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FAOELGHRESHNESESHE

RN #XT

AL S R (o S B M5 57
AW LBR

EV P o RSB BT

MARBMABIEBLZATR, PETRAOEH LHFEREFHAEELLFERRZ R P B ML
B, NREBERZFEURRXEBENAREI R X ERURIERFS, TEREARREE
PFERMRRREERESEEHERRR. XTHRELREATKTE, 8RB AL
Ho B R OER Ee kR . R 3R PR A b B 2 R B A b B 2 SR R 2> R — B 4R 31 T /T LA
HinB i,

— LR ERES R

EFGS A LTRSS . T EFGAKHA N:-,) RET “EEH” RFE_ERMHEMBIER
o, SRV W T A (E 14 R K ERAE, R THEMITER. EEHFERKFH Ni-»
= ‘FEEMN RTEERMBBADRBHEME X7 EBRMmERY . SEDR A% HREE
R RFEHEGI AT RS AT AR RAL:: BRNIay. KETxHRBREGAE
REB. AREFED

B HBEAA, BREMESHAEED R EHH., HRBREE14EAEFERMN (Matsya hsi-
chihi) . W3kB\f (Barbus brevicephalus) . W\ (B. szechuanensis), =g #\fa (B. cf.
yunnanensis) . - ERCAMARLGARNY “TAE” f1 “LaBR"9, £ LGAE “L®A
RIEER” &RMEF (Verridae)., FEEYR (Prosiphneus sp. ). Y71 (Rhizomys sp. ), ¥ (Sus
sp. ). J& (Cervus sp. ), WRig (Myotis ép.) B—2s# B (Perissodactyla) EE A,

GELEKBEABTH ML, BE, URYHY D RbIRE 2R SEToF. 1dHEHT
BMattn, “TABR” LMBRF Matsya hsichihi } Barbus brevicephalus JyE; “ Lt B”
L Barbus szechuanensis Jz B. cf. yunnanens"zfs AE, XFHAEBAMN, BETRTRIIERLL
B BB\ TG, ZEIRKEER R RERM IR, KR TN, B, . 581EH,
&, %, HAEBMBFEREDETILER . WAIWLE RS, {8 Verridae & Riizomys
sp. ERENWE P B TRERIDH. RAMTR AT, £F RN ELERHK P &
HERHRRNE, NEFHHIHERE, REBESRAANRS LTEE. Bk, XSaRpny
BmEpmiEr SHRE B AT @M.

i’ﬂ%’ﬁ?ﬂféﬁ#?’ﬁﬁ@ﬂ@%ﬁﬁﬁ@iﬁﬂo A A aHARUEY AN R AE, RELER
B EDHHERER, XA ORFEDENESEERTBLEREYEY: QBREEH

s BELAFBEABLSEMANRE SREALTE. 28T REAWXTFRANAIRREETEES.
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FAM-EIES GRS, 5 (Quercus) ik 20—40%, Hk 17 # (Betula), . (Castanea) . #] Bk
(Juglans) . #i (Ulmus) %; @E /P WHARFIES, . BH (Rhus), HMF (Aralia-
ceae), W1y (Pterocarya). EHt (Nyssa), B (Fagus), B I (Podocarpus). & #
(Tsuga) . MFE (Liguedamba) ., ®FF (Taxodiaceae) %; @ & M & LB EH (Pinus)
B @EFARMEAMYIENAHNEERE: ©—~SERPEFARTEEHED I - # r b 8%
(Physcomitrium Pyriforme) KiIF, HHELUEL, Rk, AKRHATHIIZER, TR
(BRETERY). RFEEYEEIR-TEALHEY, ERHEYPHEAKEZER (Chenopodiaceae),
(Artemisia) , RAWBNI—10/&, LAMEAE. BRAONHESPRERE. ImB EWE B 5,
LR DR Ry PE. KAHYRELAEY2 3G, BEWMEIS—228. HEBER DT
W oy m, R BB 3R g, FMBRI 5k 9.4 %, HMBHRERHEY ZHREE B,
VSRR R B 2 —. CHERTHEE (H44620—-29%) HLHBAEX—,
LB (BHELER"). HRiEn LA 35%, EHRERLFER. HASEWDI LR %o X
ZRERIETREAMDEETIERE. SERERSOEHEH KT GEEADREATER
#HHY) - EEEFAREARGEH EAH R H & WA %M A AR ERH BRATE
BEHEY) . HEHREREHHEL, PEEBEERWFER. LERFILBEERHE & 4

