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ChEMFES RIS ALPIRE dta 100044)

BE AR ENY KT HMILE TR, 2208, 38, HPLERNE 1457, ©f18
AR REABHRBMEER, B2 05AR, PECHEER, FEMSGRAH. X
PO BFEH R RBNSARK, MRS EAEAERIESE K. RN, Xayils
BT — RS, ROBEE A M TR R, T AR BOR A 28R B R R BN
BRI EAIE. RN, ZAEALHTZKEYHYHTSERERSPL 1
BYHOHES, BPS RKCBETBEHE TR EL, RERARMEEE T PRL
RAEE R R RS R, DR RS R RIEN BT,

Xeim ALK, e, KK, FEE, MEX, SR

ALK 500 £ b & Bt R il AR RSB, SRR R R RIS
fio REEAL AR ANTT X sesh B i R AR, ESHSIERRERRREMRT
MEKXE, AAMLEYILK, RO¥ERGEX—HKAESREMEEMBITR, Zxd
AP LE, LR &S (1959) M7 FAIE M &R K
WAL B A e - IREE R E /NG R R URIL T AL, AL
FHaE, AESERA BN, DIARIH K Oy R A RN LWL s ) B 45
TAHE, B, EREEESTHRT RN LHI Y LS URZ R REA
(B h0i% —IRE TAER R A AR BRI ), *7EARIL X R B L FLsh 9 4L £ o
TR, FEHRENNEERLYBREENER. RIRN THERREKR, 7
LA AT, A SO A — 384, B TR R R B UR, HOX
BRWMERERMAR, ikt —f, REAERNHEMTUN— A MERERE
SERFEALTRE, FUATEEMETARIBENATHARERE, MKEE HTHH
FERE (LEAENEL) BT BEEALE, RRENMOEL (WEBAN,
FhEERE. BN E) SRREENRE.
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—. OB Hick

A X = H LRSI A SRS, HPEMRHR, SRBERERELH
A UUBRBTLRR K, SRR, CTRME LRSS LR, Tl XL G
BEXA L BAE—EEEBIT,

L B mRR KA RRER A AERBRIIXCYEHE R 2% (1987) MAKIL
RA I FRE:

WRITEBER (Mammuthus sungari). S BEIDER (Mammuthus primigenius);
B 9 ( Equus hemionus). K& 9 ( Equus dalianensis). ¥ K ¥ 49 ( Equus
preewalskii); i B B ( Coelodonta antiquitatis); ¥ ¥ ( Sus scrofa); WMEK
L (Cervus canadensis)., T EK s B (Megaceros ordosianus). B (Alces
alces); EERKY (Buballus wangocki). ZALEF 4 (Bison (Parabison) exiguus).
LK¥E¥E (Gazella przewalskii).

HA M Cervus canadensis BEEF NN K Cervus elaphus xanthopygus. B RBLAK)
B RERAE —AF Cervus elaphus B Cervus (Elaphus) elaphus, EEVAERMERE N C.
elaphus elaphus, £ ER BN C. elaphus canadensis, EHEAE RIS E (C.
elaphus xanthopygus). PRI EDRE (C. elaphus alashanicus) FELAWH, RS B
P RA — SR, X TR A R0 3R AR 20 A AR S, T eSS LKA
AR, EREEFHEDZ PRI D E R B Zdansky (1925) #FREHA Cervus
canadensis fossilis, R 2405 B K LA A AR A R BT BRI R . R B AL3ER M
EREE, BREFHMDEARS ESHEEHERLIL, RRKTRSA LM, HRiH
RO L — A RO iRIE A DR E A — R 2 TER IR B SR HA RIS
RE. B, BEABRTEYIEY WEIE—MYE (Rangifer tarandus) VA, Hi=
SRR S WML —. SR AC Ak, BTN Rt 3 it B s sh Y.

