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Abstract: Settlement archaeology research has shown that the earliest ancient Chinese state was
formed during the Erlitou culture period (1735-1530 BC) in the Central Plain. The exploitation,
management, and distribution of primary and secondary products from domestic animals during
this key period are important issues in zooarchaeological research. Although some research has
been conducted on materials from the central capital, middle settlements, and small settlements,
there remains a gap in our understanding of animal exploitations in large settlements. In
this paper, our research on the animal bone assemblage at the Wangjinglou site explores the
consumption and exploitation of animal resources by commoners living in the city during the
Erlitou period. Our analysis includes the taxonomic identification and statistical comparison
of species frequency; calculations and comparisons of metric data for sheep, estimations of
age at death of pigs and sheep; and evaluations of possible animal exploitation strategies for
meat and secondary products such as wool. Domestic animals, such as pigs and cattle, were
dominant species in the faunal assemblage, while wild animals, mainly deer, were small in
number. Moreover, estimation of age at death indicates that pigs were raised for specialized meat
consumption. However, most sheep survived beyond 3—4 years, illustrating that wool production
was the main objective of sheep husbandry. Within the multi-tiered settlement hierarchy for
the Erlitou state, we compare the species of domestic animals , percentages of sheep among
domestic animals by NISP and MNI, distribution values (d) of sheep body sizes calculated using
the Logarithmic Size Index (LSI) method, and specializations of sheep husbandry. From this, we
infer that the capital, large settlements, and middle settlements had a greater variety of species
than small settlements. In addition, at high level settlements, the relative percentage of sheep was
greater and the body size was larger than at low level settlements. Moreover, procuring wool was
more likely to be the main purpose of sheep husbandry in the capital and large settlements. This
research on Wangjinglou reveals the characteristics of the animal economy in large settlements
and describes the differentiation of domestic animal exploitation within the multi-tiered

settlement hierarchy of the earliest Bronze Age state in ancient China.

Keywords: Erlitou culture; domestic animals; settlement hierarchy; Wangjinglou; earliest state
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Fig.1 Distributions of sites in the Erlitou period
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2.1 BUEHFES

SR ORI AN VT B 4 B A TR AR B K PEZR N (34°26'42.6" N, 113°43254"E)
BRZ 119 m, AT H06 1Ll ) T2 25 P SR AL P A Y. 2010-2011 48, S5 7 S0 7
T FE e BT S R AT TR R AR, HEAURE B Sk (T) B R — L Sk
(G) BT ARIIRAE FAH DGE A7 . % T — Sk s 5 — B ST Ay J8 AN ) (9 2% o 22 S A B
AR AN SRS AR Zh A B A TR AT, B SO AR S AT i i B

BSOSO I AR 1 R B R IR AR R, TR 8000 m’. X — X IR H
TS B R A HERURYG, )R T B SO =T (T3) FIDY A (T4).  HH BT 2 4 B
B MG, S0 s DR 1 07 A% A yicse, W KBS T R S e i 7T LA
ZHSLSCAR IS S 2 A S AR AR sk b R S I s 5 S = A, RS Ry
59 1634~1437 BC, 1613~1446 BC™*",

22 mIBBEERSINTEE

U8 BN N 22 T R SO R AR B 2 T S = A o A 2 B B
TR B S YOG IR A R Z W B AR A, RSB T AR iR
i P81t Ie 92 2 b (Species) fIRRAS, FATTPEHLIAN EZiI)E (Genus) « £t (Family)
B H (Order) ™, dhEHEL 1 ARG S T R L 2k Hofl 4 % 5 R AE 10 3k
By NAUE RIS RS AR T A RHE A S BUGVE X 43 Ll 2 AR 2R 1R R
(Ovicaprid; PMERF SRR X 4R Emin 2 T 10, TR EZ R T4 o A
Wi INEE . HEFERE AR, FRATT S B A AN N AU O U R r R R R, SR
JEE B 2N RBERE Y R ERL AN R S .

