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Abstract: As one of the few reported Pleistocene faunal assemblages from the lower Huaihe
River Region, this taxonomic study sheds new light on the biostratigraphy of the Zhangshan

fauna. Zhangshan is a fossil locality in the lower Huaihe River region, located where the modern
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climatic transition area lies between North and South China. This fossil locality was accidentally
found in the 1950’s during the Xinyihe River construction project, when a few poorly preserved
fragments were unearthed. Recently, more identifiable specimens were collected during a test
excavation and these are the focus of this study. The material originates from a fossil layer

around 0.4 m thick, composed of greyish yellow fine sands and rich with calcic concretions.

The following taxa have been identified: Turtles, Alligator cf. sinensis, Palaeoloxodon
huaihoensis, Equus hemionus, Stephanorhinus kirchbergensis, Sus lydekkeri, Sinomegaceros
ordosianus, Cervus (Sika) grayi and Bison priscus. The identified species allow for a re-
assessment of the current record, including specimens of Al/ligator cf. sinensis that represents the
northernmost record of this species during Pleistocene and remains of Bison priscus, which is the
most southern recorded example of this taxon. The Palaeoloxodon materials were identified as
P. huaihoensis, based on a lamellae number greater than P. namadicus, and of a bigger size than
P. naumanni. The mandible of S. ordosianus is the only specimen with a complete cheek teeth
series. Study of these Sinomegaceros materials further confirms that mandible thickness, cheek
teeth length and antler size are significantly correlated in evolution; at the end of Sinomegaceros
lineage, S. ordosianus has the longest cheek teeth row, the slimmest mandible, as well as more

slight antler.

Most of the elements of Zhangshan fauna represent extinct species, however, E. hemionus and S.
ordosianus were recorded only in Late Pleistocene. Thus we can put the age of Zhangshan fauna
at the early Late Pleistocene. The ecological setting of the Zhangshan fauna likely reflects a
mixed habitat of swamp, forest and grassland in a relatively warm and humid climate. Zhangshan
locality is also the only reported fossil assemblage studied as of yet from the Malingshan
mountains, where dozens of Late Pleistocene Paleolithic sites have been discovered through
surveys. Although further study is needed of the relationship between these fossils and artifacts
from the site, the present research begins to elucidate the environmental background of human

evolution in the Malingshan mountains.

Key words: Xinyihe River; Lower Huaihe River region; Late Pleistocene Fauna; Alligator cf.

sinensis; Sinomegaceros ordosianus
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JESANGNEY 35 R Bl JEARR, YL D I A A A R AT T IR RN, B
KILT — MM A R 8% o XRS5 1 A D0 T ] RT3 DY 22 3 ) 3 i 35 )
AR, B X A = A A NS AT St TR S . Aol T iR
3t s A B SR PLSR A AT F B SIS AT AN 1 g 5 SCHRGE

2 i 5 LD

W Ly A A AL TV 95 48 T S T I R IR L S 2 U T A R N L ——
WU MR R b, PEEE O A AL Lkm C 1) o HiEE AL FR 118°20°24.47N,
34°06°57.3”E, g4k 20 m. ZIX B IER T IHERTIRINAIR, WAEAR S Tl AR FE ER Y
Gl b —— S B L ) e o LA RO I T 1949~1953 A [B] 3T Ui TAZ, SR
% Eh I 2R R0 L G US SRR 1L 2 (B RS, S TFH2 5 BB T e —30 0 48 51 223
CH, %I BT IR 2 4~5 mP

e L BRI BN 4 2

D gaaR LR, JF4 1 m;

2) Kb R LR,
TREWLEEZ, Y 4m;

) KECHWE, &
WA 545k, JE4 0.4 m;

4) KA R R L2,
TS, R,

T T U L BT R
REEIT IR, R AU
I% Eh 9 ot A 2 A
(R ERPSN AR S N A Y (0] 74
KOMEEAERE, HRE
SIS K. MWRAT 5
R EA, DL R
AL JE AT AT HE R B 1 8
G, LA s R R
Hu SRR . BRI R R B
HRRAE, o KA R
r,  HLER I 7 A R A5

VgL A /IR B E
IS5 o Fig.1 Geographic location of Zhangshan fossil locality
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3 MRSk

AL FERR A CRAT T 18 3 T A0, XZSF ot il v (400 0F B imr 06 Lyt £ 4k
VR RSRINE G

WA W RAE, MESEES Y, FHHPARE, W28 Eisenmann'”, Hf
FCJR & 218 van der Made'™, 18572418 2 1 von der Driesch ¥, JESMWiih RiE S &
S U0 A mm.

