2008;
Reepmeyer et al. in press). LA-ICPMS analy-
sis was conducted in the Research School of
Earth Science at the Australian National Uni-
versity (Falkner et al. 1995; Longerich et al.
1996; for detailed experimental set-up and
methods used, Ambrose et al. 2009; Reep-
meyer 2008; Reepmeyer et al. in press). Sam-
ples were analyzed in an AGILENT 75008
ICPMS combined with a Lambda Physik
193 nm wavelength ArF laser ablation sys-
tem, with the laser diameter set at 86 pum.
Counts for 31 isotopes were determined by
calculating the mean counts for each isotope

from three analysis runs per sample. For mul-
tivariate statistical analysis, the statistics pro-
gram C2 was employed (Juggins 2005).

Five source samples were analyzed from
TafahiIsland and two sub-sources were iden-
tified. The most distinctive feature of ob-
sidian from the Tongan arc in comparison
with obsidian sources in the Western Pacific
(Ambrose et al. 2009; Reepmeyer et al. in
press) is the strong depletion in both LILEs
and selected HFSEs. Both sources are distin-
guishable from more Western Pacific obsid-
ian sources by their low alkalinity (Figure 2),
especially low K, O values (< 1.5 wt%) (Smith
and Price 2006:2325, fig. 3) and high Fe, Ca
and Mg content (Table 2). In comparison
with the Oceanic volcanic glass sources in
Samoa to the north and Polynesian islands
to the east there is a higher depletion of
all trace elements, which is characteristic
of Island Arc obsidian sources, compared to
an OIB trace element distribution (Albarede
2003) which is characteristic of the Oceanic
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obsidian sources (Figure 3). Situated on the
northernmost extension of the Tongan Arc,
both Tafahi sources show distinctive trace
element ratios of Sc/Y, Zr/Sm and Nb/Yb for
volcanic rocks, confirming the geochemical
variability of the Tongan Arc.

In total, 11 obsidian flakes (six from
Lakeba and five from Tongatapu) were in-
cluded in the multi-element analysis. The
geochemical composition of the artifacts
was compared with chemical results from
13 obsidian sources in New Guinea and two
sources in Vanuatu (Figure 1). The obsidian
source samples are from the Obsidian Col-
lection in the Department of Archaeology
and Natural History in the Australian National
University (Ambrose et al. 2009; Reepmeyer
et al. in press). Obsidian sources from New
Zealand were excluded from the comparison
as they show distinctive higher values in Rb
and Zr, and significant lower values in La and
Th (Leach 1996).

Element concentrations of 31 isotopes
measured with SEM-EDXA and LA-ICP-MS
were statistically tested for their ability to
separate the different obsidian sources from
one another. Principal Component Regres-
sion on the first and second score gave potas-
sium oxide (K,O) and the elements of Rb, Cs,
W, Pb, Th and U the highest source discrimi-
nation. These oxides and elements were ex-
amined with the method of Principal Com-
ponent Analysis (PCA). The PCA showed a
clear separation of all obsidian sources from
each other, with the first eigenvector repre-
senting 69.5% of the variance and the sec-
ond 16.9% (Figure 4). Five obsidian artifacts
from Lakeba and four artifacts from Talasiu
(group-averages are given in Table 2) could
be sourced to the Hala’Uta outcrop on Tafahi
innorthern Tonga. Thereisaclear distinction
between the two source outcrops on Tafahi,
suggesting that only one of these outcrops
was utilized in prehistory.

Ward’s (Ward in Rogers 1974:345) pre-
vious XRF study of a sample set from the
11,000 volcanic glass artifacts found at Lapita
sites on Niuatoputapu (Kirch 1984b) indi-
cated that they originate from the Tefitomaka
outcrop on Tafahi. Comparing the early XRF
results (Table 3) with the new LA-ICP-MS re-
sults, particularly Rb and Zr values, it seems

Christian Reepmeyer et al.

