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Abstract: This paper provides a detailed taphonomic analysis of animal remains from the
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bone surface modifications, skeletal profiles, and breakage patterns of long bones are presented,
indicating strategies of prey acquisition, transportation, and consumption by humans during
Marine Isotope Stage 5 in the northern China. The results show that 1) humans were the
predominant accumulator of bones in Layer 5 as indicated by the frequency of percussion marks,
cut marks and carnivore toothmarks; 2) horses were the dominant prey, with most brought back
to the site completely; 3) limb bones (that is, portions with the most flesh and marrow) had the
highest frequencies of cutmarks, percussion marks and fragmentation index. Combined with
zooarchaeological results from the Lingjing site in Henan Province, we conclude that there were

probably regular hunters of large games in steppe environment of North China around MISS5.

Keywords: North China; Banjingzi; taphonomy; fauna; hunting

1 §is

I AR, REM R, IHA S AT IR —RENEE (e 2 f8nE A
FHABAC) AT DRSS, 1 H O a LS. KR 5 KA A B 255, WA
HATEAATFR N s & KA AEHE T (regular hunter of large game), X3 %L1k
FFAEAT N BB T B L, T HAXRRORAEAT N FEAS R B A 7 B AR A, e
AR B AN I DA KA R N R AN R R I, 3X 5 N ) 5 7 TH (R R 72 45 SR A )
# U2, Stiner WIEYIMI R SPIBET-AERE 0 A« B B B0 20 A3 A FE X BRI MP i BOAF A
(L E SO B oAk 2 BOIRIUHEAT T 2260 i W iR, 5 IRf 2RI T, % B
D) i ANREY BN E B E M BB 3 2) ARSI B R MR E R E RN
AT RGHTT R 3) A BT AR AR R A, LA R
4) i N SE DI I BRI R S AT N LA 2 POy SRR I SR 5) 7R MR 1B 9, 1
HRREHE X T AR B CE M EE /NS KB B3 B FAh T DOl “SRAE” SRIRHL
IR 6) LUK A H O T AR R E L, DLRRFAAR A 1 72 23 2 S8 R+
2D ELERNE 2 —. WEEFALE 5 BB (Marine Isotope Stage 5, & #E MIS 5,
128~71 kaBP) & W 58 57t F 0 — AN H B S AREPT BE, AL TARX BRI . T MIS 5 Fr B
NBET S, HIFPERET 7 SN AR BE AT AR — B SO AR AL, AL
R DX IR L R 5 RO K P 0

TE A ARG A8 b, Hp ORI A R BRI 7T 1B B RS - SRAEE AT NI
TR Z RGEE, DIV SR LU AR R M. SR 2 R, 2 e bR SR
FLAEREIR, MIS 5 M BUSAIRBZIEIE, (HE P8 R 0k X B35 iksh B VPR -
BRI A ER E B E R R BIR, R4S 160~85 ka, ZHUME I LIRA. BRI
TR N, KA S UK AR —8G Aok, WS 7 5T A
FERARTRA UK CUn MIS 60, YeinT v 72t ) g AR R s 1717 [ VKA Cir MIS 5 AT MIS 7)),
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SURBAIARF I E . MIS 5 i Beleinl 8 s F3A 5 £ EO TR B TR 5 R, AUr RARBONE
B NRAN, HELERSMFTARENHEMRK, HEBONES. R XA T
SN ARG RNAT O S BRI EAR S AN R ) 5 2

Je S AR T Bk T8 AR 25 R R HOSCR R B A 20 90 ka, 2 E LT AL T
MIS 5 B Bef)—Ab B B k. ASCLhiZistht 2015 45 H Wi 7 bR, S R Bk R
TGS i BT Y A e i B ey A5 8l Ak, $RIGH A%, iz
KRN IIERZAT ISR 2, it — B R i AL MIS SBrBett AR S SR L IEds -

