o HE S A3k

1961 4 3 8 VERTEBRATA PALASIATICA 1961 % 9 H

AOESE—ith A TEHERNME.
B YR R — i S RYBT X

' H.D. ££/% o
(HEEHEREIMERS (RSB EHEST
BT P s T AR B SRR ) i AEPIERT

1957 iﬁfﬁ%(”ﬁ’ﬁﬁ&ﬁfﬂ:{é}§> 1957 )10 FEREERS (v 1455 BE - | 3t B A D1t
B (Cervidae) BI—3Crk, B e (RES AMREE) B OJEF —# AR ERA
TR HERR Hﬁ*ﬁé’aﬂ:%—bk%ﬁ AR BB E BN /R 3070 Rk ) (Holsteinian) 9 17 34
(=PF]/RESGHE , BRI Z R AR — B k200 Hust, RIFUEFIEH, B
—H AR LS R M R R, T R B TR MG (=R R B A [H AL X (Palae-
arctic region) BIHHEAR T,

e rR O FR B (B, Kurtén )M B4 — s AHERR o iRy v St 00 B
(ML TF RN R TP E/RE (Cromerian), 7P Ao HERRA R AN E#T
R (=R ), B G SUARIEHENLF (Y. Vasary) FrERIE O (GF—#
) R TFSPEE, TR E {2 T ISR I/ 3 RT4EIKI (Mindel
I/ Elster)? §0E B, X —RACRE (BIE /30 /RBbrok ) =B ok WBREA) a4
R IRREE IR,

. AR iﬂﬁﬁ’)ﬂfﬁzﬁ%ﬁ(%ﬁﬁﬁﬁﬂ)*

R¥KZ (PRIMATES)
1. HEIEAN (Homo crectus pekinensis (Black))
2. [E¥ElE (Macaca robustus Young)
#MRF (INSECTIVORA)

3. EIRESRE (Scaprochirus primitivus Zdansky)
4., HEIKES (Neomys sinensis Zdansky)
5. HEIKEE (Neomys bohlini Young)

1) 377 ¥ [1960a—c] SOBEEA B E FEFHHIE (=57 8D ECH R, BS b RS 51 93,

2) SEIHR [46] B 174 ﬁ, “?kﬁ@ﬁjuﬁéﬂé?‘izz——fflﬁ (JE5WIEHT Hyaena brevirostris FueBHf) Crocuta

fe IRGAEAA (Elster T1 --eee ) ZHBFBERIFARER. FOJEE
Tk R, H ﬂéﬁl‘tﬁi‘%é%Uxﬁ:)iﬁ)ﬂ’ﬁH’J?E%Wﬁ?&ﬁﬁﬂﬂ‘*%ﬁﬁiﬁ SR EN YRGS EERSA
2 (BB 300 [48] 819 HD.

* MBI, B O ZALBUIHMR AR GOBR AR, TRAT A S B R IERRN) R [13], [98], [120], [64],[66].
[17,18].[15,16] %,
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6. ﬁ% (Cr.acidura sp.)
7. BEIXRIG (Erinaceus olgai Young)
8. BHEE (Sorex sp.)l9] ({LERAFEET BIIHERHY)

BT (CHIROPTERA)

9. HHHIESNE (Rhinolophus pleistocaenicus Young)
10. HBWE (Myotis sp.) .
11. ? EEZEUE (? Hesperoptenus gigantens Young)

12. 7 RE (FEMNR) (2 Pipistrellus sp.)

E 53 (RODENTIA)

13. ZEHER (Citellus cf. mongolicus (Milne Edwards) )
14, EXESAEE (Tamias wimani Young)

15. {BREEER (Peraurista brachyodus (Young))

16. HHE (Marmota bobak (Radde))¥)

17. B2 (Marmota complicidens (Young))

18. SR (FIERSE) (Marmota sp.)

19. 2 AR (? Castor sp.)D

20. JBIXKTAAR (Trogomtherium cuvieri Fischer v. Waldheim)
21. &K (Cricetinus varians Zdansky)

22. B BB (Cricetulus of. griseus Milne Edwards)
23. A (Cricetulus cf. obscurus Milne Edwards)
24, /N (Mus sylvaticus Linnaeus)

25. VKB (Mus musculus bieni Young)

26. HE (Micromys cf. minutus Pallas)

27. BB (Rattus rartus (Linnacus))

28. PP (Gerbillus roborowskii Biichner)

29. ¥EHE (Clethrionomys rufocanus (Sundvell))d
30. 2 $RE (? Eothenomys sp.)

31. B (Alticola sp.)

32. B (Pitymys simplicidens Yoxing)

33, [PIEE/NBE (Microtus brandtioides Young)
34, M E (Microtus epiratticeps Young)

35. 2 2 (? Phaiomys sp.)

36. HIXFHR (Myospalax wongi (Young) )b

37. BB (Fh4kE) (Myospalaxr sp.)

38. I (KTHE) (Hystrix cf. sabcristata Swinhoe)

1) BEEEESES Marmota robustus (M. E.) (EEZCEL [120]), 5 ARtfZEchE5ESy Marmora bobak
(Radde) (HHZE [971)0

2) RAEEEAE (811, 827 B, A0 EMEAET Chalicomys anderssoni Schlosser,

3) Clethrionomys Tilesius 1850 = Evotamys Coues 1874.

4) Myospalax Laxmann 1768 = Siphneus Brants 1827.
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39.
40.
41.
42.
43.
44.

% (Lepus of. wongi Young)
BOREME) (Lepus sp. A)
B(REFZ) (Lepus sp. B)
FERR B (Ochotona koslowi Biichner)
BB GRERFR) (Ochorona sp. A)
BRGREMZ) (Ochotona sp. B)

HAFE (CARNIVORA)

. 38 (Canis lupus Linnaeus)

. AEFIE (Canis lupus variabilis Pei)

. 5% (Canis cyonides Pei)

. HUEE (%%) (Nyctereutes sinensis (Schlosser) )

. $4¥3 (Cuon antiquus Matthew and Granger)

. FRIK (Vulpes cf. vulpes (Linnaeus))

. I (Vaulpes cf. corsac (Linnaeus) )

2. KE(Bh, B4ARE) .(Canidae gen. et sp. indet.)

. ECTUREAE (Ursas thibetanus kokeni Matthew and Granger)D

\\\\\

. THBE (Ursus cf. spelaeus Rosenmiller and Heinroth)
. ? KIRE (2 diluropoda sp.)

. 3B (Meles cf. leucurus Hodgeson)

. 7K (Lutra melina Pei)

RS ERE) (Gulo )

. FEB (Maustela cf. sibirica Pallas)

. EHR(FhgskE) (Mustela sp.)?)

. SRAERIE) (Martes p.)

. WMERYD (Hyaena brevivostris sinensis Owen)3)

. BB (Crocuta crocuta uliima (Matsumoto) )
. QI FR (Machairodus inexpectatus Teilhard de Chardin)
. BB (Panmthera cf. rigris (Linnaeus))

. BEECER (Panthera youngi (Pei))

. %9 (Panthera cf. pardus (Linnaeus))

. s .(Feli: teilhardi Pei)

. MR (RIEFRER) (Felis sp. A)

. IR (RSERNZ,) (Felis sp. B)

. BJAR (Felis cf. microtis Milne Edwards)

1) Ursus thibetanus kokeni Matthew and Granger 1923 = Ursus angustidens Zdansky 1928, cf. Kurten,
B., 1958, P. 4.

2) WhE Mustela nivalis Linnacus #gi), 28300 [64] 8 88 I; [15] & 31—32 I; [16] 8 99 =,

3) &F Hyrﬁna zdansky PEI (cf. Colbert, E. H. and Hoo
REZETER 411 B2 R,

fjer, D. A. 1953 p. 67), {BE & Rik)y Crocora
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73. BH (Acinonyx sp.) D

A% (PROBOSCIDEA)

74. WEEERTES (Palaecloxodon cf. namadicus (Falconer and Cautley)

¥ (PERISSODACTYLA)

75. MGICEE (Dicerorhinus cf. kirchbergensis (Jiger))?
76. BEEE (Coelodonta sp.)
77. =& (Equus cf. sanmeniensis Teilhard de Chardin and Piveteau)?)

