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R H PRIMATES
JbZH A Homo erectus pekinensis
R Macaca robustus
& E INSECTIVORA
FI5 W588 Scaptochirus primitivus
$ KK Neomys bohlin:
$588 Crocidura sp.
¥ FH CHIROPTERA
BEF g Rhinolophus pleistocaenicus
BEECREME) Myous sp. A
BEME(REML) Myosis sp. B
FEYR La fo
KEIE Miniopterus schreibersii
% ¥ H LAGOMORPHA
R % Ochotona koslow:
Witg B RODENTIA
i B Marmota bobak
S5 Marmota complicidens
8\ Castor sp.
BEARE Trogontherium cuvieri
A8, Cricetinus varians
AR Cricetulus cf. griseus
INKIBR, Apodemus sylvaticus
FER Mus musculus bien
B Rattus rastus
B ER, Gerbillus roborowskit
AR B, Microtus brandtiotdes
WG Microtus epiratticeps
K TEKEE Myospalax epiting:
B Hystrixz cf. subcristata
P18, Rhizomys sp.
&P E CARNIVORA
R Canis lupus
AsfhiR Canis lupus variabils
$tI Canis cyonoides
thESs Nyctereutes sinenbis
$1 Cuon antiquus
FRIN Vulpes cf. vulpes
VIR Vulpes cf. corsac

K# (FhBLKE) Canidae gen. et sp. indet.

FIRhEEBHE Ursus thibetanus kokeni
¥R Ursus arctos

TA#E Ursus of. spelaeus

7 KHBY ? Ailuropoda sp.

¥ Meles cf. lencurus
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E\\E& 3 a5 6| 7 |[89]1w]|un
KB Lutra melina +
IRM Gulo sp. ?
B Mustela ct. sibirica +
R Mustela sp. + +
hE M Hyaena sinensis +
BIEWMM Crocuta ultima +
DIt g Machairodus inexpectatus
1’ Panthera cf. tigris ' +
% Panthera cf. pardus
MEHE Felis teilhard:
HBMOCREFB) Felis sp. 4.
HWROGREMZ) Fels sp. B. +
BB Felis cf. microits
%%y Acinonyx sp.

£ #& E PROBOSCIDEA
ML YR Palacoloxodon cf. namadicus + +

##E PERISSODACTYLA
B OENME Dicerorhinus choukoutienensis + + + + + + +
#ILER Coclodonta antiquitans yenshanensis
=115 Equus sanmeniensis + + + + + + +

#EprE ARTIODACTYLA
B Sus lydekker: + + o+ +
EBI% Paracamelus gigas ?
Jb2BS Moschus moschiferus pekinensis + + + +
BB Pseudaxis grayi +
B RE Megaceros pachyosteus + + + + + + +
R Megaceros flabellatus +
RE® Cervus sp. +
¥ Gazella sp. + + ?
LRERRE Spirocerus pen +
&2 Ovis cf. ammon + + + +
{/ERE Ouvis sp. +
WK Bubalus teilhardi + +
B4 Bison sp. +
B (1, ELZK5E) Bovidae gen. et sp. indet. + +

+
+

+
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+ +

+ +
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HTFHAARKHBAOIELE —HANE 3—11 EhEEMASWE ZRWER R
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T

4
itq: f EE I( jb% 3\4\5\6\7\8—9\10\11 %EEPE,‘JE{EI Z/i\nﬁﬂaf‘j]%ﬁo
j %J 1,253,000 270 /l\'f‘tEﬁo

V=170,
diy FRE | EBISMBSE L BB ANES
A %o | ‘
WHEERILE 3. ) *
)
- e «EE
: o S *x
#®3 BOEE—RAR 311 RbE e , i
A2z ERTERRNY,
3 0 08
4 .63 0
5 .59 .64 0 06
6 .39 .55 .51 0
7 .52 .63 .64 .39 0 04
8—9 | .63 .78 .64 .58 .67 0
10 .62 .62 .70 .62 .64 .71 0 0.z
1 .69 .66 .74 .66 .64 .77 .30 0
3 4 5 6 7 8-910 11 A [ e

B2 RI\ERES T PREE SR E

Dendrogram of the results of a cluster analysis (complete

linkage) for the Zhoukoudian sequence (i.e. Layers 3—11)
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8—9 Rk 3738 MR, HMEME MY, RERRRAL,MERD, HEMKEERRD,
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BREE. Rt MR T AR SEAN RN T 5, TRMAREL P, SNEOE
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LR ERMNT LRFHREMEFR Z HRE E R, b3 BES5E 4.10.11 FELK
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Average of distances between cach layer and Layer 5 and those between cach layer
and Layers 8—9 according to Table 3. Layers 5, 8—9 represent two warm stages

respectively and Layers 3—4, 6~—7, 10—11 represent three cold stages separatcly
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it 10 8—9 7 § 5 ¢ 3

4 FAOER—HANSE 3—11 RREASDDEGCARRBRNENL

Specific diversity in Layers 3—11 of Loc. 1.