FATAd ) AT % 5 A5 A (NISP, Number of identified specimens) 1 % /) AN 445 # (MINI,
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B REEE T MR ISR 2 BRI CREM)  (Margaritiana sp.) « TN (Lamprotula
sp.) ~ HE (Phasianus sp.) % (Lepus sp.) 41 (Canis familiaris) « % (Panthera tigris) <
B¥E (Sus scrofa) « ¥ (Sus scrofa domestica) . /NEE (Muntiacus reevesi) it & (Cervus
nippon) M (Capreolus pygargus) « &’ (Bos taurus)  43°F (Ovis aries) F1L (Capra
hircus) 35 14 Mo ANE R IAE LU E B BARTN 8 I KB RERI S B FE RIS AN Y
B w240
3.1 #HERIT

BERHGEHE T 3, IR L3 B bR A 3t 1847 £, Hrbnl e bR A 2L

(NISP) 5y 1036 . T3 J1Zh W& # 1) 7l % 2 AR A BN 207 £, s/hMES (MND
36; T4 SN E RS A] EE AR AECN 829 11, B /MMAHCH 97

A H, T3 I EREE CREM) BT SErrAE08 1, S MEECN 1 IiiE
PSR AECA 1, SR ECR 1. T4 Bk CREFD) M EERAEN 4, &
INRECH 1 AR SE R AR 12, B NMEAECN 6; HERI AT EEFR AN 2,
INMMEECN 1.

U FLEN WA S LE ) WER 1. T3 W, B AR 4 I ml 48 5 An AR B R e /NI B L 43
3N 3.91% F1 17.64%, 22 7% 3P (1) AT 4 58 b AEON S /N AN B EE 451 93 ) 9 96.10% A
82.34%. T4 I Y], S )W) ¥ A 48 5 AR AN 5 NS AR B L] 9053008 1.48% F1 6.74%,
F I BN AT 558 AR A BN e /INIMAR LG A5 3 331 1 98.52% AT 93.26% . 1] ILEE BBk it ik 2
RIH R TIE LK TR e £, HAEmEE s 2, T3, T4 W00 5 bn A L 4
N 55.61%. 60.67%. EFAEANY W HAR/ANKIELS], iR BCRAEN 8L, T3, T4 ]
AT B R A EEE B 1.46%. 1.11%.

3.2 RHAMYPFREMMALFANEELR

FIRNHFE R G5 5 NBIF R R K IR £ 27 VIR DU E,
AT FEL R IREUA S, AR 5 R DU R B R EMA N 3 BT R
45, MRFEEFEHMZA N, MISEFRERRE-WNRFERIE (12 8) 5%
LR WRFEHGRIRECEE, W3 % UL AR ] 25T 60% Y

S HE T A RS (1) 58 3 A G 2 1 Wi R R B b R B2 DL R i s e B A AR . DA
WA EN, BEARE I T AU UG i A B R B HE S B T AR e a5 B
FEFEHES FIPETAE S 45 oy — 8 B, (H0R, BRI AN R, ai— R G5 7 VAT B
B A AT AR B0 TR S 2 Ok R B URE ) T VAR AR T AR RS . 4RSE AR B
FRUD, TR S S A R PR PR DA P R S AR P PR AR T VA R LA TR
BB T T HEE B LS R AR T R N B R A B A PR, A TR
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T3. T4 7] DL BAE (R B

%8 AR 2 23 1. 64 1. Sy b A A N

SE, B E B NREUS AN B T SRR M, T3 B 18 44, T4
WH B (K2 . X—FREMHEFENAIEIMLE (K2 BR, T3, T4 S5 REA
16.66%. 6.98% HIMARETE I I B (30~52 A , K&K BAEMRFE T30 B 18 bk 2 B

