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Table 1 Sample archaeological contexts,as well as C,N contents and 8D,8"0 values of bone collagen
RS ¥ W B EREEE% C/% N/% _C/N 8D/ %o 8'%0/%.
al2 1\ 432 (Ovis sp.) FHR(E) 1.3 39.9 14.3 3.2 -61.3 9.0
al4 ELG 42 (Ovis sp.) TH(H) 6.1 38.3 13.6 3.3 -65.2 10. 6
a24 I 42 (Ovis sp.) THU(E) 4.6 40.8 14.8 3.2 -65.3 11.6
bl v H3E (Ovis sp.) wE (X)) 5.2 48.2 16.9 3.3 -66.2 11.0
b2 m 2435 (Ovis sp.) BE(E) 8.9 48.6 17. 1 3.3 ~70.2 10. 6
b36 ELG 43 (Ovis sp.) BE () 6.1 49.2 17.5 3.3 -64.0 11. 8
b25 I ¥ (Sus scrofa domesticus) B (E) 5.0 47.1 16.6 3.3 -69.9 8.0
b50 ELG ¥ (Sus scrofa domesticus) ®BE (A 2.7 48.0 17.1 3.3 -63. 4 7.4
a34 v ¥ (Sus scrofa domesticus) TH(E) 3.1 37.6 13.8 3.2 -61.7 7.4
a33 i} ¥ (Sus scrofa domesticus ) Ta(xE) 7.5 40.5 14.7 3.2 -59.3 7.1
a3s I ¥ (Sus scrofa domesticus) FTH(E) 3.3 40.8 14.7 3.2 —-66.2 7.2
bi4 il ¥ (Sus scrofa domesticus) BB (Z) 6.1 32.2 11.3 3.3 -68.2 7.1
ad43 ELG ¥ (Sus scrofa domesticus) FAA(ZE) 3.2 32.7 12.8 3.3 -61.7 7.6
a39 I ¥ (Sus scrofa domesticus) — FHR(Z) 6.7 41.6 15.1 3.2 -58.8 6.8
b21 ! ¥ (Sus scrofa domesticus) BEE) 2.2 46.5 16.5 3.3 -74.9 7.3
ad7 ELG ¥ (Sus scrofa domesticus) TH(E) 5.5 42.2 15.2 3.2 -68.6 7.3
b51 1\ ¥ ( Sus scrofa domesticus) BEE) 5.8 43.6 15.5 3.3 —-69.7 6.9
ad2 ELG ¥ (Sus scrofa domesticus) F(E) 3.9 41.3 14.7 3.3 -56.9 8.6
adl ELG 34 (Sus scrofa domesticus) TE(A) 1.9 39.0 13.9 3.2 -47.9 7.3
b18 I & ( Cervus nippon) e (E) 5.1 28.6 10.1 3.3 ~65.2 9.4
b38 I FE ( Cervus nippon ) BRE(H) 1.7 46.4 16.3 3.3 -75.3 8.7
a52 1 JE ( Cervus nippon) T 1.0 41.5 14.8 3.3 -70.1 8.4
b5 | JE ( Cervus nippon) BEE) 1.7 47.1 16.6 3.3 -70.4 10.1
ad8 v J& ( Cervus nippon) TH(E) 5.5 42.2 15.2 3.2 -74.2 9.0
b29 I} R ( Cervus nippon ) H&(E) 8.7 46.8 16.5 3.3 ~63.9 11.2
a3 ? # 4 (Bos sp.) FH(AE) 4.9 38.2 4.2 3.1 -86.1 9.0
ad I # 4 (Bos sp.) TH(A) 9.7 41.3 15.0 3.2 -78.1 9.9
a7 m 2 (Bos sp.) FE(E) 3.6 41.1 14.7 3.3 -64.6 10.4
a5 I #24(Bos sp.) TH(E) 7.4 40.6 14.6 3.2 -76.0 1.1
bd 1] # 4 (Bos sp.) BaE (A7) 5.7 47.7 16.7 3.3 -72.3 10.4
b4l I ¥4 (Bos sp.) BE(L) 2.1 45.4 16.0 3.3 -72.1 10. 4
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Table 2 Statistics of C and N contents, C/N and