4 FrAdid

€47 4% Reptilia Laurenti, 1768
#% H Crocodilia Owen, 1842
2%} Crocodylidae Cuvier, 1807
W tE J& Alligator Cuvier, 1807
W1 CGHAURR) Alligator cf. sinensis Fauvel, 1879

R FRBCLE 1 (XZSE.1; B 2-A)

WRSVie SkERE™HE, KBURSE TIRIE ~ $iE 2 37 &5, %K 197mm.
Skl N, WERE R A, SR HOA/NUR RS, ESUEIT AR, A A P R A
16+ 11 M 1 o BUAES T8 EARAEIIAT S MBI AR, 13~14 ML EAA, it 18~19 # ik '
U L FRAR BV R AR SIS AR AT BTAE DU DY ARG AT O R, B B
A DU E AR R S IR L AR A )RR A, A RHE A S I AE i — 3
FE NGB HE (I E SRR A 247 THR s, @ A BV (Alligator fossilis) ",
H TR RIR, X BB TR A S N1 85 A AR o

I 7.9 Mammalia Linnaeus, 1758
£ £ H Proboscidea Illiger, 1811
%P H Elephantiformes Tassy, 1988
% %} Elephantoidea Gray, 1821
H.% %} Elephantidae Gray, 1821
HE %RV Fl Elephantinae Gray, 1821
W W R JE Palaeoloxodon Matsumoto, 1924
HET &7 25165 R Palaeoloxodon huaihoensis Qi, 1999
PR AR E RN B ML (XZSF.2; K 2-B) 5 [Al—AMARRIEREE S A Bal, A
ANoE BRI . 4 M3 (XZSF.3, XZSF4; K 2-C)
A5 M1 Foamin KR, Ha g e g oD, SNasscr, MW
Mo iR 124, S —PREE. S ARk, 25 AT AR R BRBT N ALY
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2 E it A
Fig.2 Fossils from the Zhangshan Locality

A P FEEAURR (Alligator cf. sinensis) : Sk (XZSF.1) ; B~C. #7452 (Palaeoloxodon huaihoensis) : B. 2 M1
(XZSF.2) , C.# M3 (XZSF.4) ; D. % & ¥4 (Equus hemionus) : #4 p3 2 p4 (XZSFE.5) ; E1-2. # K E (Stephanorhinus
kirchbergensis) : 7= m3 (XZSF.6) ; F. & K% (Sus lydekkeri) : # T#1F # m3 (XZSF.9) ; G~I. # £ K f i (Sinomegaceros
ordosianus) : G. 2 & fi (XZSF.10), HI~H2. #l T 418 #% p2 (XZSE.11) |, 11~12. 20l T 4% % m2-3 (XZSF.12) , J1~J2.

M T g % p2-m3 (XZSF13) ; K. & K3 (Cervus (Sika) grayi) : #M A (XZSF.14) ; L~N. ¥ & % 4 (Bison
priscus) © L. 4 (XZSF.15) , M. 40 T 4% # p3-4 (XZSF.16) ,NI-N2. B4 (XZSF.17) . A: M@4L; B. C. Ds
E2. F. H2. 12, J2. M: @@ 4l; E1. 11 J1: BMAL; HI: F@40; L. N1: TE4; G2. N2: ar@#h; Gl Ko MUk,

