
UC Irvine
UC Irvine Previously Published Works

Title
Buang Merabak: Early Evidence For Human Occupation In The Bismarck Archipelago, 
Papua New Guinea

Permalink
https://escholarship.org/uc/item/1081m02s

Journal
Australian Archaeology, 54(1)

ISSN
0312-2417 2470-0363

Authors
Leavesley, M.G.
Bird, M.I.
Fifield, L.K.
et al.

Publication Date
2016-03-17

DOI
10.1080/03122417.2002.11682070
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/1081m02s
https://escholarship.org/uc/item/1081m02s#author
https://escholarship.org
http://www.cdlib.org/


See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/247769748

Buang Merabak: Early Evidence For Human Occupation In The Bismarck

Archipelago, Papua New Guinea

Article  in  Australian Archaeology · January 2002

DOI: 10.1080/03122417.2002.11682070

CITATIONS

83
READS

1,579

6 authors, including:

Matthew Leavesley

University of Papua New Guinea

98 PUBLICATIONS   2,528 CITATIONS   

SEE PROFILE

Michael I Bird

James Cook University

437 PUBLICATIONS   25,981 CITATIONS   

SEE PROFILE

Guaciara M. Santos

University of California, Irvine

178 PUBLICATIONS   5,571 CITATIONS   

SEE PROFILE

Mariana di Tada

INVAP

61 PUBLICATIONS   1,548 CITATIONS   

SEE PROFILE

All content following this page was uploaded by Michael I Bird on 24 July 2014.

The user has requested enhancement of the downloaded file.