2 WA R

BRHF Ik (40°15'32"N, 114°42'17"E, 4R £ 850 m) J& Yo Il ¥ i A< 350 (1) — b ™

Fighl, BERHJEEALR SO TR EZ 300 m (& 1) . 1984~1991 4F, %tk )5
25 R . 2015 4, AT IZEHE AT TR R, RIRHFIL) 36 m?. Sk HERN
JEREA 59 m, HMEH B FelRT7E: B 1ERELE, B2 200602, B3 2
NWRELZE, 4 BARTRA LSRR LEE, 5 ENTUIRNRRE LS, e
ERNUERAE, 57 ENETREET. BERE 4. 5. 6 ZEXHBEME L, (HE 4 M
%6 EMEMMRLD, KEHEWH A S E, A AMEHE AR ZE. LK
S S A B AR SIS = S B N R S A (BRT S R A7 i Al &%
FEARME, LK RS BKY-85164, AL A 74~108 kaBP™; [ dLIfii K258 EATE
1988 4F- 55 1990 4F R Ha 4K 77 VU U ZR A7 B3R A ORE, AR B 2R 5 )=, JeROtll R 45 R
21y 864 kaBPY. LA Z AT MIAEARIIRSE SR, A TA BT itk SOk 2 FIE AR AT g
F%7 90 kaBP, RJE LT MIS 5 fr Bt o bty L8741 1 ST BB, HARARME T 3k FH iR
VR E — R EsE Githk bSO 2 508 AR 45 A 7E 200~160 kaBP'™) |, S5 g i
B R ik (125~90 kaBP")
MG RAH»EE. 182015
R R G, AR K8
PIFNTH AT T RFE, HOWRILE
R TAEIEFEREAT H

BRI F k28 5 2 3
WA A 3L 9493 £, Forb, AT
SE bR A FE 1025 1, 4 397 AT 4
SE FI| T JE I bR A R0 628 1 ] 4
JE B AL bR A, 8 E AN
10.8%. 5 F At A = A6 77 W
Wk — A, HROF ikt
VUV U LB, LT R B 1 AR R IR B
R 56 HE I A A AL (L Fig.1 Geographical location of Banjingzi site
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fRBbE KERED BN U RIRB R ) A d i DL AT S e bR A . W) B8 A R 52K
A ALZ PRI, SIS & st e AR, LA B & M IR (Myospalax sp.). IR
(Canis lupus) ¥ [REF 5 (Equus przewalskii)« 515579 (Equus hemionus) #-EJE (Coelodonta
antiquitatis)~ % J&& (Cervus elaphus). I [K 5 $ (Procapra przewalskii) ¢ %7 2 (Bison sp.). #]
WHIBNYBAT 3 M 3R], AR SRS RO 758 5 R sh?y, SR AT
KNI 84.94% . %) TS BIFNEARA 332 4F, i [REF L 271 £F. SR 11 14

3 HEZ I H ARG

3.1 BEREAEEREEE THRIE

X AL Eh ) AR B AR E AR E . BREIERTSE, MR, B,
KAV & I AT B sh ) S5 LE A TSR] BEXT B (K SR B A0 7 252, R0l 2 B IS g
His, R RE T ECE IR VBRI, KRR YR ARKR ML ITRE
(K SR B B 4L e B0 A R R I, SofesonR gk, D iR
R ERAPUE, BRI R 2 SRR RO, XEERE T, BEERE
TP RJRIE, BREE A B, [N A A ER AL G R s Bk . RHRI T idt it B e 17 1)
B2t EoR, 55 REIE R RAREEE A, 7.2% BIARA R 56 2 8H AL R,
L 38% MR AR T4 IR, (HAEBUZ (lamella) JFRFIE . IXFRK L H0E i #
FRAEMR I R AT, R T (1R 32 KA E RIS AN K

FERRHFIAEEE 5 J= (B 2) HBUSER Fom i B AR Z TR EuE, 4947 24%
FIbR AR A AL 1 /NIRRT B iR 4, (R IR R QT AR, BiEEGR, RPXLE
HUE I B R B RPN, AR BEAT HABRIZE RIS . B T AL e R IR 2
S, HAEYIIR R WGBSR S ST S DR G A RO ) B AN =, WSS S
JZ BB AL i /D 52 BT B AR E T IR IR

BRIV MR AR GETEREAS T 3 A LU 3% 7oAy, IX SRR — Bt LA
KERm, URIREZ, R, KA B RSRIRINT A A B bR A . Bk, wTRAHEN,
TRZEIFARSE 5 B EHERER TR,
32 BREANBRASRERANZIT