KE-EEABEENREE. LR LU,

N ET YA ABRY -ER AL B8V -Antdd e, ARNREENHET ARE
RAREZ, IAREVHANAEESIIREK RAERE (K) F-F5.62—7.77. 208, HEHATHR
BEHRG. MITOTERERAAESY Y, REVHHEYA. #FRA; LEEAaW% A-F F
AAE, RERREXRMETHRLTS. TRARKHRELETE, X5RBEERRERE
BWa. SiO/ALO4yr FEEEH2.71—3.09, JB T LB S i SR 3B LB BR .

FEHSRSFANR T MmE X k, KGR & e 2 6 i 42 hh
HftX R, BHRBHKEREANBERELES DI EREEDHIEHEH EHHK, AR HHE
B, He. E. B, PISkBEHSEL, EREEDAEERER. RE. B BRI LAY
=k (Picea) Feky. HYOEBERHWERARE E CGRETFIHRAER MAERT SEEBAEE L 5%
R BE (Clenitis), REIR (Pteris) . BiE%. Hik, HRERBAGMILERDIER
W R

£ CXH” MBI ERE LR EZERENAS, TRAERNKERBERY AL, ¥
BRETOGmS L RAT. F—FEERPNIEE RS FRRaBRP BN M L, hiELL
BRAAEHEFIA, AHERENA, BAREEASRES, SRR EL,
RETHEHERSERS, EVHASIBEI-ERO-SZTAAABSy -BaREA44,
RAiLZEH (KD 43.55—4.97, ANASLLEM, Wik2.75—5.75%, BHARARCRBER S
HI BB BE et MiSiO*/ALOs 43F b2 43,09, IREEHE T HRESEAILET B .

EHRFEEDHEBITR T RIECER, ERR, AR EBREIRSESIRE L HE, HKEE
BRI,

LR, AKX _ LR e & R SR A B0 b G mBR IR A L AR R

wtAX EHERMIIERM LT (RD.

Z. SRS B AR R
AN EEHFELEN G TRAH, UEAWADHRAE ARG THRL T, 50HRESME
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%1 FAOB#XEFHREXLER

o H B = m* SRR
1t A R S
R o | LBER | meeE | FE “S3C”
ol ok IR BIRE FRis af ATdTE 3 M B8 R A =, & Rhus, FEEEE
GERBT | a4tk | 1t TFHA | Wbt | Tsuga, Liguedambar FRMREE 7% | RIEEIRE L%
BNEA) | s = Rzt | 8, 5L Physcomitrium Pyriforme | S #wo% oA
BRENENAE.
—— ~ - N (SR NO—— e X AT oo
@—0 bR, Verridae, Prosiphneus sp., 2 78 R RR 1A
ki, WER ®, Rhizomys sp.,Sus sp..Myotis sp.s WS, k¥
B E, EER IR L Burbus szechunensis,B. cf. S RS (R
“FARET | BECE yunnanensisy
oot W LLES 2 3 & Rhas AR RART HRARE, &
G s
(Ni_y) 3
®—® g, RARITR B R A0 =, & B FHI W P -
E, @8k @—® Araliaceae, Nyssa,Fagus,Rhus, HE R .
e, kB2, B4 Pterocarya, Tsuga, Taxodiaceae.
T B2 B, i, Podocarpus FRMAHE
R H
O—®@ T, Barbus brevicephalus, Matsya [l B 18 5 /)
B, @8R ©—@ hsichihiy buR:4
B, 2, ra liwf\?gi; & Liguedambar _——;#;—ki_ﬁ—?f—ﬁ—&}é-iﬁ—
‘TEE" | BE W Araliaceae BFHM—EIE 4 &, 5 B 2 4k 7
4 Rhus,Fagus,Tsuga, -
LU LT B iovabia BRI | gy
Fery: 5% LR £ TE
E 3= &K RE5.| REKE
WA | kb
RIRE | &