https://www.researchgate.net/publication/247769748_Buang_Merabak_Early_Evidence_For_Human_Occupation_In_The_Bismarck_Archipelago_Papua_New_Guinea?enrichId=rgreq-f486b1157d28870284c3b34fa37726f5-XXX&enrichSource=Y292ZXJQYWdlOzI0Nzc2OTc0ODtBUzoxMjI0MzQyNDE5NjE5ODVAMTQwNjIwMjAwNjU0NA%3D%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/247769748_Buang_Merabak_Early_Evidence_For_Human_Occupation_In_The_Bismarck_Archipelago_Papua_New_Guinea?enrichId=rgreq-f486b1157d28870284c3b34fa37726f5-XXX&enrichSource=Y292ZXJQYWdlOzI0Nzc2OTc0ODtBUzoxMjI0MzQyNDE5NjE5ODVAMTQwNjIwMjAwNjU0NA%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-f486b1157d28870284c3b34fa37726f5-XXX&enrichSource=Y292ZXJQYWdlOzI0Nzc2OTc0ODtBUzoxMjI0MzQyNDE5NjE5ODVAMTQwNjIwMjAwNjU0NA%3D%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Matthew-Leavesley?enrichId=rgreq-f486b1157d28870284c3b34fa37726f5-XXX&enrichSource=Y292ZXJQYWdlOzI0Nzc2OTc0ODtBUzoxMjI0MzQyNDE5NjE5ODVAMTQwNjIwMjAwNjU0NA%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Matthew-Leavesley?enrichId=rgreq-f486b1157d28870284c3b34fa37726f5-XXX&enrichSource=Y292ZXJQYWdlOzI0Nzc2OTc0ODtBUzoxMjI0MzQyNDE5NjE5ODVAMTQwNjIwMjAwNjU0NA%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/University_of_Papua_New_Guinea?enrichId=rgreq-f486b1157d28870284c3b34fa37726f5-XXX&enrichSource=Y292ZXJQYWdlOzI0Nzc2OTc0ODtBUzoxMjI0MzQyNDE5NjE5ODVAMTQwNjIwMjAwNjU0NA%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Matthew-Leavesley?enrichId=rgreq-f486b1157d28870284c3b34fa37726f5-XXX&enrichSource=Y292ZXJQYWdlOzI0Nzc2OTc0ODtBUzoxMjI0MzQyNDE5NjE5ODVAMTQwNjIwMjAwNjU0NA%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Michael-Bird-16?enrichId=rgreq-f486b1157d28870284c3b34fa37726f5-XXX&enrichSource=Y292ZXJQYWdlOzI0Nzc2OTc0ODtBUzoxMjI0MzQyNDE5NjE5ODVAMTQwNjIwMjAwNjU0NA%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Michael-Bird-16?enrichId=rgreq-f486b1157d28870284c3b34fa37726f5-XXX&enrichSource=Y292ZXJQYWdlOzI0Nzc2OTc0ODtBUzoxMjI0MzQyNDE5NjE5ODVAMTQwNjIwMjAwNjU0NA%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/James-Cook-University?enrichId=rgreq-f486b1157d28870284c3b34fa37726f5-XXX&enrichSource=Y292ZXJQYWdlOzI0Nzc2OTc0ODtBUzoxMjI0MzQyNDE5NjE5ODVAMTQwNjIwMjAwNjU0NA%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Michael-Bird-16?enrichId=rgreq-f486b1157d28870284c3b34fa37726f5-XXX&enrichSource=Y292ZXJQYWdlOzI0Nzc2OTc0ODtBUzoxMjI0MzQyNDE5NjE5ODVAMTQwNjIwMjAwNjU0NA%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Guaciara-Santos?enrichId=rgreq-f486b1157d28870284c3b34fa37726f5-XXX&enrichSource=Y292ZXJQYWdlOzI0Nzc2OTc0ODtBUzoxMjI0MzQyNDE5NjE5ODVAMTQwNjIwMjAwNjU0NA%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Guaciara-Santos?enrichId=rgreq-f486b1157d28870284c3b34fa37726f5-XXX&enrichSource=Y292ZXJQYWdlOzI0Nzc2OTc0ODtBUzoxMjI0MzQyNDE5NjE5ODVAMTQwNjIwMjAwNjU0NA%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/University-of-California-Irvine?enrichId=rgreq-f486b1157d28870284c3b34fa37726f5-XXX&enrichSource=Y292ZXJQYWdlOzI0Nzc2OTc0ODtBUzoxMjI0MzQyNDE5NjE5ODVAMTQwNjIwMjAwNjU0NA%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Guaciara-Santos?enrichId=rgreq-f486b1157d28870284c3b34fa37726f5-XXX&enrichSource=Y292ZXJQYWdlOzI0Nzc2OTc0ODtBUzoxMjI0MzQyNDE5NjE5ODVAMTQwNjIwMjAwNjU0NA%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Mariana-Di-Tada-2?enrichId=rgreq-f486b1157d28870284c3b34fa37726f5-XXX&enrichSource=Y292ZXJQYWdlOzI0Nzc2OTc0ODtBUzoxMjI0MzQyNDE5NjE5ODVAMTQwNjIwMjAwNjU0NA%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Mariana-Di-Tada-2?enrichId=rgreq-f486b1157d28870284c3b34fa37726f5-XXX&enrichSource=Y292ZXJQYWdlOzI0Nzc2OTc0ODtBUzoxMjI0MzQyNDE5NjE5ODVAMTQwNjIwMjAwNjU0NA%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/INVAP?enrichId=rgreq-f486b1157d28870284c3b34fa37726f5-XXX&enrichSource=Y292ZXJQYWdlOzI0Nzc2OTc0ODtBUzoxMjI0MzQyNDE5NjE5ODVAMTQwNjIwMjAwNjU0NA%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Mariana-Di-Tada-2?enrichId=rgreq-f486b1157d28870284c3b34fa37726f5-XXX&enrichSource=Y292ZXJQYWdlOzI0Nzc2OTc0ODtBUzoxMjI0MzQyNDE5NjE5ODVAMTQwNjIwMjAwNjU0NA%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Michael-Bird-16?enrichId=rgreq-f486b1157d28870284c3b34fa37726f5-XXX&enrichSource=Y292ZXJQYWdlOzI0Nzc2OTc0ODtBUzoxMjI0MzQyNDE5NjE5ODVAMTQwNjIwMjAwNjU0NA%3D%3D&el=1_x_10&_esc=publicationCoverPdf


