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Fig. 1 The map of distribution of Quaternary strata and mammalian localities in
Yihe and Shuhe River Drainage
1. ¥r¥8( Yiyuan); 2. 3B Mengyin); 3. ¥7/K( Yishui); 4. #3( Zhucheng); 5. P&
(Pingyi); 6. ¥7F§(Yinan); 7. & H(Juxan); 8 E¥r(Linyi); 9. HHE(Zaozhuang);
10. #1L(Cangshan); 11. FH¥(Rizhao); 12. #Bik( Tancheng).
O £FH(QW; @ LEHFK(Qn): @ PEFFK(Qn); @ He(basc rock); G RE
itk A £ (Qn mammalian locality); ® H 5 #i t 4L A A1(Qr, mammalian locality); @

EH LA S (Qp; mammalian locality); ® B (Gitys @ ¥i(river): @ #1(lake);
(D 45 % (provincial boundary); @ tL#¥( mountain)
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TEHS: HBWEEFRE TR, FZENBETFEZT, PREL, AHMUE
KeEMt, B EBOoNE, FRGEELE, EEERERTX. TFEEOAIKRHHT
WRIASE TP LB E A THERUT ém, BKkEEL. KAGDABRAAR, =28
RS 12m, 2.5m fl 3.5m, RESEE, TREFRARALADE, HEAERE
&. WX E S H V8L (Archidiskodon planifrons) T B G(BHFE. o %,
1987), FWEREKERBEBHR K AR SO AL R A KKEK @R -+
BAEFERMA R,

PR AR RO RN R, TENRE, HREHEDH
WHMETE S, UK T KEERITREA R =R Gl Ll T MERE(12.5m) ., #
BREFLEDEM L(95m) M EHRERREELOm W, FERIEFHSE. EHEM
& o E A (Hyaena sinensis). K i B (Megaloceros sp.) F1 % 3 (Gazella sp.) % ft
A, BARTHAHEATITHOEAR., WTSKLEBEKHEEBEN S SREEIE
L1 45,55 R - AK 5 € R 2 R A R JEOE R (Archidiskodon sp.) . K £ RERIK 4 ( Bubalus
sp-) . Z S RBHE(1961) AR RE B E R R R M B, B BERi/MTIRES
EEZ4NHHPBEFAEADEELIATREARCGHARZFEAPEER &
( Panthera tigris) . ZKEPHE(Sus lydekkeri) 70 1 & BE( Megaloceros pachyosteus) FAL A .

KR

2y b2 [E3s ,3 BZs [Xs [Ad7
B2 Tk AR SRS EA
Fig. 2 The stratigraphic section of Xishuiwang Locality
L Ft(topsoil); 2. Bt(loess); 3. PHiEb(medium —silver sand); 4. FBFEF+
(sandy clay); 5 E#kf(gavel); 6. {bF(fossil); 7. 71 2%(paleolithic)

EEFS: AN RRAE R, RSB ES R, . KB
RS R ou AN, TEHRGE, LHar. BPERREKL, TER
T. FARARDEERCEZE, NIEpRARERER, B LAR. BREES
wEL, pERFIAREAHBIHENAREL. E_SNBHEEERE, £HEXRE
WHERITRM G, HiEsERE 15— 30m. FREXHN FESSE AL HbeG. ©
MRLEEE, Rl SERcE, shZHB AL,

I, i, BLESE—&, AWK, Hi6E, FHEAAEEE MR LB
%, ﬁ%ﬁﬁﬁﬁ@@ﬁﬁiﬁ%ﬁﬁ%@ﬁﬁwo BORORS - R LR ( Paleoloxodon
namadicus) f¢ A B ML RE 9 A2 25 e YT BREAEC T 9 AT UL T 4 B K R RS B R
B B EKE(Lem) M EEHERERA, KBODEMNL. SHREAR, BEEAT
8m, BYEHH LR IBE( Mammuthus primigenius) ;. TU/NEF, ZEHRAR. BKETK
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. CPE NS S & B 3 B B ( Coelodonta antiquitatis) ; U7 IR A WA L KK FE
(Gazella przewalskii) {64 . v

