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Fig. 1  Stratigraphic section of the Loufangzi site
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Table 1 "C dating results of the Loufangzi site
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Table 2 Identification results of animal teeth (including mandibles) excavated from the Loufangzi site in 2012
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Table 3 Description for tooth wear of woolly rhinoceros
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Fig. 2 Typical woolly rhinoceros teeth specimen excavated from the Loufangzi site in 2012. (1) ~ (7) : Tooth wear stage of woolly

rhinoceros; (8) and (9): Cutmarks on the surface of the mandibular of woolly rhinoceros
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Table 4 Mortality profile of woolly rhinoceros excavated from the Loufangzi site in 2012
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Caune de I’Arago MIS 12 i ] &5 1] SC Ak FR A (5.22% ) [54]
Payre MIS 877 % SRS HEFRR | B JRUR A (< 20% ) [55~56]
Biache-Saint-Vaast MIS 7 FES BT R S0k MEECR | B R A (14.94% ) [57~59]
B E A MIS 6 H F A e A2 o B (249% ) [60~61]
La Cotte de St Brelade MIS 6 [ SRR Sk PERE(11.8%) [62]
Taubach MIS 5Se 1 =] B R [63]
108 AR MIS 4 [ AN AR Tl BB (39.51%) [64]
Erd MIS 3 £ 7 F) SR AL PR (3%) [65~66]
Vogelherd MIS 3 7 ] LT RE /B B 4 SCAE PBR(11%—0.51% ) [67]
gl MIS 3~2 T E AN Rl R (25.66% ) [4]
Hofstade MIS 2 EE I B JENFE W 2 e [68]
Tsavo A H el TN 5 R [28]
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Discamps' ™ ) & 1E J5UU, 6 45 2E T 4F % = A 18]
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FEATIORT 15% (296 %), EAER B e KA 6 0 )G
35% (2126 %), HANTHAE,

TE 047 2 G L 1 38 ik op, U Payre 38t 41k 9
JR A TR TS A B FERIFE T AR IR B0 Payre 38
Bk H B R A R NS I S BE T R A,
85 VLS F) 3 hE o () B 2 5 B O AT, AR AT RE
WK R AT o oAb 3 Y 9K B GE LB
CENAESHEAE > AR B T AR IS X ], ARSI
FURRAR , 508 Ak B A s B AR A, T 4 4R A
RS E P =2 —, RERMBIERY
) 414 SO P8 B BE T AR I A K

100 e BB T A

W HA AR A R b
AV T S A
O YA

o savo
1.00 Tagbach g B RBrdi] Bjachgh BalLk B a
F [ 4 Erd 7 7
0 0.25 0.50 0.75 1.00

AR
JESIC I A vk =7 N i o e e e o v e o5 e D
AN [] 35t ik o A 2 15 B0 o U T Sk [ 4,28,53 ~ 68 ]
Fig. 3 A modified triangular graph displaying the age structure
data of rhinoceros from different sites. Data of rhinoceros from

different sites are cited from references [ 4,28,53 ~68 ]
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1) A —E LB N TR 33 26 F 4 {1 15 oF
FEH AT LA IALE X BG4S 3t ik A e N 2R 3 F kR
BEIRAYAT N o BR TIPSk Ah, HAh g5 bl b e
IR RERM L LR YR ENERNSY
w3,

Biache-Saint-Vaast 5t hil: /1 (19 B 4~ 2 & 5 B 4
BN T BB
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ARIEFNE, DFENM R ERE, FEDE
FOR, HARARR D o | T M 5 B R R i i R
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TESCA NG B, 0 4 4 A UK AR 43 75 45 4> 14 1l iR
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Table 6 Comparison with other sites which mortality pattern of rhinoceros is prime-adult mortality from the Loufangzi site in 2012

44F MNI( 5 1) AR MNI( 5 1L) AL4E MNI( 5 1E) ZAE MNI( 1)
BB F E )2 1(12.5%) 1(12.5% ) 4(50% ) 2(25% )
BB k)2 3(21.4%) 3(21.4%) 4(28.6% ) 4(28.6% )
B F R b2 3(16.7% ) 4(22.2%) 7(38.9% ) 4(22.2%)
Hofstade 1'% 5(22.7% ) 14(63.6% ) 2(9.1% ) 1(4.6%)
Tsavo! 2! 99(20.8% ) 186(39.0% ) 160(33.5% ) 32(6.7%)