collagen contents of samples

HafE &M BKE FRHE RERE

BRESE(%) 31 1.0 9.7 4.7 2.3
(%) 31 28.6  49.2  42.1 5.0
N(%) 31 10.1 17.5  15.1 1.7
C/N 31 3.1 3.3 3.3 0.1
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Fig. 1 Secatter plot of 8D and 80 values

of animal bone collagen from Erlitou site

5 6D AR, RE S SO AHER
R, BOREMLTEINREZN, BAREKH
SO, A F 6.8%0 ~ 8. 6%, FHMH K 7.4+0. 5%
(n=13), BEMBEFES A TE 19+ X 55, 5°0ME
A TF 8. 4%0~11. 2%, FHEH K 9.5£1. 0% (n=6),
BRASBIRE RSN, B4 A R BIE 4 T REEEN
A, BN SO BT 9. 0%~ 11. 1%, (&
A 10.220. 7% (n=6) , HERABFK 5O, it
F 9. 0% ~11. 8%, EH{H K 10.811. 0%0(n=6),

A B I UEL , M BAETE
REFRBMEEHEN R EE. 5 a4l 1 242 5351
BA AR BE R 6D fH (-47.9%) 1 50
B(8.6%), b2 BAERMARFREN 60
(11.2%0) , 84 a3 RF A RS P HMKK oD |E
(-86. 1%0) F1 6"OMH (9. 0%0) , 4 3¢ al2 A T A 4
EHEARK 6"0fH (9. 0%) o XERHME e T X
7T,

3.3 ERXBYEE . ERHES
o vERR R sl ) F R A E R HL O [F fr E P

BRRUL B 5 AR IR 2 B G R HRBR T BTR
AT AEAY AR R R A (241,042,029, 23 F 212) , 55
FIRFYF K 6D F s ObRHE R, A 2578

Wl —it X, BRI R O N REFESTH L.
FEAE XA LR ERY, A YHEER
FERESYFRFAL " Bip, ERM
PIARR A, R O R REHHHIEEET,
2245/, 2 A AT LA e 3 3l 4 ) R TR BN
=t MAgHBYAMRTENMEL, FREA
SURHR T HMNET AN 0 AL MM .
RZ, Wik s i A AR EER, B4
KA RERTEEZHAT, MAN M ETEBRE
HT4%, SR UFHRREFRARGEHE, H
B, BT B R O [ LR E A 2= K, TR
X1 34y AR A H T —ERE M HIT,

W 2FTR L FE4MEE D, B SOTHEN
F fE A 22 55 /1> (0. 3%0) , R BT SE R X B ) B FHY
MERFRER K, XSEIFRELLENTRE
MR BEKBARE AR EREFRE2 S
ER”RES. RWHAMGEY 50T E NI
2= , Q0B (0. 7%0) (E& 4 (0. 4% ) Fl 4 £ (0. 6%)
T AR K, 3 B e B 0ok L S R 4R % oY 92 1l AT X R
AR . BHYEHTIRRN, —BL BRI, £ E
HE Y BT IR BN E, RER G
RATRSEAF, N TERFNREME, ERX
HASHFHM A, BRRBA & LIS, & 7T 88 fI AR
BHEEN 2B BT Bk, ERYFLHY
(RERMERR)FEAT XN Zl, BT ER

-60 1 ~ BE X&E e4 A¥ |
—62 4
-64
-66 —i »—l—c
£ ! T
~
a
< 70
=72
—@—
-74
=76 4
-78 4
1 i 1 n L A 1 n 1 A 1 e
6 7 8 9 10 11 12
B0/ %