KA I IR 2% A ol LT RO R vh o W 22 i) — M B AR E 0. O B B
s ERBE=A T 2R, BT B RN RO RS i T etk
R, HAz d B Az, A R A R R R T RE SRR, HOs A
A TR CREERKAE R R, 2 KR SO R A K E 2 R
e IR, RREE ORISR R 1) 1 =R BRIRIE, MoK sh i B e
MIE R L G R 2 o KL, BAEP B iR SR R B AEE RS
AL Z5 2 B B T8 /KA R T =/ RS Am vt . AEARCH T Bk B R B A A K
T E R, R A B L AR IR B, TE R B MR . shW i AR K
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TRAM), BEARIA/NT 2 mm BB E S, tHRIA KT 100 mm [P B, BEA % E
BUNIRABUE R, WA S BEFNEFEEBRIIGRA. Sk d, kg R
XPRT 4 ecm HEA W B GRPRAAT 7€ M, EE NS R B 881 49 £F. HH
XA R EET S, BT LN, RN EOURES, WA SOR B R AL
BSOS BT . Bkt A BRSSP A ) o A B PR A A (R A 4
B, 25 EoNi FEH GRS Y, KR RN RS AR AR B DR AT S bR A 1 7 [ £ SRR
SOMEK, (HIEAI N RAT s BRI e i Y,

N1 B THE B R A 1 e B, ULEH HARE TR TR IE R T O B A R B R
BATRA T —RANE T EHEEENR TR Wi LR [R5 B B AR AR, 52
TR U Bk B B S R AR LS B ARTEF IR & .

FRATIE M Stiner 18 FH ) /N NMA %L (Minimum number of individual, MNT) f# & ™ DL
Je oo B B B n R (il R i . e BT s T A R )
Kt & E B e TR 1 BN 355870 (Minimum number of elements, MNE)., 1T %
W bR A B IE B 2 DR AT TR I B B8 G, I8 A 8 A AR 3R ) e /NI AR Bl Sk 3 HoAth
R IAL BT AR B d5e /N MR B R U W % 4H S B ORAIR VL

TEMGFFIEEEE 5 2, FEARIE RN VIRBEE A R % A B R LA 1 MNT I
L MNI GR 1D o SRIZMWIRAHGREAR R R, MHZEMEAD, W =S m R ARIR G
A, eFAEERE . —BRIEOT, SRS SR E R TR A LA, A G AR
RGUT AR R 1 H A RS BARE R, BER et m] DA 7, 3X AT el sirE
VG EAR EROAHER . R 5 — 5T, RBEN s A AT B RS, SR B
BE S B G, AR AT RN SR S I Sk B e AR B RE &

MHARPIES Y, HTRERERDN, iS5 002 7 RAAR LT e A 2 DL
B AE AR . B ARR 13k & BASL, S5 B B8 I IR AP IR LR 77 EE4 5 42

# I Binford 42 tH I BEE, 44 MNE BR DA B 88 5 70 2E H B @ sh W ih 28 (1) e 48 B 22 vh i)
K, PRI BRIV R0 EL (Minimun number of animal unit, MAU) JE5 FbR (L CRIBLIEZES)
YIMAU (15 KAE N7 B, 1 MAU #3508 Y%oMAU) , 515 21 18 8% 5ot H B CH %eMAU )
BEAR R I Bk 28 B 10 45 AN 1 6 B s R B AR G AR U 5% % . (Bone mineral density,
BMD) J& SN & fi% B CAE S st i v iR IR L R R . BRSBTS 5 E R

25% =1 RHFEULEEF S MNI
20% Tab.1 Bone and tooth MNI of select large mammals
f*)
on
g 15% g
g SR BN M TIEREE
5 10% Specimens (bone) (tooth) (bone)
% (tooth)
R 5%
¢ KA} Large 1 3 0.33
0: Cervid
HORR  H¥RER BRES WAZEUE W
root erosion  chemical trampling carnivore rodent gnawing
elements toothmark % Horse 12 33 0.36
B2 RAFEULEEBRBUSRIEL IS ot
J£ 4-Rhinoceros 1 1 1

