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HE AATHARGERWLEE="FaN L@ aBESH IR IM,
Nyctereutes sinensis, Chardinomys sp. » Gomphotheriidae, Rhinocerotidae, Hipparion houfenense
Paracamelus sp., Gazella blacki, Gazella sp. X Antilospira licenti. 450 F=H R BEES
EAEILRFY 22m, HHREWE R 3.4~ 3. 5Ma, R L3 25 (MN16 TF#).

X HARE, LIt aont, WIswika

PEEFES  Q915.873

1996 £ 5, MWL A R —4 L8 = R4k 37 B S 800, EH R REERN
EA—-NHEIANIYHARE. KREEEFENZMARHT T KE. LA EPRERLT,
FRELE. THEASHRES, Bl TWERAKWRIE, LA H SBRD, KRG LR
®. BRTE REDTHEEMIREBKMG, B EHHH. RE LHHE KM a
RERLTHAWAME S, kit W E W%, REHNEHE-EESH - AN 1 TEF
Pl 2RO, ZYBN RN TR LHFE TREBRREEEENE L

REHHEEA 300m, AP H +E 170m, B RLM 12 68m, RIELLAK 1 58m, 40
WEMRE KR FKRINE, 1998). Ez‘{mfmﬁm%éﬂA%EFEﬁﬁ%@%ﬁi@ﬁ%
22m &b, A BEHR TR, HERA 3.4~3.5Ma (A 1),

1 #aficid

Canidae Gray 1821
Nyctereutes sinensis (Schlosser 1903)
(ER I, 2,3)

B EERKE (HAMl~2, NWUV 1201); A £ 61 (& P4~ M2, NWUV
1202.1); A T8 (B c~m2, ¥ ¢ X p2 EFBEH, NWUV 1202.2); A Tl (A p2~

D) PERERAER L SENOHTERE KRR,
1R H 3. 1998-10-09
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m2, NWUV 1202.3); Eml X2V B LGB ®
(NWUV 1202.4)

REERAMEERE
R RsYEAE

Cande et al.

S TR R xEFR K 00 BT, B 36 44 . 90
MW TR , WL, BEEREER "
WIORE M, LT SR AL, RRETR - e, E
W, RERH. KR SMAR. MBEFREE % =
BE, WERA, BRR, FEAMER, K/ K * 1
% 21/13.6mm. B8 1[5 E M BT, 5 R E# 80
% Y 10mm. FE_BZORM, F g
PAFTREE, B RE EA B, (NEE W[ 120 s
BHLET— AT E, BREK BFHR 5 — = s
AT, MK SRR KRB € 3 b
B SR AR MR I R B B, MI~2 K —” &
MEE. REANAZAR, HREERERR zgm ©
Wk, BT R B R T/ER, RRMM. ML 5 B0
BuAn M2 S, RIS R, * £ WEE
THAM. HxTE, R, ey T 5 ]
H A ERIM A, p3~4 B A B AE K SH ” %
b R v.q
B, oml FHRKATM KESSml KEN 4 . [
s, FRRAF FRRMENN. Tokek ¥ ,
FRHR AH. m2 g FRRMTRRILE —RE% et
sk, FHMBEEDT (K /% mm). !
LB (NWUV 1202.1) P4 15.5/7.8: HE 1 REEFRWHWE BEER SRR
Ml 11.6/14.5; M2 7.8/10.2 AE# 3 H

T i85 (NWUV 1202. 2) p3 9. 1/3.8; Fig.1 Stratigraphic column, magnetic polarity

p4 10.5/4.5; ml 16.8/6.9; m2 9.3/6.3

R E Nyctereutes 347 3 1%, Bl £ 3
th N. tingi, Lt~ B EFM N, sinensis FIBLAEM N. procyonoides, 7 5MEH B Fiit
¥ Nyctereutes sp.. N. tingi kB MM, HEHFE, ml BEFEETRKRLRMT AR
%, X SRERBIRAEALRAFEEN. N. sinensis M N. tingi B —FERFRTHMIK
M &R BEE (Tedford and Qiu, 1991), i R AR ARRFX —84. B HRAR
FHENRE, RERAESERTHREH N. sinensis FWHFIE—3, 0 p3 BEEHL, ml 5b
WA 5 0 1 P4, MR/ 40 33, BRI FIIA N, sinensis.

column of Renjiagou, Lingtai and magnetic
reversal time scale of the world

Muridae Gray 1821
Chardinomys sp.