I R: D: 25cm; Ev Fv Hy I. J. M: 5cm; A. By C. K. N: 10cm; G. L: 20cm
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LR, e S B — KRBT, B MBI n R R R, B8
FANNRMPRITRICH LT, DR TG ST — 0w 0 [R5 2R ] (K
KR (O —— O ) &; -+ itk 2 LUm [E Rl TR A (0000 ) L. Al
WK E: BEFRAESNTIEZMERRE, EamsiE. M1LIE8Em~: S
Plate number)12X, AHRAZE (LF: Lamellar frequency)5.3, 7 thifix KK (L, Maximum length of
crown) 226mm, 7 47 [H K (L: Length of crown)217mm, 14 & fix K % (W: Maximum width of
crown) 82mm, KR H,,>229mm, )i )2 (B: Enamel thickness): 2~3mm.

M3: GeEEEEHORGLE ML S8k, Aoy AP M3 SOREE T 18, 15 NUAR, RN SE PR
WIREL (P) 1E20 N, AWM M3 iz (LF) 205l8 5.9, 6.1. il M3 kK
L,>302mm, Pifi K% (W) 85mm.,

W AR A S AR P R R R E, RO TEM SRR A5 ), X0 T 35 A R B RRE
M1, M3 (1 4% I 0] 55 {0 #0 7 N 382 30 /K 3 o Tl oy 25 05 R AR S Y. R Ao o
B 258 A A 2 B S NN IS T ZE N R (P onamadicus) B IR RN R (P
naumanni) , {E YR G OE & 37 i B K 3E G % (Wanloxodon chai) 52 31k 3 4
% (Palaeoloxodon mengchengensis) Y W] 5 K 1 2% W R (Palaeoloxodon naumanni
huaihoensis) & J@F ", 8 ZEIA 3R E HH 1 o 32 00 Sk A AR R B 2 T ER Y
PN SN AR, AH R A R H A U I 2200 5, DR AT T80 U N i gl A e v+ 25
%% (Palaeoloxodon huaihoensis) "'. AR TWHFHX— DT E.

21 H Perissodactyla Owen, 1848
LRl Equidae Gray, 1821
5, J& Equus Linnaeus, 1758
% i1 B9 Equus hemionus Pallas, 1774

ML p3 Bpd, HTIUALS AR A B4 (XZSE.5; K 2-D) .

WAREIE  FEARIMEEFHE, WA, SNSRI, Rim B, 20U 3
NERIBHE .. FRRANEEINE, KA. FEREATE, WIEM; TNERRMEN, FEHRNA
R, MR, AATFRE, EREE VIE. THRET . TIRADRKE. ditria#HHIE,
BIRMEE, BFEERATAT: ERKFIR, BRECE, fHBRENTT . 4K 24.8mm,
B 15.2mm. ZHRFBA KRB, FERE FEIRESMEL, NE VIE, sk
PR3, 3% e i #48 SC HL O 52ty B i <l R 5 1,

J£ 8l Rhinocerotidae Owen, 1840
P} Rhinocerotinae Owen, 1845
XU Ff B % Dicerorhinini Loose, 1975
Wit FLEE J& Stephanorhinus Kretzoi, 1942
MEECR (BT DRGSR Stephanorhinus kirchbergensis (Jdeger, 1839)

R LM m3 (XZSE.6 K 2-E); 1 A MERE (XZSE.7); 14 A MEhE (XZSE.8) .

ARSI m3: FRARRAE, NHCEMTANEERM. firt. G s AR, B
ViBESN g 2 FIIOE, HRTHE N ERIAA B BT, MRS K E . FHIE S5 M
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ARSI F BTN . m3 K CF#iik) >57.0mm, BIH9E 34.3mm, JEMH9E 32.5mm.

RE: K 1299mm, % >66.2mm, & >72.7mm, RE LT 44.4mm, = 67.6mm.

¥ EUE: B A RCE, REARECON A, 3w o0 N T CF R, I A R, K
185.5mm, T % 50.2mm, "PEXSE 37mm, G DE 45.4mm, 0N T 5 39.2mm.