2. BB SR B ER AR Y EES RS SR A (1959) KE
Bl A T R

EERIBE (Mammuthus primigenius ). WAELIRIBE (Mammuthus (Parelephas)
sungari); =15 (E quus sanmeniensis ). 3% 8 5 (Equus cf. caballus). &8 (Equus
cabalius). B 5 (Equus przewalskii ). %Y (Equus hemionus). B (Equus sp.);
HWER (Coelodonta antiquitatis). HKE (Rhinoceros mercki); % (Sus scrofa);
B (Moschus sp.). BERE (Pseudaxis sp.). SR (Elaphus cf. canadensis). JIEX A
RE (M egaceros (Sinomegaceros) ordosianus). KW T (Capreolus manchuricus).
SERE Alces alces. ERKY (Buballus wangocki)., RALE 4 BB T F (Bison
(Parabison) exiguus exiguus). RIAE &L M WA (Bison (Parabison) exiguus
curvicornis ). HILEFH-04/RETLF (Bison (Parabison) exiguus ?harbinensis). R4
4 (Bos primigenius). K4 (Bos taurus). HEE¥ (Gazella przewalskii).

B T SO TR R A% (1987) I5H, AR 16 BT 4N, M ST R



60 I A 7/ 34 %

SERA = B9 (Equus hemionus), & KRB L (Equus przewalskii) FIK&E S
(Equus dalianensis), EHABPH =TSN ARED., 7T & W8 eESE 5
(Equus cf. caballus). & (Equus caballus) f15% (Equus sp.) IaJIHAE KD,

TR (1986) 6, #IKE (Rhinoceros mercki Kaup, 1841) FIFA; IL/R#E R
( Dicerorhinus kirchbergensis Jager, 1839) RFEMR%, MEHERENNERAIE R
Z. BTLA BRI BT = L A SRR B KB (Rhinoceros mercki) LR FEA DR #S B
( Dicerorhinus kirchbergensis).

FHE (1993) MIC T THEMA R R KB EFHERLA, B AEEHKE
BN OFEZEES) —MaERFEFHE. B 1959 FLORE=+REM TEM K
AR E RSB, HILEE N ERRRE Moschus sp. BB, X
—MF i, T3 AER (Moschus moschiferus). T BEWE S SHEBREHR, R
BT HEREZEX, WUAZEZ8M5) R —4F Moschidae (Webb and Beryl, 1980;
Janis and Scott, 1987). 7oh, EEL AN ERUAPRIBERE (Pseudaxis sp.) Wiz
AHRE (HEHNYIFRREEHIWA, 1959; p. 57), MUK 2 HAJC A RRE
(Cervus (Sika) nippon hortulorum). A # Cervus (Sika) nippon &R K BUR 5 & 1
W) Pseudaxis (¥4, W, 1993). LiRfbARFPMW S (Elaphus cf. canadensis)
MIRAR R B M BRI LEE (Cervus elaphus xanthopygus).

3. EE LS BRERAAELTE EYIES (1986) BMRFICAA N TR
=115 (Equus sanmeniensis); % (KB ( Rhinoceros mercki); ZEIK B 5 ( Sus
Irdekkdri). D HE ( Cervus sp.). W B B ( Megaceros ( S.) pachyosteus).
(Capreolus sp. ). BAKRZE (Pachygazella sp.). th¥ (Capra sp.)

BEANA: GRPMZ11S (Equus sanmeniensis) LA I3 A K% 5 ( Equus
dalianensis), RERHE Cervus sp. ATLAJTA C. elaphus xanthopygus. %5 LR
A (B.S.M.7901A—-71) BAEE, HEALRETIHREEHTS, A-T5HAT
REMH S EEJLEEARNER, B EREENR TS EBULEEANS 5%, &
HHRI L RERHFIE, HIK, Capreolus sp. ] LA A Capreolus manchuricus. J&Jg LR
A (B.S.M.7901A-119) BR—FHEMMA, FREE -BEK, ANREOHARERN
INERE R, AL EMESRERT. MAERGTEXMT AR AW GE (FTE
BB, 5 TEKEWE Capreolus manchuricus & T fi (V.2133.25) #
. 7 4h, foaq BT b3 s I o SR P 84k 4 B b Rhinoceros mercki N8 R
Dicerorhinus kirchbergensis .

4, T2 AR EREAERAE, S (1993) WHRE W FRXE:

B4 WH 8 # k€ Elephantinae gen. et sp. indet.; & (KEM) (Equus sp.);
AR B (Dicerorhinus kirchbergensis). ¥ € B (K % ) (Coelodonta sp.); B
ok ER (Sus sp.); KABEKTH (Megaloceros sp.). ISR (Cervus (P.) cf.
grayi). WEKER (Hydropotes sp.). EEAARE (Spirocerus kiakhtensis), &
K¥ ¥ (Gazella przewalskii).

