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AMS DATING OF HUMAN BONE FROM PALAU: NEW EVIDENCE FOR A 
PRE-2000 BP SETTLEMENT

Scott M Fitzpatrick
Department of Anthropology, University of Oregon, Eugene, Oregon 97403, USA. Email: malthus@darkwing.uoregon.edu.

ABSTRACT. Direct dating of a human bone fragment from the Chelechol ra Orrak site (western Micronesia) has yielded one
of the earliest dates for Palau thus far. This date compares well with recently collected paleoenvironmental evidence and
radiocarbon dates on Babeldaob Island suggesting that settlement of the Palauan archipelago took place much earlier than pre-
viously thought.

INTRODUCTION

The first human settlement of islands in western Micronesia (including the Marianas, Yap, and
Palau; Figure 1) has been debated for decades. Archaeological evidence from Tarague Beach on
Guam (Kurashina and Clayshulte 1983; Kurashina et al. 1984) and Achugao Point on Saipan (Butler
1994) in the Marianas demonstrate that people settled the northern part of this region by at least the
late second millennium BC. This is corroborated by more recent paleoenvironmental research from
the Orote Peninsula in Guam (Athens and Ward 1995).

Until recently, it was unclear when the settlement of Yap and Palau occurred. Prior to 1998, the ear-
liest dates were approximately 2000 BP. A wealth of archaeological information derived from cul-
tural resource management projects on Koror and the large volcanic island of Babeldaob now sug-
gests that settlement took place closer to 2500 BP (Beardsley 1998; Liston et al. 1998a, 1998b,
1998c; Reith and Liston 2001; Wickler et al. 1998), and according to paleoenvironmental evidence,
perhaps even as early as 4500 BP (Athens and Ward 1999; Dodson and Intoh 1999).

Osborne (1979) thought that if the Marianas were settled from some part of southeast Asia, then Yap
and Palau might have been stepping stones to the northern reaches of western Micronesia. Alterna-
tively, Tsang (1992) and Starosta (1995) propose a colonization of the Marianas by peoples from
Taiwan, though some linguists argue that Chamorro speakers have more immediate links to the Phil-
ippines (Reid 1998). Recent genetic evidence indicates the Marianas and Yap were probably settled
independently from Island Southeast Asia, possibly the Philippines, and that gene flow may have
also occurred from central-eastern Micronesia (Lum and Cann 2000:165). Palau appears to have
genetic contributions from southeast Asia, central-eastern Micronesia, and New Guinea, a reflection
of its geographical proximity to all three regions (Lum and Cann 2000:166). Despite the complex
settlement pattern that has emerged in western Micronesia, involving genetically distinct popula-
tions from various regions, it appears likely that Yap and Palau have a greater human antiquity than
the archaeological record indicates, perhaps contemporaneous with that of the Marianas.

This paper reports one of the oldest known dates in Palau associated with cultural material and the
oldest human skeleton recorded for the Palau and Yap Islands. Excavations in summer 2000 at the
Chelechol ra Orrak site by archaeologists from the University of Oregon and Palau Division of Cul-
tural Affairs uncovered human burials beneath architectural features related to Yapese stone money
quarrying (tentatively dated to within the last 400–500 years; Fitzpatrick 2000, 2001, 2002). Accel-
erator mass spectrometry radiocarbon (AMS 14C) dating of human bone in burials located beneath
this quarry activity, however, places human presence much earlier. 
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BACKGROUND

Chelechol ra Orrak (“beach of Orrak”) lies along the southern fringe of Orrak Island just 1 km east
of southern Airai State on the larger volcanic island of Babeldaob. Two unfinished stone money
disks—architectural features including rock mounds, walls, docks, and alignments, and oral tradi-
tions (Fitzpatrick, unpublished manuscript; Rita Olsudong, personal communication 1998)—attest
to its use as a locale for quarrying stone money. Prior to this research, however, it was unknown
whether earlier cultural deposits were present. 

