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Abstract

In measuring radiocarbon ages, carbon and nitrogen stable isotope ratios of fossil bone samples,
only one section in all skeletons in generally used as an individual. In order to investigate on whether we
could really obtain the representative value by analyzing only one section of bone or not, we compared
gelatins extracted several skeleton sections in the same individual of amino acid compositions and
radiocarbon ages. The samples used were fossil human bones of three people excavated from the
Yuigahama-minami archaeological site, Kamakura, Japan. The C/N ratios of these bones were 3.1-3.4 and
their gelatin yields were more than 0.7 wt% in almost bone sections. A previous study showed that all bone
sections have roughly the same 8" °C and 3"°N values although vertebras tend to have about 1% higher
values than the others in both of §"°C and §"°N. The amino acid compositions of the bone sections of the
Kamakura individuals have been studied by gas chromatography to investigate the cause of 1%o higher
values in vertebra. The experimental data show that bone gelatins have essentially the same amino acid
composition as in modern bone gelatin. The important thing is that different bone sections showed almost
the same amino acid compositions. This similarity suggests that the fractionation of stable isotope ratios
between different bone sections in an individual could be caused not by extraneous contaminants and
diagenetic alteration during burial but likely by metabolism before death. This study suggests the
possibility that spines reflect any information accumulated in shorter period prior to death than other
skeletal sections, as with skins and hairs. Furthermore several bone sections show the same radiocarbon
ages within errors. In other words, any bone section can be used for *C dating. A measured result of one
skeleton section could be adopted as a representative value of whole individual under current technical

level.
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Figure 1. Stable carbon and nitrogen isotope compositions of gelatins extracted from each skeleton

scction: (a) central femur of YM121A. (b) 10 bone sections of YM121A. (c) 8 bone sections of YM5001,
and (d) 5 bone sections of YM5654. This data was modified from Takigami et al. (2008) about 8 '*N values.
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Figure 2. Location map of the Yuigahama-minami archaeological site, Kamakura, Japan. Excavated points of
three individuals are also shown.
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Table 1. Bone samples used for experiments. O expresses used and — expresses not used.

Performed experiments and individual numbers

Amino acid compositions Radiocarbon ages Ultra filtration
Bone section YMI21A YMS5001 YMS5654 YMS5001 YM5654 YM5001 YMS5654
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Figure 5. Gas chromatograms of amino acids of (a) achaeological bone, central part
of femur in YM121A and (b) modern sample, bovine tendon.
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Figure 6. Amino acid compositions represented as micromoles of amino acids per milligram dry weight of
gelatin (Absolute amount). (a) One section in central femur of YM121A. (b) Each section in archaeclogical
sample, YM121A, YM5001 and YM5654. (c) Bovine tendon gelatin representing modern sample.
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HIEIZBW T, BEDORIEREECHMITENT T Cid, iRt oREERBKEL, 5%
FET AT O AOHEELZEE TS ZLEHEQCHENRTERNENWI R THS, SEOL
51z, BHTIE <. BAD—ALILBITHRELOFEHESC. EEMHOREOMELZBRT L Z
LI, BaoEWR Y, FHBRATOAL O£EE LV FEMICET T DIt 2, BEBAA
RIFTHFHIC, BRI X > THERFEETH VI TEZFEB L TR Z &, 2ok, HIE
B USRI L L2t EETH S,

6. BiEE

AR EEDDHICH-Y, 7T/ BROBESBILE GC DTICEL T, A4 TEXRZERZERES
BB EHERZRO N —HERR L BERERRICCH 2 WEEEE L, £ 45
KEFERBEOWEE L ORI a2 0WEEFEE L, DEOF 2T LV EHELE
-5—0
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