Short Reports 

Miller, G.H., Magee, J.W., Johnson, B.J., Fogel, M.L., 
Spooner, N.A., McCulloch, M.T. and Ayliffe, L.K. 1999 
Pleistocene extinction of Genyornis newtoni: Human 
impact on Australian megafauna Science 283:205-208. 

Moriarty, K.C., McCulloch, M., Wells, R.T. and McDowell, 
M.C. 2000 Mid-Pleistocene cave fills, megafaunal 
remains and climate change at Naracoorte, South 
Australia: Towards a predictive model using UITh dating 
of speleothems. Palaeogeography Palaeoclimatology 
Palaewcology 159: 1 13- 143. 

Roberts, R.G., Flannery, T.F., Ayliffe, L.K., Yoshida, H., Olley, 
J.M., Prideaux, G.J., Laslett, G.M., Baynes, A., Smith, 
M.A., Jones, R. and Smith, B.L. 2001 New ages for the 
last Australian megafauna: Continent-wide extinction 
about 46,000 years ago. Science 292: 1888-1 892. 

Tedford, R.H. and Wells, R.T. 1990 Pleistocene deposits and 
fossil vertebrates from the 'dead heart of Australia'. 
Memoirs of the Queensland Museum 28:263-284. 

Wells, R.T., Moriarty, K. and Williams, D.L.G. 1984 The 
fossil vertebrtae deposits of Victoria Cave, Naracoorte: 
An introduction to the geology and fauna Australian 
Zoologist 21:305-333. 

Wroe, S. and Field, J. 2001 Mystery of megafaunal 
extinctions remains. Australasian Science 22:21-25. 

BUANG MERABAK: EARLY EVIDENCE 
FOR HUMAN OCCUPATION IN THE 
BISMARCK ARCHIPELAGO, PAPUA NEW 
GUINEA. 

M.G. Leavesley 
School of Archaeology and Anthropology, The Faculties, 
Australian National University, Canberra, ACT 0200, 
Australia 
M.I. Bird 
Research School of Earth Sciences, Australian National 
University, Canberra, ACT 0200, Australia 
LK. Fifield, P.A. Hausladen, G.M. Santos, M.L di Tada 
Department of Nuclear Physics, Research School of Physical 
Sciences and Engineering, Australian National University, 
Canberra, ACT 0200, Australia 

This paper reports new radiocarbon estimates for the age of 
human occupation of Buang Merabak, an archaeological site in 
central New Ireland, Papua New Guinea (Fig. 1). Previously, 
the oldest radiocarbon date for human occupation in New 
Ireland was 35,410 + 430 BP (Leavesley and Allen 1998:80). 
The radiocarbon determinations reported here, although 
preliminary, may extend the first evidence of human 
occupation in New Ireland to beyond 40,000 BP (uncalibrated) 
and indirectly support the evidence presented by Groube et al. 
(1986) and Chappell et al. (1994), for the occupation of the 
Huon Peninsula at a similar antiquity. 

Background 
The archaeological potential of the Buang Merabak cave 

site was first identified by Allen et al. (1984:13) and later 
excavated under the auspices of the Lapita Homeland Project 
(Allen and Gosden 1991). The mouth of the cave is ca.10 m 
wide and the roof is ca. 8 m high. The cave extends back ca. 30 
m and is joined to a second larger chamber by a small passage. 