Fig.2 Frequency of natural modifications to bone surfaces
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HERA R B DL DL IEAR G, B EEBUR B B ) ORAF TR 200283 AR 1A
Fa B4 S A R B B, B AT S AR T BLIR (%WMAU) 58 &
FEE FRIAR R ML SR UL 5 B A GRAPIRIL 7 SR o e 3 2 3 | SRR s, e
BT AT N A% T K 0 A 2RO HE %MAU [R5 IE,  fKIE Lyman &
Lam S50 PIREE R, HUAS [ B S0 A i o P ISP A TAR OGP AT (R 2) TP,
BBk 1 2R BB T AR EEEL % MAU D, BRI %MAU 58 8%
& (BMD) ] Spearman AHSCYERCINZR ], X 125 5 EEER LM SRS, HAER R

B3 %5 EIREAREFNHNBRETHHINER
Fig.3 Skeletal profiles of equine and large bovine from Layer 5

®2 MAFRUAEDREFRHYNERETHOBAANERAETEZENTIE

Tab.2 Skeletal profiles and bone mineral density of the horse and bison from the Banjingzi site

T Horse /F-Bison
MNE MAU  %MAU  BMD MNE MAU  %MAU  BMD
3B Skull 1 1 8.33 0 0 0
K #iMandible 13 6.5 54.17 0.79 0 0 0 0.53
4 HfE Vertebra 16.83 0.33 2.75 0.39 0 0 0 0.378
W Rib 18 0.5 4.17 0.715 52 0.2 10 0.57
J& I Scapula 5 2.5 20.83 0.835 3 1.5 75 0.5
75 Innominate 1 1 8.33 0.65 0 0 0 0.53
JIi: % Humerus 20.6 103 85.83 0.295 0 0 0 0.31
FetRadius 6 3 25 0.395 0.8 0.4 20 0.415
K44 Ulna 13.4 6.7 55.83 0.675 0 0 0 0.69
- Metacarpal 6 3 25 0.575 4 2 100 0.56
Jifi & Carpal 32 2 16.67 0 0 0
J Femur 22 11 91.67 0.3 0 0 0 0.3
i Patella 2 1 8.33 0.6 0.3 15
JI245 Tibia 24 12 100 0.375 0 0 0 0.41
#f 4 Metacarpal 6 3 25 0.595 0 0 0 0.5
i} Carpal 36 3 25 0.68 0 0 0 0.76
“F— 45 ik Proximal phalanx 2 1 8.33 0.845 0 0 0 0.46
#5 15l H-Mesial phalanx 2 1 8.33 0.59 0 0 0 0.46
#5 — ¥ Bl Distal phalanx 2 1 8.33 0.57 0 0 0 0.32
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JC HH IR 5 HLA L P i 8 T TR R 35 A SR (rg=-0.371, p=0.156), U B IX L fi% 5
ToAT L. HART R LEEIne, 5 ERERRRRA K.

4 NSRRI AT 9 RFAE

41 NTHSBNERBETERMERE

T NSRS ) 5 A HEAT IR RIS B, T AR EE R B bk AN [ 2
RV B% BIC ARG AT o % B IT AR AR FR bk v SRS AT DA
TR AN B ST R AR 43 L P

- BT DLEAT B B B B BT T R S S A B B AR R A= 5
oo HT R B ST H DU (I TR ASH ISR A X B, BT AAE SIIBAE 9128 o) Hr it
AR Z Toidk b g SRR AE AT U AAS R S0 B B B e A, K5 Il A2 i AT B S AR AR
TEMLE BRI TL I R R 2 o B

WA TBIES 5 TR SRS KRR RISV & % oo DUIR BB ANE (B 3D
SRR S BRI DL, XU I NSRRI SRS, R
VIR se B N 1, S R AT RO . EAR SRS A B I A KL,
(HHGE B, O BeE M E B IR e m . X RW], RS R A 1t
B (B, T NS 2 3R DU e R UL PRI K DR i 5 B v 103 e 5 77 [ ko
111K A A S R IR IR e i SO I, e By NS0 BB A s [l o L el
TREARIE YRR A R AR T SR, XS SRS BB A R Rk 78 5 2 IS