239 SO, AR HON IR SRR S T Ak 2012 AR S 4 19 95 B PR AE T AR I BE 5T 475

e 5 MAE 25 2[R B AR 1Y o v R B R TR
B Tk Ah , BERL S SRk xR st L B
L Ak BT LS R Sl W Ak R A
K F e S5 N TH S R R O, 7R
SEMRE, BT R AR R L A SR R

D Futhk v, FIERk G E8M s, §
SCAR 2 R e TG RO R B B R AT
A B NE (| O o AV 235 TN - ¢
MIS 4~ 3 {452 8 v B o 35— I 399 5000 g A g 77
ANEFEREANERFE LR AR, kY
AR R EOAEE R Zh Y b AT B r X 5
EAEM R A T AL B B, R ADH AR
MR T RTINS BT 02, R E .
JE IR B AR b, W 20 WA B sh ik A NRE
W, L CEY 5y S RPN AR BRI
2 - B b B R g, Of H AR AR
AP B, APURF R TR Bl ) 38 B AN A% 2 TR 4
K, X ESERER S FF g 2 BT, HS—
PR, B BT LR SO 2 AR SOAL 2 13 G BT
ARG AR I FE T AR R A SR AR T, B T |k
AR, WA E g, B8 R HERR, B B stk
NG B B R R, (H2 R I 3] MIS 3 K Bt
FFAE PR RS B B /N RL S ) W S TR R R B B, AR
58K 2 B S AP R BB R, ORI T
FEAE - SAE L, AT AR N RS AR /N B0 B 0
%, 2D Tl W #

TEPGRRHL IS, R AT 00 3 R Bk [ IH G 2%
ARG R MIS 4 2 e Hie s AR A B AR (1
N B R AN SRR 28 ) 7 Y M T A A A 3 5 g
W F i, BT X — B B, b AN B AT A g
YE B 58, AN AETEMR — N BB AT 45 5 Fh 3l i 1 o5 —
FENBA BRI AP AR Il . (HA N RIE 2 R A4
Je LR NFNPE Ry BN GERE TR 0L AR,
R AR A 25 1 B B, X b sl ) A W A2
sEm AR ATTATS 32 B R LA A B 2E S i
Bl 25 BL 0 E R Bl b A% 3 iy N B S i b
PG X o A HIE MIS 4 ~ 3 9 B 3 45 o 3L
WEATHIE N7 32088 I8 FIIE VS S 52 ) o
X EL RSBl 1) R R AR B, X8 22 T AR 6 Al
I G A B B AR A T {E L O 3 T O A BRAR
NSRS T T L A T 7E B B T bk
e TR BT BB I R A SCAR )2 R B S Z
P B RAIR RS T A M 5. HEr el DA E 12,
1€ MIS 4 2553 2] MIS 3 FF4 i b B, 3 BB R 1+ &

JE B N AR W BB AT R IR, (AR MEL R T
MIS 3 B 3 b A 3 55 2 75 a8 15 B — B BOIR 43
1, X—PrBery b F st hb ME AU B, B4R Bk
JEZR S AE AT A B B RO F, (HR AR (45
KIGE#) S T SCAE M EE B, 1A B B
JeHs X i 3 W 2% o AR, B T OK IR YA HE 7 MR
S A AT T T A IS

5 %5iE

B p5 Tt bk 2012 45 %4 19 2% it 3 W 2 A A
PR, U DR Sl (5 IR o A0 5 B
9) L S ARG A, A AT B S B ) RO A RR
AR SCGF X AR R A B B R OF A (AL A B SR T A
HEFTORSE, KRBT U2 3] ESCR, #6573
HEYE R T B A JB S MAH FOIL AR BB R, HAE
TR B AN AR S LR, (B — 5 e i & 4R A
Ko FEPEERR RO & BT WG U BIRGE 1
BN L TG SR A R Ak, Bhk
WA BL T R A £ A R R B T
L R B BRI AT 2 AR