* RS KRR It SR AR SR SR H D

FALKER, FTEUESBATFMERY, EE47.03k, 19594ELARRET LH1—132K “&
BRAB” (bottom gravel layer) %% (343 14 B LE), 1978—1980 4ENBI\E T T & 14—17
B, x—mhn 4 —H B E, aLARIS A=A,

TEHL. AiG16—178, PWERERXGHEKEHEELRE, KRG EBARRHR
T HASEEAKRTEATROEKITE, BEEECESEHUDTIHADERKGHEBESLRRY., 2
BT —ABBoREE LA, RS0 T hEH %K.

FEHFETHLEFUA Qo). BiF14—15 8, BHERARKLERE, EEPRATRSH
HEE, B EERGREFWMELEE, 2N “LFEAE” BiERkNaAaHLGaE,
BRA RS AR

BB ARG, FATFHRY RERER, BRTHREHLZAOEL Q:.». AOEA L
E1. 2 BR13E, ARAXMAKRENE, FEWAIR. FEILHE. 2NN ERERARE
MBEWKRES . TN ATRAE R RSN E XS PR d TR /h ke f 5%

MU TROEAHFAMMER “THRAR” (Lower gravel layer) (BIEBTRAEAE |
AL BERIERAERE . A “THOABE” MKRATRSZE LA ERMEY,
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BOR  ® W

29 &

LEEHSERATRSFHEABY, BHME “HR” GRhRE, BRRE, RADRL. Ak
BEERSAABAR. &8 “HWRAN” BFEREEMILSHAEET, BB “LUTHR” TRAK
%, SEEWH ‘U TE A7 A RECERENEEMADBLAD. HEHRMERE 3
Palaeoloxodon namanni FRIREN, HEAFESEEAELHELR “‘D2% L7,

WIFEZ R B AL X EHERTERENTE, RETHETLARIEMITE /5 £ R E

(%2), WLMEARIBBEENE, WREESTHEFTARRFER

%2 AOEBEREFERANBBFRFTER

) R ARBPIO | RPHERARCD | AR RCZD B¢ aa F£i CFE)
A -
1.047 £0.036 1.05
IL% =R 1.834£0.041
i Fe®R 3.3—4.9 4.9
¥ HHER 9.8%0.5 10
bici| KRB 24—25 25
1—2 23tg:g 23
3 25.6 87 25
4 29—31
: 30
5 5 7 ,
:;év.
6 .
iE 37
7 °
% 40—
8—9 " >35
- 45
A 10 46.2% 4.5
- t — 50
11 52—61
) . 60—
12
13
70
A 14 i
15 % 80
_ == &
16 o
At >100
17

=. AR R TR

HTFRBEHEBRIFTERE, BAREETLGETRIFEMABHIBR. HEMHRESEETA

I

(=) HAZMEBHETR
EARAW I RTR, BPTIENE. DHEH&EIEAFEDE, 2EASBEGER
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BERAK. FEHEAEF -ERRBEERE L. RRFEEY 3@ F R MRk (Macacarob-
ustus) . 8 (Ia i0) . 5 (Hystrix cf. subcristata) . WECVEIR AR (Ursus thibeianus kokens) |
KEERE (Ailuropoda sp. ). 35y (Cynailurus sp. ), PR R (Palaeoloxodon cf. na-
madicus) . L KY (Bubalus teilhardis) %, (RAbHFHREBIRANEE 6 28 (Marmota
complicidens) . {ff8 (Ursus cf. spelaeus) RELirBREFEHEHTUBEERE (Coclodonta anti-
guitatis yemshanensis) X RE—MAEBERERIBEFETHERREYR, A2 ToBEHR &
U, BAE—~B45RHFHEIBE (Gulo sp.), EWHEPAFEMRIHKBIY. BTFRAA
JERD B R b B IR R LA BRI SE, R —-BAPARESRENIELE B & 8 3,