It is situated at the base of a series of transgressive fringing 
coral terraces formed during the lower Miocene to Pliocene, 
known as the Lelet limestone (Hohnen 1978:2). The initial 
excavations indicated a substantial deposit of midden material 
and stone artefacts directly on top of the corroded limestone 
bedrock, 165 cm below the present ground surface (Rosenfeld 
1997). There was no culturally sterile deposit between the 
cultural material and the bedrock. A radiocarbon determination 
on shell previously collected from the site, ANU-6614, 
returned an age of 31,990 + 830 BP for the lowest level of 
human occupation (Balean 1989). A subsequent conjoin 
analysis of midden bone fragments tested the integrity of the 
deposit and determined that, although the uppermost layer of 
the site was disturbed, the Pleistocene layers were largely 
intact (Leavesley and Allen 1998). The analysis concluded that 
much of the deposit remained relatively free of the post- 
depositional processes that might have caused the vertical 
redistribution of the cultural material. 

me 2000 excavation 
The site was re-excavated by Leavesley as part of a project 

to investigate the nature of Pleistocene colonisation and 
subsequent economic developments and interactions in the 
Bismarck Archipelago. The re-excavation was undertaken 
utilising 5 cm spits and bedrock was identified at a depth of 2 
m. The excavation identified a deeper deposit and a potentially 
richer midden than the previous 1985 excavation. This allowed 
for the dating of cultural material at a depth not previously 
possible. N o  shell samples collected from the prehistoric 
midden deposit were submitted for radiocarbon determination. 
The shells explicitly fit the criteria described elsewhere as shell 
midden material. Gosden and Robertson (1991) describe the 
nature of a southern New Ireland shell midden as containing 
larger individuals of the larger available taxa in the earliest 
layers of occupation (Gosden and Robertson 1991, Rosenfeld 
1997). The pattern of midden shell deposition is repeated at 
both Matenkupkum and Buang Merabak (Spriggs 1997:37) 
and the shells utilised for this analysis were consistent with it. 
The determinations reported here were from shells excavated 
from Spit 40, immediately above the bedrock. 

Buang hlerabiak\\ Q* 

Figure 1 Map indicating sites mentioned in the text. 

Australian Archaeology, Number 54, 2002 



Short Reports 

Samples for anafysis 
The samples consisted of two complete shells, one Turbo 

argyrostoma and the other Purpurapersica. Prior to analysis, 
-500rng of carbonate was cut fiom the columella of each shell, 
and the surface cleaned by dissolving approximately 50% of 
the sample in dilute hydrochloric acid. The sample was then 
washed with milliQ water, dried, and loaded, along with -5mls 
of anhydrous phosphoric acid into the low-blank target 
preparation line at the Research School of Earth Sciences, 
ANU (Bird et al. 1999). 

After evacuation of the extraction line, the phosphoric acid 
was added incrementally, and the carbon dioxide released fiom 
the sample was collected sequentially during the dissolution. 
Two graphite targets were made from each sample, one from 
the carbon dioxide liberated at -40-60% dissolution, and a 
second at -80-95% dissolution. The 14C/13C ratios of the 
graphite targets were measured by accelerator mass 
spectrometry on the 14UD accelerator at the ANU. 

Results 
The Purpurapersica sample returned ages of 33,270 k 560 

and 32,440 * 570 (see Table 1). The determinations overlap at 
one standard deviation and therefore may be considered 
contemporaneous at ca. 33,000 BP. Two deterrninations were 
also obtained from the Turbo argystoma sample and returned 
ages of 39,090 550 BP and 40,090 h 570 BP. Again, the 
determinations overlap at one standard deviation and therefore 
may be considered contemporaneous at ca. 39,000-40,000 BP 
(Table 1). The age estimates have not been corrected for the 
marine reservoir effect or calibrated to absolute years. The 
impact of the marine reservoir effect may serve to reduce their 
antiquity by up to ca. 440 years. Calibration to absolute years 
could serve to increase their antiquity by ca. 3000 years 
(Gillespie 1998: 172) although the precise nature of calibration 
for this period is, as yet, unclear (Pettitt and Pike 2001:416- 
417). While an earlier human presence has been suggested in 
Australia (Turney et al. in press; Roberts et al. 1990), these are 
the oldest radiocarbon occupation dates obtained fiom sites in 
New Guinea and the Bismarck Archipelago region. 