B D Tt ik A vy NS DR IBOM: i (9 B B R L AF
MR CRLFHAE D R A AR R) T, A2k
ERTHS . BARPE RN EZRN I A4,
BT — B4R 55 AR e B B A SR s, JF A
XY P BRI I AR AR ) o RS S BB R
MEgh T MIS3 FLBy, — B AL 3L 57 1 8 k4
PEF . SR AKX R BRAE, MIS3 [yl ALK
AR AT RE T 25 I B o SR PR E R TR R 1 3
R, A A 3 DX N2 AR T SR A Al R D LR R
R T R R A ORI

B : AT R MG EG R, FEE 2
YK 5 Trent University [) Eugene Morin Z(#% . ' EF}
B A HESh Y Sl SR AE ST B B [R5 SCRIESE O
SRBALHIEFE 51 . K AR BIFSE 5% . PNPRIE 1R L IS AR
ANE B4R R TE AR | b 50 K 2 A= A B 2 2 B
FRAE B 7 TR0, PG A6 I K 2 Py 52 Sk 22 Be
A2 o R R 2B AT A A AU, L

2 % Lk ( References) :

[1] Marean C W. The origins and significance of coastal resource use
in Africa and Western Eurasia[ J]. Journal of Human Evolution,
2014, 77:17-40. doi: 10.1016/j. jhevol.2014.02.025.

[2] Outram A K. A new approach to identifying bone marrow and

grease exploitation; Why the indeterminate’ fragments should not



476

% |

4l

i

i

2024 4

o

[3]

[4]

—
W
—

[8]

[10]

[11]

[12]

[13]

be ignored[ J]. Journal of Archaeological Science, 2001, 28(4) :
401-410.

AT PR R B SRR AT AR S AT [D]. AL
s IR B RS (1, 2016,1- 144,

Li Jingshu. Determining Mortality and Seasonality of the Equid Fauna
of Xujiayao Site, China [ D ]. Beijing: The Doctor Dissertation of
University of Chinese Academy of Sciences, 2016;1-144.

KAk Thgs ALl N RAT N S W E O[] dE e
v R 2 B K2 2 6238 3C, 2008 :1-190.

Zhang Yue. A Zooarchaeological Study of Bone Assemblages from
the Ma’anshan Site and the Interpretations of Hominid Behaviors
[D].
Academy of Sciences, 2008 ;1-190.

AL T VFE RIS R E A DR (D] b st hE
BB R 2 22 018 30, 2009:1-216.

Zhang Shuangquan. Taphonomic Study of the Faunal Remains from

Beijing: The Doctor Dissertation of University of Chinese

the Lingjing Site, Xuchang, Henan Province [ D]. Beijing: The
Doctor Dissertation of University of Chinese Academy of Sciences,
2009:1-216.

WA, ER, BRAmA, S5 YIS A AR T T I S g
HEt NS0 3 W e U T SRR S [T ], A ZE R, 2022,
41(6) :1005-1016.

Wang Xiaomin, Wang Fagang, Chen Fuyou, et al. Exploitation
strategy of animal resources by ancient humans at the Late Pleistocene
site of Banjingzi, Nihewan Basin[]J]. Acta Anthropologica Sinica,
2022, 41(6) :1005-1016.

Stiner M C. Small animal exploitation and its relation to hunting,
scavenging, and gathering in the Italian Mousterian[ J]. Archeological
Papers of the American Anthropological Association, 1993, 4(1):
107-125.

Timmermann A, Friedrich T. Late Pleistocene climate drivers of
early human migration[ J ]. Nature, 2016, 538:92-95. doi: 10.
1038/nature19365.

Bae C J, Douka K, Petraglia M D. On the origin of modern
humans: Asian perspectives [ J ]. Science, 2017, 358(6368) :
eaai9067. doi: 10.1126/science.aai9067.

Marom N, Bar-Oz G. * Measure for measure ’; A taphonomic
reconsideration of the Kebaran site of Ein Gev I, Israel [ J].
Journal of Archaeological Science, 2008, 35(2) :214-227.
Stiner M C. Small game use and expanding diet breadth in the Eastern
Mediterranean Basin during the Palaeolithic[ M] // Brugal J P, Desse
J. Petits Animaux et Sociétés Humains: Du Complément Alimentaire
Aux Utlitaires: XXIVe
d’Archéologie et d’Histoire d’Antibes. Antibes: APDCA, 2004499 -
513.

