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C and N stable isotopes of human remains from the Xiazhai site of
Xichuan, Henan Province
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2. Henan Provincial Center for Intangible Cultural Heritage Conservation, Zhengzhou 450000

Abstract: Stable carbon and nitrogen isotope analysis of human remains from the Xiazhai
site revealed dietary features of pre-history populations dated to different periods. The Late-
Yangshao individuals (6"°C=—10.2+1.4%o, 6 "N=9.4+0.5%o, n=19) ate a millet-based diet similar
to that of the contemporary people on the Central Plains. On the same site, the Shijiahe people
(6°C==13.6+2.1%o0, 6"°"N=9.5+0.9%o, n=28) ate both millet and rice, and their dietary features
displayed evident variation because of the different nitrogen isotopic features between rice and dry
crops. Millet played the role of main staple food again during the Late-Longshan and Erlitou period
(mean §°C=-9.9+1.2%o, n=21). These results indicate that cultural transition had significantly
affected the local agricultural system and human diet. The changing roles of millet and rice also

reflect the alternating influences from the Yellow River culture and the Yangtze River culture.
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Fig.1 Location of the Xiazhai site
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Tab.1 Stable carbon and nitrogen isotope values for the Yangshao and Shijiahe human bones from the Xiazhai site

tEAEDate %5 Sample No.  PE%ISex 4FE#tAge 0°C(%0) C%  0°N(%o) N%  JiJ5> HiCollagen yield C/N
{O0EA I 3 Late M67 e 20+ —9.6% 40.0%  9.4%  14.2% 3.5% 3.3
Yangshao M68 =S WA —97%  42.1%  9.6%  153% 3.8% 32
M71 N:E WAE —9.8%  42.0%  10.3%  15.2% 2.4% 3.2
M108 T2 35+ —92% 41.8%  87%  15.0% 2.1% 32
M115 5 50~55  —122%0 43.0%  10.5%  15.4% 4.0% 3.3
Mi128 AVE A —9.1% 41.9%  8.4%  15.0% 2.8% 33
M129 5 35~40  —9.9% 40.5%  9.6%  14.5% 1.8% 3.3
M132 AVE WAE —9.6%  42.6%  9.4%  152% 3.0% 3.3
M138 VN3 25~30 —9.5% 423%  9.5%  15.0% 2.9% 3.3
M143 5 WA —93%  41.7%  9.4%  153% 4.0% 32
M146 S WA —9.7%  44.6%  9.6%  15.9% 4.7% 3.3
M149 ANTE ME - -9.3%  42.1%  9.4%o 15.2% 3.8% 3.2
M152 % 35~40  —9.1% 41.8%  9.6%  15.1% 3.8% 32
M156 5 35+ —9.6% 43.4%  9.9%  15.4% 4.1% 3.3
M179 5 BAE —12.3%  42.7%  92%  15.3% 3.1% 32
M182 ) 25~30  —14.5% 43.1%  89%  15.5% 1.1% 32
M209 ENES 25~30 —9.9% 42.1%  8.6%  15.0% 2.9% 3.3
M212 52 25+ —10.7% 41.4%  9.1%  15.1% 1.3% 32
M213 s 35+ —11.3% 42.5%  93%  15.1% 4.1% 3.3
47 %3 Shijiahe M86 EN:S 35+ —11.2% 42.9%  88%  15.5% 9.0% 32
Mi23 7? WA —13.0%  39.9%  9.1%  14.4% 6.7% 32
Mi124 %2 35+ —14.8% 444%  9.5%  162% 2.0% 32
M126 5 40+ —12.9% 39.8%  9.4%  14.3% 10.8% 32
M135 ks 504 —11.8% 42.0%  8.7%  15.5% 7.1% 32
M137 52 35~40  —14.0% 43.9%  9.1%  15.7% 8.9% 33
M154 FN:3 8+  —13.6% 42.9% = 83%  152% 5.0% 33
M185 % 40+ —9.7% 42.6%  8.8%  15.4% 4.6% 32
M187 VN3 25+ —16.0% 41.8%  10.3%  14.8% 4.3% 33
M190 4Z? 304 —16.0% 42.6%  10.3%  15.2% 5.7% 33
M191 AN RPE —15.1% 425%  9.9%  15.3% 6.2% 33
M193 Ay 20+ —14.0% 41.5%  93%  14.8% 5.1% 33
M194 ENGA 25+ —13.0% 28.9%  9.5%  10.5% 1.0% 32
M196 AVE APE - —113%  422%  7.9%  153% 8.5% 32
M198 AN WA —15.6% 41.0%  104%  15.0% 14.6% 32
M200 AN WA —12.6%  42.7%  9.5%  15.5% 12.2% 32
M201 ANVE WAE —13.3% 42.6%  9.6%  15.3% 4.7% 32
M203 5 20+ —17.3% 42.9%  103%  15.2% 3.9% 3.3
M214 5 40+ —12.5% 42.8%  8.7%  15.5% 6.1% 32
M215 e 35+ —14.1% 424%  9.7%  15.5% 7.1% 32
M232 s 45+ —95% 43.4%  79%  15.5% 10.9% 3.3
M239 3 60+  —10.1%0 41.7%  8.6%  15.1% 6.9% 32
M66 52 25+ —13.8% 60.1%  112%  21.7% 7.5% 32
M69 7? 30+ —18.7% 42.4%  102%  15.4% 3.6% 32
M145 N3 WA —134%  423%  10.1%  15.3% 2.6% 32
M207 U 4550  —14.5% 42.5%  10.9%  15.3% 3.4% 32
M216 5 304 —13.8% 43.6%  9.4%  152% 2.0% 3.3
M218 ) 45+ —15.8%0 42.5%  11.2%  15.5% 2.2% 32
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Fig.2 Distribution of stable isotope values for the Yangshao people (a), Shijiahe people (b) from Xiazhai site
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Tab.2 Stable isotope values from different Yangshao sites located in the Central Plains and close