WL ELRR R, RBWAER A A BL RS 2 5 HERERNE R Wi,
Zhi AT AR REMEERIL, KAERAE, RERES 10km, #EEBHTIR
MFERKBECDHMERADREL, BEFARSAA, WEBR. NBR. HE
% 8. Paleol oxodon sp.). ¥ Equus hemionus). BiER. B35 Sus scrofa). ALZBERE
(Cervus hortulorum). KEVUKRES. WHRHB TP E AL, FEXE“CHFE
2182022450 aBP. (#&##:, 1992),

EFG: A/ TRRAMYE—FN b, PEEEEETZE RURRIRLE, fKE,

KEGDBRZAMKEaRY LHR, BORERKk, BBELEE S b= R Mk
( Elaphurus davidianus) . 4 (Bos sp.) M (Ses sp) H WAL T, 4k A& 14C W@ A 7000+
100 aBP., )

2. fE7R —HERHERR

Ur. RPN B B SR AR R AAL 30, PR & P ity A Bk AR 2R
HFREEFNHEFAMNKRHEIE — B8R, UR —m e mAKHER A%, HAR
BAE, HMORK; WXHE/DN, SERINRSE —RFaIFET AREK, 5. 51 90x20x
10m, HEBEFEAE, LPREDT I0mE,

EESFREET 20 RAEFRA 10 RERBER, TEUAFHIWLA, WA
BOH, THEHALLA, ,

TEHSK: MAMSERESBATBARE ko AL, ZARE R
B, REERELRE —RPILWABZRKET, WHRIRE 257m, SERIEM 7 E b
7 230°, K 150m, ZWKEFHBERAEE 9.5m, 7+ 9E(E3), AEFITFR:

TEHE

© Eifraapeg, BABEEE, AKM, B 08 -12m

® WAL AEI T, BaRERHEN, 07 -13m

@ WL OWE, SHEER, BFAREHBSEEREE, 215 -24m,

o B e

E ¥

© W agwsE, 0.8 —Im

® W OHRY S, Lim

@ RO RRE, 1o

® R CHEE, 12-15m,;

O fFLO AR, 0.4m:

O RAELOEBE, >ImCRRE ).

Gl - ERERER, #ERYThG, MEED, SFERITER SRMH
ARFHERE, BFR MERNERARSE, A LHHGEHN @ -0 BH4
RER, STANARERZREAESEM, &2 E4a, 1HA: %P (Leporidae
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B3 &I A U2 H
Fig. 3 The stratigraphic section of Qipanshan Locality
1. B8R(sandy gravel); 2. BRBRS L(clay with gravel); 3. 40 %} & (silver sandstone); 4. g
F b ( sandstone with gravel); 5. #HJE% (sandy claystone); 6. $5J% I & ( claystone
with race); 7. {bf7 (fossi): 8. BJF (sequence of strata)

gen. et sp.). H B ( Microtus sp.). " 4 %% ( Nyctereutes sinensis). B3 F< HE AH L #f (cf.
Meles chiai). 3 Felis sp.). B(Equus sp.). BE(Cervidae) X ¥¥( Colubridae) 4L 4.
5 bR R R R # RAE Ur e L e & TR AT IR SR MR S A

