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Abstract: For a long time, research about Nihewan Basin vertebrate fossils has focused on
the evolution of major taxa and biostratigraphy; in contrast, the study of burial process and
population ecology of these fossils is almost absent. Recently, scientific excavation of the
Shanshenmiaozui locality provided an opportunity to undertake a taphonomy study in the
Nihewan Basin. At this locality, numerous fossils have been recovered and the composition of
Shanshenmiaozui (SSMZ) fauna coincides with classical Nihewan fauna belonging to the early
Pleistocene. Here we present taphonomic research including statistics of skeletal elements, age
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profiles and biostratinomy processes of Canis chihliensis. This work shows that different skeletal
elements have inconsistent preservation considering palaeoenvironmental contexts and spatial
distribution of the bones. The age of these canids is estimated by two methods: tooth wear and
pulp cavity measurements. Both of these approaches support an older dominant population, with
a death age profile corresponding to attritional mortality. Some pathological phenomena have
also been observed suggesting death by senility and disease. There is also information about
the relationship of injured and weak individuals in this sample of Canis chihliensis. Based on
analysis of spatial distribution, skeleton articulation, bone weathering and water modification, the
accumulation of the Shanshenmiaozui canids can be classified as a type of rapid autochthonous

distribution with some modification by lake indicators.

Key words: Canis chihliensis; Taphonomy; Shanshenmiaozui; Nihewan; Early Pleistocene
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Fig.1 Geographic location of the Shanshenmiaozui site
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Fig.2 Progressive wear on wolf teeth (incisors, canines and carnassials)
FBR A CRAEARIE 55 S B0 I AT S5 1B A X LG o2,
3 HE AL ZH BT 5T

B A AN, A RS A A B R 3 A O A FR PR SR AT bR AR 1 58 B DA R A B A
HIAHRS 1
YO RARA I S, AT 1S IR Piculjan® 11177 VK SRR R AT LA R T 58 R %
AT KL 43 VAN 6 ANEEZ (10%., 25%. 50%. 75%. 90%. 100%) P9, 45445 67%
HIFR A SEFE S h 100%, H AT 12% [FIFRAS ) 52 3 2R T 50% (B 3) .
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5 MNE [ EEfE 8 1.07; BT A Fig. 3 Completeness of the specimens of Canis chihliensis
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Tab.1 Statistics on the quantitative units of Canis chihliensis from Shanshenmiaozui

AL NISP MNE MAU MAU% T B AT R A L

Fiii 6 5 5.00 0.63 1

TR 18 8 8.00 1.00 1
I 6 6 0.43 0.05 14
JEEEAE 7 7 1.00 0.13 7
T 1 1 1.00 0.13 1
JEAE 13 13 0.57 0.07 23
My 9 9 0.32 0.04 28

JA I 2 2 1.00 0.13 2
W 4 3 1.50 0.19 2
U 7 6 3.00 0.38 2
BE 5 4 2.00 0.25 2
it 21 21 1.50 0.19 14
HH 14 14 1.40 0.18 10
i 23 23 0.82 0.10 28
W 1 1 1.00 0.13 1
B 3 2 1.00 0.13 2
ISt 2 2 1.00 0.13 2
e 1 1 0.50 0.06 2
il 14 14 1.00 0.13 14
JiiREe 10 10 1.00 0.13 10
JilaEs 19 19 0.79 0.10 24
e 30 30 0.79 0.10 38
it 216 201

BB o RN S I 2 1 U ZE B AN, HeAR i AL (K MNE 55 NISP S50 sliAt 45«

MAU 1 MAUY% [ B 1 2 AN [ i 3 0 e 22 5 (1 5 0, vl A Dy T3 S ey
HEABAL A B FEAR; AT MNE B DOZE BB D) 8 2 b (N AT BUR 3 2 INE )5
LK MAU AT B AR BRS 14, B EL MAU 52538 0 100%, L A4% % 8 i A 4k vk
A Blo MAU% (1955 Aii 53 SSMZ SRR LA SR AR e o, DURE R IR,
PO HES T, SRAVEAAT IS . SUESE (B 5) o TR LEBAS A1 B AL (K 22
FXD AR T B R Mt AR 7 8 MM, Pt iR 2 1,
JIT LA SRR MINE S 8. L1 AR A= SRR 6 8007 00 ) S K M 2367 SR 26 B SR 1K i
AL, W) SSMZ B SRARAAT S B AR 1888 B H AL o AN FRATT S B SR AT B A
AN 201, A FNAECR Y 10.6%, PUE A ZE IR, ST SRR R Al AR 8 4
A, TSk A B R ATARER 3 ANAMA, BTEL, R 2 3 2 BRI Sk R Sk i
25 R A Lo