7 3 [ rhoms 5T 0 B R A . v B R (Rhinoceros sinensis) F 75 1] 2 it B
(Dicerorhinus sumatrensis) fEKVLLLALY To1d 5, HENIT RSB/ (R 1D o HERF
(Coelodonta antiquitatis) FUHE IR & (H B PP AT g H B AE VERT AL R 4, (R AT A
WIEAH BB X M R WG AXBAK, PHA B DR, SR, MA /G
BRI R, PSR, ATRAAE . M A B e Y BRAAE] m3,
P 2R3 MR IIAT SN R R IO, BB R AT A EE R T . AR
BT R AR m3 BTEAS, nl RO R o M QR AR B Sk 5 i i B DO AN
T A, U LA IR B B R B A .

¥ F} Souidae Cope, 1887
¥ %} Suidae Gray, 1821
¥ WA} Sinae Zittel, 1893
J% )& Sus Linnaeus, 1758
ZRIRHTHE Sus lydekkeri Zdansky, 1928

MEE 1 A MBS flE 77 m3 (XZSE9; & 2-F) .

HWIASTIE  m3 PEEEM, H4m. FImrH 4 DR IR B TNA/D
RITUNRIEG SR E, BONAHE —DTROE 4 1. K 45.6mm, % 18.2mm.

FTI bR AR T R 2, RSFROR, 5 0 55— bt B R i Y B s A A A A
AT JANZE [REF A

JEEA} Family Cervidae Gray, 1821
v [ KA JiE JE Sinomegaceros Dietrich, 1933
B K RE Sinomegaceros ordosianus (Young, 1932)
WORE L R 2E O £, 5 AT IR A4 B R (XZSF.10; & 2-G); 1 184 p2 (AT
A (XZSF11; B 2-H) 5 143 m2. m3 (20 Fails (XZSF12; K 2-D ;1 {4
p2-m1 GARAT m2, m3 P NEE (XZSF.13; Kl 2-D) .

g LgRE m3 MUEESX T

Tab.1 Tooth measurements of S. kirchbergensis from Zhangshan and comparison with those of other rhinos

S. kirchbergensis C. antiquitatis R.sinensis D. sumatrensis
BRI RERECT RN REALY EMkaR mmen EER !
W, 343 32.3~33.5 32.6~35.7 30~38 28~35 28~37 29.3~33.2 24.0~29.2
w, 32.5 31.2~31.3 26.3~29.5
L 57+ 52.9~53.8 52.1~60.4 47~57 48.6~56 47~62 48.5~51.0 43.5~52.3
H 39.8 36.7+ 40.5~52.2 46~67.5

TR AN BEA R B F R, HEEAIVPPARAENE. WETRA: W WrE; W, BHE; Lo K H &
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IR M. RARNBRIE . MUMMETE. JBEER, S, BMANES, IS
TR PRI IMEE. IR = AT AR E BE R, T AN, R
P, JaM 2EGCR . Fammmm . MEmKAs 92, FfR 79: JBEJEE <10mm, 5
#9542 80mm;  FAFE K 93mm.,

NAR: RRUE ISR, BRI AR E AT R SR M2 5B B ROK,
B J5 XA/ e m3 E AL N A S 43mm, R 29mm, JEEEFREL (R / R <100) 67.

p2 L T =AM, TR FEIMSS, F=MAMFRK. FEREREE, TE
RREBIFM G, AN MBEER. THRETHMRE TS, FERMBRAFERRE
JRo JoTh REARATT UK

m2 XU, RS FIRR. FER. PRI ELREAM, JTLikr. M9 (B
1E 1 ShaAR EAKRE, 182 SHAR=ME. Wil AWHE, bR,

m3 =M, FIHS m2 [, S E TN RONATS NNRA R AMARAE XZSF12 FJA
B, 7£ XZSE13 FEFRR. AR, o R, S, BT A O
FlsT 2R RN AN A E BORE e IELEIN R p2 K58 19x10mm; m2 K58 26x15; m3 K5
31~33 (32) x13~14 (13.5) mm; p2~p4 K 63mm; ml~m3 £ 82; p2~m3 K 145mm.