' Admiralty Islands

- Nerth Tonga

0.2 Central Tonga (?) w
D¥Entrecasteaux Islands

-0.24 ‘@_ West New Britain

Component 2 (16.9% of variance explained)

X Aanuatu

-0 T T T T T T T I 1
-20 -1.0 0.0 1.0 20 30

Component 1 (69.5% of variance explained)

Figure 4. Principal Component Analysis of ob-
sidian artifacts in comparison with
13 obsidian sources in the Western
Pacific. Principal components analy-
sis of selected elements and element
ratios for source samples from the
Kutau/Bao (M), Baki (A); Mopir (+.);
Lou (1); Manus (B); West Fergusson
(o); East Fergusson (e); Vanua Lava
(+), Gaua ( x ); Tafabi - Tefitomaka
(V) Tafabi - Hala’Uta (e) obsidian
sources and Lakeba (») and Tongat-
apu - Lapaba and Talasiu - artifacts

).

likely that the Tefitomaka outcrop was not
the main obsidian source. Rather, it was the
Hala’Uta outcrop, which has source samples
that plot with artifacts from Lapita/late Lapita
sites on Lakeba and Tongatapu (no elemen-
tal data available for the volcanic glass source
on Niuatoputapu).

The two obsidian artifacts from sites dat-
ing to the 2nd millennium AD plot away
from all artifacts and obsidian sources in the
PCA. There is a strong correlation between
the geochemical composition of these two
artifacts found on Lakeba and Lapaha (Fig-
ure 5). Both artifacts show low K,O values
(<0.8 wt%) typical for the Tongan Arc, but
could not be sourced to the Tefitomaka or
Hala’Uta outcrops on Tafahi.

Distinctive trace element ratios of
Nb/Yb, Zr/Sm and Sc/Y suggest that the
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Table 3. Absolute counts and summary statistics of XRF analysis (data taken from Ward and

Rogers 1974).

Mn Rb Sr Zr Zr/Mn Rb/Sr
Niuatoputapu sites mean 1876.9 15.8 194.8 271 0.014 0.081
SD 180.9 7.3 28.5 14.6
p=.05 112.1 4.5 17.7 9.0
Tafahi source mean 1353.5 26.1 233.7 58.0 0.043 0.112
SD 154.2 3.5 12.2 14.3
p=.05 95.6 2.2 7.6 8.9

source of the artifacts is not located in the
northern section of the Tongan Arc. This is
supported by additional trace element ratios
of Th/Yb, Zr/Ba and Nb/Yb which show a
more southern alignment consistent with a
possible source in the central part of the
Tongan Arc. In relation to Ewart et al.’s
(1998:345, fig. 5) latitudinal distribution of
trace element ratios on the Tonga-Kermadec
Arc, a source location in the volcanic islands

100.0

10.0

01

0.0 T " - T ' T
Rb Ba Th u Ta K La Ce Pb

(Hunga Ha’apai, Hunga Tonga, Fonuafo’ou,
Tofua, Kao, Late) south of 18.5° South and
north of 21.5° South is assumed.

DISCUSSION AND CONCLUSION

The study has shown a potential change
in the use of obsidian sources over time,
with raw material from Tafahi/Niuatoputapu

—i— Lakeba Group-Av.
—&— Talasiu Group-Av.
—8— Lakeba outlier
| —e—Lapaha

Sr P Nd Ir Eu Ti Dy Y Yb Lu

Figure 5. Primitive Manile normalized trace diagram of analyzed artifacts showing two distinctive

source locations.
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transported during the Lapita era to Talasiu
on Tongatapu (600 km) and Lakeba Island in
east Fiji (600 km). Both of the early sites with
Tafahi/Niuatoputapu obsidian are radiocar-
bon dated to ~2850-2650 cal. BP, and have
ceramic assemblages with small amounts of
dentate-stamped Lapita pottery, indicating
obsidian transport after initial colonization
(Clark and Anderson 2009a). Obsidian move-
ment during the early colonization phase has
been connected to the importance of social
interaction between small founding commu-
nities in thinly populated island groups (An-
derson 2003). In these situations obsidian
has been postulated as a social object whose
movement helps to connect isolated com-
munities (Green 2003; Kirch 1991; Reep-
meyer et al. 2010; Sheppard 1993; Specht
2002). This interpretation of obsidian trans-
port is supported by the use of local obsidian
sources that were exploited after Lapita col-
onization, but which have a limited distribu-
tion compared to the Kutau-Bao source in is-
land New Guinea. Intensive exploitation and
utilization of Tongan obsidian occurred only
close to the source, as seen in the large num-
ber of flaked artifacts found on Niuatoputapu
in ceramic and post-ceramic sites (Kirch
1984b) and their limited presence in ceramic
deposits on Vava'u, the Ha’apai Group (Dye
1988) and Tongatapu. On islets off Vava'u,
Burley (2007b:195) recorded volcanic glass,
currently unsourced, butassumed to be from
Tafahi/Niuatoputapu, in all Polynesian plain-
ware sites (~2650-1550 BP) while at the
Falevai site on Kapa Island, Connaughton
(2007:209) reports four obsidian flakes from
upper Polynesian plainware levels, but none
in Lapita or early Polynesian plainware lev-
els. At the early Nukuleka site (~2900-2650
cal. BP) on Tongatapu two obsidan flakes
from Tafahi/Niuatoputapu have been iden-
tified (Burley et al. 2010).