REHSG: RTFAZH/DNEIBRANRES, 2RIAWLIME, BARARENE
FTHREFELE S, ZHARNERYI TR TEWNLEE T e REL
(0.6m); FELL K 1(085m); AW AW HEK L (04m)s (OB K + ¥k B 6k
(0.55m); BHWEM(0.6m); KEBK(0.02m); FABKLARPHZE(0Tm). £ZHE
ERER, HPNaBmapis 27 f ARG, 2P0REBERDCBEFENMEBEVA
(BHEE%E, 1989), A I sy 3t 13 M BBk (Macaca robustus). K18
( Trogontherium sp.). #7HE( Ursus arctos). SBRE( Ursus thibetanus). B ( Hyaena sp.).
A5 W ( Canis variabilis). 8. 8B Dicerorhinus mercki). =115 ( Equus sanmaniensis) .
ZREH. MEE. BE(Cows sp.). 4(Bovinae)F, LT &M 25N A —FAHM
—JER, SRR A A KB
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F—A R R W FIKRS R, REE, WEEMAET. R BUE T
L4, BANAENEE. BREMZD%. ToKeERCRI-FRREA ML
B EE(IRB, 1992). '

FEHSG: AAFRENESERTENT AN, BUREE(1966) ZichRzHm, #i%
BMak4Z, MNEMLEEREAX L AABRMEL, Hid—-#Aa8, TESHD( Euus
przewalskii) FIEFRE (Sus sp.) . IWKABBENBERNBKESABRD RS L, AF4a,
AR E, WER(Myospalax sp.). 5( Equus sp.). HER. B(Cervus sp)%, KEE
BJGBI( Crocuta ultima). RHE(Gulo gulo). 3R M E ¥ ( Pseudois nayaur). %% B
WATRFE A F DT LR R EE(Ursus sp.). B, BY . HE(Cerwus elaphus) L
EMARFEENSRMAA. HEKERY G R T IRA BRANEHAE L%,

PLEMRFIRBRERY, REWEARERKIAKZCUHIEL, S8ASHA
i UEY), ZHHES T RO,

3. LR

Ur. AP HUIRE R L R AT AR = ZRB T, SRBA - RBRE
CRPRE L, BELBRE 1-Sm SOBERSHK ARAEVHE. NA4ES
(1985) FEMA R E R AT LB R P RX K E LR GG HANE LN HT
Kh S UH R, DREHRNGPEMKILEE. #amE pem SRS,
HRMHT LA R L RA RS HR, EFEERF(19DHE, ANS 5EEHH
BB BEYEROOR B NG ML, R AR AR,

ESERLPRANLGE: EIE(Sruhio sp.). HE, HP(FEHRER). #
ER(NHEmEL). ABROTEEE, BETRE. BLXREL). REZLHE0H
WA SG, ST, BRI D 2B Xt 1, SR E S — By
B, MWHEROE, . WREMR LB HEL,

= wWESaAE
B4 HA ERRTIT. RPTAIVIRAH OLME I S LA I S1 AL TR 5

b, SEHEPH 10 4F; ERTHEE 36 45, %ﬁn&bé%ﬂﬁ]ﬁﬂzﬁﬂﬁﬁ [ 4R i B A
RPN A TAGIT:

ST L & Cervidae
RElL  Leporidaelgen.et sp. indet.) ’ it h iy
M Microtus sp- TRk Macaca robustus
HhAESE  Nyctereutes sinensis K8 Trogontherium sp.
IRHEARRIFY of. Meles chiai ¥=HE Ursus arctos
A Felis sp. BEE Ursus thibetanus
V-8R Archidiskodon planifrons B 5IR  Canis wariabilis

5 Equus sp. WwEBM Hyaena sinensis
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EoH R B w2 R g

B§  Panthera tigris

FAHS Archidiskodon sp.
=175 Equus sanmeniensis
IR Dicerorhinus mercki
BRI Sus lydekkeri

Jf 8 BE  Megaloceros pachyosteus
KARE Megaloceros sp.

BERE Cerwus sp.

¥ Gazella sp.

JK4 Bubalus sp.