Wie : LR AT IS, AR KR PG Megaloceros J& 7R .1
Sinomegaceros J& **'. Sinomegaceros J& 5 F- AT 0 FSEEE A2 1 Ma A T8 KA JE S.
konwanlinensis (Chow, Hu and Lee, 1965) ®%, 5 4k H b 58 90 11 (1K) s 3 KA JE S, flabellatus
(Teilhard de Chardin, 1936)*"*). & K ff i S. pachyosteus (Young, 1932)!">**, DL K i 5
B K A S, ordosianus (Young, 1932)%2%°%1 0 4k, 78 3% [ 4 fiy 44 1 (1K) K A
AL HE 2 T KA B S, sangganhoensis (Wei, 1983)*, W& JII K i S. luochuanensis (Xue,
1982, 1% K K M1 B S. youngi
(Liu and Jin, 1982)PY £&, {H & 1/]
RGN E ITEA 7 U il

rh K A R B S 3 I RRAE 85
e BRI ERER . ha KA
ERERRE, 5FECFATE
REAT, B i A A T B IR A
R AT KA R O JE R A
H5FRHREA, FROE
EF =R NARESE,
HUTI 9 K0 AL ARBIAN .

95

80

7%

70 | —_—

Index of thickness

65

?ﬂ%j—\‘% % o ZKD.13 ZKD.1 HLD LTD L(IEG L|I=Z ZSs
A ’
A T34 BRAE 3 hEA R TSR
W ER TaE, — A NEE Fig.3 Robusticity Index of the mandible of Sinomegaceros

w ; . : A3: FOEE+=E
REFE R (m3 rh &b R AR R J& fa K f (8. flabellatus) ZKD13/€ anﬁj%Jr M) \ Hﬁiﬂﬁkfwﬁ
- e [36] - (S. pachyosteus) : ZKD.1: J B JE% —#i &>, HLD: ®&x#H £ R >,
'EEH:‘,TE) %@]E ° };J DE LTD: #nEZ £ ER 2, WEKAE (S ordosianus) : LGG: KM & &K

51 SRR [RIES K, TATAE W LFZ: HERETF Y, Z8: FiE
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BRI AR SR, S T B0
s 6 SEOHT HH KA JRE B AR
AIARD . R, FEK
SiRE T AR o R R L B AL
BAIRBON IR M AR R
JifEr R BTSSR, A
JEREREL NG T g5 A0 iR AR 5
fd s (K3

57T AR LA G N
RN BUA A, JEERE TR AT
WASI K S 2 B0 kA
o FEFERMEL AT, H
1R 265 1 3t s J K A JEE 0 A7
FIK P4 28 B J, T UGS L) AR A
Mt Rl R BLAEHT 14 41
E R o YR E KA
(RO AL, k) AR AT Fig e )
HHE, R BT A S BRI
SR AARE R BT s E I
KA i KA RE R s
&R KA, FOIR
SRR/, ARR R AT
BRI T BEJE R
L5 7 ) A AN L L T U A
O L AN SRR RPN
R B R gL, A
WK (B4 .

Jt& )& Cervus Linnaeus, 1758

150

+
140 +
130
p2~m3
120
110
100
+
+ |m1~m3
+
+
p2~p4

T
ZKD.13  ZKD.1 HLD LTD ZKD.3 Zs

4 hEABETAENS (p2-p4) « TEHF (M1~-m3) |
TEEF] (p2~m3) KE
Fig.4 Length of the premolar, molar and cheek teeth series of

Sinomegaceros
KAk (S flabellatus) : ZKD.13/ B O J5% + = H & %,

BB K AR (S pachyosteus) : ZKD.1/J8 O 5% —H# & >, HLD/
MW R, LTD/ fn B £ EH 12

WEKARE (S ordosianus) : ZKD.3/ O JE4% =5 >, 7S/ FitiE .

Fo BOE SRR AT, HE R A 95% B
W R .