RAMBESEHETUAR M ERBOESRBHIANR. F 11 ES5 10 Bz S5EES
WL BIMY, B EKRNFREFRE, s—9BHO0ME, FhapLHRE, AR X XA R
£, DEHGEN Hystrix cf. subcristata, Bubalus teilhardi B[E XA fmALEy Ursus cf. spe-
laeus, Gulo sp., Coelodonta antiguitatis yenshanensis, PFrLAT YL ARG EBRMFEN. B
T BEADYEEL. MILIWERIEBEHBEMCES 5 B, 290MEPHESWILFIRE, ARE
&—2LE, HAE Cynailurus sp. . Ailuropoda sp. HEE P, RIEBIHEBAZEFKRIESE. & 4
BRAXRRD, EEILLHAE TR, AR amng, RBHFETREHERETREZR.

1—3EhAETRERERE, BEMIAYHLaHA THEREN, &EHEER (Crocuta cro-
ruta ultima) REThEEVMERN (Hyaena brevirostris sinemsis) , Hah b 8li5E (Machai-
codus) . EEEHB (Felis teilhardd) . A& (Ursus spelaeus),

() BAMARRNERRSE

H A TR R A BN ML E AR S (BRGNS, B MA@ il
HEA, FFHEEARER EERRERKDFREAFEAR, WEDRHESHRERFA &K K
B, Rk, BEEISATEURBERNAR, BIORKADRBSIBEN R T,

U Ty RS, R A e R A B B A R AR -R R

TEHE, RARESHTHGETEMAR-EREEEER, ERETRBXAELRIES.

hEFHAELEET UL, SREFOEHEMNAE, HERBEHPEEN (Sellaginella sinen_
sis) M EEA T (Lygodium) R EERIEESR (Brywm cae-spiticum L.) WTRF, MEERH
A I (Nymphellum) T |

WA AN EAS RIS R, SR AR EH A RABR Mk, R
by T, B (Qbies) &ML, HBTHE, MREZUSCEERSHBRAEELE S & .
Bk, WHRBIERTLAR B R TRARBERANERE, RERRBEREIEOELR. 8k,
Sl (Juglans mandshurica) . ¥8K (Alnus), His Fb (Celtis) . B (Zelkova) % h EHAR
AR A, BlnizE, 8—92 LKk 6 R, H&ENE 6 RLFLULEIFEAK (Pistacia)
WHL (Symplocos) KKy (Ostrya) fekyt™*, R RS R BN B AR ARSI £
FEmBET, . BEEM (Selaginella sanguinalenta) . & & 1 (S. davidii),
8—92 LA NI & EBRFMEN S (S. delicatula) , REE. BEPNETE Osmunda)
B, B6 BESMTRILLAE#EEK 140—1000 KRR ZE (S. unicinata) o T USRI EELL
MR- RN T, BLEUHTRBIEREEIERBEA. BERETERE & &
HEFREHEHAE 4 BR1—3E, X58IWLamBRER—B

1) B, ZERES,
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BRE R HR A A d, B, BRFERH AN RS, RBERS—EWhE, ERHEYFE. B
AT RSy, B bR it AT A SRR A

(=) ERYPTHHFEHSKER

LEEA T HRE P IIR R A RIRN, AR RSB BET W B L0 8 N, ol
HESBENL. AOERATEYRAFHIUR, #ErEmLsg ERAWR, TELEERLER
BOE S R™=,

BAWET RS BER—, BEPWHEY W+, ABELF, SRVORARETDE
&EE, AHNTFEHFEUBET ATWRET DAL, IXREEANPERS, REVBELE
AREVOHAAEARBURB N, REeV WAL ERAO- SRy -Ba44 (BFLa) Kig
By -EALRBTY-Z8. @aad4e JAOikE4), XA K=2.03—3.88, KF. L ¥ %
MKHE, REEESERE. ARETDAALTRAOELIR. s—ETH. 7 2. 1E%,
RARNA-BEY -G A-a 44, K=0.20—0.90, REZHKTEWS B, 8—I B L X3
RBFEMNET HWAEA, K=1.64,