MERXERATH L4 ETEE ml~2, NWUV 1203), HTFMBEE, THEHK.
ml FIRES, GWRNERHE, B ANFTEHEEREE=ZARE, ml & m2 850 @& W
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Chardinomys. EHE / FEEE R m1:1.25/1.90; m2: 1.45/1.30mm.

Chardinomys &2 8 5B WT Myt 2 #b (Jacobs and Li, 1982), UG EEREHIE T, #& 5
EHBA R CRR4E, 1981; FBEIT, 1988; B L%, 1993), LERBILHE C. yusheensis,
C. louisi, C. nihewanicus X C. schaubi. REW BFRHRABRAD, MTRE ml RETFHEIR
5EHR&ERWIESRERF, TIFA Chardinomys J&H.

Gomphotheriidae gen. et sp. indet.
(BRI 5)

FAEMEA A ml (FH m2) (NWUV 1204.1) F1 dpl ~2 (NWUV 1204.2)& 14, B F
BMAE,7E ml EEBERBRER A, BHREE, B DMEARK, K/ REE N 92/52mm;
D) 4 M3 1~3 HHIEHFK, 20mm £, % 4 HF K 32mm; 4) K HHHERB
EH: S ENESRIEEHNE-RER L, RLZEINS; 6) ERRE 3mm £54.

BT REGEAKRD, Izt EEM, HUSER —EEE, NGtk kw8, & E At
AR HEARE, £ BIEHEERESHEER, REWFELPEM Terralophodon L
B,

Equidae Hey 1902
Hipparion (Plesiohipparion) houfenense Teilhard and Young 1931
(BRI, 1,4)

Hipparion 2 R EWLGHEH RERITFH—K, XF. A BN ETHEWHEL L
FEZ WA, NWUV 1205, 1) B p2~3 ZTF 8 (NWUV 1205.2), T ¥ (R % {UE 4 18,
NWUV 1205.3), 24 DP2~4(NWUV 1205.4) X343k 5B % (NWUV 1205.5),

DP2~4 5 HEZ Wi K, #5] DP2 3 R RART, H Sk EI, K 5 AL RE, i
DP3 & E K / 588 29/17mm, 6] F 2cm BIAL K 25.5/25.8mm, B FHrABEMmKR, BAE
HAEEE, WERERE, FREER, TRy,

THERSE,p2 T HFEE 76.5mm, m3 E& FHMEE 102.6mm. T8 BEMmE
Hil~ 22 AN=/AR.BKEMEAY. 28K, 38D, TEBEWE S, 2 &5 5N
AR —FARE., BRUEERITEFH RS GEEFTNERAERSE. K5k
KOMNFEKARES 3MHEMN 4. 5mm. HHEERR. p2 W AEM=/AE, W 5&
& U B, TRIRMEK. SMER%R, MR, TIREND. p3~4 DHAENHFE
AR, NIRRT, BEABWRER, TRRMER, THEETEAER. Siamm)s
W7, GRIMESGRERE, FH4 L DA R—FTREE. TREEAMEK, fism
HhEah, ml~3 ®AMEHEEEN, WS, LEEXHEE U F. m3 TRERNSL,
TREARAMEEREAK, HiRS X, PIEHE m2~3 LXK, BT IRMEDH K
BFIE, R BR 4. T%lK 145, 5mm.

REWAMNFF RS Turolian % RN =M TWH B AR, MK, B g8, 115
ENEBEOAN, TEENHRER, DR DNAETS, 25 Plesiohipparion L&
RS (B L%, 1987). MREIRANIFSE,. 5 H. (P.) houfenense ¥ 2, W X MH-ERFE
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p2 LEH=ZARI, HANRERER, FTEAHK, owE S 0S92 m3 THRE
B2, ERSWHEAMFENER H. (P) . huangheense B — L4 5, T TR BOEF&F MR
BEREAY: TORAKINEAE: m3 TRRMGE, REKFEITANRPRKE
B EAT ERBER Z 6, 10 p2 M m2~3 L EA AWK R, H7 p3 Ml m1 EHRA
BARTABE. FHE ml, EIRBARE. p2 WIS RWmRE, BEEH. ERLR
ARG RBKER, MV 3104 %, HEIARE=ZMDIRAL H. (P.)huangheense 1) —
B R FBEAEHRE, BEMETRIFIBHEM S, TR, XLRBIER—
BERGERRBANRIA,