Stiner M C, Munro N, Surovell T. The tortoise and the hare:

Ressources Recontres  Internationales

Small-game use, the broad-spectrum revolution, and Paleolithic
demography[ ] ]. Current Anthropology, 2000, 41;39-73. doi:
10.2307/3596428.

Morin E. Reassessing Paleolithic Subsistence: The Neandertal and
Modern Human Foragers of Saint-Césaire [ M ]. Cambridge:

Cambridge University Press, 2012:1-358.

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

Hoffecker J F. Neanderthal and modern human diet in Eastern
Europe[ M ] // Hublin J-J, Richards M P. The Evolution of
Hominin Diets. Dordrecht; Springer Netherlands, 2009 ;:87-98.
Zhang S Q, Zhang Y, Pei S W, et al. Human exploitation of
carnivores in Pleistocene China: A case study of the faunal remains
from Shuidonggou Locality 7[ J]. Science China: Earth Sciences,
2020, 63(1):132-144.

BRI B SR T I R 1 v L 30 W Ak By Sk
PIIM] /oK 5. B A G55 2 b T V8 % BV IR R
#t, 1982:108-137.

Xue Xiangxu. Late Pleistocene mammalian fossils and Palaeolthic
artifacts of Loufangzi, Gansu Province [ M ] // Wang Yongyan.
Losse and Quaternary Geology. Xi’an:Shaanxi People Publishing,
1982.:108-137.

i B HON SR EAE T R s Ay L & [T]. Wb
MWCARPERRD) , 1977, (1) :31-39.

He Ruchang. Late Pleistocene pollen assemblage of Loufangzi,
Huan County, Gansu Province[ J]. Journal of Northwest University
(Natural Science Edition) , 1977, (1) :31-39.

WL S, skE . N RM X M IHA 5] SRR S
wAZE, 1977,(3) :211-222+241-244.

Xie Junyi, Zhang Luzhang. Paleolithic in Qingyang, Gansu Province
[J]. Vertebrata PalAsiatica, 1977,(3) :211-222+241,244.

oK, BT, £ SCRSMBGE R H A 324
Fithk 2011-2012 4F S 4 A9 HT AT RELT]. B PUADBF S, 2019,
39(6) :1443-1456.

Du Shuisheng, Yang Yuxia, Wang Hui. Cultural communication or
convergent adaptation; New materials from Loufangzi site at
Huanxian County, Gansu Province in 2011-2012[ J]. Quaternary
Sciences, 2019, 39(6) :1443-1456.

He i, BRIERL, Mok, S CHONERELE D Tkl 2018 4Rk
PRI T]. ANZ2g2fi), 2022, 41(1) :121-134.

Mu Zhanxiong, Chen Guoke, Du Shuisheng, et al. A preliminary
report of the 2018 excavation at the Loufangzi site in Huan County,
Gansu Province[ J]. Acta Anthropologica Sinica, 2022, 41(1) .
121-134.

S CHOR AR TR A S M R AR IR A5 [ D] bt b
RO R 24 A - 22 7 38 3, 2014:1-57.

Jing Ming. Mortality Patterns of the Faunal Remains from the
Loufangzi Site, Huanxian, Gansu Province[ D]. Beijing:The Master’s
Dissertation of Beijing Normal University, 2014;1-57.

Peng W, Huang X Z, Storozum M J, et al. An updated chronology
and paleoenvironmental background for the Paleolithic Loufangzi
site, North China[ J]. Journal of Human Evolution, 2021, 152
102948. doi: 10.1016/j. jhevol.2020.102948.

Hlr A SC B BT ST B, o [ B2 I ol A A 3 4 5l A R BT
FERT. H AR G A7 % AR Ik 2009 4F & HE 5 AT ST [ M ]
dent: BhEd A, 2020 1-146.