EEANN HPHEAER Hﬁxﬂ J& # & & Elephantinae gen. et sp. indet. # 4
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“KEH Proboscidae
%8 Elephantidae
HBRIBSE Mammuthus primigenius + o+ o+ +
WIETIRIBE Mamemuthus (Parelephas) sungari
B H Perissodactyla :
5%l Equidae
9" Equus hemionus + +
K& Equus dalianensis
LKLY Equus przewalskii + +
EFl Rhinocerotidae
WER Coelodonta antiguitatis + + o+ +
B DURHB Dicerorhinus kirchbergensiy +  + + + o+
fBBEE Artiodactyla
¥#% Suidae
¥¥¥E Sus scrofa +- + + o+
| ZEBE Sus lydekkeri + o+ + + o+
B Moschidae
#IB Moschus moschiferus + + +
R} Cervidae
¥ Hvdropotes inermis +

+
+
+
-+

+
+
+

B Muntiacus sp.
KW Cervus (Rusa) unicolor
BB Cervus (Sika) gravi
5Bt Cervus (Sika) nippon hortulorum
HALTWE Cervus elaphus xanthopygus
W E KM Megaloceros ordosianus
W& RE Megaloceros pachvosteus
S Alces alces
KALHF Capreolus manchuricus
Y Rangifer tarandus
4 Bovidae
FEKAKA Buballus wansjocki
BRFALEF 4 Bison (Parabison) exiguus exiguus
THARLEE Bison (P.) exiguus curvicornis
WIRERILEFL Bison (P.) exiguus harbinensis
IR% Bos primigenius
K& Bos taurus
ERE¥E Gazella preewalskii
WMER Gazella subgutturosa
HAR¥E Pachygazella sp.
REEERBE Spirocerus kiakhtensis
EEREARE Spirocerus peii
H¥ Naemorhedus goral
W3 Capra sp. +
8/¥ Ovis ammon

+
+ o+ 4+
+ 4+ + + + + o+ o+
+

+ o+ o+ o+
+
+
+

+ 4+ + + + + o+
+ o+ 4+

+ o+
+

+
+
+ + 4+ + o+ A+ o+

+

+ o+ + + o+ o+ o+ o+
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(Y.K.M.M.43.1 M1 Y.K.M.M.43.2) S5HHBEEHZEA (V2109 # V2110) 3
R, TUAARBLE (Mammuthus). P Sus sp. \TELAA Sus Iydekkeri.
K Sus scrofa 1 Sus lydekkeri X FUNAEE & b, &4 WA EEESENE R
WEN, BRAERGES LRGN Sus sp. TEX4, BILTR A BRAE TR Sus
Iydekkeri, FIK Megaloceros sp. ] LA A Megaloceros ordosianus. &4 WhnARA
BH 5 0 K R REARAE, Ak — B A ARAE PR e s DA B DA R L 3 XA 5K A RE O 4R
EA[LLAA M. ordosianus 8 M. pachyosteus. BT &5 IARETHE HEEE /D, K
EHEERAT M TR EELEREEN TR, S2AUKY. FHE L5 Cervus
(Pseudaxis) cf. grayi AJLIAAN Cervus (Sika) grayi. BREF WRAEF G E &
RO — R A K — 2, HSI%RE AR A (Zdansky, 1925, p.70) AHLL
FGEEEHE, ATAGRMERGERA, AT S MENRARREEK D, XE
SAUERMNES., BG, Hydropotes sp. WLLAA H. inermis. &4 \WARATEE B
FEBABRMGE S B ESHEMEM, HEFLHER b P RENERERE
H. inermis, {UHA BT REAERR, BT &4 LbsAa] LIAA KA,

PR SHEBSMA CHE (YRR ESE TSI, 1959,
ERITETYERERS%, 1987, ITHEYIEE, 1986; KBIH%, 1985, AfFRY
%, 1990; XA, FER, 1992) AL FNLEERMAEAWE 1 FiR,