ik Site FEAH 5 Samples(n) o°C O0°N %2 U ikReference
%594 75 1L Xishan in Zhengzhou 39 —~8.2%01.5%o 9.0%0--0.8%o 23]
RFE Y Xipo in Lingbao 31 —9.7%0t1.1%0 9.4%0+1.0%0 [23]

Wi )1l 2 Xiazhai in Xichuan 19 —10.2%0%1.4%o 9.4%010.5%o

Wi )117475 Gouwan in Xichuan 7 —14.5%0£1.9%o0 8.6%0+0.7%o0 [24]
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Tab.3 Mean isotope values of the Xiazhai human remains from Late Yangshao to Erlitou period

744 Date of remains FEASamples(n) 0"°C O0°N

M1 5 HA Late Yangshao period 19 —10.2%0%1.4%o0 9.4%010.5%o
Hi1 53 AL 1] Shijiahe period 28 —13.6%0+2.1%o 9.5%0+0.9%o
1L 3915 — Sk Late Longshan to Erlitou period”' 21 —9.9%o0%1.2%o0 8.2%0+0.7%o

B 3 TRBEUMEREE — 2L AR BIEFHENLE

Fig.3 Comparison of human dietary features from Late Yangshao to Erlitou period, Xiazhai site



334 JESENN, S5 TR S A B R C M N RE R R *413 .

S, JEEIUT G, UM SO ASE N S R R L™ A T R R .

FE 53— ReAL T B AR ST SZ S sty O XM\ B g it ik, 2738 S [ IR U188 7 Fé AR )
FRIESE KRR, A R IURE AR LI B B 1 2K U A A SR I JARE A AR b
TR ER S KRR, KL ERTE . KR EIN ™. XA 1%
HER AT BV & . T RIS )\ Rk i L i B, SCAG AT P = 2E R
AMUARBAED TSR b, RN RIRZI 5 7 b iR AE R RIS R BV S5 .

5 45k

XN AR YT A ST ) L R ) B S ) = A AN R B B B
IR R AGE R R T4 KR W], iZastht e R AR X — A E R e 7 1 A R
WIR AL AR SE R DSEFR OV M, 5 P R RN 95 R sl AR, IF BNz
SR A FI ST T R, BE 2 IR TR VAR e e B AE I A
TEREW, SYEoATEMRERIE, PR 5K 2 8 BAEE AL 3R AE % il il 1
XIS R A B RRAL R AL 20 218 L YA — BRI, BT s S fb g A
A HAL,  SRZR B HT O 2 o IO IR, BB ARR A A P 0 2 et W P I

ERRIENAR, FALT RIS T b 1R 38 JIE AT\ B bk, 7240 i 3]
HI B RAE AR A A 2 I DL T 2Bk AR e R B DRV R, 5PR
M AR IS T VTSI AR S R KRR RISE T o> A, RIURESER I E A R
b5 )\ B R st b A 0 08 S R R VR D G5 R AR B o S 22 e S e HE A2 X SEAE AR S Ak S B
BN ST TEAF,  RIVBETIE HAO03H SOAG 5 AR TR Je S - A SRR SR 23 X R 3 [
SN o B ARIX SR IE A S I AT SCAL OV SCAC I B, Bt 1 AAVEE S AE i3 X FR 52
71, ABRSAEAON IR 58 e G Gz, FEVEARMLAEA B I IRAFAE — E R o

B SR A A (AL 2K 20 T T 0L 5 28] (80 A [ I 393 Rl 6 75 SO [R) — 3 X 5 (RS S 8 4 (R 3
LYY I a1 v S TR A SR I TR R A ol B 7 G R P R A D U L
BRAFYIR R AN e R RF AL A S0 25 XA, SR 2 0 52 B SCA R BR (A 4ok
SCHL, B R NI R RSB, I 7R A BRI A7 3 20 B DNA 23 4 45 Hoph BB
FBORAME— B0 It

BN AMEAFRARLNEZFEARMEVNAG TAXN ZERETEEZER, Fi
W EEMRIRRET AEo B R, ERERHE,

S35 3

[1] EHERR, R Je. gl 1B N Feshl i f S QR 3R R Wil [J]. %7h, 2020, 5: 3-19
21 f e, BB, IS, A WEGW0IE 2 L ORI E = B RIS 3R A ik 0], R, 2017,3:9-70
[3] Hu YW. Thirty-four years of stable isotopic analyses of ancient skeletons in china: an overview, progress and prospects[J].