FEAE ) T H B SRBUE A o
1 BRSBTS EAR AR (NISP) R/ MEE (MNI)
Tab.1 NISP and MNI of mammalian taxa during the Erlitou period at Wangjinglou
T3 4] T4 4]
S g NISP MNI NISP MNI
Taxon Ho 41k (%) o 73 E (%) Hk 73 E (%) Mg A (%)
) Hakw) #it ) HAak%) A () \aC) &t )\ &it
Wi A 1 0.49% 3.90% 1 2.94% 17.64% 1 0.12% 1.48% 1 1.12%  6.74%
ik 1 0.49% 1 2.94%
MEE S 3 1.45% 1 2.94% 9 1.11% 3 3.37%
Eio) 1 0.49% 1 2.94% 2 0.25% 2 2.25%
513 1 0.49% 1 2.94%
IINJEE 1 0.49% 1 2.94%
Kt M 114 55.61%  96.10% 18 52.94%  82.34% 492 60.67% 98.52% 63  70.79% 93.26%
M Ay 14 6.83% 4 11.76% 44 5.43% 5 5.62%
Ak 54 26.34% 2 5.88% 198 24.41% 7 7.87%
gk 2 0.98% 1 2.94% 7 0.86% 3 3.37%
[IIES 1 0.12% 1 1.12%
= 13 6.34% 3 8.82% 57 7.03% 4 4.49%
J2 it Total 205 100% 100% 34 100% 100% 811 100% 100% 89 100% 100%
*®2 BEmsi "B ERER (BT THFH)
Tab.2 Age at death of pigs during the Erlitou period at Wangjinglou (based on tooth eruption and wear)
T3 4] T4 1
s
Deﬁlﬁiﬁq) EW A MNI Y MNI
Left  Right i) potbes Lol Right  wft(n)  EH4LE (%)
<1 1 1 5.56%
3~5 1 1 5.56% 2 2 4.65%
6~8 5 10 10 23.26%
8~12 4 2 4 22.22% 6 7 7 16.28%
12~16 1 1 5.56% 2 10 10 23.25%
18~30 3 1 3 16.66% 4 8 8 18.60%
30~52 5 2 5 27.78% 3 3 3 6.98%
52~72 1 3 3 6.98%
72~96 3 3 16.66%
£ritTotal 15 8 18 100% 21 43 43 100%
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T I AT DA S e 4E 85 B 40 2 S AR 35 11 M. gl o e A PN B A 345, B4
I NMABUS HINAS 2] 9 PFT bR AR 50, IX — R e R A G i 26 B fy
66.67% [KIAMATE 3~4 %, 55.56% HIAMATEIT 4~6 % (£ 3) .

T3 HART A 5 % S R B AT R R AR A L, A E ARz T4 1
240 (R o FEGEETGEHEERLETFS N A ZE G BB, B
FEBhE Sy &K B Dy E A F X UMY B, b By D B Beobn A B =5 2 B 3 HARRE
BARTT S, &0 BTG 86 & R T 75.00%, i B 2 848 E A (30~48 H) 2
JE A, X5 25 U e R B R A A 45 18— S

HE R 30 4 2 P A 2R B sk 2 IR IR 4R 2 10 32 H R SRBUR R R
TR, MEAEMIZG M CERD o RBEHAN, DSRECGEDY N 2 B 14705 th 2 &
1E 0~6 FIXANH B Bl — AN B 10 R 4 B, (Bt bl R R B — R B 2, RN
B TSGR R A CAh, AT REIRECE AR NI B EH 1. o R b R B 7
J5 TR BLFLHE R TR RE, T AE S BUBA1EA KR UERBCE Dy 3 2 H i 3R 26 5 0 s

B2 BEREENTBEANMM=H. NEREEHE (BT TMTH)

Fig.2 Survivorship of pigs during the Erlitou period at Wangjinglou (based on tooth eruption and wear)

x3 ERMEN T BEAUNRFFRER (B R4 BB T BAXUNBSF AR
FTaF ) BERERBEE
Tab.3 Age at death of sheep during the Erlitou period Tab.4 Survivorship of sheep during the Erlitou
at Wangjinglou (based on tooth eruption and wear) period at Wangjinglou (based on epiphyseal fusion)

FETAERY A MNI ik % B HELEL BEF REE BEX
Deathage(a) Left  Right ygry) b (o) Survivorship(%) Age(H) Element ~ Fused Unfused Fused(%)
<1 0 0 0 0 100% B(6~12) Ml b S i 4 85.71%
12 0 2 2 2222%  77.78% wEmE 1