A smEf

FAc X BN A MM AR A ILE 22 &, 33 (HP2duilds 19 &,
28 F), CAKMA 148, HAEICHEMEN42.4% (F1). NENMRAESIHE, K
ZOAME (M) MEFER (DEMAER), BHNHEAY, DEOFHEEFENY
(v, SeRE. kAb%), BER (ERS. HER. YIES) SUREY (WE. HE
gy, WA EE, Xeeshy bR ER/NE (B, B %), SERK (R,
BE), MARLERE P RRKY, KPR AREEEMNKIIYARSHEER
O A i — SRR BN R B T AL . A b A R,
ESEME 5% (Mammuthus primigenius), #E R (Coelodonta antiquitatis)., K&
(Equus dalianensis). ¥ KB Y (Equus przewalskii). ¥ (Sus scrofa). R G
( Cervus elaphus xanthopygus). 1% K fi B ( Megaceros ordosianus). 7 4t %
( Capreolus manchuricus), 7 3t % 4 ( Bison ( Parabison) exiguus). ¥ K ¥ ¥
(Gazella przewalskii) 538", NLORAT RN EEERE (F2), &
¥ 5% 79 % ( Mammuthus primigenius)., # & B ( Coelodonta antiquitatis). % %
(Equus hemionus ). K% (Equus dalianensis). %K% (Equus przewalskii). %
¥ (Sus scrofa). ZEERFFHE (Sus lydekkeri)., RALHL (Capreolus manchuricus). %t
¥4 (Bison (Parabison) exiguus) SRR BEHER A, B, 7EARBXSENL
ek e p E S a3 (AT RS ) MHLELEENR. HER KED.
WIRE S, B, RIURAARILE .
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£2 FIMXERNLIBENESHNABERARERLARSBERHLR
B e B o@m A W OHw B A WA A B
Bt % w X k m o o % i M
TV A BT - B | TR -~/ S S - S <
- = b
S EHITER (kya) 330280 40 30 30 22 17 14 11 9 550 300 120 35 18
Palaeoloxodon namadicus +
Palaeoloxodon naumanni +
Mammuthus primigenius + 15 + 3 +  +
Manwuthus (Parelephas) sungari 2 9 2
Equus sanmenensis +
Equus hemionus + 14 1 14 + + + 4+
Equus dalianensis 6 ? 17 + 4 21 +
Equus przewalskii + + 8 + 1 16 + + + + o+
Equus caballus +
Coelodonta antiguitatis 2+ 10 + 20 + + 4+ + + + +
Dicerorhinus kirchbergensis 12 2 4 + +
Sus scrofa + 13 + 5 + + + o+ + +
Sus lydekkeri 30 3 + + 4+
Camelus knoblochi +
Paracamelus gigas +
Moschus moschiferus + 1+ + +
Hydropotes inermis + 5 + 4+
Muntiacus sp. ?
Cervus (Rusa) unicolor ?
Cervus (Sika) grayi + 3 + + o+
Cervus (S.) nippon hortulorum + + + +
Cervus elaphus xanthopygus 1 + 9 + 1 4+ ? + + o+
Megaloceros ordosianus 5 + Il + 10 + + +
Megaloceros pachyosteus 8 + +
Megaloceros flabellatus +
Alces alces + 6 3
Capreolus manchuricus 1 + 16 + + +
Rangifer tarandus *
Buballus wansjocki + 5 1 + +.
Buballus teilhardi +
Bison (Parabison) exiguus + 12 38 + ?
Bos primigenius + 7 + + + o+
Bos taurus 6 + +
Gazella przewalskii + 1 + S + 5 + + + + + +
Gazella subgutturosa + +
Pachygazella sp. 1 +
Spirocerus kiakhtensis + 4 + + +
Spirocerus peii + +
Spirocerus hsuchiayaoca +
Spirocerus wongi +
Naemorhedus goral + +
Capra sp. 5
Ovis anmemon + + + +

R PRET R R A B RS AR ORI, SRR A EX KR GIL R, B EEU
BGEIL. KPH 7RI EH ECE, T RRAR AR R - K,

SEEE SRk, RPRRRRLE

X.