RUHRELRE TV ORRE S —FHEIEE. /M 1HEHREIRZ—17E, 8—9FE L.
6 2. 5 BN 4EHNARIRES D, BIEH0.127—0.671; KF 1 B HBAELL, 10, 7. 4. 3
EERIB—15EHABIRERS, —BHb1.121—3.215, HAEHMEEET W EHES, BhE2RB:
KEZIH—HiE.

TR L 2SR EE AR LT B ATRAE R, BALBEBASREEL, BTT
EFgm16, 17TRUREA. FHAAEERLY, RRBEESKBAETH™Y., £FU4A
DBRRAAE, REVHPERAKL. ADEHARE 1 BUSERAAE, REBEHEHETE
SEFETHEREERON, KABUFMNEAE, BARERS> DO GHSBERERHE
Fo MEBUREARNMI2, 13, SRASRDNES; 10—7 BEvaml, SERERTERES [
W 1-3ERZEMAWM, RUTRABEMRE. BEFAN LV WUFFARE, FRAE
EROMERA. FEAFEMN, 5528+ KH ERERS LKLY WA AT,

(I #E & SRAMER1LFEIB4R

FAARBEHAZEHARL, RAEMREZBRIERBELT, LPEHERMEEGHRECRRE
BB SRR LR AT AR . REBRIAM AR (S 1) W48 T b 3 f Sr/Ba bk
{io BlanAREARSIO/ALOAE2.66—5.95 2 [HEA TR MBE S, REBESEHIZ, 13EH
2.66—2.99, REEWNILHEB: MR ETRAEN 4 BEH4.75—5.95, EHEFTBRILH R,
Sr/Ba bbAf 4t T0.45—1.63, AR{FE BT M ity 18 BR 55 B v (L B B TR TR 85 15 2 % T T BT 3K
Zttaowe.

() AEBEHSIURRLHZE

XRWP IR — BV bR WILA . SRBAER A AR R4 MEmA%, i
TAESBRD R BEEE AR Es /DI ERRE RS &5 AR PR ZIILR R B 7= 4,
MBS IR B BN AR EAH AL BT SRR ) R R IR B BRI R R R e B AR 4. anBg iR Hy
BERm12, 1255, RERMERE, MU/ WmHE, REFEE, SRAT0%DLE, WRALED
TUHB B, RUBLLT 6 BT, N RERHRBIIESE. RZ, —8TENBHERY
JERFEAMBRBEFRAREAA. SRERAREBALEFRR, m10,.8—9 1—2BHR. 1—28
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AGETHALALBREIE, ENSEEEERMnED. B4 105 EHRIURRBEMAL
B, RWEH T ARRE SR,

SAATEE Y P AR R A SET A RN, SOOTARNRRZE D, wEEER
HERMBWMEEREN G BRI ARELET o, KBRS HREERY WiERIRER—
o

PO SRS S RS L i) i

(=) EFHREFEFHFEHSESHEET

LA X R ERAESE, M EwEEtae, BRTEZ MK “F &8 & “X
7 BT, b B AMBEREEREEHAAMRAN -t SlmEE T &M T i
RYMKTFEREMN LY, WX HESRUFTFSE, IMEofdaan LR, 415
BOLHAE (RETHAER) %, EELX EHEMN RS8R —B.