B3 (ARTIODACTYLA)

78. ZEECHPRE (Sus lydekkeri Zdansky)
79. EBg (Paracamelus gigas Schlosser)
80. E&EEEL (AN, BERE) (Camelidae gen. et sp. indet.)
81. JL3iES (Moschus moschiferus pekinensis Young)
$2. 2 E(FIIE) (FER3E) (2 Hydropores sp.)
83. BB (Bh4akiE) (Capreolus sp.)
84. BEIEBEHE (Psendaxis grayi Zdarisky)
85. BB RE (Megaceros pachyostens (Young))
56, B (AEHE) (Corms 5p.)
87. BEFALRE) (Gazella sp.)
88. ZEECHHMINE (Spirocerus peii Young)
89., ZECHEIARE (Spirocerus cf. wongi Teilhard and Piveteau)
90. ﬁ;:—’{:’? (Ovis cf. ammon Linnaeus )
9. #FFE(FERKRE) (Ovis sp.)
92. EHH(FH.JBH/EKE) (Ovibovinae gen. et sp. indet.)
93, TEEC/K4: (Bubalus teilhardi Young)
94, BEMAS (54 (FARE) (Bison sp.)
S5. ? HFE(FhAKRE) (? Naemorhedus sp.)
96. & (F.B4A4FRE) (Bovidae gen. et sp. indet.)

AOJEE MRl fAa, TR A -R—RH LB, U R FERTIEE
Mt A BR, MmTEEHARE2NA A4 B REREXMS, K2Rt
MR —Z B R AR, HERELS SRR TED, NEFEaat
HBRTEREENRNEZ S, WFEE—R RS RELR, IR AHE R,
WA, R MEMEE— R ARSI R eaE o et s, DB 4545 m A
o

1) Acinonyx Brookes 1828 = Cynailurus Wagler 1830.
2) FD SR A I AR T .
3) AOJE MBSt A R — B TS,
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B0 ES—h A s ENLEDNE (S B R

(—) B 13 BEnfnsiy=
EABRBRM EORER — AR BR SRR RE A RIER, THOE
3 B)NEAHAKEBRETHENATENY, B 7.5K,
R¥¥ (PRIMATES)
MEEA (Homo erectus pekinensis (Black) )[96:92]
FETENE (Macaca robustus Young)?d)
B|Eg¥tl (CARNIVORA)

IEFPIR (Canis lupus yariabilis Pei)

¥§ (Vulpes cf. corsac (Linnaeus))

F7AE (F68R) (Ursus arctos Linnaeus)

PV RE (Ursus thibetanus kokeni Matthew and Granger)
# (Meles cf. leucurus Hodgeson)

BMBEES (Crocuta crocuta ultima (Matsumoto) )164:96] .

P& (Panthera cf. tigris (Linnaeus)) 64964

Z3i%% (PERISSODACTYLA)

YGECER (Dicerorhinus cf. Rirchbergensis (Jiger)) 6]

=P8 (Equus cf. sanmeniensis Teilhard and Piveteau)®

{R§%2: (ARTIODACTYLA)

BB B (Megaceros pachyosteus (Young)) (119,91
EERCBLHE (Psendavis grayi Zdansky)!119]
HEIR (FASRIE) (Ceroms sp.) 1961 (HEBUITER)
() %4+ BRRO3HE

RIRE , L3RR (A)—REBAL 8, 360 B M o901 HERR, 78 2 R IR IR B 40
+EB, B S5.5 kE,
FAEH (PRIMATES)

FEBEAN (Homo crectus pekinensis (Black))[13]

1) BT R Wt AR B AL AR, TR A Wb A B RAEAR 2, R R ERE B, ALRME
AR HE TS R 2. (BEEED

2) BECEL (98] 38 179182 | ; [13]1 32 17 H, HWFREPHNE AN ARTT R, HRRIER
FEFNR R 2, KEHER AR ESERF, SRR RHREN SR AR ER R EEE T
i LS . )

3) RIFEH LR ERNIAT.

4 MdralE — R RER. T

/
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-
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(B, 5E 212215 H)
The fossil record of Choukoutien,
locality I, (mammals) (Figures cf.
pages 212—215).
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RETENE (Macaca robustus Young) (1201

&% (INSECTIVORA)

PEAREEIE (Scaptochirns primitivus Zdansky)[120]
HFECIKEE (Neomys bohlini Young)[120]
BB (Crocidura sp.)[130]

HEE% (RODENTIA)!120]

TR (Cricetinus varians Zdansky)

2R (Rartus rarrus (Linnaeus)

BPIE B " (Gerbillus roborowskii Bichner)
L2/ NE B (Microtus brandtioides Young)
FHHE (F8) (Microtus epiratticeps Young)
FIEC B % (Ockotona koslowi Bichner)

EM2 (CARNIVORA)I6]

AFFNSE (Canis lupus variabilis Pei)
AECTERRRR (Ursus thibetanus kokeni Matthew and Granger)

TEBE (BAE) (Ursus arctos Linnaeus)

%8% (PROBOSCIDEA)

WRHEHFER (Palacoloxodon cf. namadicys (Falconer and Cautley)[98:13]

##5% (PERISSODACTYLA)

YeICEE (Dicerorhinus cf. kirchbergensis (Jager))D
=F48 (Equus cf. sanmeniensis Teilhard de Chardin and Piveteau)?

{Rip2de (ARTIODACTYLA)13)

BB BE (Megaceros pachyosteus Young)

A6%iEE (Moschus moschiferus pekinensis Young)
H=EPAKRE) (Ovis sp.)

R (BP4) (Rl faskiE) (Bison sp.)

(=) %5 Bwmftasim®

#AAEER WA ARRE N, &6 B AR, R 0.4 K,

M2 (PRIMATES)

HERR AN (Homo erectus pekinensis (Black) )13

D) AP EAESR: 341121, 8 5 kFE,
) ARE0E R REH.
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HEEN: (Macaca robustus Young) L120)

EHh3# (INSECTIVORA)

EMSESEE (Scaptochirus primitivus Zdansky)[120]

MEiEd (RODENTIA)120]

JBECAJAIE (Trogontherium cuvieri Fischer v. Waldheim)
BB (Cricetinus varians Zdansky)

M (Rattus razzus (Linnaeus))

L NB R, (Microtus brandrioides Young)

EHEE () (Microtus epiratticeps Young)

E P2 (CARNIVORA)[&]

1 (Canis lupus Linnaeus)

FefhAl (Canis lupus variabilis Pei)

REE(%%) (Nyctereutes sinensis (Schlosser))

I8 (Vulpes cf. corsac (Linnaeus))

FIECPUUERE (Ursus thibetanus kokeni Matthew and Granger)
TR (FERE) (Ursus arctos Linnaeus)

9 KRR (2 Ailuropoda sp.)

B (Meles cf. leucurus Hodgeson)

B (Mustela cf. sibirica Pallas)

NEEYS (Hyaena brevirostris sinensis Owen)

G5 He (Machairodus inexpectatus Teilhard de Chardin)[13,64,90]
F& (Panthera cf. tigris (Linnaeus))

%49 (Panthera cf. pardus (Linnaeus))

TR (RAEFHER) (Felis sp. A)

FEECAR (Felis teilhardi Pei)

YpAE (Felis cf. microtis Milne Edwards)

5% (Acinonyx sp.)

{ZE52 (ARTIODACTYLA)I)

jb;%‘:ﬁ (Mo:chu: moschiferus pekinensis Young)

BEECHRRE (Pseudaxis grayi Zdansky)
BEBE (Megaceros pachyastens (Young))

HE(RARE) (Gazella sp.)
=E (Ovis cf. ammon)

(M) 3 6 Reatbaship®

HAIFEFEFMLE (B) R ABRER —& O REMIRE, H K
REMEILER B 8 RS ‘
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R5% (PRIMATES)

wESR N (Homo erectus pekinensis (Black))D
FEYENE (Macaca robustus Young)[120]

MR (RODENTIA)120]

AR (R 4aksE, 5 6 B? ) (Castor sp.)
JRECAJAAE (Trogontherium cuvieri Fischer v. Waldheim) [120]

BR3¢ (CARNIVORA) 4]

AEFNIR (Canis lupus variabilis Pei)

HER(%5) (Vyctereutes sinensis (Schlosser))

I (Vulpes cf. corsac (Linnaeus))

ﬂf&ﬁﬁﬁ% (Ursus thibetanus kokeni Matthew and Granger)
FERE (JERE) (Ursus arctos Linnaeus)

& (Meles cf. lencurus Hodgeson)

FPE]%%} (Hyaena brevirostris sinensis Owen)

5% (Panthera cf. tigris (Linnaeus))

ZIFJd (PERISSODACTYLA)

KEFCEE (Dicerorhinus cf. kirchbergensis (Jager))?)