The disparity between the two sets of determinations 
suggests the site was the subject of both natural and cultural 
formation processes. While any interpretation of the 
determinations is preliminary, there are a number of 
observations that support the conclusion that the dates 
represent human behaviour: 
(i) Humans were the only terrestrially based predators that 
fiequently prey on shellfish in New Ireland. Prior to the human 
colonisation, there weren't any natural, cave-dwelling, 
terrestrially based predators of shellfish. Before ca. 20,000 BP, 

of bird taxa have also been identified in New Ireland 
(Steadman et al. 1999). It is unlikely that any of these taxa 
would prey on shellfish, particularly shellfish of the sizes 
indicated in Table 1. 
(ii) Post-depositional processes almost certainly had a role in 
the formation of the site. There were no sterile deposits 
between the cultural layers and the bedrock. Therefore, the 
shell could not have moved fiom a non-cultural to a cultural 
layer by way of post-depositional processes. 
(iii) The possibility of a sub-fossil shell finding its way into the 
site must also be considered. The likelihood of a marine shell 
surviving in a coastal marine environment for ca. 5000 to 8000 
years, fiom the time of the mollusc's death, until collection by 
humans, appears unlikely in the extreme although cannot 
ultimately be discounted. 
(iv) There is little evidence to support the suggestion that 'old 
shell' may have been brought to the site. During the Late 
Holocene, 'old shell' (specifically Tridacna sp.) has elsewhere 
been utilised for the manufacture of shell artefacts (Moir 
1990). The shell specimens submitted to the radiocarbon 
laboratory in this study were collected fiom a matrix of food 
refuse debris consistent with other New Ireland shell middens 
(Gosden and Robertson 1991) and did not exhibit evidence of 
manufacture. 

The presence of two specimens with divergent ages in the 
same excavation unit may be the result of one of three 
processes. First, the ages may reflect a slow rate of deposition 
at the site after its initial occupation around 40,000 BP. This is 
supported by the presence of relatively large individual shells 
in the lower levels of the site (Balean 1989). Second, the data 
may be indicative of some mixing of the archaeological 
deposits within the lower layers. Or, third, a shell in the order 
of ca. 4500 to 8000 years older than the rest of the deposit may 
have made its way into the midden as a result of complex and 
as yet unknown processes. While present evidence tends 
towards human causation, further investigations will clarifL the 
situation. 

Conclusion 
While the data presented here is problematic it presents an 
extremely interesting possibility of the first humans arriving in 
New Ireland by ca. 39,000-40,000 years ago. If so, it suggests 
that occupation of the Bismarck Archipelago may have been 
the result of deliberate voyaging (Allen and Gosden 1996: 184) 
and taken place without any significant pause once humans had 
colonised the Huon Peninsula. Alternatively, if hrther analyses 
conclude humans did not occupy Buang Merabak prior to ca. 
33-35,000 BP we can only speculate over the remarkable the largest known mammals were Pteropus sp. bats. A number 

Testpit Spit Lab. # Material AgeBp Specimen Spimen events that lead to the deposition of this 
height length individual shell into the midden. 
(mm) (mm) 

TPIB 40 ANUA- Turbo argyrostoma 39,090 * 550 36.95 
15808 42-59% 

TPIB 40 ANUA- Turbo argyrastoma 40,090 k 570 
15809 95-99% 

TPIB 40 ANUA- Purpura persica 33,270 k 560 30.04 
16302 63-69% 

TPIB 40 ANUA- Purpura persica 32,440 k 570 
16303 83-89% 

Table 1 Radiocarbon dates for Buang Merabak (a background of 
0.1k0.02 pmC has been subtracted from the measured 
I4c activities).Two determinations were run for each of the 
two individual shells. 