SO 7k AL MIS 5 B Be i f vF B R Rkt T ORE I SRR R
LY 8 PRSI LY) 0 EE SV i o N s = B TR S P (Ebu ) e g B T E S
H WEICE NN IR R Bl NS I BT RO p P, B NS TR T
IEAEBCKIIAT 5 BSOS O B E R UEIER . SR EE 3E— 25 L 1 RS
T 28 5 A RSP I B ST A AR Y, R K A Sl % AL B A
WEESE, BT NAUE AN, ERISI A R T IR RO T S A AR AE
HEER 7 HAABIERKE S, WHRE DO 5 W NIARUR RS I s i e -
IR, RWIBEH I AR LA REAR I AE TS G A0 A ] 10 R IDURH L PO B 400 Ak P S gs o A 8t
hEEARARESR M S I SRS Y B 2 A DR A R AR R, (HIE I S R ik i o
R ITTATIRDLAI LEE, BATADL: — i, 5 R —2, SREEE (55
Ja PR R ) IR R, I U P AR T A ey ST 1 TR R e AL A [
whts Ui, FOFEhE SR SREE e (E. D MR R, Rt
Tt s e BeED MR E . WA GETF RS BB EETHEE, RO
TR IZ B AT REIF A, IR T AR T AN 2 TR B s . T
B, WA bt RIFghE, W AR EY OS2 A Fem, mLAA
P B IR IR R

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



* 1012« A

TF

{5 41 %

4
4

42 BEERENATRE

REBNGOT, MR YR 5, TR B AR,
A S BAT R R U X — RSB AR A, A SRA A 00 T RAR AT e 2 e B R 1
BN DI ERBRAL A RE . VUM A TR J5, W eI A5 BT gt
REBE UL B NN LAY B AR . X N IR BE 58 F 2 K, XD D K
HABKRERE, R NIRRT R ZORIE, A THERR, BHRAE R, 1E
AR AE R R R AR A 20 KE PRI AR E R EALA, BREEHR 7> O8I 5
TIAHIRER, BT LA A MBI B A DB RS Y IR RO s 3D sl il s T e A Sk
B LR FPER A e BHE, KB IR IR FU R R S A SRR B AT RFAE o

B TR E S RN TIREA VIR SRR PR . X T A EREE M, BT
Fr— IR H R 7GR WA R A K AR TR FE IR 2. E7E IH A7 A A8 i
X I S T W TS B BN BRI R AR AN R, BV v 1 R AR
BARAER A “OIRPR” See 5 HANE T) (R RESEMIE ., AT B RBRIESE) & 2RI JR
FTAX IR BEBL WIIEDRAIHE R A& AHR T %, BEOSHE R A 5 1R L
KT RE. HEERmERE “V7 B, HNREZTANABERNARL, BEE
KR IO B HARZ AIOG R, B M S5, ¥t SHAREAHLL
N TR —RBOFE ™. Sk OSSR O e VF B RIF LR IR DI RIIR R 32
FEVIEIRT, eI, — B EZ B R ECR, I HARD I BN
PRI BRSSO DI RIR 240K HIR, JF HORZ sl i, X SeyR i B
MZIEJWFPAT, B SEsRK  aaEsE AR R (B4 AD o X5 RIFEHEPT

B4 HATF RASHREEIULFHREREATRIT
Fig.4 Representative bone surface modifications from Banjingzi, Lingjing and Xujiayao site
AL ARG T3 i B R BRSO A2-A3. B TR h R R R EORAE s B RO AT ER; B2, RORatAL
WA AWNELTR,; CLIFREREABER G2 M LR, C2. VPR &k i AR AR
(BI-2 & B 5% ik [22]; C1-2 5% Xk A4 [27])
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RIE M ERERLL (B 4:BD , A5V ESBHEA T B8 R L0, M HIR
FIVIENR (B 4: C1) HAMFE . R R B V) ER 55 8% L s 2 1) & R sh P
WIRIRA & 20, Ja# 1R TIRE, MBI IR “U” JE: QIX MR T E i% 1L 2T,
IR TE LR, R AR R I U R (Bl 4: A2) , X PP il A VR K A st ik
WAHKIN (E4:CD . 5RIFSIHERTRARUIR (B 4:B2) ML, BAFFRbrAL
P B ER . 05— A AT T (B 4: A3 o eAb, 2R T-gthl o & IR A IR 528,
— W RIUN S TEEATE (B 4:AD , X5ERERRDL (B 4:C2) BiK—.