=FARE (Equus cf. sanmeniensis Teilhard and Piveteau)?)

{8153 (ARTIODACTYLA)119]

jbﬁ% (Moschus moschiferus pekinensis Young)

BB (Pseudaxis grayi Zdansky)
B HE (Megaceros pachyosteus Young)

BE(R4RE,FE 6 29 ) (Gazella sp.)

43¢ (Ovis cf. ammon Linnaeus)

(H) 87 BfbazsimE
RE B (R IR € BORNRURS [R 4 » & B B B0 F A B, JBA 6.5 kP11,
RAE¥ (PRIMATES)
FEWEYE (Macaca robustus Young)[120]
HEIG% (RODENTIA)

BEEHR (Marmota complicidens (Young))[120]

D) HZHokk RWEH.
2) ERAEEE, 361111K—3, %5 18 kTR,
3) ME RS SRR,
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FEERAIE (Trogontherium cuvieri Fischer v. Waldheim)[120]

B2 (CARNIVORA)Is

ASFIR (Canis lupus variabilis Pei)

R EE ($5) (Nyctereutes sinensis (Schlosser))
7K#E (Lutra melina Pei) '

P EE (Hzraemz brevirostris sinensis Owen)

B2 (Panthera cf. tigris (Linnaeus))
R CREWL) (Felis sp. B)
ZriFd% (PERISSODACTYLA)
YSECEE (Dicerorhinus cf. kirchbergensis (Jager))D
=B (Equus cf. sanmeniensis Teilhard and Piveteau)?)
{2352 (ARTIODACTYLA) 1]

ASECHEPHE (Sus lydekkeri Zdansky)
jb;ﬁ% (Moschus moschiferus pekinensis Young)

BEECHERE (Pseudaris grayi Zdansky)
BB BE (Megaceros pachyosteus (Young))
73=E (Opis cf. ammon Linnaeus)
EECIKkE (Bubalus teilhardi Young)

(GR) % 8—9 Reuftasiy R
BIE T 3R (C)? B hIBABRE R R IKIRE—— RN R, I —BFH RN ATRE
B JBAY 6.5 REE
4% (PRIMATES)
HER AN (Homo crectus pekinensis (Black) ) [13.64)
FERENE (Macaca robustus Young)[190]
B§i52%¢ (RODENTIA)L

BT R (Trogontherium cuvicri Fischer v. Waldheim)

MR (M 4RE) (Marmota sp.)
oM (Bi58) (Hystrix cf. subcristata Swinhoe)

&M% (CARNIVORA) (64

I8 (Canis lupus Linnaeus)
IR (Canis lupus variabilis Pei)

1) tAEE, Loc. 1. 36:8:0—2,
2) xE—EEE,
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$AIR (Canis cyonides Pei)

$4¥7 (Cuon antiquus Matthew and Granger)D)

TR (Vwlpes cf. vulpes (Linnaeus))

IR (Vaulpes cf. corsac (Linnaeus))

IR (5%) (Nyctereutes sinensis (S;:hlosser))

" XEL(RI JR45R5E) (Canidae gen. et sp. indet.) ‘
IMECTRREE (Ursus thibetanus kokeni Matthew and Granger)
FRRE(FBEE) (Ursus arctos Linnaeus)

{BE (Ursus cf. spelacus Rosenmiiller)

B (Meles cf.\ leucurus Hodgeson)

WA (B (Gulo sp.) (55 8—9 £22)

HEEESY (Hyaena brevirostris sinensis Owen)

SN B (Machairodus inexpectatus Teilhard de Chardin)[13,90]
F& (Panthera cf. tigris (Linnaeus)) ’

%9 (Panthera cf. pardus (Linnaeus‘))

B GREFR) (Felis sp. 4)

PEECAR (Felis zeilkardi Pei)

BB (Felis cf. microrus Milne Edwards)

83 (PROBOSCIDEA)

m%ﬁﬁggﬂ (Palacoloxodon cf. mamadicus (Falconer and CautleSr)z)

25§53 (PERISSODACTYLA)

KIREE (Dicerorhinus cf. kirchbergensis (Jiger))®
PER (Coelodonta' sp.)H

=B (Eqguus cf. sanmeniensis Teilhard and Piveteau)?)

{8372¢ (ARTIODACTYLA)

B ICHERS (Pseudaxis grayi Zdansky)[119]
B BB (Megaceros pachyosteus (Young)) [119)
#4=£ (Ovis cf. ammon Linnaeus)®

JERCH MRS (Spirocerus peii Young)?)
oK EE (Bubalus teilhardi Young)®)

D &S, Loc. 1. 36:100:D—4,
2) BRARE, Loc. 1. 36:611K—2,

3) B2, kK FILE,

4) $RAHS, Loc. L. 36:57:8—4, B 2LKFR; Loc. 1. 37:107:E—0, %526 kTR,
5) xE—RFEAEH.

6) B2y, R RIAE,

7) Wk, }

8) BRAMRE, Loc. 1. 36:77:A—5, 822 k3,
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(B) ¥ 10—11 B simE

AEH LR — R an L REHRIRARCT WaKEREZ RN R IR)E,
BER 24, TABRER—(&HARTSIEATRR B, B 2—4 X)Y,

R¥% (PRIMATES)

HERE N (Homo erectus pekinensis (Black))13:117]

& h (INSECTIVORA)

RIS, (Scaptochirus primitivus Zdansky)[15.16]
HFR KB (Neomys bohlini Young)[13,16]

#Ei5dE (RODENTIA)I.16]

BB, (Cricerulus of. griseus Milne Edwards)
/N (Mus sylvaticus Linnaeus)

FECE (Mus musculus bieni Young)
BPE R (Gerbillus roborowskii Bichner)
fEHE () (Microtus epiratticeps Young)
B % (Ochotona koslowi Bichner)

E A3 (CARNIVORA)[15.16]

ZEFUIR (Canis lupus variabilis Pei)

FRAL (Vulpes cf. vulpes (Linnaeus))

HEE(5%) (Wyctereutes sinensis (Schlosser) )

12EE (BBE) (Ursus arctos Linnaeus)?)

WRE (Ursus cf. spelacus Rosenmuller)

q—‘uﬁz"ﬁj (Hyaena brevirostris sinensis Owen)

S e (Machairodus inexpectatus Teilhard de Chardin)[13.66,90]
%1 (Panthéra cf. pardus (Linnaeus))3)

TEECAR (Felis teilhardi Pei)

R (Mustela nivalis (Linnaeus))

Z5i53% (PERISSODACTYLA)(15.16]

¥R (Dicerorhinus cf. kirchbergensis (Jager))

=M (Equus cf. sanmeniensis Teilhard and Piveteau)

1) B3t [98] 58 181—182 B; [13] % 18 5, XER ML LR A DEORR & 8—0 B0, 18 fH & 5
11 BRI, RBECH [15] 8 30—31 H % [16] 5% 97—99 &,

2) BAMEE, Loc. 1.37:108:F—0, : .

3) ATEE 28 B
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{8i%3% (ARTIODACTYLA)

ZSPCBPRE (Sus lydekkeri Zdansky)
BIEYRE (Pseudaxis grayi Zdansky)

}ﬁl'ﬁ‘ﬁ (Megaceros pachyosteus (Young))

HBL(Er JB4KE) Bovidae gen. et sp. indet.

