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Fig. 1 Schematic map showing the position of Shanwang locality
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Fig. 2° Schematic geological map of the Shanwang Basin
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HTUEZBERNREBFRELEZRERES, N EEHZLINER, EEEER
.8 /U AENSAE L—W, TR ZHAORARTIER, BUELKBNE
B =& H i AR E B B R AREZ —,

BEE#RN  LER"EHE: EHHE, EaXHEETNREERNTHRA A K
@, ERAHNEBENSE, L. hENTHNERENEERLE, BX FHNBIRS
BARAY TAHE BN ZREARHREE? BHRET RS EMNEBRX A
B “BTREERYOE SRR RN, EERENXR TR, BRI,
HEEUTERERZ T, MEAMARE, XFRELENXAR”, RAPEIEIISHE
RERENIARBEEFELEBETEEMEE LB ZTHE ~HEARKEDHEE.
A TENE B RAE, B REIE EZ THRXERHE BIRN EBES, ke
MR A By TRRSE GBK R ERERN RN X REDHRESEAEETE RN —2
TO

ZERT AR TR, B LA 18/ L R U R S M — S B T B — 4%, R
BN BRI LA EL R B, (WENRAER WG RYEE AT BT e ILREN REE R
WAL THEELEZ . BEKRE KEAWRIE /NRILU—NNZREDIRE, EH
H—TREBETLIRE, HHEME AERN AR A EROHER, AalR/~EL—
MR REBEE IS, ENANTHIE EXEREER K, XA RBENW. Mi%
EHE: XEREXHTHAELMENRENS, 5% LEAXREDHK, TRR—F
33O

Z LR, IEZ#TEYHNEFE LM TFAO4AE, 2BLLUE Shanwang H4E
B Sw ZRZo MiEAY, XFBLLEZMBTTRS A= EK:

EZRE

EB (NIT):

Swé B UUE KR RITE

Sws RRABTLURZRE

swi HWAZRAPHREXDES. ERHBET/NEL.EAs L2 EFIKRR

____? —_—— - —
B (NI
Sw3 KRGS KHRBRETE. 7HEATRE, SMila, ELENTE, RBE B TR

Sw2 KEA, KHBYHE BE. E. BEEt. DR YEHE, MMt ORFITES
s TH. S, BEBNMBESRY . RELHWELRFRHTHRETLR.

D IhRBRBRATEAN M EEAR | SR,
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T& (NiT):
Swl REARKRPHS, TRUBEGHBEZERRR—W, AHARE, AEMPLEHE
MK RRFHLZIPEFNRE T AR

e

TZERE

(IRE 2 TR B, RERT A AZEBOTAEE: F—REM Swl—Sw3;
DU MBI, TR T A R BRER THEDSE N Swi—Swé A5 TR EEE, 8
X — IR R A L A 35 0, T B KL 7E st E 05 %o

3. L BRAL

IHEZHANHTE R A, SERS B, BRI HERY 37 H. FiE
WA HO N B =B MR AL A R H R B A, W A TR 9E LR BL3h R Ak iR R R 4T
HERRI SR, T8 R+ 38 EMH— e BRI L IR A 0 Amphicyon confucianus,
Felidae indet., Lagomeryx colberti, L. simpsoni, Gomphotherium sp. &, HT B ILFRE
B AL BERMNAEREEENEA BTN EL,

B RELFETEREZ(F, 1936): “BErEfils, TR FEEEALNE
k7 EAF b TR, B i R MR ELsh b A B R ERE B, B HE Y A S R 8 B
IR R Z 3o ML HE 28 K2 A0 2 (b A R RO IR L AL A R F B @& A (LE R
TRt A, AREFREKBEBENAR. EZLEEAR. BERFATENTE;
BRAVPHREMZRADHETE, EERG. RETEBEELN), XEAR~BH
HWHIRSED Swl &, B4 (1937) IR EURKIE A # A RIER T 53X R0 % 4R, MALaSFE R &
A RBRIER, HAXEAAHASHE LN XRBADIRE B (Swi) . BT TR, Bt
BN EBPBRE TRREEA WX RAYHRE, REA kiR EREA R, &F 1
Sy K BN DA RA LB A pis T (B B 4k R BRI AL A 3 8 R A S B & — 14N, IR
PREAE K EE IER PR IREIS A, FEL ERFTAERASEXRE Sw2 B, WRTIEN.