60.75 Acknowledgements 
We would like to thank Glenn Summerhayes, 
Matthew Spriggs, Jim Allen, Peter Hiscock, 
Geoffrey Clark, Christopher Clarkson 

66.05 (Australian National University), Michael Boxos 
and Tuvu Telexas (the traditional owners of the 
site), for their support. The project was also 
supported by the NRI, Port Moresby, the New 
Ireland Provincial Government and affiliated 

with the National Museum, Port Moresby. Thanks to Caroline 
Read (Earth Sciences, Monash University) who helped to 
excavate the site. 

Australian Archaeology, Number 54 ,  2002 



Short Reports 

References 
Allen. J .  1989 When did humans first colonise Australia? 

Sec~rch 20: 149- 1 54. 
Allen, J. ,  Specht. J., Ambrose, W. and Yen, D. 1984 Lupita 

flonteland Project Report of the 198-1 Field Season. 
Canberra: Department of Prehistory, Research School of 
Pacific Studies, Australian National University. Piranha 
Publicutions 2. 

Allen, J .  and Gosden, C. 1991 Report of the Lapita Homeland 
Project. Department of Prehistory, Research School of 
Pacific Studies. Canberra: Australian National 
University. 

Allen, J. and Gosden, C. 1996 Spheres of Interaction and 
intergration: modelling the culture history of the 
Bismarck Archipelago. In Davidson, J.M., Irwin, G.  
Leach, B.F., Pawley, A. and Brown D. (eds) Oceanic 
Culture History: Essays in Honour of Roger Green. 
Special Publication, New Zealand Journal of 
d-lrchaeology, 1 83- 197. 

Balean, C.E. 1989 Caves as Refuge Sites: An Analysis of Shell 
Material from Buang Merabak New Ireland. Unpublished 
BA Hons. thesis, School of  Archaeology and 
Anthropology, Australian National University, Canberra. 

Bird, M.I., Ayliffe, L.K., Fifield, L.K., Turney, C.S.M., 
Cresswell, R.G., Barrows, T.T. and David, B. 1999 
Radiocarbon dating of "old" charcoal using a wet 
oxidation-stepped combustion procedure. Radiocarbon 
41:127-140. 

Chappell, J., Omura, A., McCulloch, M., Esat, T., Ota, Y., and 
Pandolfi, J. 1994 Revised Late Quaternary Sea Levels 
between 70 and 30 Ka from Coral Terraces at Huon 
Peninsula. In Y. Ota, (ed.) Study on Coral Reef Terraces 
of the f/uon Peninsula, Papua New Guinea: 
Establishment of Quaternary Sea Level and Tectonic 
History. Yokohama: Department of Geography, 
Yokohama National University. 

Gillespie, R. 1998 Alternative timescales: A critical review of 
Willandra Lakes dating. Archaeology in Oceania 33: 169- 
182. 

Gosden, C. and Robertson, N. 199 1 Models for Matenkupkum: 
Interpreting a late Pleistocene site from southern New 
Ireland, Papua New Guinea. In J.  Allen, and C. Gosden 
(eds), Report of the Lapita flonteland Project Canberra: 
Department of Prehistory, Australian National 
University. Occasional Pc~pers in Prehistory 20: 20-45. 

Groube, L., Chappell, J .  Muke, J .  and Price, D. l986 A 40,000 
year-old human occupation site at Huon Peninsula, Papua 
New Guinea. ,Vc~ture 324:453-455. 

Hohnen, P.D. 1978 Geology of ,l'erc Ireland, P a p a  .Vew 
Guinea Canberra: Bureau of Mineral Resources. Bulletin 
194. 