REE LBRITTLUBE I TINR: ESRALERNILA 3B R, 58 3—4
BR5 0¥ H%E 8 BRI, M 5 BNEUYTE I MR, $£3—5 BERE-AZTEN
vk FER, 48 2 T ok R Do 28 6—7 BRI 558 10 B AEXT EL, 3 8—9 BNAEMUTH
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N 2 RiEBE B Rk D

ARG (BER ) HRIEB®REH R L BRI, XRE RN FXLE
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HRAEH—BEBPIEFRES, XUE—MER. SFARENHHSMHSE TXMHIL
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EHEREZRREBANE 5 BRIE 8—9 B, BT HAERXELSHNE 3—4 B,
F6—7 BENFE 10—11 B, XEFEARMERNMIANELHEA: dRARRK=
KER F(BIUKHDHRIER % TR KB HEEKID B HR+ 2. B, LRAR
RESBEARE EF14 B I SRR,

MIEX R O E B —H R REEL S MBI, AMTHIRIAY: R ARR R Y TFRE
#AY Holstein [A]Yk o 8 Kukla (1977) #H37, Holstein [HVKERHE Y Fok) I ERIEY E—F,
WMATFHTE , A CETE AL BRI AR S T O AU 12—8 BB, BIVK/II Ry D—F &
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%, TR ERMUEIASIWEN N KR ERERN. # Kukla (1977) W%, BE It
77 Holstein [EVKIHREHAEREASIMEATEALRAATRRT —MARENESTKE, 5
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OERXEEAE R0 AERE, LEE 2 EEANEL .
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XA RIEBRPNSERTEET S HRe ERFEAXMES-HE 5 BRFE s—9 BRI
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[SEETFREZZES BB EI,
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XI i 3 G R R FBK FINERY J. Hope LR T AXWHIFL BH TIF L E /IR L. B
BREARXELTEE. tEHTHEFLERERRASZHHRIVTERE, EZiEm
IR R R LR RS
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CLIMATIC CHANGES DURING PEKING MAN'S TIME

Xu Qingi Ouyang Lian

(Institute of Vertebrate Palaeontology and Palaeoanthropology, Academia Sinica)
Key words palaecclimate; Choukoutien Loe. 1; mammalian faunas