Combining the distributional and
chronological data suggests there was a
rapid and not necessarily linear movement
of Lapita groups in east Fiji and Tonga.
Interaction apparently extended further, as
indicated by pot tempers and stone adzes
from west Fiji in Lapita deposits on Lakeba
Island and a pot sherd from the Mulifanua
Lapita site in Samoa with a quartz temper

Christian Reepmeyer et al.

indicating an origin in west Fiji (Clark 2000).
While the earliest Lapita sites in west Fiji
(3050-2950 cal. BP) have obsidian from the
Kutao-Bao source inisland New Guinea (Best
1987; Nunn 2007:170), itis apparent that the
oldest sites in east Fiji and Tonga date slightly
later (~2900-2800 cal. BP) and have volcanic
glass from northern Tonga in deposits that
date to the initial and later stages of Lapita
colonization. This suggests that there was
ongoing and relatively high rates of mobility
between east Fiji and southern and northern
Tonga during the Lapita phase. As the voyag-
ing distances between Tafahi/Niuatoputapu
and east Fiji/Tongatapu (600 km) are greater
than the sailing distances to Samoa (300 km)
and ‘Uvea (400 km) it is likely that voyaging
to these islands also took place.

A parsimonious explanation of Lapita
voyaging patterns in Fiji-West Polynesia
based on exotic pottery (e.g., Burley and
Dickinson 2010) posits the arrival of multi-
ple groups in the large landmasses of west
Fiji and possibly Tonga over several cen-
turies, suggesting the likelihood of some
return voyaging to New Caledonia, Vanu-
atu, and the Reef/Santa Cruz Islands (Sum-
merhayes 2000). The eastward expansion
of these early groups and their descendents
appears to have a strongly nodal charac-
ter, based on the size/number of Lapita
sites on Lakeba in the Lau Group, Tongat-
apu in southern Tonga, and Niuatoputapu in
northern Tonga, and absence of West New
Britain obsidian in West Polynesia. A series
of staging locations has several advantages
for a dispersed and mobile colonizing pop-
ulation spread across several archipelagos,
including the efficient transmission of ge-
ographic information, the opportunity for
group recruitment and exchange, opportu-
nity for reverse migration, and the perfor-
mance of integrative events such as those
relating to birth, death, marriage, and the
socio-cultural belief system. We hypothe-
size that a low population density in east
Fiji-Tonga-Samoa (and potentially ‘Uvea and
Futuna-Alofi) during the first centuries of
colonization (see also Burley 2007a) en-
couraged greater amounts of long-distance
travel relative to Lapita groups in Vanu-
atu, New Caledonia and West Fiji, which
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resulted in material culture and socio-
linguistic similarities, and to a lesser ex-
tent the physical transportation of obsid-
ian, over a broad area of the Central Pacific.
Whether interaction continued in the Poly-
nesian plainware phase is less clear. The con-
traction of transport networks evidenced by
an absence of obsidian from northern Tonga
in the post-Lapita deposits of Fiji might be as-
sociated with a decrease in inter-archipelago
voyaging. If an increasing population den-
sity is related to a decline in inter-archipelago
mobility in the post-colonization era then it
should also be manifested by the stylistic di-
vergence of Tongan ceramics from the pot-
tery assemblages of east Fiji and Samoa. The
restriction of volcanic glass from northern
Tonga to east Fiji-Tonga may be related to the
formation of the Tokalau Fijian-Polynesian
language branch of Proto-Central Pacific that
developed in northeast Vanua Levu, the Lau
Group and Tonga (Geraghty 1983; Pawley
n.d.). The close correlation between the ge-
ographic patterning in the linguistic data
and the distribution of Tongan obsidian indi-
cated that geochemical sourcing studies are
a powerful tool for tracking regional and sub-
regional changes in Lapita and post-Lapita in-
teraction and migration behavior.