3-4 0 1 1 1L.11%  66.67% LGRS 1

46 0 1 1 1L11%  55.56% D(18~30) Eizms 9 91.67%
6~8 1 3 3 3334%  22.22% AT 2 1

>8 2 2 2222% 0 EG0~48)  fEEIE 3 1 75.00%
# 11 Total 3 8 9 100% F(>48) HEH 1 100%
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USRS WY BEAT N, A AN YK R Wy, FLRE A P, LB AN 52 10 AR A RT
AR TER RS A Y R SRR, AR, ERAEKE L RKE=E
#1 (2111~2003 BC) (¥ AFEAGE XI5 M, AR T H i AROHUBEAE 7= 09 2R 14
dho LSO, IR LR T A s ] e D BB RT R AEAE RN, (HAAK
BT R AN PIRZ AR SN IR Fb R B ZH A, Bk, FATAIRECE B2 B k5t
RIFFMEEAN. FEIRHKRE, B0k = BLSO i ) U (4R e 45 5L K ¢
HEEAWR, WTRAE —ERE L raR, RIRE IR TE E LR 45 & 2 M RHRIIE

4 FIAEZ A I A A K TS 2 574

THESKBHAE R WIE AR, RSO R R0 5 51 A M R R T
AR T, 2 AR A I B Sk ast ik i B AR S B b R N R ERVE RS R R
£, X5 T HEKBHAE N R A R T 2 BEA RN R . iR
S AL B PR X —FF A A BRI R e s, 5 B R RIS ) & o
{2 B R B A S R = BRI AT R ks, el ] IURVE S = R AL . R4,
LTI K PR #8 AN ) S5 0 SR T PP (K X TR D U PSRN AC L 45 1) S AR RS AN A )
ARG ZER? JATZu Bk BT . LA e R sk 2 AT A
4.1 RAEVIRIFhE

I Zh B AR TE R A I, SRR A & EEWT B — TR AR, B0, I
i LL £ MR K IR AR R+ P LS, . Rk
E =R B ABIAA RIL, (ERAERE T E P ik, wa MR M
AL, e R PE LB RO Y S . WO, R E R A R v
FREIRIRNSE S L N RE RSB . AR KBRS I 4E R
BARFITE R R 807 SR AE T SCPRAIE . e R BRI LA R, TCR N .
42 RFEVINBE

HSRSCAE ], IR LS T R L] S i, B Skagthk T3 1,
FILENY) & B 4 n] % B LB 76.6%", S RtREIhE T3 W1, FIREhW & i 4
A2 TE LB 96.56% .  HLAR — HL LB hk 4= F 5K T S W0 i PI 48 5E bn A BOM B /N AR
YRR TR RO L, (H R T BB K IR A B L I TR . RRE T
RGBS R BB RSN, 40 T3 IR ] S bR A EON 233, TR R
AISSE AR AREYL 1655, W LEFA S IR T RIR K IRAII R LB N HERRIX — T, T
SCAZ GRS B S B AT LE R 2 T

4.2.1 A EERRARE

TEULR FREN vl S AR A BN AR I G it v, R Stk b B E R 2 e, $E
EE A5 53 P N IG AR 46.92% . 52.69% Fll— AN = fH 69.72% 4, HAR AR E 57.32%~61.65%. ¥
R, o I R T AMEC A 12.85% A1 13.89% 4, HAhERLE 22.58%~30.31%. (& 3)

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

“414- INENE NS 41%

MRERRSE = AR MBEIEITE S s A A B, b B skisthk T3 3.
T4 #1558 26.26%. 19.94%, EERTRE. mEEBHLEMT N, & 5.23%~8.02%. EARKEL
WhEgR e BCE e i TR RO AR R L, (R AT E X RS L ERRARE (n=93)
/by Xt ECAE A Fem . ARG N 0%, A] W4T 2 B8R Ui 7E bk i bk b 5L 53
[P . FEEAAEX D, HEIFE 2.53%~13.98%.
4.2.2 BINMERY

TE LK R /N SR B BRI gt h (B4, mEEBHE T4 1 (=17
Bl (i=100 FTE AW EEE =15 BN MEBI N T 20, BEABEKRD. AT
Wig. bk R E R 2 shY, BE BB — AMRME 57.63% 4, Hoph # A AR
64.29%~76.83%. 4iF HEE LLBITE Stk A E R 20, Forp — Bskasthk T3 3. T4
I3 28.81% A 16.96%; IR IELR 2 HLBI A 14.29% & 8.54%; RSt hE47 2 Ll
11.11%, ZETER . WA 1 7.14%~11.11%, BE BN E « FE0E HBITE 3.11%~14.29%.