$4h, B0 Brachypotherium shanwangensis (Wang), 1965; Palacochoerus cf. pascoi Pilgrim
(Chang, 1974) %, BREEZFERRPEE B R EMNFHAOREKEA, BAAREEE

B AREE/NFLANAORE, FRIEBNEREAZRADESE (Swt BE)o

IE R A A F A, DRIFEEHX=BAY Swi, Sw2 1 Swd B, Erld

Sw2 EBRAFEE, Swl BERZ.

L EB (NI) Swa 2

FF. 2 (Mammalia)

WIFE SR Brachypotherium shanwangensis (Wang), 1965
M3 Hyotherium penisulus Chang, 1974

2.FB (N7?) sw2 =

EE AT {LlFh Palacochoerus cf. Pascoei Pilgrim, 1926
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fa 2% (Pisces)V
th ik B Leuciscus miocenicus Young et Tchang, 1936

WsBaf\ Barbus linchuensis Young et Tchang, 1936

ﬁ]fEﬁ)\ B. scotti Young et Tchang, 1936

ALZERE Psendorasbora macrocephala Young et Tchang, 1936
FfEJE (Amphibia)

||§;ﬂ{ﬂ§ﬁ% Bufo linchuensis Young, 1936

gﬁﬁ Rana basaltica Young, 1936

WP [ Procynops miocenicus Young, 1965

MEfT25 (Reptilia)

EERRh Pl Mionatrix diatomus Sun, 1961

g:<t
%<\F E| Trionchoidea indet.*

8% (Aves)
W WL, Sh&rdongornis shanwangensis Yeh, 1977

" REMEChARJA[ES Sinanas distomas Yeh, 1980
AW RY, Lingornis giangtis Yeh, 1980
EUVER Y Youngornis gracilis Yeh, 1981
P2 (Mammalia)
WK, Diatomys shantungensis i, 1977
TGS CHARL Meinia asiatica Qiu, 1981
BEAMUTESRER Shanwangia uncxpeciula Young, 1977
FLEC B Amphicyon confucianus Young, 1937
Y§F] Felidae indet.
Rj 8 BB Plesiaceratherium gracile Young, 1937
TCHEE(E,FiksE) Teleoceratini indet.*
WEE BB Brachypotherium shanwangensis(Wang), 1965
THBERER Adccratherium sp.
R ILFR EFh dnchitherium sp.*
R FI & Palacotapirus xicjiaheensis Xie, 1979
TEECHM E Lagomeryx teilhardi Young, 1964
EEIE L. simpsoni (Young), 1937
FIEHIFE L. colbersi Young, 1937
B B RERETUBR Stephanocemas cE. thomsoni Colbect, 1936
? HERER 9Palacomeryx sp.
KFBEMGEHRE, Frfh) Giraffidae gen. et sp. nov.*
MEECE R BIRh Palacochoerus cf. pascoei Pilgrim, 1926
3.FE (N swi 2
FLECY BB Amphicyon confucianus Young, 1937

1) EERNR LR, LEQBHA O EEES T RERN 3 K 47,
* BREERIEENRIOAH HRRERFXERK,



3 M EREE%: URLERRFiEEEREAHBLE 217

¥ B, fhdcsg Felidae indet.

RIERAER Gomphotherium sp.*

BB MR Plesiaceratherium gracile Young, 1937
INE&F, 8. fk g Chalicothriidae indet.*

R FE 8 Hyotherium Penisulus Chang, 1974

. L HEZ Hi e 2L 30 0 B B P R AR

1936 FREHEMFRPHRBEZELBRY T ILERY, RigZbEN I HH#
BN » fBIA A LU EE R AR AR Hh o it B e T

1964 4, AT A L IIEE SIEE AWM IE (Lagomeryx) WAKHEE: “BhRXE
DR BAGRHESA EhHg, BRI LENRREE, Bh/RRZ, mEHMR
BAREARZRN", HEAOBBF R, 1965 F, FkAEFRTERILERESE
B, I ILEE AR 5 B Rk B B SR 2N RS, Brhd#tit,