Recent research on the source of obsid-
ian in Lapita sites in the Reef-Santa Cruz Is-
lands (RSC) off the main Solomon Islands
and Lapita sites in Vanuatu indicates an initial
colonization pulse from island New Guinea
to the RSC Islands that carried with it ob-
sidian from West New Britain (WNB). An
early emphasis on West New Britain obsid-
ian was followed by the dominance of ob-
sidian from the Admiralty Islands in late-
Lapita sites in the Bismarck Archipelago
(Summerhayes 2004, 2009). Admiralty Is-
lands obsidian is minimal/absent, however,
in the RSC Lapita sites (Green 1987; Shep-
pard 1992; Sheppard and Walter 2006) and
there is a dramatic decline in the num-
ber and size of WNB obsidian artifacts in
the oldest Lapita sites in Vanuatu, New
Caledonia and Fiji Archipelago (Reepmeyer
2009; Reepmeyer et al. 2010). This suggests
that after leaving the RSC, Lapita groups
in Vanuatu and island groups to its south
and east ceased to have major interactions

with Lapita communities in the Bismarcks
region, and Lapita migration from the Bis-
marcks to the RSC may have been mini-
mal/absent during the period of Admiralty
Island obsidian use.

The similarity between the process of
cultural diversification in historical linguis-
tics (above) and in the obsidian data sug-
gests that disruption to long-distance in-
teraction networks among founding Lapita
communities occurred relatively soon after
archipelago colonization. Change to the size
of prehistoric interaction zones and to con-
tact intensities can similarly be tracked using
the distribution of obsidian sourcesin the Ad-
miralty Islands, southern New Guinea, north-
ern Vanuatu, northern Tonga and Samoa to
illuminate the dynamics of Lapita coloniza-
tion behavior in different parts of the West
and Central Pacific.

Evidence for the resumption of inter-
archipelago interaction in the Central Pa-
cific from the sourcing of basalt artifacts
dates to ~1000 BP may be related to in-
creased oceanic seafaring during the colo-
nization of East Polynesia coupled with the
rise of complex chiefdoms that supported
extensive maritime activity. This study in-
dicates that in the late prehistoric period
there was a change in raw material use
with an unknown source most likely close
to the Tongan chiefdom transported to La-
paha on Tongatapu and Lakeba (site 2(b))
in east Fiji, and Tafahi/Niuatoputapu obsid-
ian taken to Lakeba (site 47; ANU-9166). The
re-emergence of inter-archipelago voyaging
is likely to have had significant cultural im-
pacts, as site 47 (Ulunikoro) is currently the
oldest and largest securely dated fortification
structure in Fiji-West Polynesia (Clark and
Anderson 2009b). The early age and size of
Ulunikoro are anomalous in the Fiji Group,
and Best (1984) suggested a Tongan origin
for the defensive site followed by later use
by a Fijian chief as reported in Fijian oral his-
tory, while a Tongan legend refers to a group
of Tongan carpenters who built a massive
fortification in east Fiji (Gifford 1924:201).
In addition to indigenous traditions, there
is also architectural evidence for a Tongan
presence at Ulunikoro, as Best (1984:111)
identified graves outlined with beach-rock
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slabs, which are structures that in other parts
of east Fiji are associated with Tongan buri-
als. Best (1984) also analyzed three olivine
basalts artifacts from Ulunikoro, identifying
a Samoan origin for all three, and Samoan
stone tools are common at Lapaha on Ton-
gatapu (Clark unpublished data), indicating
the resumption of an east-Fiji-Tonga-Samoa
interaction sphere in the last millennium AD.

Different transport mechanisms appear
to underlie the prehistoric distribution of
Tongan obsidian. During Lapita times, ob-
sidian from northern Tonga was a compo-
nent of the early cultural assemblage that
was taken by colonists and moved between
settlements marking the cultural differenti-
ation of east Fiji-West Polynesia from west
Fiji. In contrast, the late prehistoric distribu-
tion of Tongan obsidian appears to be con-
nected with the emergence of stratified soci-
eties that engaged in extensive maritime ac-
tivity, the production of specialized goods,
trade-exchange, warfare and colonial activi-
ties including colony emplacement and the
integration of non-local groups by powerful
chiefdoms.
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END NOTE

1.  This artefact was measured twice to as-
sure accuracy of the results.
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