“x" IRBRAS A%
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FIHMX FTEHGEHZRL LN, BalAXSHARMA TERZHRERD, Br
DA —Ho X B S L s R T A 1. RA X AP ER SR E 0 A FEL
TE, MEEFEMBERZERER) oM. UM eEsm EE, HELmFLE
YIERIB K EFH A NLEE, AERIEAET BIOAR.

o (] 45 U 40 LS B 3R e — BRI A AL T R BRI, XK X 2 8] B
iR E AT R (FBER, 1991; THER, 1991; HFBH, 1991; REF,
1989; SH{ESF. VPR, 1989 %), AFEMAERGR, BT X NET K ZRHER
B, FERBAGEANFIMSMHERE. 250 TPELFRARLLXMEILKH
— S SRR AL A B, YERLRIE RS YR BT &R I 4 (1959).
BRITAYERZRE% (1987), LTAMYWIES (1986). RKESE (1985). &
EH% (1984), AEGEEEL, RPNENSHEXFR N TR ENTFHE.
SRR X R, EARICX B KRR THEAXEZELRS (Palaeoloxodon ).
=011 & ( Equus sanmenensis)., B {8l 3¢ ( Paracamelus gigas). ki fi K fi B
(Megaloceros flaballateus). BIEF4 (Buballus teilhardi). W REFEME (Spirocerus
hsuchiavaoca) %; FEARNMKXWHEARAN T RIEXKMELIEDSR, KED. TERE.
P, RILE4E.

=, HRBEETRANER

EHRIBXEREREEBE Mammuthus) — &, EERCMIHRT, #
BRIIXYHEERSS (1987), ERERILEH LREBRANTZDEANT IR,
HBREHHRENAHHRRT, HEERE, FEW (1977) SHEEEHER G & KK
CEHHEIL SO LR 27.8%. EERELTENTRAKRMAN DL, X
PRPHMETEBSEEMOBARN ML, CHEEEDRERSE EHIRERE, 4
HhEG M ERE AR, TS &R LATE DL, MBSt KL, MR
MBS E 2 HHNE. KEKEBERIMXARFE.

HEXHDLRAE—1E, =A™ Equus hemionus, Equus przewalskii, Equus
dalianensis, BFFAY /DD KDE (AFEE%, 1985). Ef4HHR, fHEHLRS. K
M KESERERMBEHER, SHLTHRERARAR, BEE T
Coelodonta antiquitatis ¥ Dicerorhinus kirchbergensis. HARrEN SRR HENR
B —EHR, HEMHMERERITINS 65 FLL b, A fERXFEE KRR KB ME
1% —RE R VR FETE IKE SR TR EMAS b, B IURKREL TSRS AR,
HREBEAKEER, XFFRETER R A K.

BERNFMEMBEERMRE, Sus lydekkeri PREL, BAANBRELTH,
HAEBE M RTL K, Sus scrofa OAMERHBREFBE /NS, HESHEELKR=4
HELES, BOMLHRKEAZ, HOURBRAZAHELES, FEFHAERK, ¥
H AL LB R, R R BB Cervus (Sika) grayi. Megaloceros pachyosteus
Megaloceros ordosianus TR H R4 K, HAHEmARRFUSBRELTE. X
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ZHER B EIELED T A, FEX LM AT Rangifer tarandus 73 RAE BT B
LHELIFE, Alces alces A HEABTERE UMIALFHBEERBRIEEN. 4
BB 5 89 Buballus wansjocki. Bison ( Parabison) exiguus. Bos primigenius
Spirocerus kiakhtensis TEME Bt 48 K. Spirocerus kiakhtensis. Pachygazella sp. % HJ
HURRTILTA.