AR TEHFLANR—EHERMEH—B. BREWERE. PEEIGE, BN LHHEEE R
BB, HROERGE £ REY, Bt2 Mg Ee b BUUE R E—mukin %,
RIGHTRETH, ERADRFET THERHRME. BB TKETENRE, TERLZE
BT RBERED T,

(D) $, BEFHIKRAE

BEA-80—70F £y P EHH R (B4, XALEHEPREHFIE (A1),

REHSEAOEHANTN AHEEHSRE, RTEREBET AL E (D ¥ 1 &:
70—6075 4E, YIBIHEAF M, HiEA G ETEB B FMHB. 603754, BRTERHET
BRESE, EA 40 FAEMEBLTEEMEEN; $=E. 3730 F4F, REHERMEEH X
B & B 30—255 4R, KMEMTREMEY; $—&. 25—235 4, PTREWSE, Bl
HIVAEMBREBERBR S Z2RXE,

BEFAEA & FEHFRETFG, SHEARPEFIEEATE. BEHAHAT
EA0GEER, MTREFEBRERTHELBHADE: FiE. ZERELUERAEZE
RAELHE WREER; hRBHRRIAT Palaeloxodon naumannis FHFLHIEYEAZY
B A R AR, MRS Y, DEEEBAATR.MBERREBHEERT. MEX
BARERE LT RERBERSR K. B—KEBREHTITELRHITRT ZI0RE Y,
SHEBTE (Paguma larvata) Fi3559 (Cynailurus cf. jubatus) ZFERESBEREK . FEA 18300
ELUERINTUR L S0 HEH, RERTREHEAERS, EHRBIBAERIMNEIER LI E
H5.6C—8.5CY, XEHEIUHKERELE (1700 k) ekl —3, £FA M EHit kg
& H . :

EHi S EED, DEERTERSGEHHREDGA, KERREM, £FTE, RE
KEZERKEHEHS5YMH, BREFERTEREREABERT, DiB3000KER, RERMBL
BRAFT—HEHHEESS (SI1E3. TikEs), wEERMA. PEFHIHKIY B B, &
AR B R ARG e, VEIAFIE R S S G, Rl T TR A ERIEH T

1) EX4E%, 1979, FA&BRIMYEER REE A NS LFRA RSO FER, WEIR,



29 B

i¥

244

o

216

EHETELWEEE O B

0l ERAPuK | i a o @)
weba ° \ | e = o e o
\ i H99 ] >
L oR|TY W4 sevpoxe] . ¢ i L]
FEHL |WuBBHETE U - : HTHT -
@ q R N e % ¢
41 ¥ / LRl N *Pounuspuvusuoinf . ®
vamon| I WREL \ i i e 42 ersndrmasry
hneg 2, [mmivunog < T
“ g SR ranIar P oA A B4 498 M2l o7 s g .
@ W . ) ojpusosRs WY| o .
1001 / L] B NV P Gi...i!& . B %
oot N OO - A sug Bl o e ul |
@] ¥ = / 24n] 1 w ¥ 0%~ 8Bl pisopos Wy g
- - s
= - d g
i il
ER Nwl 1 1 %
¥ " Las : u
- wu—H| Iy :
vrbyg P ulebunm | s =
¥ “ any| 1 \J ] 5 *
B il n ' s *lo
Buwsanen vl ¢ Pl T v T
LR ST Nt R i < " T semeziam | 7 1] | R Ll
i Il N L. T [ I -
-3 =R JA¥K] N SUH—f wds oDPIid)| TR .
: R o ul,
AL MR 3 ) ¥ o i
x| v ke I N . ol
VEIUI350) i+ N —{ Z - - "
i T\ > wln [T u AU—NUY| ye-REen HRYHAN z
4 T GNE— L gz it : ®
BURB TR W] 1 — 7 lzso—suw| Wo—wewn o ﬁmgﬁmgm
’ Wl
Wt otk S i .
L w {0 xoumsg W
oSt WITF I nweadox Eﬂwk.::n«.l 5wy szualhqhv. TR
LEL T T T oD oy | PRIOPTIOI MU Liatistl] "
v | M | i i o | )]
. =TT (i CI L
. e | 10 st 3
VISOR | FAFE | e kb I . 3 TURE -~ g e U=t | 5
Py T v—— . ooy rumbog Ewl g P ] . e
ST A o o woxy ! m O s e
, L
PR F0(S § [ o . g létots | s
feoning- I
RS 2 . vyl ¥ ¥l ¥ .
BUMNE | ey wss | «owros buil X wal 3 8] Y] eo i
LU 4 B, aweO| wy |- @ % el w |w|e oW | m W E 8
; C WM
oy o == -
|aimmu s (wara£Y HSYe bl
H o e X H ¥ o %