AT B2 5 2N T oE e B B& SR 0 B (IR LT 48 k0T S & 2h 4 1) DU ik
g CELS) o RIS B E ) BRI A B A Ee s ik, 528 0T )8 I 30 g o
B B v R e, XA A KRNI A, R 2 B AR E AL, Faom
NG SRS AF BRI AR BIAT . T v i M D) BRI S SR A e el b, ik
TS HAENE ., EHIARER, AHGESZ . EHMERE R, VIERA AL S E
HEL, 6 N SR AT R L PR B R PR 3 i SR B DRV, SR A 9 5 2 I I TR HL kAT A 2
X I 43 WL () AR o AR R 3208 B8 48 =5 i R I i v JR i b, B A A0 o TR
Uty e ERAL, HSRDUE B SRR T . AR, EERE X —RREK.
BRI A, TR RIERT N TR, 1 B N SRR DL A R B B Ar
RGN, XPORER RN T A AR R R . I IR SRR IR H 3
EAG, BATKIM, BEIRPIFIR AR AN B B AR A SR T IR F A R, (H2
AR Zi it Lo i) (9.85%) LU VIR (2.34%) =il ¥F 2, HEMIX AL R %5 & N KAE
X b R B A K

W Fe 3 76 R Ik sh Y B R T B W 5 7 )RR AR ) & 13% Msh¥s
MR A N TR, 4.2% P& 8RR T ARG, X 58501t hk i)
S ANE], P RE R B AN g bk () T N SR i B ) S B B T N 2= . AR Rt
W EAVIER KR am R, BT e B (BRI A scE 12 milA
34% F1 41%, J&T T CRPamsi) Joa AR 25%, X —45 R 5715 SUAE L,
UL R I E BRI R ENIARH S S AR EZ H A5,

43 BREELT MR

Villa Fl Mahieu 3@ i % — 4bBEALl £ NRB bk H = N RIS, SR ft 7 H i 1
=k Y. ZLO%0ER (fracture outline). Z% 11/ 5 (fracture angle) A1 15 #l (fracture
edge texture). Outram {EJtEER 2 F4H T 2411 BEHE 5L (fracture freshness index, FFD)™,
HEAR AR AEWER 3. — K E PR A FRLBRAC, 0 B e 7 A 2 ) PR PR A4S T 6
XoF B S 3 T e tH e SRS B R ST RS, S A RO B R R A B AT AR
Hli,  3CZ V8 T I BRI 1, 7 0 BE R/ B Rk e B o IR v
T AAE Ry 1 ek vy, LR 1) iR R 5ty N SR A T M PR AH S M St K

BOFEES 5 ZKE FRLRTHG T R s, 2B KE BRI i R 2 4R
HTE FFI=1 2%, FFLOH 2-4 A A DErA (B 6) o B8 FFI=0 HPEWE R, HEHRKE
IR AERZ L AT RRZ 7 1 R (Al 2 5, S B B AR A AK T AR S0 58 4 B X T 11 o
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ERFISNEF RN, BRSIWS S ARG E T LIEAMHEE. SREEH
HHEZ G, FRENKEEK BB EAK 3, Tl NI R 1K — i
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Tab.3 Counting method of the fracture freshness index, FFI
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Fig.5 Distribution of cut- and percussion marks in MR ESIT
equine bone surface Fig.6 FFI distribution of long bones from Layer 5

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



6 34 FRaE, S YRIRITE BRI ST I i A SO Sh ) B A B * 1015

5 /g

MR 718 0E SR S TR B 3 W) B B R R 7 A SRR E, R B R T B AR R I
TS B AR CE R, (R R R AR R AN K — 5T, BOA R B D) KK B R,
WA RSB A7 B SR B AR VIR AR 0E I R KRG I IR B 53— T, |
SRR Y — o e R G N B R BUE L, (B IR BB IR, et mrsn, b
NRHIEBIRZ R H B A& RENBCE N L 2E 1, ENKESIL )G, SRAathzs T
—ERER HRBOE, W KRKIRN . BRI AL A IR RIER IS 45 . b b T
MIS 6 By BRI a5 - VR SR st ik 0 1 s 8 b At DAL % 2 i TR WL 4 A L 27 7
IRRAT T RAARISE R, Rl e it ik N O IRIE S B ARG (0 B BCR W, VFR AN ST
TRV T DR ERa R . BT B A BRI K, BRI R
20 10 B BT AT T SR RS T R b, DXL IR PR RO R TE VR T