EIXH (1965) HITIEHEHLHIL NP AR BT IS, 8—10HEYR/N X
RMDERITF G, DIERREEEK, RBBRAKERZ G, KB X%/, Biafkik
R/ PR, R ENL T ERNETHALUNS. BELEAAH T
MEUMIHE ARG, R EF Y BBEIRILBX, HPRETEngs MEmRL,
TR P K. HEEBEI N AEREFHHNERRABA, BGEREH
fE G SRS 28t E 4 K, HERMEM N /R BAEREF I EBBRAREE THREH
BB it R K, DR PR REDRALE R, TMAE/NMIERED
WFELERIB S, BRI PR KARLEREK, %%, B—FE, B5%. HER.
SR, WK%, WIk&ERDY, SBARERBER T B RE Ry RN,
Hep @ BE M ERAGERMR, FRLATG BN B, HA B E 7 m R
Ky #EAVURKE, FRIHK SKIEE BARRABARE HAREEERIYES
PERDWUUKRE, BELN T HEARHT BRHE, LARBS T DR

(1) 1YWL BEZME LR ES, AEBMRESEIKRBURS AT,
HRK RSB, DU o 8 R s/ R BB AR B IE . YR E
BHBXBEAKMRSMEL, WM EKEZHARENEY — Y HERRS, &
HURK BRZMRRAE, BRERMTELEEY AR, XHER ST/, m
IXRMEY B Z B EOBE S SAN D, XE N AR EREE TS A
ZRE, MAMEFEHMBEEERS THREREZR WX —MLEF F LML,
PRI MR, X R BB, BT LAY AN R R/ AR AL LT RO AR AL X 7E 5
LSRG AT LK.

(2) Bonifay (1980) ®45th, LM 73 HEN, ERARE HBT S RAERESR
SIRHI SR, EATRHURE A B M TR R R EME 16, 6 f2 —4 Bt (H
IR AU T 62 —65.5 H4E, 12.7—18.3 HH. 1.1 —6.8 T ). # Kukla
(1977) BF5%, GEHMHHRELYF, ER=AMBEHRELWEREHOELD,
B A B BB A 2 R R B KR 2h 4 BE. Bonifay (1980) A WX HE
R R NF R A TR B FARRA ., SRS (1991) BRFT, 75 A 30 4 it o
S =Rk, HtRat A S FREERMEME 16, 6 2 —4 B T
AL AL (1990), Kukla MIZIEAE (1989) it eI #E 145X A F
RN RRELHMICR. BAKRBZ (Otsuka, 1988) R FE H AW/ H RS
BIRAEHRGEHZ, HhEAREEFNRMBEHIG, XYL BAREEANR
FEMEEFHRLLT, RMAHE, EAENEEE. SEBRNEH L & ERE 1L HEE
RS R EH LS (EELIHMeAE), ENREFRIFASZETKE
oz, RaTfed BRTEHAME, Xk shd RAA £ 2% W 71 T R A AR AE A
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FERUE R IR . BT LA Rt LOR e I B BT KB RAT —E AT L. T
1w, E4 TESHYMFRSPNZET BF . XeRRMER ] gL Tt ¥
BRACEF TR K BN, DRMZERNREIENZELZL (Xu
Qinqi and Huang Yuzhen, 1991; %%, 1992).

(3) ZRICH X A BIRCE KK AR IR RS 6 BBt (BE4 12.7 — 18.3 T14F) HY
R AR AL, EMETTRS R AR AT BRI K FE e BP0 AL 5 1T 19 3)
). RIREAWLEHG, @3 (BERMHMKX) #ARERR., X MRS L TR KE
KA E R RN S (B4 7—12.7 7%). BRIYMKES, FAIURKE,
EREH. KARSAKREN. EFEKELSHP, SHATERMERS4BE (ES
216 FitE), LUERR. HERARRNEADHYAREEE, SRLMEL, HAmT
FlRgiAdb4 35 A, XREAYEYS T ARKKEK . RS 8 8 W 3
(AR EME 3B, B4 1—27F), UNAR, kKED, FHE. DEFIAERN
ERFPAEFRIIKREBE, EEZRERY, SARKKBNGES (ARVLERSE =6
B, B4 23 —5SHE), HEMNERSYRTELR. HERN, CHERE. JESF
BHEFIDARERBAALERME, WG, RXEREIRES (25, K&
RES1NE), HHBYARINI, ERFYRWIEL. R HILE K0 H X 8 H BT
SR —% MENEERDY AR, WEAIURKR. KED, SKRFHE KA.
sk, BRI ERRNERE. BER, KABSRA%LK,

B AN LERRREXER. BRLEYE. A5 HR KEMRY
., REMYENEXEENEERRA XA SRR, — IR

2 *% X &

THEL. XA, 1990, PHETHHERBESENARBER. L AL ER. 'L BEHLBR, 2KY
b, B dea: BREHBREE. 34— 36.