Gansu Provincial Institute of Cultural Relics and Archaeology,
Institute of Vertebrate Paleontology and Paleoanthropology of the
Chinese Academy of Sciences. Research on 2009 Excavation of

Xujiacheng Paleolithic Site [ M ]. Beijing: Science Press, 2020:



239

SR, A HOR IR B B st ik 2012 4R & (0 BB RR SE T AR IR B 5T

477

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

1-146.
Borsuk-Bia-Ynicka M. Studies on the

Pleistocene Rhinoceros
Coelodonta antiquitatis ( Blumenbach ) [ M ]. Warsaw: Panstowe
Wydawnictwo Naukowe, 1973:1-94.

Dittrich L. Breeding the black rhinoceros Diceros bicornis at Hanover
Zoo[ J]. International Zoo Yearbook, 1967, 7(1) :161-162.
Hillman-Smith A K K, Owen-Smith N, Anderson J L, et al. Age
estimation of the white rhinoceros ( Ceratotherium simum) [ J].
Journal of Zoology, 1986, 210(3) :355-377.

Morris P. A review of mammalian age determination methods[ J].
Mammal Review, 1972, 2(3) :69-104.

Hitchins P M. Age determination of the black rhinoceros ( Diceros
bicornis Linn.) in Zululand[ J]. South African Journal of Wildlife
Research, 1978, 8(2) :71-80.

Louguet-Lefebvre S.  Les  Mégaherbivores ( Eléphantidés et
Rhinocérotidés) au Paléolithique Moyen en Europe du Nord-Ouest:
Paléoécologie,  Taphonomie et  Aspects  Palethnographiques:
Paléoécologie, Taphonomie et Aspects Palethnographiques[ M ]. Ann
Arbor; University of Michigan Press, 2005:1-359.

Garutt N V. Dental ontogeny of the woolly rhinoceros Coelodonta
antiquitatis( Blumenbach, 1799) [ J]. Cranium, 1994, 11(1):
37-48.

Steele T E. Comparing methods for analysing mortality profiles in
zooarchaeological and palaeontological samples [ J ]. International
Journal of Osteoarchaeology, 2005, 15(6) :404-420.

Shipman P. Life History of A Fossil: An Introduction to Taphonomy
and Paleoecology [ M ]. Cambridge: Harvard University Press,
1981:1-222.

Klein R G, Cruz-Uribe K. The Analysis of Animal Bones from
Archeological Sites [ M ]. Chicago: The University of Chicago Press,
1984 1-266.

Stiner M C. The use of mortality patterns in archaeological studies
of hominid predatory adaptations [ J]. Journal of Anthropological
Archaeology, 1990, 9(4) :305-351.

Stiner M C. Honor among Thieves: A Zooarchaeological Study of
Neandertal Ecology [ M ]. Princeton: Princeton University Press,
1994 :1-447.

Stiner M C. The Faunas of Hayonim Cave, Israel:A 200, 000-Year
Record of Paleolithic Diet, Demography, and Society [ M .
Cambridge : Harvard University Press, 2005:1-330.

WP rEBTE LR A (M. Bl B R HOR B R,
2016;1-156.

Deng Tao. Chinese Neogene Rhinoceros[ M ]. Shanghai: Shanghai
Scientific and Technical Publishers, 2016:1-156.

Owen-Smith R N. The social ethology of the white rhinoceros
1817 ) [T ].

Tierpsychologie, 1975, 38(4) :337-384.

Ceratotberium simum ( Burchell Zeitschrift  fiir
Tichagwa T, Pegg N, Ndagurwa H G T, et al. Factors influencing
the diurnal behaviour of white rhino ( Ceratotherium simum ) in
Matobo National Park, Zimbabwe[ J]. African Journal of Ecology,
2020, 58(4) .766-777.

Goddard J. Age criteria and vital statistics of a black rhinoceros

[41]

[42]

[43]

[44]

[45]

[47]

[48]

[51]

[52]

[53]

[54]

[55]

[56]

population[ J]. African Journal of Ecology, 1970, 8(1) :105-121.
Deng T, Wang X M, Fortelius M, et al. Out of Tibet: Pliocene
woolly rhino suggests high-plateau origin of Ice Age megaherbivores
[J]. Science, 2011, 333(6047) :1285-1288.