MR Paleoloxodon namadicus
R Paleoloxodon sp.
WBER Mammuthus primigenius
L RBY Equus przewalskii
Y Equus hemionus

WER Coelodonta antiquitatis
HIE Cerwus elaphus

HFEBEE  Cervus hortulorum
B3 Sus scrofa

B EKA¥E Gazella przewalskii

4 Bovinae &% Pseudois nayaur
BT JK4 Bubalus sp.
BB, Myospalax sp. 1N
&IGBM  Crocuta ultima ¥ Sus sp.
BE  Ursus sp. WARRRE  Elaphurus davidianus
5§ Panthera tigris 4 Bos sp.

WHE Gulo gulo

EH R 3 MEEL PP OE 3L ERM, Hpheg 5RME KN EMiRAs
EEHS; HREMUMAEOES SN ER. FHRLR TN KHETRAIL
R HAF, ERMBARI, EFEHEANENTE. THRRERERAALEZ, LTI
FAPaEERE, BERARFHMURPEHARES, 1974).

EHF B 7R, BRIEFRESS, HMEAT AR OGS 1 ARk E
FESFEM. PEEN. =715, BERE, FREEMMEESREI T EHt e
REFEERA, BARAAHMTRERAELRBHNBZED, HEMREAEHEsHHIEX
EHtPEnag,

WHtE T 178, HPhRBDS, By s TRARFEAEFERENMK
EHH RS B R RGBS E R AR KK Z A TRERILME
LA HX, FAXBOE(NASESE, 1984 £, 1990), EPREEEKAFEHE
(N36° 40 ), HT, WE TN ZBOH L7 RS N34° 30 . HEEENEDR
KRB D R AR Gulo gulo)bf. REAAERERAE D, URTH
CE(Pei, 1934) MAR(BREBEN. BLIGH, 1987), EN15 52 RIRE(Gulo schiosseri)
RIRIE( Gulo gulo), RIERATTHEEMBEANY, FERAIRAELHY, R
AUEREE N65° bR, . WRFREESR. REAARNELE, BR TRKIK
BRI TR [ KB 7R R X BT 32 A SURAE W Hd AT E KRB,

PRI NP RERBH R S ARE T % X045 Q / N RSB A Wit
HEER. whiime — 6 BEARFEZN/NEIIYILanE KA, 298 %
E B /N 3L AT B EE( Soricidae) . B 38 ( Hipposideros sp.). B E-88( Myotis sp.). K%
( Hypolagus sp.). % (Ochotona sp.). Vi M BR R B (Kowalskia yinanensis), K
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( Mimomys sp.). H # B Chardinomys sp.). /N BL( Nannocricetus sp.). RETR
( Brachyrhizomys sp.). BREHR( Marles sp.) YT BE( Ursus yinanensis) .

PAsEth 2610 A o R e, BT EWHE RS Bl Y E R A 2 R T EUE
MEENRZ —. Kowdlskia BECRERMMPH B Z FHttm i Ebw LY E
B, #HUXRERE, BAREENHERT L, PBAE (1984) R IR KR IA Y,
HEAFFAE LR Ruscinian BB K. intermedia 805, B8 K. magna #3, R
£ EAT SRR MNLS X . P FHEBILIRBEEREC ZHHE, HEE (1993)
BB, ARHENTUKYM Ursus boeckhi F1 U. minimus 2Z.[8], TEBRB, Ursus boeckhi 7] R
BT MNI4, BBRESE MNIS T Ursus minimus RALF MNI16b, BRI REEE R A5 24
T MNl6a, HELNBERE @ BZRFAEEAENARSE. ARG EHZ HHH
PYREHFHEEMN, 2 FPhHEFHBYE, © BMO BZHHRALUEZX Q /NHR
2., FFAS5ERH MN17 /MNI16 A% H.
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QUATERNARY STRATIGRAPHY AND MAMMAL FOSSILS
OF YIHE AND SHUHE RIVER DRAINAGES

YOU Yuzhu
(Institute of Vertebrate Paleontology and Paleoanthropology, Chinese Academy of Sciences Beijing 100044)