IR % 1k K TR B )R] AR AR EORT B N MR B B e B, R B E G
K% . HFEWMBELGIE Z Bksthbfm, AR BEMS AR, 2
I it 5 Vi S5 4 A A T S O ) s
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VA .- - L. S A w¥_ ol
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BT —Hraly] Gtk HRUHE T4 HIHET3M] CERE R Fhilghk Ly puieia
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Fig.3 Percentages of domestic animals by NISP at Erlitou culture sites
= B 3% 4t Erlitou T3: #=1118; Erlitou T4: n=3896; % 7 #i% i Wangjinglou T3: n=197; Wangjinglou T4: n=798; W it it
Ht Nanwa T3: n=459; Nanwa T4: n=126; L) Meishan: n=93; £ # #ii% it Zaojiaoshu: n=254
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Fig.4 Percentages of domestic animals by MNI at Erlitou culture sites
Z B 334k Erlitou T3: n=59. T4:n=289, % 3 #£ 3% 4k Wangjinglou T3: n=28. T4:n=82, B & 4t Nanwa T3: n=36. T4:n=17, W
1l Meishan: n=10, %2 # 4% 4t Zaojiaoshu: n=15
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43 HWFEHERTHIXNEIEECE ST

TEX 4 B 5 AR RST IR 7, D 7 50 B 0 I B 4t 1R AT Lh o i 1
TNRT T IAEA &, SEE B 22 FMH R T 1984 3 X B8 #7k  (Logarithmic Size
Index) PV, ARG B SCRHZ T VAT T BONVEAN I8 M SRR B0 A I S B R
A I ) B4 A 1 B B DU R A bRt R a8tk A 4 S B A S B B I A (X0
P X, ShrfEshil & (YD) B X EOEREOL 2, B d=1g X -1g Y=1g(X/Y),
B A R RIRPRE S AR X ARXS ARl A8 Y iR/ (@0 i), i KT 5
Fi d=0 K, WEMFE; d<0 iy, FiE/NT/EE) o EX GG R (Harappa) &t
HEEE 3 1 (2293-2047 BC) Ky, Mg W22 ME (@) Y R MG i A st ik 47 5
BB AR RSP R T AR B A 2 28 /R (Nausharo) igtht, At A HitaE bk (45K T 5057
HARFEM SR, X—SAE R TR, fitng ®

AL SR FH g A5 P B8 B PG S — SRR A 4 S I B AR bR AE (. (L Meadow,
1991, Table 7.1) ™, feh 5 X — B3k, Bu0Rk. m R AU L stk 1 40 2 B R
B FE BN R AT R (RN EHdE . AnrERE N 2 A J EEE LM EMED « N
T HEIX — M B TR B, FRATT TR R el (P 1) 4 S B RN B R 1Y B R N R
FT43 T o BTtk T AN 100 737 72K, 768 45391 (18701720 BC) f&—Ab A AL g 9% 1),
B Y I S5 0 B v I SR 0 o 1T — EL Stk M2 T B BASE 2 i s M 5% - 1 5 o i 48 st ik
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Fig.5 Distribution of LSI values(d) derived from sheep metapodials at Xinzhai, Erlitou, Wanginglou,
Nanwa and Meishan
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Fig.6 Differences of LSI values(d) of Fig.7 Survivorship of sheep during the Erlitou period at
sheep body sizes at Xinzhai, Erlitou, Xinzhai, Erlitou, Wanginglou, Nanwa and Meishan (based on

Wanginglou, Nanwa and Meishan
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