Summary

The fossiliferous deposits at Choukoutien, Loe. 1, where Peking Man lived, are
some 40 metres in thickness, and may be divided into 13 layers from top to bottom.
Their dates are summarized in Table 1. According to the dates, Layer 3 would be
correlated with Stage 8 in the record of deep-sea sediments and Layer 10 would corresp-
ond to Stage 12. Just as Kahlke and Chow Benshun (1961) said, ‘‘There in no real
break in the continuity of the record as well as in the composition of the fauna.’’ So
the Peking Man onece experienced three cold stages (i.e. Stages 12, 10, 8) and two warm
stages (ie. Stages 11, 9). Fossil fauna lists of the different layers of Loe. 1 (vertebrate)
were given by Kahlke et al (1961) and Chia Lan-po (1978) (Table 2). In order to
correlate the Choukoutien sequence associated with Homo erectus pekinensis (i.e. Liayers
3—10) with the O record of deep-sea sediments (Fig. la), we have used cluster anal-
ysis and other mathematical techniques. As a consequence, there are two groups in
Layers 3—11. The first group is composed of Layers 5, 8—9. The other layers belong
to the second group (Fig. 2). In comparison with Layers 3, 6, 7, Layers 11, 10, 4
have longer distance from the first group (i.e. Layers 5, 8—9) (Fig. 3 or Fig. 1d). Li
Yanxian and Ji Hongziang (1980) held that Layers 8—9 (38 forms in cluding ostrich)
are characterized by forest animals, with an abundance of Carnivora, a secarcity of
Rodentia and an absence of grassland Rodentia. This suggests that the climate was
warm and humid at the time. They also said that Layer 5 contained 29 forms, but still
with more forest animals than grassland ones. Carnivora are aboundant. In addition
there is an aquatic species in the fossil list (i.e. Trogontherium cuvieri). The rich
finds have been made in the caleareous tufas or travertines. Lithological and palaeon-
tological evidences suggest that the climate was warm and damp at the time. These
layers are exactly the same as the first group in Fig. 2. They show a forest landscape.
Li et al (1980) held that Layer 11 contained 29 forms excluding Howlo erectus pekin-
engis, of which the ratio of grassland animals to forest animals is 55:45. In Layer 10
were recognized 28 forms (including ostrich), here the grassland animals are predo-
minant over forest ones. They pointed out that Layer 4 gives 21 forms, including
ostrich in it. Here Carnivora decreases while Rodentia increases in number. There are
more grassland fossil animals than forest ones in Layer 4 with aridadapted fossil
animals as the predominant forms. Just as mentioned above, the average distances
between Layers 11, 10, 4 and the first group are much longer than those of the others
(Fig. 3). Layers 11, 10, 4 show a predominantly grassland landseape, though there
was some forest in the Choukoutien area then. The other layers in Fig. 2 consists essen-
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tially of intermediate types. Layers 3 is close to Layers 11, 10, 4 and shows a grassland-
forest landscape as Li ¢t ol (1980) said. Liayers 6—7 are close to the first group in
Fig. 2. Li et al (1980) held that in Liayers 5—9 forest animals exceed grassland
animals and aquatic animals outnumber arid-adapted animals. Therefore the result of
cluster analysis supports the view of Li Yanxian and Ji Hongxziang (1980).

According to Table 3 we calculate average of distances between each layer and
Layer 5 and those between each layer and Layers 8—9. Thus we get Fig.3 (or Fig.
1d). Obviously, Layers 3—4 correspond to O'" Stage 8 and Layer 5 to Stage 9. So
Layers 3—5 represent a completed glacial eycle, that is eycle D. Layers 6—7 would be
correlated with Stage 10 and Layers 8—9 with Stage 11. So Layers 6—9 correspond to
another completed glacial cycle, that is eycle B. Layer 10 would ‘be correlated with
Stage 12 or the late part of glacial eycle F. Therefore Peking Man’s time includes at
least three cold stages, i.e. Layers 3—4, 6—7, 10; and two warm stages, i.e. Layers 5,
and 8—9. Peking Man’s time corresponds to glacial cycles D-F. On Palaeontological
evidence, the Peking Man’s time would correspond to Holstein in Europe, ie. glacial
cycles E-F (Kukla. 1977). Therefore the correlation of the Asian fauna with the
Buropean fauna is roughly correct.

Marmota bobak, M. complicidens, Ochotona, Gulo, Ursus spelacus and Coelodonta
ete. are generally recognized as glacial elements. They are reported both from Layers
4, 6—7, 10—~11 which represent the cold stages and from Layers 8—9 which represent
the warm stage. Macaca, Rhizomys, Hystriz, Acinonyz, Ursus thibetanus, Palacolozodon
naomadicus and Bubalus etc. are generally recognized as interglacial elements, Under
similar circumstances, they occur both in Layers 5, 8—9 which indicate warm climate
and in Layers 3—4, 6—7, 10—11 which represent cold climate. The coexistence of the
glacial elements with the interglacial elements in Choukoutien sequence indicates that
the elimate of the three cold stages was not very cold and the climate of two warm
stages was not very warm during Peking Man’s time. Therefore the climate during
Peking Man’s time as a whole was similar to that of North China today. Kukla (1977)
said, ‘‘Marine molluses and foraminifers of Holstein epicontinental seas point to
relatively chilly waters, similar to those of the present North Sea.”” Therefore the
climatic changes of Asia was the same as Europe then.

The senior author Xu Qingi (1980) held that the distribution of winter insolation
at 35°N (Fig. 1b) is critical to the variation of the mean annual temperature of the
world. In Fig. 1b the warm peaks in Stages 9, 11 are not very high and they are obvious-
ly lower than those in Stage 7 or 15. So the climate would not be very warm during
Stage 9 or 11. This is the fundamental cause why the climate of the two warm stages
during Peking Man’s time was not very warm. On an equal basis, the cold valleys in
Stages 8, 10, 12 are not very low. So the climate would not be very cold during these
stages. This is the fundamental eause why the climate of the three cold stages during
Peking Man’s time was not very cold.