Alexander R, Pond C. Locomotion and bone strength of the white
rthinoceros, Ceratotherium simum [ J]. Journal of Zoology, 1992,
227:63-69. doi: 10.1111/j.1469-7998.1992.1h04344 .x.

du Toit J, Yetman C. Effects of body size on the diurnal activity
budgets of African browsing ruminants[ J]. Oecologia, 2005, 143
317-325. doi: 10.1007/s00442-004-1789-7.

Field C R. The food habits of some wild ungulates in relation to
land use and management [ J ]. East African Agricultural and
Forestry Journal, 1968, 33(Supl.) :159-162.

Fortelius M. The morphology and paleobiological significance of the
horns of Coelodonta antiquitatis ( Mammalia ; Rhinocerotidae ) [ J].
Journal of Vertebrate Paleontology, 1983, 3:125-135. doi: 10.
1080/ 02724634.1983. 10011964.

Hutchins M, Kreger M D. Rhinoceros behaviour: Implications for
captive management and conservation [ J ]. International Zoo
Yearbook, 2006, 40(1) :150-173.

Metrione L. C, Penfold L. M, Waring G H. Social and spatial
relationships in captive southern white rhinoceros ( Ceratotherium
simum simum) [ 1]. Zoo Biology, 2007, 26(6) :487-502.

Estes R D, Otte D, Wilson E O. The Behavior Guide to African
Mammals; Including Hoofed Mammals, Carnivores, Primates[ M ].
Oakland ; University of California Press, 2012:1-611.

Groves C P. Ceratotherium simum [ J]. Mammalian Species, 1972,
(8) :1. doi: 10.2307/ 3503966.

Patton F, Campbell P, Genade A. The development of white rhino
social organisation at Ziwa Rhino Sanctuary, Uganda[J]. Pachyderm,
2016, 57:112-113.

Goddard J. Home range, behaviour, and recruitment rates of two
black rhinoceros populations[ J]. African Journal of Ecology, 1967,
5(1):133-150.

Kruuk H. The Spotted Hyena: A Study of Predation and Social
Behavior[ M. Chicago: University of Chicago Press, 1972;1-335.
WA ik TR VA Rt R T A oL b EL b o b e R A B Y
[D]. dtxt: P EBERE R 12 A8 30, 2018:1-140.
Chen Xi. Taphonomic Study of Early Pleistocene Shanshenmiaozui
Fossil Site in Nihewan Basin, North China [ D ]. Beijing: The
Doctor Dissertation of University of Chinese Academy of Sciences,
2018:1-140.

Chen X, Moigne A M. Rhinoceros ( Stephanorhinus hemitoechus)
exploitation in Level F at the Caune de I’Arago ( Tautavel
Pyrénéés-Orientales, France) during MIS 12 [ J]. International
Journal of Osteoarchaeology, 2018, 28(6) :669-680.

Daujeard C, Daschek E J, Patou-Mathis M, et al. Les
néandertaliens de Payre ( Ardeche, France ) ont-ils chassé le
rhinocéros?[ J]. Quaternaire, 2018, 29(3) :217-231.

Daujeard C, Moncel M H, Rivals F, et al. Quel type d’occupation
pour I'ensemble F de Payre ( Ardeche, France)? Halte de chasse

spécialisée ou campement de courte durée? Un exemple d’approche



478

% |

i

2024 4

o

[57]

[59]

[60]

[61]

[62]

[65]

[66]

[67]

[68]

multi disciplinaire[ J]. Palethnologie, 2011, 3:79-101. doi; 10.4000/
palethnologie.6866.

Auguste P. Etude archéozoologique des grands mammiferes du site
Pléistocene moyen de Biache-Saint-Vaast ( Pas-de-Calais, France) :
Apports  biostratigraphiques et paléoethnographiques [ J ].
L’ Anthropologie, 1992, 96(1) :49-69.

Auguste P. Révision préliminaire des grands mammiferes des
gisements du Paléolithique inférieur et moyen de la vallée de la
Somme[ J]. Bulletin de la Société Préhistorique Frangaise, 1995,
92(2) :143-154.

Louguet-Lefebvre S. Determining the age of death of Proboscids
and Rhinocerotids from dental attrition[ M ] // Ruscillo D. Recent
Advances in Ageing and Sexing Animal Bones. Durham: Oxbow
Books, 2002:179-188.