U\ B12 B A% 3 Ebasim®E
B EAAE (1958 £ %R) , Rk EY,

. RS-SR4

(=) THBRHI KD

AR O JE B —H R SR B e 478 (J588) (Ursus arcros L.) FOIRRE (Ursus cf.
spelacus) , IRIBATECIE R, SXMRER" — FAE TR — 4 #I X Hofm 5L i T BB A fF
SR ROk ‘

ARBEF MR ER OJERREUCERE TRAMAT R, RER, R E M
(Kent) {58 (Ursus spelaeus R. and H.) MABRIBRFEN T BFL (Swanscombe) # T
B [ BRI E N = S EBEm B (carly Hoxnian) 1, EFEE8E(Ursus arcros LRI
ﬁﬂf@ﬁ@f@*ﬁ%%%ﬁm%éﬁ@f (Essex) #JK#% 1/ (Grays brick-earth) B34, R
%6492 (Bemian) [ Ak#F %5 (Ebringsdorf) | FIMELA#E (Taubach) HA7 FAL gl R, H
T RE TR BB T AE , R T LIS B — X SR ok )1 [ ARS FFZ 18 (Heppenloch) = [
SRR AR R P AE— B AR R Ok R T o R O R —H AR TR BB T R S (gt
B #L] deningeri FIROERER (Ursus arctos 1..)P, WA E—M AHER MY B
K3/ X IR AR Sk ek A EE/ X /R e ok BT JE P TS S B B R

EDE%**@A&?’J%E#’H’J%%%&Z@ (Crocuta crocuta ultima (Matsumoto)) FI
hEEN (Homo erectus pekinensis (Black)) —RFEFAE 1—3 Bvh, BBERT R4
NPT BRI T REtE, —ARBARFERR N IBALXY Hyaena brevirostris ssp. BBEEN
(Crocuta crocuta ssp.) ISR LB RS R RN R 40, TS TE T ER
IRIAFER AT RBLLIR RBS (Crocuta crocuta spelaea) , FLimALTEIR (Mauer) EXZ%E%E
# (Mosbach) 485 55 B BR/R 3/ SLRAER 0K, B A BE RS (Crocura) LA LT, H I
A R AR R B9 B 58 (Norfolk) LA 7=l 578 % BRARFFAE (Cromer Forest bed), 7
52 I A ARTR] , 35 A R ™,

%~i&,§ﬂ@@§$fhf@'$§ﬁ&ﬁiﬂij’ﬂﬂ/ﬁ%ﬁﬁl(Dz'ceror/n_'nus choukoutiensis Wang)1"",
AR O FE B EARHS LR B IS SREGIMR, FO B AR (Dicero-

1) £=B3c@k [64] W63 H; [15] #31H; [16]1 BI7—99H, ANJ58 27—29 XTEMKE (Ursus cf.
spelacus) PWHIRLTeRTFAESE, EUR TR A2CE bk MR A poRE U B R R4,

2) S0k [45) 28 97 |, M B (Ursus deningeri v. Reichenau) ¥ A#ZR8(Ursus arctos Linnacus) flg—
O IZ N
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rhinus) ﬁf'ﬁﬁ%%ﬂ#ﬁ:f&ﬁ (Dicerorkinus kirchbergensis (Jager)) ARARR RORNSl, BT WA
Bz, #3—9 BhTAREENLA, HTTFRFFREY, AEX—Eriiiids
1, ATROMER “BrEB”(Coelodonta sp.) FNBRAL A 8L B @ P B B (Coelodonta
antiquitatis Blumenbach) FEARSERFAM, H A AERIEM I ISR, HiEmssy “Be
BHAE” (Coclodonta group) RIG—ITHIMI#E, 1EHEK, “BEBEAAR” haystal
i (Coelodonta antiquitatis Blumen.) LA 0T BRERFCRET BBk H1/BE % ok 3
(Riss/Saale) B3, AR FAREREBESNHANEHAFE T (Steinbeim a. d. Mure) B9%E
ELAE (trogontherii-primigenius gravels), JEOJEBREMAAWETHE, B “HHE
B AHER B oAbl 2 B BN e F miR At 8 EaaERt, .

B O JE R B o Sk BASRER B et P AR LT AR, 1 B 4%
RF i G R B8 MOk D 0 5 (antiquus-) BRA R P AE R BZIRMLWEF R, A
115 Fo it A H B T 3 — i TR 3 0%, B B — ML LR e 4
HERMR T R, MRTA S~ RB R, BETE B E R (Megaceros packyosteus
Young) sRBE4THHRK R A K A E (Megaceros flabellatus (Teilhard) )W, 1H B 5 48
] —RIRFEHEK DT e AREME, FEEEAREEMBE (Megaceros packyos-
teus Young) FIZEFHZ A, MIEBAETFIHILE KA LR T fE, B0 8 0 JE A A FE ks
BB , B O 5 i B HEAR p RS VT BB AL 58 5 BR AR 3,

K- B3¢ (Proboscidea) (XA BB ARE K, TFBERE & NRBEHIES (Palacolo

xodon cf. namadicus (Falconer and Cautley) 1HEHFER A4, Rt /EE 2 19 kb
[ 128

(=) IBBREEN XD

“HrEe sy BRI AR A R A H (H AR R ) BB IR, — ik HAE R O BTy A
AAREESE, SERFR EARBEES, FT RN sy AT, X B R B a &
W (Pontian) B8 77 B4 M Fh . an R IRAMITE O )5 55— A3 2| A 7 — Stk #l
R R RESI R (Stegodon-Ailuropoda-Cqmplex)z) FHECEE, BERE R BRAE A0
JESh R B R RO AR, (U A B B 2 R R Bl

JEYC KM (Trogontherium cuvieri Fischer v. Waldheim), FE55—H AL AEF
ZRET., hE (9—5R) EEH, BRAMBREMPBELTRY ( = BRIk
) SHBAEE TN, X—FHEPEIEFRES (Mammonteus trogontherii), o
P (Palacoloxodon antiquus) . JAREH (Bos primigensis) | ¥ JCB (Dicerorkinus kirchber-
gensis) FFEBE (Dama clactoniana) 3, RIBIRIMI A LEE, B 5 HL 6O THRA R A0
B O)EE—# A8 T B ENRAER 8, ,

FREEH (Hyaena brevirostris sinensis Owen) MERBEENIES—HAKT, HE
(I1—5 B), ¥ LR —1 B), "EEMNOAREHEN (Crocuta crocuta ultima

1) TSR M IR (Coclodonsa sp.) T HB ARIER F1 35 5—9 BAY—H T 08 HOSIEE, AE s
SHIH [13] 5 38 BFTAHA,

2) H. D. &/R%E, 1961 HIFHESM S A 1961 (2) 83—108,
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(Matsumoto)) BFfRR, MM (Hyaena brevirostris Aymard) FEBRIH S0k 6T
LR AL LRI/ SRR UK I (Mindel/Elster) o |
‘ S5 Bt (Mackairodus inexpectatus Teilhard), 5H—HIAME 11, 8—9 FIE 5 By
I FERIRER o BN T B A6 B B 2 el AU BT ST A 11 1 305 DR VT I i SR (ameigranss)
FETES (primigenins) BRARMZIER (GHR/RITIHRIOK I A0 HI— B 151/ B $hok o 5
DI
B—HLBIS R (M) ZAREE IR (Felis teilkardi Pei)™™! HHAR & B ROZE 5l
R ERA T r b B B R RBUFESE — T Hik (M) 8945 E ],
BREEE, MO RE R LR, A OJERERACA T R AT E TR
B BRIV, Sebr BRI UNAOTE JE L Bedesk , B —HUX s T B B R T EEK
(“oldtimers™) By ATUNEZLZ0%, B0 (brevirostris BERI—THEENTRO issiodorensis—teilhardi T
B~ FRIE HITIOREE) o WA (L ISR U8, SRR AE T AR J00 1E RO 0 T30 2 e gt
BRAAHT AEERMANEE, XLESMPERLRGETE TSR 28RN Ik,
issiodorensis—teilhardi FERBRIAL RN S X B M AL ARE R I B A R 60 P 31
CRPRUR (R ERRETAGR MM R ARG ), SBWES Hyaena brevirostri®
Aymard FIIRIE A RLR A S FIegr AR (Sissenborn) siF R —LE (HAfE/%

CRBRROE R

(=) BoEE—# . kR E ok

L S H AR — AT , B 1921 AR R B, TR A RBI
B AR ST E R A — A R, BT B Y, R — R, T SR R
RABRETEAR (Maver) 1 BB BRI —NRTTEE, U IS HTER,
VI AT AL T B AR | :

1. S ok FRC IKEEDR Y 8O —HUR AR S, — RS R
FPRIE I ERN A B S8 (Marmota complicidens Young), F'V RIBRAS A B s A A
BITEFREIE (Mermota robustus Milne Edwards), JERAEH #HECHIERETHOER,
A AHBE S EERER, SEEETRBETEE B (Marmota bobak (Radde))o

— AR SESECIRER) (Gulo sp.) AR, ARERR B A B RMA R (H8—9
B, REMEHRD R E SR BN AR A2 &, U — PRI R A B R Bl

BT agHE S (Ursus cf. spelaeus Rosenmiiler and Heinorth) S4:8E (F5HE) [FEFHf
FFEAE—iE, —RE ISP Y DSEBI L “4RE7 kIR FEREE TR [ AR 24 4R e T AL An g
W BEIAR B3 (Heppenloch-Cave) 1, At FE ik P i 4 60 R K B 8 B A0 5 9L,
TR R E R B AIAEE (Ursus spelaeus) BIHEA