LEZ T =R LB A, R RE=ZMCARMN, ERIE AR E
B ERBAHENENRELAENESR. (LESWBEFPHY Lagomeryx, Plesiaceratherium,
Brachypotherium®, Amphicyon, Palacomeryx, Stephanocemas &, RENZFRIL K b3 Kk Bt
RGBT it 2888, BEALIEEE EBP it i, SR (Plesiaceratherium) FHERE
\LEESY P B R AL RE B L B OB LR N T RS S B A B, R BRI,
B RE i A PRI E,

Palacomeryx Lagomeryx M1 Amphicyon RHEBERZHWHONREKE, HEb Amphicyon
RLTRERNZMPFH TR EL /R (Amphicyon rtairumensis Colbert, 1939) FIHijbehet
B L3 AR (Amphicyon youngi Chen, 1981), {BE M F=HES |, BRME
KGR FRE, LEZHA Amphicyon confucianus Young, 1937 MESrRMEK.HFHHLE
(S8

Hyotherium F1 Palacocherus RUHrEEE, KRNI R AEM b R, o/t
Z, ANBKRANE, =EWUERN Hyotherium penisulus Chang, 1974 F1 Palacochoerus cf.
pascoei Pilgrim SHMANWBEFMBEMBERAEY  Hyotherium BRILIFESS, HMILTRASHE
ST AE R PR EEAGREN, 1974)o WWEERY Palacochoerus cf. pascoei T
WERWERINE LB, SBIEFR R F S Murree ZIREHY P. pascoei +523FiL, FHAEE
Y, AR E MR R,

\WEESH P EEHEY Meinia asiarica (BN, 1981), M B PD b Al F1 15 HO BT B SR R1 M 2
HNABEES, CHIHLKFEDARELERI La Grive (Bpth#r )M Blackia miocaenica 4
&, T SHRARFTHRRAME Blackia minutus (Lartet) FEALEREIEY,

D EMErEmsreEs | ENBAREN: (UERTEMBR Plesiaceratherium shanwangensis Wang, 1965 ¥
REE AR EdhthIEEHBERN Brachypotherium, {3 Plesiaceratherium shanwangensis |13

AT Brachypotherium, fify Brachypotherium BH—IL0Fh, Bl Brachypotherium shanwangensis
(Wang), 1965.
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ILFEZ B R ABR LR, YBERMMA T £ EN 40 ZF4, LFRENE W
TEA

Stephanacemas colberti Young, 1937

Stephanocemas cf. thomsoni

Heterocemas simpsoni Young, 1937

Lagomeryx simpsoni (Young), 1939

Lagomeryx teilhardi Young, 1964

Lagomeryx colberti (Young), 1937

? Palacomeryx sp.

R E EHERNER 2R (Srephanocemas colberti) RARARKIAN, EBHtE
AR (EAY) MRRNERSKE, BRUBWHRE, 1939 £HH3 (Teihard de
Chardin) #— R 278 ILERMEA AR, RIZD B IERF IR FHE (Heterocemas
simpsoni) AR B H S B AFRWNHRE (Lagomeryx simpsoni) FEFRFEREFR L H
FHARAE, FERWHENAREKRK, X8R, BRBRAZFE L /RERFTHH=X
W (L. triacaminatus) FIPRVE S H Sk HFit s AWKE (L. complicidens) [R
%“Q '

%Eﬁ‘('ﬂeilhard de Chardin, 1939) RN FERMESBARE. NBE (1977) W
RAWANLE, CRNOWAER, ZETEMNESBETHRN -, URSFERRF
BERE R, MEE— e, Hall L0 RAEIRAHE (L. reilhard) Z 5o

Stephanocemas F&= BRI ot v 397 1 FF 46 H BRAY o 7 HE O B RV R AR T LU RE 2 BB B Srephano-
cemas BN HRM, BEFTH—-F RN o

Rt LE S BRI A BATR B A T AEAF:

Lagomeryx simpsoni (Young), 1937
Lagomeryx colberti Young, 1937
Lagomeryx teilhardi Young,. 1964
Stephanocemas cf. thomsoni Colbert, 1936

9 Palaeomeryx sp.

A, ERHARTE A, KRR AR bt E R, K rEERT R
chg i, AT, RAIFTELA G I L B ARG ch o B T R i X 31 58 = 28 A9 B fir
B4t (Aragonian) By MN6 LtF,EF EHEAL (Swd) RIAMLAKRD, HEFER
EUHBENR LS THOXE, A= EMIAsm it ot RATEE# P M.