HHEITTMTT IR, GH SR e BB N BB s bk, U IR A
Mg, WA 2k DR SR R R R ] 5 A AL A AT B, 3 S B (4
DU ferm, RV IR vy NSt A ek 5 A B 7e e i R S (B 38tk . AR AL PSR A 38
I, MNSREOR. BIA, AR BT Y. VIRDR 28 E AR e b, BRIl
M T E SR BAT LA AT B IS AR s R e AT AR, S BABAT I 52 55 5 2 8 TR I B
AR N BB by KB B TR A I AL & B st it H i B 12 3 R A b
BRI SRR R BB T R A B, XA AL AR OB L2 T
LW NS EEAAT N OC. FEUEAEN, AR Bhk Bt AR AR 2 JE X K
JEH I (K HEAT A OB B, IR 1t AR S A AR B B B 2

£r b, BOFTREEH AN S BHR A AT A e R B, AR R
HE ERAGE M E BN s R, RSB 2R 8 77 & R AL AT R St
TR, BFEENSIEE, FTRIERAZITmEE: B=, AR REN R
UL R AR HK, OFEREYEN. AR FE . I FRAL SO R . EARIRATE
ORI AR BB, (EhE BP0 8 8 i S i (4 iy A SR A8 4T 9 AR e B 1 75 22
RIS Stiner Fir =45 (14 [ I ST Tl v 000 F) ot AN SR ARABL. - 405 45 20 L AR AR T 4 A AR
(F3m] B VB R GF AL Zh 2%l 22 e A 45 2R, ATRAA, A MIS 5 B BLal s, A EHE Dy
Mt AR 2 B4 1 BGARISTIRRE ST, IF T L mOT B TR & S AL, ot A
YR EARIGE R . IXARM, R Bt NS AT BE L2 A B A 58 S Al AT i ZEAE LK)
YA TR R GRAR, 782 1 RE R B B B AR ATAE b A 2R v v 8 B2t DX & 3
UGBS P i RIS A ) HL R A

BOM: RO S 2015 R T RIFSARBHFARR. KW ITHERET TAa X#
EHRIR AR B R BHRP R EEE RO SRR, R THFEARAFHRE
EmEE T e BERREAEN T, AXE—HRFEFELELSHFR 2021 £FHF
Pt B 30 S0H B SO BB R

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



1016 * N SR 4 41 %

S

[1] Rendu W. Hunting behavior and Neanderthal sdaptability in the Late Pleistocene site of Pech-de-1’Azé I[J]. Journal of
Archaeological Science, 2010, 37(8): 1798-1810

[2] Discamps E, Jacques J, Francois B. Human choices and environmental constraints: Deciphering the variability of large game
procurement: From Mousterian to Aurignacian times (MIS 5-3) in southwestern France[J]. Quaternary Science Reviews, 2011,
30(19-20): 2755-2775

[3] Morin E, Meier J, Guennouni K, et al. New evidence of broader diets for archaic Homo populations in the northwestern
Mediterranean[J]. Science Advances, 2019, 5(3): 9016

[4] Stiner MC. An unshakable Middle Paleolithic? Trends versus conservatism in the predatory niche and their social ramifications[J].
Current Anthropology, 2013, 54: S288-S304

[5] EVE R, IR, ML, 25, g e i b S T UE S AR OR VR TRI UKV 2R 728 U AN AR PEARRAEE (D], P ERE (D 4RD: HhaRE,
2007, 37(1): 86-93

[O) XU, VFiliE, SR, 45, fkBORhE i ge i s G e 5 A B I 0 (1], SEPUZLRTTT, 2015,35(3): 698-711