T AR T LR, ) 1 JE R BT 6 B B (Coelodonta sp.) IHER VR 5

1) St (Movius, H. L., 1944), 88 1—125 B RMR(B—FEBER, HEh, 1957, $ 138 &
FF ik, 1960a, 48 45—46 I ; 1960b, 55 47—48 H), e _LEAgR Ty, FO7 I H A 15— s AR B9 B
1%, EFREIHE (=R & (BREEERR B Bt B ) ER AE R ARTIE (IV-VI
B = SEEBEG R T—1 B), AR RS A 5 A T 0 FE R4 A
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——H R B R, KRR BRI AR Q) - A B s R sy b R
7%%3‘]5&%@&7@‘1‘1%@@31 A,

i ﬁﬁg“ﬁ%g”fbﬁib@’}‘ T HAR YE R BLAR R T 7, %&%E&#Xﬁﬁ*ﬁ?ﬁ
EREHNREHE", 5-IN Coclodonta antiquitatis (Blumenbach) BIEHARLL,

B—H1 &4 2 (Ovibovinae) B A FLF (P BRE) , BB IIAFEY, E434
Rk YA SR DR HIHERR Fh e R ket A F X R A AR 22, R O S s
X, MTRAER T HBEAFEE T, 5 R BB BB X 2 shap 4N Br 4 F i B 4
7, YRR Il . TR 3 9 = P SR HERR AN LU Pa ARUEL R A 384T 22 42 W EL(Ovibovinae) #f
AR, XEIARRARE O JE B L, H—"DhEFaRr [ EEH (Boopsis
sinensis Teilhard de Chardm)[sﬂ] BRI DAL A A B B sy A R FL I E R B i i 2
BEEFREE L ENEBRY,

2B HEIARI (“HokHeY”) Bo SEH (Wi 9E) (Hysiz of. suboristata
Swinhoe) SR ER OJE S — AR SR - sy Z B s
R, E—H1AE 8—9 E*ﬁﬁﬁ:ﬁb%kﬁmﬁﬂfy&gﬁ?%H%@C%#l‘hﬁﬁ%?‘*
BIR s, .

WECTERREE (Ursus thibetanus l{ol{em Matthew and Granger) (R4 . IHICER
(Ursus zdansky Pei) RSB EEETS, EhAeH RS- ey
YR P BB,

KAEHE (diluropoda sp.)—— B RELAER SN R- KM BESIYRM P a0 B, B—
HRHKRIERE (2 diluropoda sp.) AR FEANEH E, HEEH KA (Bubalus) F5E
B (5¥E) (Hystrin) —[FIFRAE, RAEE BB R 2 AT 8, IR s ST B A O JE X

WIS RE S (Palaeoloxodon cf. namadicus) FIMEECIR (Dicerorkinus cf. kirchbergensis
(Jager)) LRESMAZ (Palacoloxodon—group) %E/I\IEHI:Z AL R R ok 35 3
B LS G - A R S B B A R R IR A B 2 (Dicer;)rlzi-
nus—group) MR PRFAE—E, FEHARE O AR ERNFELMRESE,

B4 (Bubalus teilkardi Young) IR A EE (Bubalus—group) B H4EH /Y
iy, WS SR BRI B E A9 S B, TEIHALXAPEES [ s R e |
3%, (Schonerbeck )?] BBk /R Bi10 RIOK s b MAF B %, IREASERMEE" 3 — HU KB I
FAR” —F M, B OSSR R B T IR R a5 —A s ki 4
F(FEhh4: (Bos primigenius Bojanus))™,

() AoEE—ih:MEREH X2 ey

XA B R Rt B, T AR & A RSP AR R 5L
“HElE” RS R AL WAL R — 8, ET ERMNAEIRESIEE, —h i

1) Teilhard de Chardin, P. et Piveteau, J., 1930, & 17 §, v"%ﬁ‘-‘}[@k [23] 28 89—97 B,

2) Teilhard de Chardin, P. et Piveteau, J., 1930, p. 76.

3) HE IR Py BT B AR A S T ) AR SE BB B 30 [80] 38 70 ) o FERAA dufr— sk
A, R AR AT M A G ST, R I A IR UREE E.
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TR0 R IR B D SRR BR ST , 53— T4 R O IR ) A A R 1 AR I RS AE — RE
SECKH /NI ARRER ,

AH8 (Ursus cf. spelaeus) HE—HURMTIRRIRT TRCGHE 8—11 B22) (HRAN 474
BREAEAE) , IR T A BB E AR RS AR A B A RT— AN N3 N W (2R , & —
H B ANERRA BATEIEABRIRIE (Gulo sp.) (UEBRTFTE (FTREE 8/9 B); &I
BB AT ER, BETARESR, HB—HAESE (Ovibovinae) (L RTERE
BRI R, BB TR OJEE M ReyREZES (Boopsis sinensis Teilhard de
Chardin™)) iR B F B4 (Ovibos),

TEBRTE D S SR B AR “Abhmy” (RBitEre”) St R E, RMER
BEE BB A BB, BmEHE (Hystrix cf. subcristata Swinhoe), NI EIEL
(Palacoloxodon cf. namadicus (Falconer and Cautley)), #§ . EE(Dicerokonus cf. kirchbergensis
(Jager)) FEERAKRA (Bubalus teilhardi Young) %, X—HELHMBEHE— KW T REH
4 B Bl AR AE — A SR 1B i D 30, B 38, R AR B — U T R (R B R)
e, PR T-Ok TR/ RO (SR 1/ R DR , R h B A S0 5R
PRy Fa‘ibkﬁﬁéém%ﬁl%g, TR 18 H UE PR AR R A B 6 “EIERY” ROk (R BEAR
WY s %,

EE—H AR EE 3—1 B) MBLT Rk s (2), Eﬂfﬁﬂﬁéﬁ’&ﬁé’l (Crocuta cro-
cuta ultima) F1I—FPp LR EWE (Cervus sp.), AERMAN N EMBEREIAERT FH
B (Hyaena brevirostris sinensis) B—PhEFaR S BIR, BTk & & 09 FE 2t (Cervus
sp.) RIERBE AR5, B J9 3% M B 3R B B AR 8 A HEAR L, R A AR AN 5 — Pk il my
BRI —E,

' (R) F-mTENHHERS

ARYEE 245 (1959) IR R 3TT IE (1960) B3RS, F—HAMER S BRI ENE T
2, BN B EI AR A 13 B, R — R AR (EFRA B) L AR R
B, _RillsX SEE SRR BAA R B RSB R Z AKX T dafiE #E AT A 64,
NS — A R B R A R — N NMEFE B, W DO EI SRR MBS TR v 00 KRIRER A B
Bt DR SRR, 5t A ) AR 6 , SRR PR B R T O B R I
BRAgX —F5r i

TESEERFABERHAOEERE, REH—TK 0 EabisstE ARk (E5E
B a3, B st i — A o s (312 BDWERE R TRA1—3 )
FNIREE RN, RN X — AR T 5 69— B3l o S Pk T 4 o R v R B30T (38 10
BN 7 B)BTHERR. AREE 228 (1959) dadl i B AR A AR (1960 £ HR ) 31 F—
R BOHEBURSEARHY, PR (ARERAT MBR . R TAE AR B e BB A R
PR, TEAnfE H B3R 1L 3 X A 30 Ts AR AE 6 AR IS > enR3t, Il A e
Ab,ER BRFHEF LT FEARFE RPN B ALE R (“red system”) F

L 1) B [66] 5 227 B, k5L FA M R RO R B R RO, M 09 AR SLBIAE L AR R 4 2
F— B 5 2 sk B (Pseudasis grayi Zdansky) #1,
2) &FH T (1960) DR 1 B, BEAH [33] B © K,
3) AR R A RO I, FEAR o R MR
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BB TR AT (“gray system”)o ETE I LA AR, BRAEAT e TR, TN A0
BEEAIERE (boulders) FRARLR A | I B0 22 HOKL €07 6 W SR AT 3, o8k JBE B W LA 3k 0
25—30 F19,

B RN  hEIR AL R (Sinanthropus-beds) AR T L= PR 1" AL €5
Tk, ARIE HRTRISEEE, AT TRk LA, EBRA B ML G RUs L)
HAMY T R ERAAR, TTEAAYS FE A K3 R4 (Basal system)
(= BRRAENE 13—12 B), B—HANERG MY TFERGBTHER, T 13—
12 BRISETHOUAL AR HR B, .