Archaeometry, 2018, 60(1), 144-156



“414- INENE NS 43%

[4] Lee-Thorp JA. On isotopes and old bones[J]. Archacometry, 2008, 6: 925-950

[5]1 852, it gt =M E ARG (], %5, 1984, 10: 949-955

(6] skT3E. NS NERTR. FLLR S HH I mEast (1. AZ%2R, 2003, 1: 75-84

(715K E5E. B+ = ME+ A SRR MES I e RSO [J]. %57, 2006, 7: 50-56

[8] Smith BN, Epstein S. Two categories of 13C/12C ratios for higher plants[J]. Plant physiology, 1971, 47(3): 380-384

[9] Vogel JC. Fractionation of the carbon isotopes during photosynthesis[Z]. Springer Berlin Heidelberg, 1980, 5-29

[10] DeNiro MJ, Epstein S. You are what you eat (plus a few%o): The carbon isotope cycle in food chains[J]. Geological Society of
America Abstracts with Programs, 1976, 8: 834-835

[11] DeNiro MJ, Epstein S. Influence of Diet on the Distribution of Carbon Isotopes in Animals[J]. Geochimica et Cosmochimica Acta,
1978, 42(5): 495-506

[12] Ambrose SH, Norr L. Experimental evidence for the relationship of the carbon isotope ratios of whole diet and dietary protein to those of bone
collagen and carbonate[A]. In: Joseph B, Lambert GG(Eds). Prehistoric Human Bone[C]. Berlin Heidelberg: Springer, 1993, 1-37

[13] DeNiro MJ, Epstein S. Influence of diet on the distribution of nitrogen isotopes in animals[J]. Geochimica et Cosmochimica Acta,
1981, 45(3): 341-351

[14] 5RT0, 20ifh. Vst (0. sy, 2014, 4:18-32

(151 FISZRAN. {5 BE3BE I A5 A4 JA S e N Rese RIAL 3R (). BE 5, 2020, 5: 60-65

[16] FISZA, 0L, PN, WIARE S L B R R R R8T (1], £HE %, 2019, 2: 48-52

[17] Buikstra JE, Ubelaker DH (Eds). Standards for Data Collection from Human Skeletal Remains[C]. Fayetteville: Arkansas
Archaeological Survey. 1994

[18] Sealy J, Johnson M, Richards M, et al. Comparison of two methods of extracting bone collagen for stable carbon and nitrogen isotope
analysis: comparing whole bone demineralization with gelatinization and ultrafiltration[J]. Journal of Archaeological Science, 2014, 47: 64-69

[19] DeNiro MJ. Postmortem preservation and alteration of in vivo bone collagen isotope ratios in relation to palacodietary
reconstruction [J]. Nature, 1985, 317(6040): 806-809

[20] Ambrose SH. Preparation and characterization of bone and tooth collagen for isotopic analysis[J]. Journal of archaeological
science, 1990, 17(4): 431-451.

[21] FSZAI. RaE i FAL =AM R il pg L2258 544 (1], RE T, 2017, 3: 145-152

[22] XIEAE. PUKH Rl S ATALIEF [D]. dbst: JEutREE, 2015

(23] 5k I3, Jukfl, Bhd, & PR LA ST 0I5 i A N SR PR DL #T [0]. AR5l 2010, 2:197-207

[24] Fu QM, Jin SA, Hu YW, et al. Agricultural development and human diets in Gouwan site, Xichuan, Henan[J]. Chinese Science
Bulletin, 2010, 55(7): 614-20

[25] Deng Z, Fuller D, Chu X, et al. Assessing the occurrence and status of wheat in late Neolithic central China: The importance of
direct AMS radiocarbon dates from Xiazhai [J]. Vegetation History and Archaeobotany, 2020, 29(1): 61-73

[26] Guo Y, Hu YW, Zhu JY, et al. Stable carbon and nitrogen isotope evidence of human and pig diets at the Qinglongquan site,
China[J]. HERF: HEREE (SEC0R), 2011, 41(1): 52-60

[27] Shoda S, Nasu H, Yamazaki K, et al. Dry or Wet? Evaluating the Initial Rice Cultivation Environment on the Korean Peninsula [J].
Agronomy, 2021, 11(5): 929

(28] AR e, k. VTR RSO\ R b A B AR S BT (9], RS, 2012, 1:156-163