Rhinocerotidae gen. et sp. indet.
(KM 1.4)

BEXRGAERBENE ZEE (NWUV 1206.1) 1 BABR & 2 L (NWUV 1206.2~
3), ¥BEER ERMEFALERHE., ERXVEHERR, RRBRTEEH.
NESEEERTHMENE. BRKE 167mm; EH K /T 55/41mm; Bz K / &
47.5/42mm; BB /NE /B 39.523.3mm. FHEZLBRPBBNLE NBRLNETD,
Acerorhinus BT, Chilotherium WRE , R BIRA 5 Dicerorhinus WEIEIA.

Camelidae Gray 1821
Paracamelus sp.
(B 1, 1~3)

o e H M E AR (NWUV 1214.1) K BE. B BE S LGB #HE 4 (NWUV 1214.2).

AMEFERN, BE IR, B AEK, BETE IR, 5% S 5, P3 iim S
%% 42mm, M1 IRAEFE 68mm, M3 RARLEFE 89mm. FEFL/N, AL T P4 HAETHE.

WEERERL, P2 B2k, P3RERBERML, EHRIE R —LLMses /Ml
3%, FHL P3N BT RTE B 37 B T 4k, KT o, ShEE iR, BRI E, HieF M
M. P4 RRICR, ATRTFR, B4 P4 NERAR, HERK, BTHREI, /M EE LR BN E
B, ZE VTR BT S A A, BT 5K (P3~P4)40mm, G MBI KEK 26%. BHEFR
BERE AL, FAOHK, B ARTRA. TR, WRAMERNITHBYER M REMAR, B
WL, B R— R0 B AR, P ARMET. PER, TRB LR RE, I8 LR
MEAMRERE., ERRBALT. BEHT MI~M3)K 111.0mm.

30 0 ) 8 B (I / 38 mm) :

P3:20.5/12.5; P4; 21.8/20.5; M1: 34.5/29.5: M2: 42/29.7: M3: 42/23.5

BB K 400mm, A EEE, FWF M, ZnRE RERE RXRESHTK
50mm. PREEBERE, T EXHE. _

BRAAGEREICFAR, LB WA NI, W, LTS EFi~ EHiK
Paracamelus J I 7E 76 Jt s X o B 57 ik E IR Camelus. R EVRARM Paracamelus 1
B, “HFWItRAEA P, ERAIMARM LB LTS, M P. gigas KHET: RENMEE
K, EACEBERG BEEEK, WMiFEs LH MY ZAAF Paracamelus sp. (B ER,
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1980), HAMAELL P. gigas /MEE, B —HKLBBHIKIER, TR EHFAESE LT
ARp—t, NREFFNIFRE, GTRREE -, b TREHMYES, &
IS VEYE X EE, B AR R B A AL B,

Bovidae Gray 1821
Gazella blacki Teilhard and Young 1931
(BRI, 6~8)

MREHLTRENELA LS 14 (NWUV 1207.1~2); ZF 8 5 4 (p4~m3,
p3~m3 2%, p2~m3 2#) (NWUV 1207.3~ 1211); & F 81 2 # (p3~ m2) (NWUV
1207.4~1208.2) B A L% 1 44 (P3~M3) (NWUV 1207.5).

MONTRIEZ B, ST E, WURAEHET, AORUEER ZHHAR/ BEN
24.8/22.5mm, Z £ 50mm £b2% 19/17. 5mm, f O REHKE, WEHE. BEH, p3 BHHA
MEAR, p4s WEHFAMETAE. Al LA LER MIHEERARE. FHAENK /T
F# 5 24.5/44. 1mm. L E & RTAY AN PR LL B0 B, BEA TS IS B, BB SR A A b e
2. LiAHRIK LRGN KR 37.5/21. 5mm,

Gazella REHE=ZLHE MBI —RERUA, E—ENESHER ST R HHKR,
BRFEFT (1997a, b) W3R £ MMM H £33 T EAAWR, RH T XA ARARMGEE. RE
MRETHEL R, TIEAT G. blacki WIRAE L F1E LEE R, tips BHHNTHSE,
THHRFLER, ALEER, HATR G. blacki #h, B BRAE R —AB 2B/ EE KO,
BRAEHMRAE LB LI, HITA G. blacki BT FE.