A 307 1Ly 3 X (I 8, SR s A 9 BT AR L 76 5 R 1 “HL ek B T AR,
RN T LS TR RE"” (“Siphneus ringi-beds”)D, SXREXF H
R T LA A e ) O ST S AR A TS R (Myospalar epitingi (Teilhard de
. Chardin and Pei) RAESE, B MIEAH TRE, KT KRB (M. epitingi) 15T KR
BURSES 2 B, BT IR B9 R AT (AR TR A HISL S R S B — D, T+
SH AT RB S W MR E R H TR, S TR — AW TR,

BESRILTE PR TE A T REE R (M. lhng) MALESHEA A+ BIEH (BI4E H BEF04
B H AL GEE BH#) BT EZPIRTOT BRI G A4 A0REHE , =M
L TR R BT R (~ Altpleistozan) %, 5ok M O[5 3 —HUE S 12 B (= F#.
FE) P A AR iR B AR L= P TR = P DS MR, BB AR TR
ST, 48 24 T B 1 2 b A 907 48 RO 38 |

PO, 53T sk AR FE BB SR 3, IFIE X P 45 R B O AL s R BT
it 2t B — B, ‘

FEAL 3076 L HX BT SR ik ) 163 , B ARt — 2 ML SE 10 A TRIMS22
BXEEH I S W P TEANE 2R A0k 1 15 340 2 0 TEok )11 (“sub-glacial”) 5%
R Cpluvial”) M RYY, BIERIT R MR AR AT, BRI RS
HHEARE), FEACIL R R R B B R A K BT X — S, AN BRN, 04
HARD R E- B SR A 0 o O JE R 3R, R R TR AR A SHR KB4
PEAREL R L B R 3R S (S AR I, B S R M T L R

8 # X B
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A SUMMARY OF
STRATIGRAPHICAL AND PALEONTOLOGICAL OBSERVATIONS
IN THE LOWER LAYERS OF CHOUKOUTIEN, LOCALITY 1,
AND ON THE CHRONOLOGICAL POSITION OF THE SITE

H. D. Kanrks Cuow Ben-sHUN
(Museum and Institute of Prehistory, (Institute of Vertebrate Paleontology and Paleoanthropology,
Weimar, Germany) Academia Sinica, Peking)
(Summary)

In giving a summary of early and middle Pleistocene Cervidae of Europe and Asia (Kahlke
and Hu, 1957), we came to the conclusion to correlate (on paleontological evidence) the Choukou-
tien deposits of locality 1, Sinanthropus-Site, with the closing phases of the second glacial or the
early phases of the European Holsteinian (=late Mindel or early Mindel/Riss of Alpine strati-
graphy). Nevertheless we pointed out, that the marmmalian fauna of locality 1 faunistically already
belongs to the palacarctic block of the “Great Interglacial” (=Holsteinian) s.l. - .

Pei, W. C. and Kurtén, B.——only refer to the most recent studies to this time!) suggested
an early middle Pleistocene correlation (Cromerian of European stratigraphy), but later on, how-
ever, Kurtén, on the evidence of the results of pollen-analysis as carried out by Y. Vasary, sug-
gested a correlation of Choukoutien (locality 1) with the Mindel II/Elster of European strati-
graphy?. This date (Mindel II/Elster=maximum of the second glacial-complex of Europe) will be
discussed in this paper?.

A, FOSSIL. FAUNA OF CHOUKOUTIEN, LOCALITY 1 (VERTEBRATA)®
(IN CHINESE TEXT P, 212--215)

The mammalian remains from Choukoutien, locality 1, never have been compared layer by
layer and there are no published lists of the fossils of the different layers. Today it is very difficult
to give complete lists because the materials of the earlier excavations are not always recorded with
definite level. It may be one of the points in the programme of the current excavations to complete

1) The correlation by Huang, W, P., 1960 a—c: Basal gravels — early Pleistocene (= Villafranchian)
seems to be very doubtful. Because there is no fossil record; there is no proof.

2) -“My opinion is now that this replacement” (Hyaena brevirostris by Crocuta crocuta, the writer) *prob-
ably took place in Elster II (for a synthetic....), and thus the discrepancy between the two datings is largely
abolished” (Kurtén, B,, 1959b, p. 174).

“The Mindel date suggested for Choukoutien appears now to be supported by results of pollen analyses
meg carried out at present by Mr. Y, Vasary and suggesting a definitely cooler. climate than the recent” (Kurtén,

, 1960, p. 19).

3) A late Mindel date was already suggested by Black, D., Teilhard de Chardin, P,, Young, C. C. and
Pei, W. C., 1933, p, 59, and further by Kahlke, H. D. and Hu, C. K., 1957, p. 279' (late phases of the
Mindel glacial). '

4) According to the first-hand publications and the fossil materials available in Peking and Choukoutien
(Amphibia, Reptilia and Aves equuded).
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the given lists here in publishing the new materials——aside the systematical description——Ilayer
by layer and to give the percentage of the different species of each layer to allow ecological com-

parisions as well,

FAUNA-LISTS OF THE DIFFERENT LAYERS OF CHOUKOUTIEN,
LOCALITY 1 (VERTEBRATA)Y

L. Fossil fauna of the layers 1—3 (cf. p. 216) Upper breccia and upper traver-
tine—A coarse breccia associated with several layers of well bedded undisturbed sandy travertine,,

including in the lower part layer 3—an irregular brecciated zone with huge limestone blocks?),

ca, 7.5 m.

II. Fossil fauna of layer 4 (cf. p. 216—218)  Ash layer, Upper Cultural Zone
(A)—A thick accumulation of red, yellow and black, thinly laminated carbonaceous ash and clay,
ca, 5.5 m.

III. Fossil fauna of layer 5 (cf. p. 218—219) Stalacmitic crust layer
of partly brecciated, black fossiliferous clay, ca. 0.4 m.

IV. Fossil fauna of layer 6 (cf. p. 219—220) Hard breccia layer with the Middle Cul-
tural Zone (B), Kotzedang——A fossiliferous hard breccia forming in its upper part a strongly

A thin zone

consolidated stalacmitic floor, ca. 8 m.

V. Fossil fauna of layer 7 (cf. p. 220—221) Sand layer
material, containing isolated limestone blocks, ca. 6.5 m.

VL. Fossil fauna of layers 89 (cf. p.221—222) Middle breccia with ash layers includ-
ing a Lower Cultural Zone (C)?——Carnivora layer, an irregulary brecciated zone, ca, 6.5 m.
 VIL Fossil fauna of layers 10—11 (cf. p, 223—224) Red clay layer——Reddish clay
with strongly weathered limestones, including some ash layers, ca, 2 m, and layer 11 (upper level),
Lower breccia——A fossiliferous reddish breccia, ca, 2—4 m.

VIIL. Fossil fauna of layers 12 and 13 including basal gravels (excavations in 1958),
not published.

A dark gray, loose, sandy

B. CHRONOLOGICAL POSITION OF CHOUKOUTIEN, LOCALITY 1

1) Progressive elements of the fauna In the faunal list of locality 1, we find
Ursus arctos and Ursus cf, spelaeus. According to Kurtén, the Holsteinian seems to be the earliest
date at which we find the two species in Europe “associated in one and the same region”.

In Choukoutien, Ursus cf. spelacus is, according to the present materials, recorded only from
the lower layers, a fact, that recalls the statement, that Ursus spelacus is found in the lower horizons
of Swanscombe, Kent (early Holsteinian=early Hoxnian), whilst Ursus arctos only is present in
the Gray brick-earth, Essex, dating relative late within the Hoxnian, An analogous statement is
known from the Eemian (Ehringsdorf and Taubach, Germany). The presence of a type of cave-

1) The Ilists, ‘especially those of the upper layers, are incomplete due to the missing records of levels of
the earlier excavations. Even in Peking it was not possible to reach completness (cf, Text figure on page 217).

2) Teilhard de Chardin, P, and Young, C. C., 1929, p. 179—182. Black, D,, Teilhard de Chardin, P,
Young, C. C. and Pei, W, C,, 1933, p. 17. In counting the different layers indicated by changing lithological
characters of the sediments we follow the earlier publicaiions, Until the excavations  have not reached the very
bottom of the cave (fissure), we prefer to count from top to bottom. Afterwards the numbers of the layers
may be reorganized according to the geological age, beginning at the base.