MILRERF =0 21 R FLE L AR E , B A B MBS AE R XA 2R A, .
WM RE (Lagomeryx), RIERE (Stephanocemas), 17T HH R (Plesiaceratherium) F4E I
(Brachypotherium) R KA (Meinia) &, MERAENERN+SRAZ, BHEMHA
LUt EF 20 H O vl PN 0 7 AR R Eh B A I A8 & O R BB IR 7 AR AR B

MILFERH T & E B A& E , B PR & IR H SR XOEH SR B, X
BB L RE R U SR SIS RILRB—# G, BRE R SEROKIE, BERMmE
o

MR EMELEE, ILEAY N ARBRAS L0 LAFRBREFTOSMAEIH,
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EEDREES FRESIEOE —FHALEE R Ea B K, Mg s,
A& M RMET R FRIW SIS

ERREHREEY TEE, RRR LRI ES £ 9 VT RO ITIE. 8
&, B E AR RENTE A AR, MRNBBMERS, X5 LEABEROFE
BRENZMAREL, FENHR TEERZEZEAB N,

FZREOE, HEAREFEFE B, ESKIANERMALE, SELEZXRE,

XX BRATRL P 4 38 i , 0 FARE FLah (b A, E R 2 B AR, T HE R T 1R
HTHMEHF

(198245 A 10 HIKEE)

£ % X W
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MIOCENE STRATIGRAPHY AND MAMMALS OF
SHANWANG, SHANDONG

Yan Defa Qiu Zhuding

(Institute of Vertebrate Palacontology and Palacoanthropology, Academia Sinica)

Meng Zhenya
(The Provincial Museum of Shandong)

Key words Shandong Middle Miocene Mammalian fossile
Summary

Shanwang, one of the classic Miocene localities of China, lies about 20 km to the
east of Linqu town, Shandong (fig. 1). It is a Neogene block basin controled by the
Luzhong (cénter Shandong) large-scale abyssal rift, and has only an area of about 5 km?.
Lacustrine sediments with various fossils, and volcanic deposits are well developed in
this basin. In 1936, Prof. C. C. Young established the ‘‘Shanwang Series’’ for the sedi-
ments and made a systematic research of the vertebrate fauna. Since than, the rich and
well preserved fossils found in this locality have attracted the domestic and foreign
geologists and paleontologists. Up to new, besides fossil plants and invertebrates, about
27 species of vertebrate remains belonging to 13 genera (15 species of mammals, 4 birds,
1 reptile, 3 amphibians and 4 fishes) have been described, which were all recovered from
three different levels, about 100 m.

Although investigation on the stratigraphy and paleontology of the basin began early
in 1920s, further study is necessary in consideration of the divergent view among the
geologists and paleontologists in subdivision of the ‘‘Shanwang Series’’ and the age of
the fauna. The purpose of the present paper is to review the succesion of strata of the
‘‘Shanwang Series’’. It will also be attempted to clarify the attached position of the
described fossil vertebrates. And seven species of vertebrates collected and recognized
recently will be added to the fauna as well.

The basement of the lacustrine deposits is formed by the lower basalt which was
thought to be Cretaceous age by Young (1936). The ‘‘Shanwang Series’’, named as
Shanwang Formation in this paper are well exposed in the south part (see the sche-
matic geological map of the Shanwang Basir on p. 211 in the Chinese text and the stra-
tigraphic section on p. 212). The Shanwang Formation can be devided into six layers
(Swl—Sw6) and grouped into three members which, in descending order, are as follow-
ng:

The upper basalt
e Unconformity s

Shanwang Formation (N})

The upper member (N}™?) .
Sw6-- Grayish green and grayish yellow shales interbedded with carbonaceous shales. about 14m thick,
Sw5-— Blackish gray andrsite basalt. about 15m,
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Sw4-- Yellowish brown basaltic sandy-conglomerate intercalated with arenaceous mud stone, mainly exposed
on the Xiao Yao Hill and becoming lens on the Jiao Yan Hill. Containing mammalian fossils on the
Xiao Yao Hill, about 1—I18m,

— — — — disconformity — — — —

The middle member (Ni—?) .