B 2, SSMZ EAFMAATARARAT B RE, AHAN[F) B i A A 1) = L e, RAR A
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Fig.4 Comparison between the NISP and MNE of Canis chihliensis from Shanshenmiaozui

B 5 SSMZ EHRIRFFA MAU% H) 2376

Fig.5 Distribution of the MAU% of Canis chihliensis from Shanshenmiaozui

(Collectiocoenose) HAET-Ef (Thanatocoenose) 2 [HIAELEH — & M2 X Fl i 22 340 )
ATRES= A B A R BN 5E &, (B S BIFRASAE B HE 23 (W N (A o 4R (L 5.1 795D
FIT AN E SR AR 1) 22 S O AT B R BRI T B AR A0 T 2 I B ek 2 117 T 32 1) 80

4 JEREPET RIS

BT HFREREIRERERE DALY LB EIE, XA S E
IRARATE I 585 PR DRI FR 7 ke 2 U7 BRI RII R A fs P 26 3 10 ke i 141 SR R 1 4
B¢ o SSMZ FLHARALAT ] S 5E S N BRI IR A Gy Rl AL AN 1) 47 16 1,
Forb 8 PFARATREAT RIABEIE SRR S « UK SE A RIS E, AR PR iR AT K
FRBIRIE TXE (R 2, K6) o aiREuR, A NERER /DT 7 2 =14k,
AT AFARAS (VIT755.4) [ R DA S €8 3 v s 25 PR AR AR08 1O DX TR] o R DGR IS A 15 R Do it
=R RF T AR B, i 5 AER U BER R KT T B bR A 5 IL B FEAR R
MW LIRXT PRI, R 3 BUAE SRR AN T E SRR AT AT [, X PR RS
ZNYI R BEIAT B A BL A A AR T A

FATHES MNDX SSMZ LIRS A IEAT T ARRe £ M 13 20« 1§ MINTIR (A (n=8),



4 34 Wi IS5 R e e A A s SRR R 27 5 *+559 ¢

3 2 SSMZ ERIRFRANFiR 27

Tab.2 Age profile of Canis chihliensis from Shanshenmiaozui

FrAs fift SEN BSREAERY () RINBEIEMEE (%) REHEBER (%)  MREHE

V17755.1 S * 35

V17755.2 S ¥ 6-8

V17755.7 S F 8-10

V18333-1 St x 6-8

V17755.3 T % 3-4 70.67 352

V177555 T % 5.7 &
V1775511 T % 8-10 91.19 >7
V18333-2-1 A % 6-8 90.84 >7

V17755.4 T 4 34 67.54 2.97 AL

V17755.6 T i 13 LA
V17755.10 FRE i 57 B
V1775512 R Al bl 8-10 89.05 >7 EA
V18333-2-2 8 4 6-8 91.76 >7 i
v17755.14 TR I 46 75.02 458 FOALAR
V17755.16 NS Vi 6-8 82.17 >7

V17755.21 Fml % 6-8 EIF

6 SSMZ ERIRF hEFRS T HIEHEREE
Fig.6 Progressive wear and pulp closure of Canis chihliensis teeth from Shanshenmiaozui
A. V17755.6; B. V17755.3; C. V17755.21; D. V17755.12; E. V17755.3; F. V17755.14; G. V17755.16; H. V17755.11; A-D: T ml #

BEARBE; EL-HL: CT RARETH T REWMER68Z; E2-H2: TR EHEAERE

MK SO A4 AR B =AErB IRV SORIBIRE, gl fE 6 M A
A7 56 CFLA R 4 B9, 10 AN IR BIMERG ™, T K B R 12-14 A A s A s B,
RISLFATHE: 120 VR AR5 AR IR o3 e RS IIRAE B B I A T8 BIR 7 I T B4, fHUR
PEALSEANFTIRIE K AL VORE, KT 5 B IAMACHE S i o T ob 1y EE A9 T 6 5/ F- 2095
L2 S, BATRE 5 S0 HAOR RS ZE R F 2. iy, A5 H BRI SE T4
W AMAZFENEREZ, BB 5, TR, BN 3, ZiEN R, KT HE
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W REE ot (7D o SRR Sk B B AR R X R B RO AR A, Sk
LB A EAE R E - RATAT: 15 A TS T 0P 58 5 10 5%
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Fig.7 Distribution of Canis chihliensis from Shanshenmiaozui (plan and profile views)
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Fig.8 Articulated specimens of Canis chihliensis from Shanshenmiaozui
Al5%FE; B25EFL; C355HA
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