H
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bear always seems to indicate the vicinity of a glacial in these regions (cf. Heppenloch=late Mindel/
Riss interglacial, alpine facies). Nevertheless, the presence of a cave-bear type (or a progressive
deningeri-type, or a progressive deningeri-like Ursus arcios, cf. B. Kurtén, 1959, p. 94) in Choukou-
tien, locality 1, indicates a Mindel/Elster or post Mindel/Elster date for the deposit, a Cromerian
s. str. 1s excluded. )

The presence of Crocuta crocuta wltima (Matsumoto) in the fauna of locality 1, layer 1—3
[associated with Homo erectus pekinensis (Black)] excludes a Cromerian date s. str. too. The eco-
logical replacement of Hyaena breviroswris ssp. by Crocuta crocuta ssp. was suggested to be roughly
contemporaneous in the palaearctic region s, 1., but there is no evidence in Europe of Crocuta crocuta
spelaca in the Cromerian. Neither at Mauer nor at Mosbach (late Cromerian/early Mindel)
Crocuta is on record and there is a real question as to whether the Norfolk fossil localities, referred
to as contemporaneous with the Cromer Forest bed, are indeed contemporaneous.

The Rhinocerotidae from locality 1 have been described by Wang, K. M., who established a
new species (Dicerorhinus choukoutiensis Wang), but status and affinities of both Choukoutien
species are still unsolved. The Choukoutien Dicerorhinus seems to be a close ally of Dicerorhinus
kirchbergensis (Jager). Aside the dicerorhine rhinoceros there are remains of a Coclodonta in layers
8/9 of the deposit, showing in the lower dentition extreme hypsodonty and the typical morphology of
the genus. Nevertheless the Choukoutien species (Coelodonta sp.) is not identical with the European/
Asiatic Coelodonte antiquitaris but seems to be late representative of the Coelodonta-group recorded
from Nihowan, Lingyi, Gunghe, Tsinghai etc. The first appearance of the Cosodonia-group,
Coclodonia antiquitatis, in the far western is recorded from the early Riss/Saale (cf. trogontherii-
primigenius-gravels of Steinheim a, d. Murr, Germany, etc.). The revision of the Rhinocerotidae
from Choukoutien will be of great importance in intercontinental correlation of the “Sinanthropus-
deposits”.

The Choukoutien Megaceros

as already stated——is a highly specialized form having a far
western ally in the am¥iguus-gravels of Steinheim a, d. Murr (Holsteinian). In Choukoutien,
neither in the somewhat earlier locality 13, corresponding with the lower layers of locality 1, nor
in the lowest exposed layers of locality 1, a second type of Megaceros have been found.  The dis-
tinction of a Megaceros flabellatus (Teilhard de Chardin) aside Megaceros pachyosteus Young is due
to a negation of the variation demonstrated by Young and later on by Kahlke and Hu. Accord-
ing to the present status of knowledge on palaearctic giant-deer, the grade of specialization in Chou-
koutien Megaceros excludes a Cromerian age of the deposit.

The Proboscidea are represented by a few broken species only, classified as Palacoloxodon cf.
namadicus, but the record is too poor to allow detailed comparisions.

2)  Archaic elements of the fauna It is a well known fact, that the archaic genera
and species in general become extinct earlier in the northern (palaearctic) regions of the Eurasiatic
continent than in the southern, and that again the southern parts of the continent are refuge-regions
of ancient elements, even of the Pontian Block. If we compare the Choukoutien-fauna (locality
1) as a whole we find on contrary with the southern Stegoa'on—Az'luropodw{omplex‘ only a few
species of “archaic” character and it remains a question if this is not due to the lacking record of
European fossil localities.

Trogontherium cuvieri is recorded from the lower and middle horizons of locality 1 (layer
9—5). In Europe (cf. Barnfield-pit, Swanscombe, Kent) we find Trogontherium cuvier associated
with an early Hoxnian ( =Holsteinian) fauna including Mammonteus wrogontherii, Palacoloxodon
antiquus, Dicerorhinus kirchbergensis, Dama clactoniana and Bos primigenius. According to our
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correlation, the lower gravels of Swanscombe are contemporaneous with the lower layers of Chou-
kouden, locality 1,

Hyacna brevirosiris sinensis Owen is recorded from the lower and middle horizons of locality 1
(layers 11—5). In the upper layers (3—1) H. &. sinensis is replaced by Crocuta ultima (Matsu-
moto). The latest known record of Hyaena brevirostris Aymard in Europe is of early Mindel/
Elster date (Siissenborn).

Machairodus inexpectasus Teilhard de Chardin is recorded from layer 11, 8/9 and 5 (locality
1). The latest known remains of a sabre-tooth tiger in Europe are coming from the transitional
zone of the amtiquus—and primigenius-gravels of Steinheim a. d. Murr (late Holsteinian—early
Riss/Saale glacial).

The lynx-like Felis teithard: Pei of locality 1 shows a high variability including “primitive” as
well as “progressive” .types (M;).

In concluding we may point out, that the faunal evidence excludes a Cromerian age of the
Choukoutien “Sinanthropus-Site”?). Indeed there are only two species of great mammals in the lower
“old-
timers” (a hyaena of the brevirossris-group and alynx-like felidae of the issiodorensis-teithardi-group).
But in Europe fossils of hyenas and lynxes are practical missing in the early horizons of the Hols-
teinian and we do not know how long these species have been living in the far western prolonga-
tdon of the Palacarctic, The latest known record of a lynx of the issiodorensis-teilhardi-group in
Europe dates from the middle sands of Mosbach (latest Cromerian and early Mindel) and the
latest record of Hyaena b. brevirostris dates frem about the same time (Siissenborn), perhaps some

later (early Mindel/ Elster).

and middle horizons of locality 1 which are——comparing with. European conditions

C. CHOUKOUTIEN, LOCALITY 1: GLACIAL OR INTERGLACIAL?

Since the discovery of the famous site in 1921 (locality 1) there was no question about the
temperate character of this faunal association corresponding with a climate milder than now, but
there was a real question as to whether the Choukoutien fossil locality 1, referred to as contem-
poraneous with the sands of Mauer, was indeed contemporancous. The faunal evidence demonstrated
above negates a Cromerian age finally.

1) Northern (“glacial”) elements of the fauna  The fossil marmot of locality
1 has been described by Young as a new species Marmota complicidens Young, other specimens
have been referred to Marmota robustus Milne Edwards, the larger Tibetan marmot. According
to Teilhard de Chardin and Pei the materials of the latter species may belong to Mermota bobak
(Radde), the Mongolian marmot and the record may be explainable by geographic reasons.

Gulo sp. has been recorded from locality 1, coming probably from the “carnivoradayer” (layer
8/9). There is only one specimen among hundreds of other carnivora-remains.

The presence of a cavebear type (Ursus cf. spelacus, associated with the brown-bear always
seems to indicate the “vicinity” of a glacial peried (cf. fauna of the Heppenlochcave in

1) Cf, further Movius, H, L., 1944, p. 1—I125. Howel, F. C,, 1960, p. 224, ew. (For another cor-
relation see Pei, W. C., 1957, p. 13; Huang, W, P., 1960a, p, 45—46; 1960b, p. 47—48, etc.) In these
papers Huang, W, P, suggests the deposits of Choukoutien, locality 1, to range from the early Pleistocene—=
Villafranchian (basal gravels and equivalent red clay and coarse sand layer) until the late middle Pleistocene
(layers IV ~ VI = layers 7—1 according to the earlier publications). The matter was left unexplained by the
author how to bring this correlation in accordance with the faunal evidence as published at present.
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Germany). From the interglacial faunas of Steinheim a. d. Murr and Swanscombe (lower gravels),
however, only Ursus spelacus has been recorded.

As already mentioned, the middle Pleistocene Coeclodonza sp. from Choukoutien seems to be a
late member of the Nihowan-Tsinghai-group having been found even in the transitional-associations
to the Sregodon-Ailuropoda-Bleck of south China.

This species is very rare in the deposits of locality 1 and according to our present knowledge
. it is not an indicator of extreme cold climate [cf. Coelodonta antiquitais in Europe].