Schepartz I A, Stoutamire S, Bekken D A. Stegodon orienialis
from Panxian Dadong, a Middle Pleistocene archaeological site in
Guizhou, South China: Taphonomy, population structure and
evidence for human interactions [ J ]. Quaternary International,
2005, 126:271-282. doi: 10.1016/ j.quaint.2004.04.026.
Schepartz L A, Miller-Antonio S. Taphonomy, life history, and
human exploitation of Rhinoceros sinensis at the Middle Pleistocene
site of Panxian Dadong, Guizhou, China[J]. International Journal
of Osteoarchaeology, 2008, 20(3) :253-268.

Smith G M. Neanderthal megafaunal exploitation in Western
Europe and its dietary implications: A contextual reassessment of
La Cotte de St Brelade( Jersey) [ J]. Journal of Human Evolution,
2015, 78:181-201. doi: 10.1016/j. jhevol.2014.10.007.
Bratlund B. Taubach revisited [ J ]. Jahrbuch des

Germanischen Zentralmuseums Mainz, 1999, 46(1) :61-174.

Roémisch-

Zhang L M, Griggo C, Dong W, et al. Preliminary taphonomic
analyses on the mammalian remains from Wulanmulun Paleolithic
site, Nei Mongol, China[ J]. Quaternary International, 2016,
400:158-165. doi: 10.1016/ j.quaint.2015.10.024.

Daschek E J, Mester Z. A site with mixed occupation:
Neanderthals and carnivores at Erd ( Hungary) [ J]. Journal of
Archaeological Science: Reports, 2020, 29. 102116. doi: 10.
1016/ j. jasrep.2019.102116.

Daschek E J. Rhinoceros exploitation at FErd ( Hungary ). What a
place for the megaherbivores in the Neanderthal diet in Hungary?
[J]. Acta Archaeologica Carpathica, 2021, 56;13-66. doi: 10.
4467/00015229AAC.21.002. 15343.

Niven L B. The role of woolly rhinoceros and woolly mammoth in
Palaeolithic economies at Vogelherd cave, Germany[ M] // Haws ]
A, Hockett B S,

Practice. Oxford: Archaeopress, 2006;73-86.

Brugal J P. Paleolithic Zooarchaeology in

Germonpré M. Taphonomy of Pleistocene mammal assemblages of

[69]

[71]

[72]

[73]

[74]

[75]

[76]

[77]

the Flemish Valley, Belgium [ J]. Bulletin-Institut Royal des
Sciences Naturelles de Belgique. Sciences de La Terre, 1993, 63 .
271-309.

Discamps E. Improving mortality profile analysis in zooarchaeology: A
revised zoning for ternary diagrams [ J]. Journal of Archaeological
Science, 2015, 58:62-76. doi: 10.1016/ j. jas.2015.03.021.

Guerin O, Faure M. Les hommes du Paléolithique Européen ont-
ils chassé le rhinocéros? [ M] // Bouchud J, Poplin F. La Faune
et I'Homme Préhistorique. Paris; Mémoires de La Société
Préhistorique Frangaise, 1983,29-36.

Schepartz L A, Miller-Antonio S. Large mammal exploitation in
late Middle Pleistocene China: A comparison of Rhinoceros &
Stegodonts at Panxian Dadong [ J]. Before Farming, 2010, 4.
1-14. doi: 10.3828/bfarm.2010.4. 2.

JENFY, ETC, R, SE. VS A e TR R s A
HE R B Y 2 R R AL [T ] S A BT,
2023, 43(3) :777-792.

Yan Yaling, Wang Yuan, Zhu Min, et al. New rhino remains from
Middle to Late Pleistocene of Chongzuo, Guangxi with discussion
on Quaternary Rhinoceros evolution in Southern China [ ] ].
Quaternary Sciences, 2023, 43(3) :777-792.

#OLO, B0, WK RS, PP IR A U 20 BT S ol AR
ZEEWIE M. dbat: BR2E A, 2017:1-400.

Dong Guangrong, Li Baosheng, Chen Yongzhi. A Comprehensive
Study of Late Quaternary Geology and Paleoanthropology on the
Sarausu River[ M]. Beijing: Science Press, 2017 . 1-400.
WHR S HR B XK H AR A (1], %l R,
1982, (1) :35-48+139-140.