TR, 1991, PEPEFHHWASNYE, PEMYEGTESESY SHEALRTRFTSNE + ZEEREN LK it
Sk, s RbEE R ARAL . 38 — 43,

TTHE BN, AZTHEYT, 1986, SYLE. BEL— TTEARMIBAE b, Lt ¥ g,
35— 66.

BRSBTS SR A, 1959, RIS AR E . PEEREE RS Sl AP
MERE =Y LR BFdiRet. 1—82.

WEE, 1989, BFEAFENOWILAWRFCHHALERHE B RE. 25T, kxKkIH. PEHEH
A dUE: Bl 277 —337. :

NER, F8, 1992. BEEAYLATR. HEl, SO5% EH, AEBRXHYRE, KEERLR¥HRL.
89— 97.

EUE, AT, BRFIETE, 1985, T THUNMLILGRIE AW g AKEFEHR, 4(1): T0—79.

HEE, 1991, FEPEHHIA Y. PR CR IR S EARRRASNE T ZREREN LR SR
k. dEEREE AL MEE, 32— 37,

WA, SEUY. 1993 WILBALA . 24, (1978 H4H) HE SRS AR . PEAERESFRIMSEA
EPRET, 195, dbat: BHEHREE 43 —127.



13 #E OO AU XKENL KB RERGYRMEE LS SR KR 67

BEH, KR, FHEN, 1984, FRERIGRAEHEILMREREBERA. SEHHYER, 22 4): 314 —323.

R, $hEE, REHES, 1985 I KEBREHMIRE—FF. HEHIV¥EMR 230): 69— 76.

Rfs%#, ER, EEE%, 1990. Kb Bl gR. HsedRumt. 1 —s6.

£ B 1977, ERBEEHHEIIWLLM. HEHEDIYWESEAE, 154): 312—316.

FEREX, ZWoC, FEHY, 1991, FRESEBLLKIEESHAE GEH). L5 Bl

BWECE, 1992, FEHHLUESRBEMTNEARERXSEENRE. HHEIYFR, 30 () 233 —241.

RKE, EEHE, FEM, 1985, RILWR -7 EAN IR ETSWADDOE XS, SHER, (1) 39 —42.

B, 1986. L TEHER B P Dicerorhinus kirchbergensis (Jager, 1839). P& ¥, 24 3):
229 —241.
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Key words North—east China, Quaternary, Proboscidea, Perissodactyla,
Artiodactyla, Paleoclimatology

Summary

Quaternary mammal fossils from north—east China (former Manchuria) have
been collected and studied since the beginning of the century. But almost every pre-
vious study was based on the fossils from a certain site. There had no general
study on the Quaternary mammal fossils found in the north—east China as a
whole. The present paper is a part of the programme, led by Prof. Xu Qinqi,
“The evolution of Quaternary mammal and its relationship with paleoclimatical va -
riation”. The plants are sensitive to climatical changes, their evolution has great
influence on that of the herbivores. So the programme began with the large
herbivorous mammals, the Proboscidea, Perissodactyla and Artiodactyla (including
omnivorous suids which are large consummers of plants). They can be summa-
rized as follows (the extinct species are marked with an asterisk ):

Proboscidea

Elephantidae
M ammuthus primigenius*, M ammuthus (Parelephas) sungari*
Perissodactyla
Equidae
Equus hemionus, Equus dalianensis*, Equus przewalskii
Rhinocerotidae
Coelodonta antiquitatis*, Dicerorhinus kirchbergensis*
Artiodactyla
Suidae
Sus scrofa, Sus lydekkeri*
Moschidae

M oschus moschiferus
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Cervidae
Hydropotes inermis, Muntiacus sp., Cervus (Rusa) unicolor, Cervus (Sika)
grayi*, Cervus ( S.) nippon hortulorum, Cervus elaphus xanthopygus,
Megaloceros ordosianus*, M egaloceros pachyosteus*, Alces alces, Capreolus
manchuricus, Rangifer tarandus

