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Reliable “C AMS dates on bird and Pacific rat Rattus
exulans bone gelatin, from a CaCO,-rich deposit

R. N. Holdaway’, N. R, Beavan'

We tested the reliability of accelerator mass spectrometry (AMS) radiocarbon dates on
bone gelatin by dating samples whose maximum or minumum age was constrained by
stratigraphic position relative to well-dated volcanic tephra layers The tephra layers
were not reworked, and were thick enough to preclude the possibility of redeposition
resulting 1n specimens being found outside the age bounds set by the tephras The
damp, fossiliferous, carbonate-rich sediment was 1n a relatively constant, cool
environment 1n a small cave at nearly 900 m altitude Bones from four species of bird
with different diets (a pigeon, a rail, an owlet-mightjar, and a large ratite) and one
rodent, the Pacific rat Rattus exulans, were dated The calibrated (calendar) AMS age of
each bone was compared to ages predicted from their stratigraphic position and calculated
sedimentation rates, inferred from the age of each tephra layer Samples of moa (Aves

Dinomnithiformes) eggshell were also dated by AMS, providing an independent dating
material None of the bone gelatin or eggshell dates displayed any significant in-built
(reservorr) age relative to the marker horizons, nor were any AMS ages sigmificantly
younger than expected Our results agree with previous studies in showing that *C
AMS dates on bone gelatin from deposits that have always had a relatively cool, and
stable physical environment are Iikely to be reliable For bones protected from weathering
before burial, and then incorporated 1n a stable, carbonate-rich environment, the filtered
bone gelatin procedure used in this study 15 adequate to give rehiable AMS ages

Possible reasons for discrepancies in bone gelatin AMS dates relative to marne shell,
or charcoal dates from archaeological sites in dune deposits, are also discussed
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INTRODUCTION

Holdaway (1996) reported accelerator mass spectrometry (AMS) 4C dates on Pacific rat
Rattus exulans bones from New Zealand of up to 2000 years B P As these dates are at least
1000 years older than the accepted time of Polynesian settlement (Anderson 1991), Anderson
(1996) suggested that dates on Pacific rat bones are suspect, and subject to random errors In
particular, he proposed that rat bones may have contaminants that are not removed by
standard preparation techniques and which can result i in-built ages of 500-1000 years over
the true age of the material (Anderson 1996) Bones from damp sites with limestone
substrates were thought to be especially liable to contamination Redvers-Newton (1995)
also emphasised the importance of a dry environment for preservation of bone for AMS
dating
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