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Dating of Rattus exulans and bird bone from Pleasant River
(Otago, New Zealand): radiocarbon anomalies from diet

Nancy Beavan-Athfield’, Rodger J. Sparks

Radiocarbon ages of Rartus exulans bone recovered from the Pleasant River, Otago,
archaeological site were orniginally rejected on the basis of “C variability allegedly
caused by laboratory processing Subsequent work revealed no bunal contaminant that
could have affected the results on bone protein as processed We present the analysis of
bone from seven bird species at the Pleasant River site which showed that marshland
fowl also had up to 300 yr radiocarbon variation in their ages but maintained terrestrial
range 8"°C and 8"°N values The apparent dietary effect that offsets marshland fowl "“C
ages at Pleasant River suggested there was a similar diet based cause for the anomalous
radiocarbon ages for some R exulans at the site rather than a laboratory contamination
or processing eftect
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INTRODUCTION

Diet plays a variable role in producing anomalous *C ages derived from bone The best
known of the '*C depleted reservours that contribute to radiocarbon age offsets 1s the marine
food web The calibration of the conventional radiocarbon ages (CRA) of all fully marine
organisms (plankton, shelifish, fish, and marine mammals) 1s required to account for known
geographic variations in marine radiocarbon depletion (Albero et al 1986, McFadgen &
Manning 1990, Bard et al 1993) Marine food webs are also characterised by enriched values
of 13C (DeNiro & Epstein 1978) and >N (DeNwro & Epstein 1981), which assist the
identification of thus particular *C-depleted reservorr source in marine species

In terrestrial orgamsms, partial dietary contributions from marine and other “C-depleted
reservoirs are more difftcult to 1dentify or quantify Stable 1sotope (613C, 81°N) ratios have
been used as indicators of marine or other 4C depleted foods 1n ancient diets (Ambrose &
Norr 1992, Lanting & van der Plicht 1998, Mays 1998), and some authors have proposed that
the proportion of marine food 1n the diet can be estimated by assuming a linear relationship
between stable 1sotope ratios 1 collagen (Chisholm et al 1982, Schoeninger & DeNiro 1984)

In a mixed reservoir diet, however, stable carbon and nitrogen 1sotope values can be
ambiguous Data from rats with 1sotopically controlled diets indicated the 8!3C of bone
collagen shifts in non-linear ways 1n response to changing diet (Ambrose & Norr 1993)
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