XU Shubin
(Conmnission of Preservation of Ancient Momanent of Linyi, Shangdong Province Linyi 276000)

Key words Y1 and Shu River drainage, quaternary stratigraphy, mammalian fossil

Summary

The present paper represents the recent advance of research on Quaterary stratigraphy
and mammal fossils in Yihe and Shuhe River drainages, Shandong Province. Based on the
Lithologic observations and various assemblages of mammal fossils, the Pleistocene strata
can be divided into three parts in sequence, which are listed from oldest to youngest as
follows: A

Part ] is subdivided into two lithofacies, which comprise fluvial —lacustrine and fissure —
cave accumulations. Fluvial —lacustrine sediments deposited in the lower part of the river
channels, basins or plain; fissure—cave sediments exposed only in the mountain terrain,
where Part [ is about 5—8m thick and bears mammal fossils such as Leporidae (gen. et
sp. indet), Microtus sp., Nyctereutes sinensis, cf. Meles chiai, Felis sp., Archidiskodon
planifrons, Cervidae, and Colubridae. 1t may be considered to be early Pleistocene.

Part II is more than 20m thick. The facies of Part II comprise alluvial —lacustrine
and fissure—cave sediments as Part I. Alluvial deposits can be observed from the Third
Terrace and in the river—cut valley. Abundant mammal fossils have been collected:
Macaca robustus, Trogontherium sp., Ursus arctos, Ursus thibetanus, Canis variabilis, Hyaena
sinensis, Panthera tigris, Archidiskodon sp., Equus sanmeniensis, Dicerorhinus mercki,
Magaloceros pachyosteus, Magaloceros sp., Cervus sp., Gazella sp., Bubalus sp., and Bouvinae.
The assemblage of mammal fossilsis similar to the fauna of Loc. 1 at Zhoukoudian, and
it provides evidence of a climatic condition that is moister than that of today and the for
est landscape.

Part III was deposited in streams, lakes, fissure —caves, margin of Yellow Sea. It has
a maximum thickness of more than 40m occuring over a slightly larger area than Part I
and Part II. Part III consists of the second Terrace and Upper part of basin fill or plain.

Another facies is loess, occuring downhill and covering the Second or Third Terrace as
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a coverlet, where loess is Im to Sm thick.

17 kinds of fossils have been found from part IlI:

Mpyospalax sp., Crocuta ultima, Ursus sp., Panthera tigris, Gulo gulo, Paleoloxodon
namadicus, Paleoloxodon sp., Mammuthusprimigenius, Equus przewalskii, Equus hemionus,
Coelodonta antiquitatis, Cerwus elaphus, Cervus hortulorum, Sus scrofa, Gazella przewalskii,
Pseudois nayaur. Most of them are members of mammalian fauna of North China during
late pleistocene.

Gulo gulo, Mammuthus primigenius and Coelodonta antiquitatis are important evidanoe
to explain cold climate condition at that time. |

The section of Qipanshan, Yinan County (see Fig. 3) contains Pliocene (layer 1—6)
and partial lower Pleistocene (layer 7—9). Two assemblags of fossils indicate that the
Q /N boundary can be set at the base of Layer 7 or top of Layer 6, corresponding to
MN17 /MN16 in Europe.

k %k X k k Xk X % k X %k %k % X% X % ¥ % 3k %k *k % >k % sk ok % %k % % ¥ %X ¥ % ¥ X % %k %X x

CEEHESIY A 2P ERHFES SCBEE B R 19 315 RAFIZ —.
ChEREFIXRSD BRBRAARRE TEA R, ZETHEYU LA™Kt
MEH G ICHEENREER, T5PEAST I CBEEKER.
BRAEMAE : EEPRMPIFRRER S 5
B} B SCER T 1 0 o B A 2 B OB FE IR A
HE4R: 100080 BiE: 62564354 fEH . 62566846