B2 —EsakshY sD Fl 8 OM M bR AR 2
Fig. 2 Standard deviation plot of 5D and 80 values
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HYDROGEN AND OXYGEN STABLE ISOTOPIC ANALYSIS OF ANIMAL BONE
COLLAGEN FROM ERLITOU SITE, YANSHI,HENAN PROVINCE

Si Yi®®?® 1i Zhipeng© Hu Yaowu®® Yuan Jing@ Wang Chamgsui®®
(@Key Laboratory of Vertebrate Evolution and Human Origins of Chinese Academy of Sciences, Institute of Vertebrate Paleontology and
Paleoanthropology, Chinese Academy of Sciences, Beijing 100044; (2 Departmens of Scientific History and Archaeometry , School of the
Humanities, University of Chinese Academy of Sciences, Beijing 100049; )School of History and Culture, Henan University,
Kaifeng 475001 ; @ Institute of Archaeclogy , Chinese Academy of Social Sciences ,Beijing 100710)

Abstract

Currently ,hydrogen and oxygen stable isotopic analysis of bone collagen of humans or animals from archaeological
sites has been increasingly used in palaeodietary reconstruction in international bioarchaeological fields. Basically, the
hydrogen and oxygen in bone collagen are from the foods and drinking water consumed by humans or animals,which is
derived from the living ecosystem directly. Therefore , differentiation of hydrogen and oxygen isotope values can provide
valuable information on the diets, drinking water, palaeoclimate and palaeoenvironment as well as potential organism
movement. Although this technique is blooming,there has been no any similar study reported in China.

Etlitou site, believed to be an exceptionally large urban center of Erlitou culture,is located in Erlitou Village of
Zhaizhen Town , Henan Province, China, dating to 1880 ~ 1521 BC according to the chronological studies from the
Xia-Shang-Zhou chronology project. According to the marvelous archaeological features, this site is generally
regarded as the capital of Xia Dynasty. To understand animal feeding strategies and possible migrations, bone
samples of 31 animals from the Erlitou site were chosen for hydrogen and oxygen stable isotope analysis of bulk bone
collagen. Samples were comprised of 6 cattle( Bos sp.) ,6 sheep( Ovis sp.) ,13 pigs( Sus scrofa domesticus) , and 6
deer( Cervus nippon) .

There is no exact criteria to reveal the bone diagenesis of hydrogen and oxygen specifically. Therefore, the
integrity of bone collagen is used as the only standard to reveal the possible contamination. The indexes,such as the
collagen yields, carbon and nitrogen contents and atomic C/N ratios of bone collagen from all samples, are all
located with the well-preserved range,indicating that the collagen extracted can be used for isotopic analysis.

Hydrogen isotope analysis suggests that the pigs as omnivore had higher mean 6D value(-63. 6+7. 1%0,n=13)than
other animals( deer, cattle and sheep ) as herbivore, which relates to the isotopic enrichment along the trophic level.
However, this trend is not significant if one outliner of pig is omitted. The standard deviation of 80 values of pigs is the
lowest ( 0. 3%0) among the four kinds of animals, which possibly relate with the strict control on breeding time and
slaughter age for pigs by humans. Compared with the wild animal( deer with the mean value of 9. 1+0. 7%o,n =5) ,higher
mean 0 values for domestic caitle( 10. 4£0. 4%0,n=5) and sheep (11. 120, 6%o,n=35)are observed,due to more open
habitat and the consumption of more C, plants(millets by-products ) and plant fiber fed by humans. Furthermore ,the mean
50 value of sheep is higher than that of cattle,due to the fact that sheep relied more on plant stems or leaves to gain the
drinking water. It is interesting to note that ruminant animals(deer,cattle, and sheep)had higher 80 values than non-
ruminant animals( pigs) ,which can be interpreted as the differences of metabolism and resources of food and drinking
water. At last,some individuals with unusual 8D or §°0 values within each animal species might be caused by the tribute

or cultural exchange from other places to the Erlitou site.

Key words H and O stable isotopes, Erlitou site, management strategy , metabolic type , palaeodiet
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