Gazella sp.
(B 1,9)

BE-ELTRENYAOCROEBHEE (NWUV 1212.1~6).

EREHRAD, H—-RAEALCHERLZH, EWUEIMER, B2/ ER N
27.5/22mm, p4 FI & H W, S REEMNE Gazella gaozhuangensis M G .yusheense, 8
FEAOCERREE, MEER/D, AEFEHFENEL &, BTFREAOWREARD, R
AT EE, R W LA BT, Rk e,

Antilospira  licenti Teilhard and Young 1931
(B IL 5)

MBEFEHEEASTENANRBELE (NWUV 1213.1) RFH p2~m3 & T
(NWUV 1213.2) Fl m1~m3 AT (NWUV 1213.3)%& 1 14,

BB FREAME. ELAAK CTFNARNERNTY. AEMERE, 9
60mm, fH MV EEEL SRR, SRS L ERaREmuy g, 5%
KA 130°, FNERVIE, BUHER, fERIEE. &8, fH, BT A vE, pd 8l
HEE BRMMHALRE. LREHASHEAH#S 1931 ERIAT R EW Andilospira
licenti BATLR.
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2 Y AFRTESAR

REERB AW WG LA M, B Chardinomys sp.. Nyctereutes
sinensis, Gomphotheriidae, Rhinocerotidae, Hipparion houfenense, Paracamelus sp.,
Gazella blacki, Gazella sp., Antilospira licenti,. NX—AZRTTLES, ZSWHE
SRER =MD RARE EAN, FEE LR Hipparion (Hipparion) , Gazella
gaudryi, G. dorcadoides, Samotherium % B R FE H 3L, BUW A 2 B A0 RLAY 45 2R 7,

Hipparion houfenense, Gazella blacki, Antilospira licenti 178 H #% 1931 £ & e Z
Fék, HERE LB omB,, AR &, BN HLSEART
EHittt. Nyctereutes sinensis Be—RKE LW X ARAA, FEAET L AR EH.
REFAKN P4 EREKR, M M EE,p3 EHREFTS, HER LR EHRHRTEH
WABBBE. Chardinomys £ EHiE WA BEHMEA, TEMIAL, B AR S B sy
HH#HE RN, BRERAES 5T it 208 Wil B2 5 Mospalax F3L4.
REWBIEEARA LRE Paracamelus gigas ERMG, HE WA AT WAL Bk EHiit 8
Paracamelus sp. HERI. BINMEALER R ERGER BB AAOHSHRNAR L
it
REEFHAEALIYWAAASHAS N, TEFREHYE. BAHYH. RET
Sk 3h P R B v R 4N RR U v 4H o BT & 1 T Sh

WS HERER LR R R YR — R 1981). ZHWHTER
A L F ittt % WER, W0 Hipparion houfenense % ,{HA Elephas, Ochotonoides %4 TETE
BWINE R F RN, WA R S EERRNBTERFBE =L~ FNEZ HE M
WIE, RETLIYRSHTHYHAFSHUZL, BEERENWEF TN SRR,
U Gazella sinensis, Coelodonta antiquitatis % (G HR%E,1983), BARMA EFHHARE,
HEERETHENHSE., XEARERGEREEEBYWAGPRAFEN, HN
CERBFN Y. REFLSYRAREH 2%, HMAEBER L&,