Sw3— Grayish green and gray--yellow shales with oil shales, or brown coal lens. about 18m,

Sw2—— Gray--yellow and grayish white gravelly sandstone, mud stone, shale and diatomite. The shore deposits
consist of coarser clasolites Which are gradually transferred into mud stone and shales towards the center
of the basin. Containing rich fossil diatoms, phosphate concretions and pyritic particles. Rich in fossils.
The total thickness is 20--30m,

conformity
The lower member (N}™')

Swl-- Brownish yellow tuffaceous sandy-gravels, exposed only on the southern edge of the basin and tapering
out towards the center of the basin. Fossiliferous, 20--25m,

e Unconformity wamnn-

The lower basalt

According to Young, the ‘‘Shanwang Series’’ comprised the lower shaly part and
the upper sandy part (Young, 1936, fig. 2). It is quite clear: that Sw2 corresponds to
this lower part, but he might mistake the horizon present in the southeast of the basin
for the upper shaly part.

Sediments exposed on Xiao Yao Hill, which was thought by some researchers to be
a separate younger unit are correlated with those of Jiao Yan Hill on the basin of the
data provided by well log.

Among the three mammalian fossiliferous. Remains embeded in Sw2 are frequently
well preserved and in greyish black colour, while those in Sw4 are rather fragmentary
and in brownish yellow. Those fossils from the upper part of ‘‘Shanwang Series’’ men-
tioned by Young should be acquired from Swl based on their condition of preservation.
colour and produced position of the fossils. The list of the fossil bearing-beds and their
attached vertebrates, including the following list:

Swd:
. Brachypotheium shanwangensis (Wang), 1965
Palaeochoerus cf. pascoei Pilgrim, 1926
Sw2;
Pisces
Leuciscus micenicus Young et Tchang., 1936
Barbus linchuensis Young et Techang, 1936
B, scotti Young et Tchang, 1936
Pseudorasbora macrocephala Young et Tehang, 1936
Amphibia
Rana basaltica Young, 1936
Bufo linchuensis Young, 1936
Procynops miocenicus Young, 1965
Reptilia
Mionatriz diatomus Sun, 1961
Trionchoidea indet.
Amphichelydia indet.
Aves
Shandongornis shanwangensis Yeh, 1977
Sinanas diatomas Yeh, 1980
Linquornis giangtis Yeh, 1980
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Youngormis gracilis Yeh, 1981
Mammalia

Diatomys shantungensis Li, 1974

Meinia asiatica Qiu, 1981

Shanwangia unexpeciula Young, 1964

Amphicyon confucianus Young, 1937

Felidae indet.

Plesiaceratherium gracile Young, 1937

Teleoceratini indet.

Brachypotherium shanwangensis (Wang). 1965

Aceratherium sp.

Palacotapirus xiejiaheensis Xie, 1979

Anchitherium sp.

Lagomeryx teilhardi Young, 1964

L. simpsoni (Young), 1937

L. colberti Young, 1937

Stephanocemas ecf. thomsoni Colbert, 1936

?Palacomeryx sp.

Giraffidae gen. et sp. nov.

Palacochoerus cf. pascoei Pilgrim, 1926
Swl:

Amphicyon confucianus Young, 1937

Felidae indet.

Gomphotheriwm sp.

Plestaceratherium gracile Young, 1937

Chalicothriidae indet.

Hyotherium penisulus Chang, 1974

All the mammals, including those from Swl, Sw2 and Sw4 are referable to a whole
fauna, since no much significant character can be observed on the specimens from Sw4.
Most of genera, such as Lagomeryz, Plesiaceratherium, Brachypotherium, Amphicyon,
Palaeomeryzx, Stephanocemas ete. are of eommon occurvence in the Eurasian middle Mio-
cene localities or can be comparable in evolution level to those from the middle Miocene
of the continents.

The geological age of the Shanwang Formation, therefore, might be considered as
middle Miocene, which is equivalent to middle Aragonian or MN6 of Europe. It may
be possible to date the upper member of the Formation as a younger unit, but it is im-
possible to correlate it with that of Pontian as some students do.
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