Cultural material recovered during excavations at the site included stone, shell, and bone tools, a
large faunal assemblage, limestone debitage, and charcoal. Also recorded at the site were at least 25
human burials found in sandy deposits from 50–100 centimeters below surface (cmbs). Test Units 1

Figure 1 Map of western Micronesia
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and 4 accounted for most of the skeletal material and 14 of the individuals (Nelson, unpublished
report). To determine the age of the burials, a human cranial bone fragment from Test Unit 1, where
at least six adults were present, was submitted for AMS 14C dating.

METHODS

The human bone fragment was AMS dated at the University of Arizona and calibrated using
CALIB 4.3 after Stuiver et al. (1998)1. The bone sample was first demineralized in 0.6M HCl with
heat, rinsed to a neutral pH, and the remaining liquid evaporated. The sample was then put back into
solution with dilute ammonium hydroxide, run through a cation exchange resin, and freeze-dried to
recover bone collagen. The collagen was then combusted under vacuum and the resulting gas con-
verted to graphite for AMS analysis.

RESULTS AND DISCUSSION

The date obtained from the human cranial bone fragment was 2680 ± 40 BP and calibrated to pro-
duce a date of cal BC 890 (830) 800 (1 σ). Because the prehistoric diet is not clear, the sample was
also calibrated as 50% marine and 50% terrestrial (Stuiver et al. 1998) to better reflect a mixed diet
of shellfish, fish, and aroids common to the region (see Keegan and DeNiro 1988; McGovern-Wil-
son and Quinn 1996; Weisler 2000:118 for other similar applications). This adjusts the date to BC
770 (750) 550 (1 σ), making the age only 120–250 years younger.

This is the earliest date associated with cultural material in Palau outside of Babeldaob Island, the
oldest skeleton recorded for Palau and Yap, and precedes other known Rock Island settlements by
over 1000 years (Masse 1989). Although additional dates are needed to determine the exact chronol-
ogy of the burials, it is possible this site represents one of the initial settlement populations to the
archipelago. Prior to 1998 only three other samples yielded dates earlier than 2000 BP. These were
subsequently discarded by Masse (1990:219–20) as pre-cultural shell (Masse 1990), a fossil beach
shell deposit (Masse 1989; Takayama 1979), and not interpretable (an unidentified seed or nut col-
lected by Osborne during his 1968–1969 survey [Masse 1990]). Disregarding these early dates,
Masse (1990:220) advocated a “[B]elauan cultural chronology [that] appears to begin not much ear-
lier than A.D. 0.” He supports his conclusion by stating that the majority of 14C dates fit into a chro-
nology within the last two millennia and that Takayama’s (1979) suggestion of sea-level rise “cannot
explain away the lack of early archaeological materials by presuming their submergence” (Masse
1990:216). Masse (1990:220) goes on to say, however, that the “prehistoric sequence is admittedly
‘rock island-centric’ and is sure to be modified as further archaeological work is conducted.” 

The early date from Orrak Island, four others from Omis Cave ranging from 2100 to 2400 BP (Fitz-
patrick 2001 and manuscript in review), and a host of other dates collected on Babeldaob in the
range of 2500–3500 BP during the last several years (Welch 2000) may lend support to Osborne’s
(1979) assertion that Palau was a “stepping” stone into the Pacific and makes it likely that earlier
dates will be found on both volcanic and limestone islands in the Palauan archipelago.

ARCHAEOLOGICAL SAMPLE

AA-40957. Chelechol ra Orrak  2680 ± 40
δ13C = −15.7%

1A local ∆R for Palau has not yet been determined, so the mean global reservoir correction was used (Stuiver et al. 1998). See
Phelan (1999) and Guilderson et al. (2000) for recent attempts to determine ∆R correction values in other parts of the Pacific.

https://doi.org/10.1017/S003382220006481X Published online by Cambridge University Press

https://doi.org/10.1017/S003382220006481X


220 S M Fitzpatrick

This determination was obtained from a human cranial bone fragment (3 g) recovered from Test
Unit 1, Layer 9, at a depth of 90−100 cmbs. Calibrated date ranges at 1 σ: BC 890–800 and BC 770–
550 (50% marine and 50% terrestrial). Calibrated date range at 2 σ: BC 900–800 and BC 790–500
(50% marine and 50% terrestrial).
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