 REIFREBEAFIYRSRESDYH MU ZETEBAMHNRLEZ R,
U0 Nyctereutes sinensis, Hipparion houfenense, Gazella blacki, Antilospira licenti, X405
PR Eh D BE R AR SR, R BRI 2 At ., FABET (1988) PR R E 3R/
WP, E A K, AR A BT MNI16. BREEIE (1994) 72 3R B B AR 40K Lot R4 4R H
THI SRR N 3.4~2.50Ma. SHPBEERR K 3.00Ma HIR. Bl & RTFF (1998) £it
A AT R B, R T RAM HAUE R T Gauss IEARMEHE, Hh EHE Keana Hitk
{1t A4S, T Mammoth SRt EH# R Bic R, Hk, HERRN 3.00~2. 50Ma, 3 F
SR R T X — . AT R B R, AR AN L AR R T
2.50~3.00Ma &35 9, (B8 31 E sh B 0 3 B2 T X — 4R 4 T BB AUIRBT, B AR MY AE i
MREIYHRAERRAMES, IHEHRN3.0~2.5Ma WK L, FER T BFR
% 3.00Ma LK 2 FTHRF R EN DR, HERLREKRT 3.00Ma. WHTR, RET
UM ENYHSRFEEENRE LRAY 22m &b, AR A BN 3.5~3.4Ma
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R GIVRTE, 1998), EHMARBERWHSUAASHER, TEAZHEMSRAE
HYBAR BETUEZN, ATREERWBRUMEEAETLTARMR ES YR
H, IR E W B R AE M X U T 3.5~ 3. 4Ma, BB b7 it B30 (MN16 F ).

EHAt A, EFHEETEANMB RN, THREERK 5.3~3. Ma IR EAN A
HBREAE B 3.4~2.48Ma BIRR VA4 (Tedford et al.,1991). H T XFAH R 847 T
FHhAEHMRTZLSTW, U E TS HiE8 KR, I Mctereutes  sinensis, Hipparion
houfenense, Gazella blacki %, REEF WM R NP BHSKUWATHIGHETTRIA
—BPR, BN LT EER AR RRRG A BIER.

g LRTiR, RE W LB i sh B el Lo R 4 o AR

HoOoH i Ve T ¥ Bh M A

1.8Ma

BB WASYH RET AU
3.0Ma

BEFMEYN REERWHL[IYE WEHWE
3.4Ma

BB se

Bt REHA FHR XIBHERTAT IR ARBIFBEEL FH /AT H
b X FREAHFEWHB, BBy FLEREMNE, L4 Q-NEAT RS HES,

MAMMALIAN FOSSILS FROM LATE PLIOCENE (LOWER MN 16)
OF LINGTAI, GANSU PROVINCE

ZHANG Yun-Xiang' SUN Dong-Huai’ AN Zhi-Sheng® XUE Xiang-Xu'
1 Department of Geology, Northwest University Xi’ an 710069
2 Xi'an Laboratory of Loess and Quaternary Geology, Chinese Academy of Sciences Xi’an 710054

Key words Lingtai, Gansu, Pliocene, red clay, mammals
Summary

In summer of 1996, a mammal fossiliferous horizon was found in the Upper
Tertiary red clay at Renjiagou, Lingtai, Gansu Province by Sun Donghuai. The next year,
the authors excavated the fossiliferous horizon and collected a quantity of specimens,
representing Chardinomys sp., Nyctereutes sinensis, Gomphotheriidae, Rhinocerotidae,
Hipparion houfenense, Paracamelus sp., Gazella blacki, G. sp. and Antilospira licenti,
whose age is considered as late Pliocene. The section containing fossils in Lingtai is
more than 300m in thickness , including the loess and upper Tertiary red clay.
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According to the magnetistratigraphic research, the fossils found in the layer 22m
below the Quaternary-Tertiary boundary are aged 3.4~3.5Ma(Fig.1)

In China, the large mammal fossil assemblages of late Pliocene mainly include
Hefeng fauna, Youhe fauna, Dongyaozitou fauna and the faunas of Gaozhuang and
Mazegou formations. Youhe fauna is a typical fauna of late Pliocene (Xue,1981) .1t
includes the Quaternary-dominant fossils such as Elephas and Ochotonoides. The
characteristics of the main types in Youhe fauna intervene between those of the
Tertiary and the Quaternary faunas. Dongyaozitou Fauna is similar to Youhe fauna in
character with some Quaternary fossils such as Gazella sinensis and Coelodonta
antiquitatis (Tang and Ji,1983) . Some Pliocene forms show distinct advancement,
which does not exist in Renjiagou local fauna.