Xie Junyi. LiuJiaCha Paleolithic site in Huan County, Gansu
Province[ J]. Acta Archaeologica Sinica, 1982, (1) :35-48+
139-140.

TABE, AR, ANA, S H R PSP R I 0 0 2L 3 4
A [T]. A EHES Y 55 AZE, 1965(1) :89-108.

Ding Menglin, Gao Fuging, An Zhisheng, et al. Late Pleistocene
mammalian fossils of Kingyang, Kansu[J]. Vertebrata PalAsiatica,
1965, (1) :89-108.

Wi, B akik, B e . U iR 4 b 2 Rl 1) b P SR e 7,
e a (1], LB, 2023, 43(3) :763-776.

Chen Xi, Yang Miaoran, Zhao Hailong. Early Pleistocene mammal
fossils from Niujuangou locality, Nihewan Basin, Hebei Province
[J]. Quaternary Sciences, 2023, 43(3) :763-776.

Viehberg F A, Just J, Dean J R, et al. Environmental change
during MIS 4 and MIS 3 opened corridors in the Horn of Africa for
Homo sapiens expansion[ J]. Quaternary Science Reviews, 2018,

202:139-153. doi: 10.1016/ j.quascirev.2018.09.008.



239 SO, AR HON IR SRR S T Ak 2012 AR S 4 19 95 B PR AE T AR I BE 5T 479

A STUDY ON THE MORTALITY OF WOOLLY RHINOCEROS EXCAVATED
IN 2012 AT THE LOUFANGZI SITE, HUAN COUNTY, GANSU PROVINCE

ZHI Yuan', JING Ming', WANG Hong', WANG Hui’, CHEN GuoKe®, Du ShuiSheng' *
(1. School of History, Beijing Normal University, Beijing 100875; 2. The Institute of Scientific Archaeology, Fudan University, Shanghai 200433;
3. Gansu Provincial Institute of Cultural Heritage and Archaeology, Lanzhou 730050, Gansu; 4. State Key Laboratory of Palaeobiology and Stratigraphy ,
Nanjing Institute of Geology and Palaeontology, Chinese Academy of Sciences, Nanjing 210008, Jiangsu)

Abstract

Located in the hinterland of the Chinese Loess Plateau, the site of Loufangzi(36°20'47"N, 107°20'54"E;
altitude : 1290 m ) is one of the few scientifically excavated Late Pleistocene sites in east Gansu. Two meticulous
archaeological excavations conducted in 2012 and 2018 yielded a stratigraphic sequence consisting of three cultural
layers. These cultural assemblages contain numerous animal remains such as Coelodonta antiquitatis, Equus sp.,
Cervus elaphus and Bos primigenius, all associated with stone artifacts. According to the tooth sample, the woolly
rhinoceros accounts for 67.45% of total NISP ( MNI = 41 ). The relative abundance of the woolly rhinoceros
decreases from the lower cultural layer to the upper cultural layer. The mortality profile for this taxon is dominated
in all three layers by prime adults followed by senile and juvenile individuals. In contrast to most Pleistocene
archaeological sites comprising rhinoceros remains, the Loufangzi sample shows a relatively low proportion of
juveniles. Moreover, the sample shows a higher proportion of prime than young adults and has a relatively low
proportion of old individuals. This contrasts with the catastrophic mortality pattern typically observed in natural sites
where old individuals tend to be poorly represented (often less than 10%). In combination with the presence of
cutmarks on several mandible specimens and the relative absence of carnivore marks on the remains, the mortality
pattern suggests that the rhinoceros carcasses were accumulated by humans. This animal would have offered a
significant source of meat and fat. The occupants of the Loufangzi site appear to have maintained an efficient strategy
of animal exploitation as the practice of hunting adult woolly rhinoceros seems to have persisted until the site was
abandoned. Overall, the humans that occupied the Chinese Loess Plateau during the Late Pleistocene show a

distinctive adaptive pattern that included the woolly rhinoceros as an essential food source.

Key words: Loufangzi site; woolly rhinoceros; mortality; megafauna; NW China; Chinese Loess Plateau;

zooarchaeology