BEREV )& Cervus ( Sika) Sclater, 1870
& ICBEJE Cervus ( Sika) grayi (Zdansky, 1925)
MR ERBER AT, AR, B ERT (XZSF14; K 2-K) .
R EIE  AIEETE, 3544 54.8mm, NAME 52.8mm. FIRE]E RS XA (B
PEES 92.7mm. JARRAFE S, HEHERRMEL) 1000, FHR5RK 305mm. i LR
YNIETARE o BT TR RR AR 55 ) 0 55— M sk ) R mCHA R B 8 B e R SF AR A
AR, FERIN: FEHSEEEARK CRT90°) , JERS XA BRAK (FEMAK

80~110mm) , LMMNHKE .
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g3

%} Bovidae Gray, 1821
EF#} Bovinae Gray, 1821
¥ 2k J& Bison Hamilton-Smith, 1827
T Y 4 Bison priscus Bojanus, 1827
BRI D, S (XZSELS: BI2L) 5 D F B p3-pd
(XZSF.16; K 2-MD ; —{FEHE (XZSF17; K 2-N) .

ARSI KE: AWEK, MO, REWNARE. HAOMNE 5k KE
HMEE, EPHEREEH NS, KunffEjg BJ7. SkEiERUWAH S, Mk,

N p3.pd TEEEE . p3 FIEARBANKE, FHISR. NRTMARME: FTERIEKE,
THRE TFTAMRE S T =AMEBCN R, TFHmE: NERME A, sy —RE N .
p4 5 p3 SR, EILRETR. TRIMARERE, F=MMNA I OmgsAET, HERM
KB, p3 KT 20.5%13.4mm; p4 K5 21.7x14.7mm.

M HIOW, BUNE, BT PERE, MRLSELGEIFY. B, FEHE
BRI, JEEERA. AU, ST ECE Y, HEFLNTER T &M REE . FIw, X
MESGTTHT4H, MESLECHT TR, o] WA HERIFL. 4 120.3mm, %% 239.3mm, &
93.7mm, FiITIH % 126.8mm, 5T % 126.5mm, HEFLATIH % 53.3mm, #MEFLATTH
f 42.9mm. U L bR A Sk i B AT R RE (A A ) BRI, A B R T )t S Y A
FATR, AR5 25 AR L A I A 0 25 1] /i 77 B BT AR AR p3. p4 4 5K AR
(Bubalus) FtE, JEFH=MMER, FRIGRMAL T RATHYS, FREREREMINY. 5
w48 (Bos) ML, JE&E FRIARMTRIMARKSS, HEEHER, WREHEAE. RKE
A B 2= B S oy T AR B 4 (Bison palaeosinensis) B G B 35 H: 1) 5 i B 2
(Bison priscus) "%, /NGRS, Hriml AR AS BTN B R B A

5 17 i

5.1 SRR

SRS BRI R L R A A EC HE” , TORERE N CERSYIT Y. e E
B AL SR SRR, DO ERRUZ I, AR, BONHED; SOANEIIEA RS
SRUTHTIT B AR B AT 2 R 2, AR ST g g .

s S PIREA S 1R 75 OB | R MEREZEA R, SEEY . MR,
FRIHE. MERME. & RMEMERE . Ko 50 a5 e TH s, X5
VR ZBIREE A 2 0.13~0.1 Ma™; B KA e, 55 J5 A e 2 ] ARt X G 5 7
A WA, HZEN g MR 28 IREPRE I DU [R) S5, (ELE R ST B A Al
F UL, UL SR S SR SE TSR . 2 R B A PR O K LR
Uz L1y A R SEARAR AT R A2 AE B SE W T A A B B ULl A J2 5 A v 2t . o]
— 7 PO B AT 2 ) A D 22 ), 0 B T 06 B s 2 ™
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5.2 MR R

I EzIEY/p e SR 7/ 52 i S AN R O e i o T LN 2 1 EXI NI S 37
AR T B LR B I R AR BRI, B R K R R
AR IR S, M43 R, AP Y — EE =k X U, 38
WR. B PRSI EIL R A SR WahYy, AR M iR . 5k B
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