8 BFRE: AOEEFHEESHHESESHE ' 217

HALTRHETE, R TFRIEHRS, WABMHE, BERBERKZABZ—H, ANELTERE
RIS, R RELEMNNK, EHAEADLRILEEE, HRYPEaEIABRT. |
KPERMSBEEERNTREHMEE, ZEYR. BEHCRHRES T TROHEE &5 L T
700K EA L) RET KGR, Ti-+75 F 54 R BT LG BB, 4L RER AT #E,

(=) BFGRILLEE

Bk, REREEYHE, PEUAMSTHREZHAZGIMATE. RAKEHAS
A LA, XhEEAXLETEHERMY, MOEALRMEHRERIELHEE VES
+IHBERMEE BRI ER2TELESR), XRBARLTEOTR . EEFHEFFRITHE K T
+HEEL, HYTEEELYEE - ELEE GGaERLE), XEEARLERE R, &
EREIEYLEEN X BT ERETR, mERMF], F B (Cromerian) @
B iEET AR/ UREELRAE EHELS Kukla, 1970), HLEFRERERTO
J 4 (van Montfrane & Hosper, 1969), X /REiEM (Elster Late stade) ByK-Arfgik’h
37—405 4 RIBER N, B EUARANFEAREA TR REEM; FHBEMEY TR
Wik —. =, SBMHYTERLE (Holsteinian) [AlZK#. IC/REIFFAMERRIN £ M #
ARpukE, EEMAFEREREKREASKEE, A D SR 0 A KR B R & fH R H#H
B, HAAE40FEFAETEMEBHER, MEFEHWEANERY, iEMHYTIREB (Eemian)
vk, JEEMYSTRKRKDR Stillfried B AlkYr. X—BKH RAALIREGHERE, EE5 M
Bk, RERBHARFI,

AOERX S, BREGHSEELARS, EELTHREBIRHSBELFE. FLREMGEHR
TR Ao XF Lo

2 & X W

(1) HFHR. 285, 1981, FADEEXEHERMEBHFTIAR. Femi, 26%, 134, 80781001,

(2) Xzk2r, 1954, HEEFIGLAEHAA. PRTEYE, HRMHUS, 1-1TH,

{3) Pei, W.C., 1931, The age of Choukoutien fossiliferous deposit. Bull. Geol. Soc. China, VolX, 1656—178.

(4) Teihard de Chardin, P, & Young, C.C., 1929, Preliminary report on the Chou Kou Tien fossiliferous de-
posit, Ibid. vol VI, Nol, 173—202.

(5) Black, D. et al., 1933, Fossil Man in China-the Choukoutien cave deposits With a synopsis of our persent
knowledge of the Cenozoic. Mem, Geol. Surv, China, S. A, 11, 1—166,

(63 ¥4, 1959, HEBACAFEHIGSERBRE, TERIPETAL, 1518, 21261

(73 EIEIR, 1978, ACEFHMARKLAEFRE, HALRIE, 158—1740, FEHRL,

{8) 'Teihard de Chardin, P. & Pei, W. C., 1934, New Discoveries in Choukoutien 1933—1934. Bull. Geol. Soc.
China, volVE, No3, 363—394.