Leavesley, M. and Allen, J. 1998 Dates, disturbance and 
artefact distributions: Another analysis of Buang 
Merabak, a Pleistocene site on New Ireland, Papua New 
Guinea. ,4rchaeology in Oceania 33:68-82. 

Moir, B.G. 1990 Comparative Studies of "Fresh" and "Aged" 
Triducnci gigas Shell: Preliminary investigations of a 
Reported Technique for Pretreatment of Tool Material. 
Journal of ..irchaeologicul Science 17:329-345. 

Pettitt, P.B. and Pike, A.W.G. 2001 Blind in a cloud of data: 

Problems with the chronology of Neanderthal extinction 
and anatomically modem human expansion. .-inriqui~y 
75:4 15-420. 

Roberts, R.G., Jones, R .  and Smith, M.A.1990 
Thermoluminescence dating of  a 50,000 year-old human 
occupation site in northern Australia. .lhture 345:153- 
156. 

Rosenfeld, A. 1997 Excavation at Buang Merabak, Central 
New Ireland. In P. Bellwood and D. Tillotson (ed.), Indo- 
PacrJic Prehistory: The Chung ,l.fai Papers l blume 3. 
Bulletin of the Indo- Pac rfic Prehistory .3ssociation 
l6:2 13-224. 

Spriggs, M.J.T. 1997 The Island ,lfelanesians. Oxford: 
Blackwell. 

Steadman, D. W., White, J.P. and Allen, 5.1999 Prehistoric 
birds from New Ireland, Papua New Guinea: Extinctions 
on a large Melanesian island. Proceedings of the National 
i3cudemy of Science USA 96:2563-2568. 

Tumey, C.S.M., Bird, M.I., Fifield, L.K., Roberts, R.G., Smith, 
M.A., Dortch, C.E., Grun, R., Lawson, E., Miller, G.H., 
Dortch, J., Cresswell, R.G. and Ayliffe, L.K. 1991 Early 
human occupation at  Devil's Lair, south Western 
Australia 50,000 years ago. Quaternary Research 55: 1-3 

BONE SAMPLING FOR ISOTOPE ANALYSIS 

Tim Owen 
Department of  Archaeology, Flinders University Adelaide, 
S o u t h  A u s t r a l i a  S A ,  5 0 0 1  A u s t r a l i a .  E m a i l :  
timdowen@senet.com.au 

Isotope analysis has been frequently used in archaeology as 
a means for inferring human and faunal palaeodiet and climatic 
change through time (Ayliffe and Chivas 1990; Pate 2000). 
Isotope analysis uses a variety of  extraction techniques to 
isolate bone collagen, hydroxyapatite or cholesterol that can 
then be analysed through GC (gas chromatography), GCIMS 
(gas chromatography/mass spectrometry), IRM-GUMS 
(isotope ratio monitoring-gas chromatography/mass 
spectrometry) or similar techniques. Although much credence 
has been given to isolating the different portions of bone and 
problems associated with diagenesis (Klinken 1999), little 
information is available on actual bone sampling techniques. 
Past work on sample preparation has focused on sampling shell 
(Shackleton 1973), lipid and cholesterol extraction (Evershed 
et al. 1995; Stott and Evershed 1996), the effects of burial on 
bone (Nicholson 1998) and preparation of bone for sampling 
(Ambrose 1990). Minimal study has been conducted regarding 
the acquisition of samples prior to analysis. 

Most isotope studies are able to sample whole bone or large 
portions of bone (Pate 1997; 1998a; IW8b), or in the case of 
faunal analysis, segments of deliberately broken bone (Pate 
and Noble 2000; Pate, et al. 1998). Some projects (Owen 
unpublished) are bound by permissions to remove only small 
sections of bone for the purposes of isotope analysis. This 
report will detail the sampling methodologies employed by 
Owen (unpublished) to remove less than Ig  of suitable bone 
from individual human femora; a technique that was utilised 
during the Swanport human bone collagen isotope sampling 
programme. 
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