Without definite record of the horizon an Ovibovine (gen. et sp. indet.) was described from
locality 1. This group, indicating glacial conditions in European depdsits, is very old in central
Asia and without a nearer determination of the species it is not possible to make any statement
about the climatic conditions the animal was living with. Remains of the Ovibovinae-subfamily
have been reported from China in the Sanmenian beds of Nihowan and in the Yushe series, Boopsis
sinensis Teilhard de Chardin, a ‘middle Pleistocene species of the group was described from locality
9 of the Choukoutien-area, but no traces of a Ouwibos s. str, have been found so far in the Pleis-
tocene strata of China and Mongolia.

2) Southern (“interglacial”) elwements of the fauna Hywrix f. suberistata is
a common element of the contemporary Swegodon-Ailuropoda faunal complex of south China, The
occurrence of this species in the layers 8/9 excludes climatic conditions colder than today.

Ursus thibetanus kokeni Matthew and Granger (synonym: Ursus zdanskyi Pei) is reported
from several layers of locality 1. The species is a typical element of the southern Stegodon-Ailuro-
poda-complex.

Ailuropoda sp. A doubtful record of locality 1 is that of Ailuropoda sp., a common element
of the southern Stegodon-Ailuropodacomplex, but together with Bubalus and Hystrix, Ailuropoda
may have succeeded in reaching the Choukoutien-area,

Palaeoloxodon cf, namadicus and Dicerorhinus cf. kirchbergensis (Jiger)  The Palacoloxodon-
group is a typical interglacial element of the whole Palacarctic region and Palacoloxodon namadicus
is a common member of the southern Stegodon-Ailuropodacomplex, in general associated with a
rhinoceros of the Dicerorhinus-group, which group is represented by numerous specimens in Chou-
koutien, locality 1.

Bubalus teilhardi Young  The Bubalus-group too is an element of southern character, a com-
mon member of the Stegodon-Ailuropoda-fauna and typical for the Holsteinian associations of the
far western prolongation of the Palacarctic block (Steinheim and Schénebeck?, According:to Young,
the other typical “interglacial” bovide of the Palacarctic block, Bos primigenius is not present in
the Choukoutien-fauna.

D. CHOUKOUTIEN, LOCALITY 1: FAUNAL SUCCESSfON OR
FAUNAL BREAK?

Comparing the fossil remains of the different layers we find, that there is no real “break”
in the continuity of the record as well as in the composition of the fauna. The rare record of
species in the upper layers is due partly to missing dates of the earlier excavations and partly to the
consistence of the different layers causing the lack of micromammalia in the hard breccia-layers.

1) The Bubalus-remains of Steinheim and Schénebeck show high affinities to the Asiatic group, (cf. Schertz,
E., 1937, p, 70). There are some more remains of fossil Bubalus in Italy, but the specimens are missing either
record of the locality or it is impossible to give an exact date of the locality.

e,
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Ursus cf. spelaeus, restricted to the lower horizons (layer 8—112) of the sit——but associated
with Ursus arctos——seems to indicate the vicinity of a preceding “cold-time” (Pluvial), repre-
sented ‘by the basal gravels of locality 1, as well as Gulo sp., even the herizon of the specimen
is not certain (perhaps layers 8/9). The Ovibovine of locality 1, represented by two distal parts
of metacarpals, certainly belongs to the form of locality 9 of the same region, Boopsis sinensis and
not to Ovibos s. str.

Associated with these few “northern” (continental) elements we find in the same layers
“southern” forms like Hystrix cf. subcristata, Palacoloxodon cf, namadicus, Dicerorhinus cf, kirch-
bergensis and Bubalus teilhardi, showing that there is a slow transition from a fauna of “late
glacial/early interglacial” (“late pluvial/early interpluvial”) conditions in the lower layers of locality
1 (above the Basal Gravels) with predominance of “interglacial” elements to a real “interglacial”
(“interpluvial”) fauna in the middle horizons of the complex.

In the upper layers (3—1) of locality 1, two (?) new forms appear, Crocuta ultima and
Cervus sp. But only in Crocuta we may speak of an replacement of Hyaena brevirostris sinensis
Owen because in Ceryus sp. the other big cervids of the whole deposit are still associated with the
new (?) formD,

E. STRATIGRAPHICAL OBSERVATIONS IN THE LOWER LAYERS
OF LOCALITY 1

According to a preliminary note published by Chia, L. P. (1959) and by Huang, W. P.
(1960) a patch of gravels and conglomerats (basal gravels) and equivalente red clays and coarse
sand layers have been found in the lowermost exposed horizons of locality 1, in the deepest part
of layer 13¥ without reaching the very bottom of the fissure, These Basal Gravels evidently were
coming from outside the cave or fissure by water agencies. In the small exposure in the south-
west corner of the middle section of the locality the number of big gravels in the coarse sediment
as well as the thickness of the layer is increasing from north to south indicating the way of the
gravels mainly along the Southern Fissure in this part of the locality.

The character of the lower layers as exposed now, seems to indicate the end of a period of
high ergsions and water activities (basal gravels) turning continuously to a warmer, first still wet
(layer 13—12) and later more dry period (layer 11—3), interrupted by some thin weathered levels
in the lower horizons of the complex and two intermediate wet periods (layer 10 and 7). The
mode of deposition, however, shows——according to the section published by Chia, L. P, (1959)
and the observations at the site (excavations 1960)——no discordance all over the section but a
continuous filling of locality 1. The basal gravels——bedded in red clay and coarse sand layers
——recall some observations in the physiographic features of the Western Hills made by Teilhard
de Chardin “namely the constant occurrence, deep in the valleys, of two associated, but sharply
distinct, types of terraces”: the older “red system” and the younger “gray system”. The older
red system of terraces and fans associated with well-rounded, partly hardcemented gravels and
boulders is known to reach a thickness of 25--30 m in some places in the Western Hills.

1) The fragmentary antlers of this Cervus sp. do not allow a specific determination (cf. Pei, W, C,, 1939a,
p. 227), but the possibility is not excluded to see in these specimens antlers of Pseudaxis grayi Zdansky,
developing an accessory small tine between basal tine and beam (cf, Pei, W. C., 1939a, p. 227; Lehmann, E.
v,, 1959, p. 54—67, “Winkelsprosse™). b

2) =layer I by Huang, W, P,, 1960a, p. 45. '
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The Sinanthropus-beds s. str. have been suggested by Teilhard de Chardin to correspond with
the older red system of “Upper Sanmenian” age. According to the recent observations we are
able, not to correlate the Sinanthropus-beds s. str., but the “basal system” of logality 1 ( = basal
gravels and layers 13—12) with the red system s. 1. (red terraces, boulder fans and red slope clay),
seeing in the basal gravels of locality 1, an equivalent of the boulder-fans and in the following
layers (13—12) of the locality the equivalent of the red terrace-system s. str., due to a period of
redepositing the boulder-fans along the river sites.

The red system s. 1. of the Western Hills has been correlated with the “reddish clay fans” of
with the Shansi “Siphneus ungi-beds of
“Upper Sanmenian” age. This correlation seems to be supported by the presence of Myospalax
epitingi (Teilhard de Chardin and Per)

a larger size and by a stronger sculpture of the skull—in locality 13 (Choukoutien-region), cor-

the Shansi Plateau etc. or——meaning the same

a near ally of M. #ngi, differing from M. #ngi only by

responding with the lower levels of locality 1 by paleontological and stratigraphical evidence,

Since the red or reddish clay fans of Shansi, Shensi etc. (reddish clays zone B of Teilhard
de Chardin, P. and Young, C, C.) with M. #ingi are of “Upper Sanmenian” age and the San-
menian is correlate on paleontological evidence with the FEuropean early middle Pleistocene
(~ Altpleistozdn), the Choukoutien deposits of locality 1, above layer 12 (=lower breccia) are
not of “Upper Sanmenian” but of post Sanmenian age, thit means of middle Pleistocene age
s. str., Holsteinian s. l. of Furopean stratigraphy.

This date, however, was reached by comparing the fossil faunas of the far western and the
far eastern prolongations of the Palaearctic block of the middle Pleistocene.

Although the existence of real glaciations is not proved in the Western Hills we may fully
agree in the suggestion of “sub-glacial” or “pluvial” periods corresponding with Pleistocene glacia-
tions in Europe, Central Asia and North America. Today by analysing the faunal sequence in
northern China it becomes clearer and clearer that in middle and late Pleistocene times climatic
changes took place. Under climatic conditions like the present, it would be not possible in the
Western Hills
tinental block——to find a fauna of Choukoutien-type with elements of Sino-malayen affinities.

with a climate highly influenced by the extreme seasonal changing of the con-