[TIAERERG, 45%e, ERREL 5. WGBSR SO 1A 3 AE bk 2015 45 R4 Wik [J]. %75, 2018(11): 3-14+2

[8]1 %, 2, XER. JIEIHAS L M), A5E: ELSCZ R, 2006

[9] Guo Y17, Li B, Zhang JF, et al. Luminescence ages for three “Middle Palaeolithic’ sites in the Nihewan Basin, northern China, and
their archaeological and palacoenvironmental implications[J]. Quaternary Research, 2016, 85: 456-470

[10] Eikpd, 28, “VFRBAN” HGEHZ SRV (1], AR, 2020, 392): 161-172

[11]Li ZY, Wu XJ, Zhou LP, et al. Late Pleistocene archaic human crania from Xuchang, China[J]. Science, 2017, 355(6328): 969-972

[12] Voorhies M. Taphonomy and population dynamics of an Early Pliocene vertebrate fauna, Knox County, Nebraska[M]. Laramie:
University of Wyoming, Contributions to Geology Special Paper, No.1, 1969

[13] 44t AIRVAIEHESE 7 Hb stk s 5 A 3 E R 5 [D]. dbat: P EREERCRY:, 2014

[14] Rk, Fikpd, 28, . YIS EIBBOR 7 IH A SN AR RE UL AR (1], AZ2224%, 2021, 40(3): 378-392

[15] Stiner MC. Honor among Thieves: A Zooarchaeological Study of Neandertal Ecology[M]. Princeton: Princeton University Press, 1994

[16] Binford LR. Faunal Remains from Klasies River Mouth[M]. Orlando: Academic Press, 1984

[17] Lyman RL. Vertebrate Taphonomy[M]. Cambridge: Cambridge University Press, 1994

[18] Lyman RL. Bone-density and differential survivorship of fossil classes[J]. Journal of Anthropological Archaeology, 1984, 3(4): 259-299

[19] Lam YM, Pearson OM, Marean CW, et al. Bone density studies in zooarchaeology[J]. Journal of Archaeological Science, 2003, 30:
1701-1708

[20] 5k AR, Hdist bl NRAT NS5 20T 58 [D]. dbat: hEREER T AR, 2008

[21] Eme, MR, T30 EY%E s 20T 5 (M]. dbat: SCrdikct, 2019

[22] kXA FTEVEE RIFERE A BT 5 (D], dbat: hEREBHT AR, 2009

[23] AL, =47, okiSR, S T R IEVE B BRI B R R AN B R e A (0], TP EREE (D) - HUERRLE,
2012, 42(5): 764-772

[24] Lupo KD, O’connell JF. Cut and tooth mark distributions on large animal bones: Ethnoarchaeological data from the Hadza and
their implications for current ideas about early human carnivory[J]. Journal of Archaeological Science, 2002, 29(1): 85-109

[25] Johnson E. The taphonomy of mammoth localities in southeastern Wisconsin[J]. Quaternary International, 2006, 142-143: 58-78

[26] SRR, 2=, SkIR, A5, TR RIFVEE NBHEZNY)E B R E N LE0ERE [J]. AES454H, 2011, 30(3): 313-326

[27] Norton CJ, Gao X. Hominin—carnivore interactions during the Chinese Early Paleolithic: Taphonomic perspectives from
Xujiayao[J]. Journal of Human Evolution, 2008, 55(1): 164-178

[28] Villa P, Mahieu E. Breakage patterns of human long bones[J]. Journal of Human Evolution, 1991, 21(1): 27-48

[29] Outram AK, Rowley-Conwy P. Meat and marrow utility indices for horse (Equus)[J]. Journal of Archaeological Science, 1998, 25: 839-849

[30] Diedrich CG. Pathologic historic mining horses from central Europe[J]. Journal of Pathology and Disease Biology, 2017, 1(1): 8-33

[31] Bunn HT. Comparative analysis of modern bone assemblage from a San hunter-gatherer camp in the Kalahari Desert, Botswana,
and from a spotted hyena den near Nairobi, Kenya[A]. In: Clutton-Brock J, Grigson C (Eds.). Animals and Archaeology: Hunters
and Their Prey[C]. Oxford: BAR International Series No. 163, 1983, 143-148

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