Bovidae
Buballus wangjocki*, Bison ( Parabison) exiguus*, Bos primigenius*, Bos
taurus, Gazella przewalskii, Gazella subgutturosa, Pachygazella sp.,
Spirocerus kiakhtensis*, Spirocerus peii*, Naemorhedus goral, Capra sp.,
Ovis ammon

There are all together 33 species with 14 extinct ones. Their habitats are most-
ly forests or steppes, a few are swamps or tundra. Among these animals,
Mammuthus  primigenius, Coelodonta antiquitatis, Equus dalianensis, Equus
przewalskii, Sus scrofa, Capreolus manchuricus and Bison ( Parabison) exiguus are
the most abundant and widely distributed; Mammuthus ( Parelephas) sungari,
Equus dalianensis, Alces alces, Rangifer tarandus and Bison ( Parabison) exiguus
are absent from other parts of China. While the forms from adjacent regions, the
North and the North—west, such as Palaeoloxodon, Equus sanmenensis,
Paracamelus gigas, Megaloceros flabellatus, Buballus teilhardi and Spirocerus
hsuchiayaoca, are absent from the North—east.

The giant Mammuthus ( Parelephas) sungari, evolved from less larger forms
from Siberia, was extinct during the beginning of the Late Pleistocene.
M ammuthus primigenius with lesser size extended its lineage until the end of the
Late Pleistocene and the beginning of the Holocene. Both forms extincted after
arriving their climax, i.e. with large size, high population density and wide distri -
bution. The same case is found with Coelodonta antiquitatis, Dicerorhinus
kirchbergensis, Megalocerus, Equus dalianensis. They were replaced by their close
relatives with smaller size. On the other hand, from Heilongjiang to Liaoning, or
from the north to the south, the appearance and density of pro—cold forms such
as Coelodonta, mammoths, moose and reindeer decrease, while that of
pro—warmth forms such as suids, horses, sika etc. increase.

The increase in body size is spurred firstly by abundance of food to nourish
the body for full development, secondly by cold weather, i.e. Bergmann’s rule.
The abundance of food is controlled by natural factors. And the plants on which
the herbivorous feed are sensitive to climatic changes. When the climate is
unfavourite to a certain plant, its consumers will decline in quantity. In this case
the smaller—sized forms can survive better than the larger—sized ones. So, there
had been some significant climatic changes during Pleistocene in the North—east.



70 WOFE B 3P ¥ iR 34 3%

There had alternatively appeared some times the favourite climate for
pro—cold forms on one hand, and the one for pro—warmth forms on the other
hand. In western Europe, there were three important cold stages when the
Siberian fauna reached there. They were correlated with the oxygen isotope Stage
16, 6, 2 -4 respectively (Bonifay, 1980). The cold faunae migrated from Siberia
to western Europe during the stages. The study of Chinese loess by Kukla and
An (1989) shows that the cold periods did exist during Pleistocene and can be cor-
related with classical European glacial stages. The Pleistocene fossil mammals were
reported found at the sea bottom in the Seto Inland Sea, West Japan (Otsuka,
1988 ). The present authors have seen the Pleistocene fossil collected by fishermen
at the sea bottom in Bohai Sea. The same case was reported from Benghu,
Taiwan Strait. The fossils from the sea bottom are well preserved and showed no
trace of long—distant transport, they are evidently the remains of animals lived
there during the cold period when the sea level was deep down below the present
by glaciation. The alter of cold and temperate climates is therefore a global phe-
nomenon. It is this phenomenon that influence the dispersal events of pro—cold
or pro—warmth animals and their development.

There had been three dispersal events of pro—cold animals in the north—east
China. The record of the first event is not very much. Mammuthus ( Parelephas)
sungari was the one immigrated from Siberia. During second event, mammoths,
haired rhinos etc. immigrated deep down south. And during the third event, new
forms such as moose and reindeer immigrated to the region. The third event is
less important than the second. The cold periods appeared in the north—east also
made some cold—resistant temperate forms such as rhinos, horse, red deer, etc.
larger sized.

Finally, the dispersal, or the variation of geographic distribution of mammals
in Pleistocene was ultimately controlled by the changes of the average incoming so-
lar radiation in the winter half year of northern hemisphere on the earth’s surface
(Xu Q et al., 1991), or by the slow changes in the geometry of the earth’s orbit.