Renjiagou local fauna is similar and comparable to Hefeng fauna. In both faunas,
most of the large mammals are identical at species level. Based on the study of
micromammal fossils of Hefeng fauna, Zhou(1988) proposed that its age is not earlier
than MNI16. Chen(1994) considered that the ages of the Jingle red clay and the fauna
are 3.4~2.5Ma and 3.00Ma respectively. Recently Yue and Zhang (1998),according
to paleomagnetic measurement, put forward that the Jingle red clay only records
Gauss normal polarity chrone, which includes Keana reversed polarity subzone but fails
to record Mammoth reversed polarity subzone. They considered the age of the red
clay to be 3.00~ 2.50Ma, which is also corresponding to that of Hefeng fauna.
According to the paleomagnetic results, it is reasonable to consider the age of the
Jingle red clay as 3.00~ 2.50Ma. However, it is somewhat too young to be
considered as the age of Hefeng fauna. The age of the Jingle Formation and the age
of Hefeng fauna are two different concepts. The former refers to the red clay aged
3.0~ 2.5Ma, while the latter,referring to the fauna preserved in the sand layer below
the red clay,must be older than 3.00Ma. Renjiagou local fauna is preserved in the
layer 22m below the Quaternary loess and its paleomagnetic age is 3.5~ 3.4Ma. It
may be acceptable to view it as the age of Renjiagou local fauna. As a result of the
comparison between the Renjiagou local fauna and the Hefeng fauna,the age of the
latter is to be assigned to 3.5~ 3.4Ma, which is the early stage of the late Pliocene
(the lower part of MNI16).

In Yushe Basin, Yushean includes two stratigraphic units:the Gaozhuang and the
Mazegou formations, and their paleomagnetic ages are 5.3~ 3.4Ma and 3.4~ 2.48Ma
respectively. Only based on the previous data and the released species such as
Nyctereutes sinensis, Hipparion houfenense and Gazella blacki, the Renjiagou local
fauna and the fossil assemblage of the middle~ lower part of the Mazegou Formation
tend to be of the same age. More accurate correlation is not available until the fossils
have been totally studied and reported.
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In general,the Chinese faunas in late Pliocene can be distinctively divided into
two horizons;

Pleistocene Nihewan fauna
1.8Ma

the late stage of Late Pliocene Youhe fauna Dongyaozitou fauna
3.0Ma

the early stage of Late Pliocene Renjiagou local fauna Hefeng fauna
3.4Ma

the late stage of Early Pliocene
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BRRI%EAA (Explanations of plates)
B 1 (Plate T)

Paracamelus sp.
1 EfR upper jaw (NWUV 1214.1), % (crown view), X 1/3
2 BB metatarsus (NWUV 1214.2~2),2a BT (anterior view), 2b /54 (ventral view), x 1/4
3 BEH astragali (NWUV 1214.2~1), RI#R (anterior view), X 1/2
Rhinocerotidae
4 F_%¥F metacarpus 1T (NWUV 1206.1), BT# (anterior view), % 1/4
‘Gomphotheriidae 4
5 ml (NWUV 1204.1), 5&# (crown view), x 1/2
Gazella blacki Teilhard and Young 1931
6 F3/0> horm core (NWUV 1207.1),6a fli# (labial view),6b BT (anterior view), x 1/2
7 & upper jaw (NWUV 1207.5), 7a @ (crown view),7b fi3% (labial view), x 1/2
8 THE lower jaw (NWUV 1208), 8a 5E# (crown view), 8b fll# (labial view), x 1/2
Gazella sp.
9 FXML> fragment hom core (NWUV 1212.1), 9a BI# (anterior view), 9b 4 (labial view) x1/2

BRR I1 (Plate II)

Hipparion (Plesiohipparion) houfenense Teilhard and Young 1931
1 THl lower jaw (NWUV 1205.1),1a 5 (crown view), 1b i (labial view) x 1/3
4% =W metatarsus T (NWUV 1205.5), 878 (anterior view), x 1/4

Nyctereutes sinensis (Schlosser 1903)
2 T lower jaw (NWUV 1202.2), 2a5&# (crown view),2b, I (labial view), x 1
3 PA~M2(NWUV 1202.1),5@8# (crown view), X1

Antilospira licenti Teilhard and Young 1931
5 A horn cores (NWUV 1213.1), B4 (anterior view), X 1/3
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