(9) 85T, 1980, BRERAMNERDEEMBENTE. BHEER, 25%, 48, 19250

(10) E4%, 1980, HERHENEAFEBANER, HEER, 254, 241, 1137113910,
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STUDY OF PALAEO-CLIMATOLOGY AND STRATIGRAPY
OF THE PLIOCENE AND PLEISTOCENE AT ZHOUKOUDIAN

Yang Zigeng Mu Yunzhi
(Hebei College of Geology) (Lanzhou Universtity)
Xi Youyu Kong Zhaochen
(Institute of Geography, Academia Sinica) (Institute of Botany, Academia Sinica)
Abstract

Over half a century has elapsed since the researches on the Late Tertiary and
Quaternary at Zhoukoudian started. Based on the studies in climatstratigraphy,
chronology and palaeontology, the stratigraphic sequence has been determined for
the deposits both inside and outside the cave, during the comprehensive research
on the site of Peking Man in 1978 & 1979, No doubt, such a study is crucial to
reveal the geological development and climatic changes of North China in Late
Cemnozoic.

The Lower Pliocene series distributed in a large subterranean horizontal cave
on the planation plane of the “Tongxiang stage”, contains subterranean fluviolacu-
strine deposits and is denominated the Yuling Formation(Nj-y). It reflects climatic
characteristics similar to those of the present humid and hot subtropical zone in
China.

The Upper Pliocene series was formed on the slightly dissected erosion surface
(“X stage”) and is called the Donglingzi Formation (Ni;-d). It was formed under
climatic conditions similar to those of the present semihumid forest-steppe climate
in the north subtropical zone in China.

The stratigraphic sequence of Pliocene series at Zhoukoudian is shown in Table.

The Pleistocene includes mainly cave deposits which in the Peking Man cave
was subdivded into 17 layers. The 17th and 16th layers belong to Lower Pleistocene,
dated about 1m. y. B. P.; the 15th and 14th layers termed as Lunggushan Forma-
tion form the lower part of Middle Pleistocene, and are dated at 700,000 to 800,000
years B. P.; the 13th layer and its overlying sediments termed as Zhoukoudian
Formantion of Middle Pleistocene, and the is dated from 230,000 to 700,000 years
B. P. )

The Early Pleistocene and the early Mid-Pleistocene epochs had warn-temper-
ate and semihumid climate. Besides, between the Lower and Middle Pleistocene
there is a conspicuous erosion surface, that represents a period when the underground
water table fell and the run-off decreased. The Zhoukoudian Formation may be
divided into five members signifying different climatic characteristics given as
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follows, _

The fifth member, dated from 700,000 to 600,000 years B. P. is a temperate
and semihumid phase, but interrupted by some shorttermed C(;Ol and arid episodes.

The fourth member dated from 600,000 to 370,000 years B. P., Generally it
reflect a semiarid and temperate climate, tending to arid and cold, However a short-
termed warm episode appeared at about 400,000 years B. P.

" The third member formed from 370,000 to 300,000 years B. P.is a temperate
semihumid prpduct, but tending to warm climate..

The second member dated at 300,000 to 250,000 years B. P. reflects a warm
and arid climate.

The first member dated 250,000 to 230,000 years B. P. signifies a semihumid
and temperate climate with a very shoit-termed temperate and humid interval of
chemical corrosion. There was great change in the mammalian fauna for example,
instead of Hyaena brevivostvis simensis, appeared the crocuta crocuta ultima.

It can be seen from the preceding account thatthe Zhoukoudian stage is char-
acterized by a' temperate climate with warm and raing summer and cold and arid
winter, which is typical of the East-Asian monsoon climate. At the same time,
there was evidently an alternation of the humid warm and arid cold phases.

The upper pleistocene is réepresented by deposits inside the“New cave”, “Upper
cave”, the alluvial deposits containing Palaeoloxdon naumanni, the loess with fossil-
soil of brown-earth type and Malan loess. and dated at about 200,000 to 10,200
years B. P.; There were two humid and warm stages, One at about 100,000 years
B. P. the other at about 40,000 years B. P.. Otherwise it was arid and cold.

The stratigraphic sequence and climatic characteristics  6f the Pleistocene at
Zhoukoudian is shown in Figl.
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