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IEHE(1960ONT RABHXW TS
ZEMHABTHAEEELEW: ENTER
“HIRERT RIS, DU, B R T gLk
BRARRI(GERER 1963, F T3 1977, 3%
AR 1977), L T IMERIIRNT. 1967 4, HiF
EIX PG T E P WA A M 7 SR 3K — it 4L
B> B¥ A Arnioceras semicostatus (Young et
Bird. )}z W52 Liotﬁgonia hunanensis Liu, Co-
rbicellopsis ruchengensis(Liu)%2% , 425 Sinemu-
rian #, MR T WG Z R4k B i
BRI TE. JER, WA B HE K HEEA
B AL, MRS ELE T L EE 0TI
NETEH, R B FTHE AT LA 1972
£, A ECREFXREREEN—#LA P, R
FEWEB (Cardinia) FiA, M AN, X
AP RENS ER Liotrigonia 2 MH,
{8 Cardinia WFEERYESIE R MK ER,.
1977 £, BT AR S EHR RV I
&R, EE LR Cardinialt 7 P HIEOIRIE S, T
KREARENA, HEEFRFITARER
LTI, IR T a8 %E G Armoceras
By Liotrigonia B S ALK Cardinia BN
FFRFLELT # Cardinia RO URL BT
Sinemurian #, X3 Lk BB, BT A EE
WAL FH A%, K7™ Cardinia BIXBHE
L ALEHN, B = Arnioceras, Liotrigonia
BIHZ, IR A A B 2R A Bl ar A H0 H
WEQ PN

EA5X 1 AR LEREN Cardinia 3£ 4y
140 £Fh, M¥E Hayami (1958) BR G #F 2>
ABRETH=FHKE (Camic) i, KET

Bo 6 5

bl = T

X

RS
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A1 &

£R B 4 vh (R, FLGR D i R RE H i R
B R REO ST R 80% £A,RA
& FRE LRI AL e i o Hayami &
IRFGRFHE 3 Cardinia X532 6 MR &
¥, Palmer (1975) M EERW BB Cardinia
R WAET BB, HRISD % 4 MREE. (B
&, LRRALIEE T RIS & FEE, B
B BB R AL R BN TR RSO
RiER, RibE R Cardinia ﬁﬁﬁﬂﬁﬂaﬁﬁ_{é
Rt — PRk,

HHE, Cardinia B%ZJEZI%J: By (&
Hw%,1976 ) DA R B ibmy =842 RMIT &S
Gi(FUEN> 19635 EF5E, 1977), BELEES
FRIDFRSN, HEREHTARRE, AIRE
HIREBIEHZ AN Cardinia, EFE, NEHWE
BRESZH . 2EEZEE T, LEG WM Cordinia sca-
pha Tetquem, C. deshayesi Terquem, C. desou-
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dini Terquem J% C. cf. elongata Dunker, LA
HeWNERMEAE Chlamys cf. subulatus Mun-
stet, Aguilerella sp. Jz Pteria cf. dunkeri (Ter-
quem) %, R Cordinia HNLTERE
W% EEY (Hettangia) (Terquem, 18553
Terquem et Piette, 1868) FIfEE M /RIH Hi 3% %
(Halberstadt) H1IX %% B H Bt (Dunker, 1851),
H P2 TR BRI ET S8 T8 (Moricke, 1894),
BRI, Chlamys subulatus B F RS
858 WAL G , Pteria dunkeri WRSRE~ THER
AHRGHEEY. Wik, EREL Cardinia 24
FR A BN R, RAE Y T Rt S5 B H o
WMATFTR, KX & Cardinia BRI LEHFHZ
r, BREEFFANMNERMLAHNE — B

BB drnioceras-Liotrigonia 2,78 Arnioceras

semicostatus (Young et Bird.), Liotrigonia huna-
nensis Liu, Cobicellopsis ruchengensis (Liu), Par-
ainoceramus matsumotoi Hayami, Luciniola cf.
hasei (Hayami), Cultriopsis sp., Chlamys sp., R
Oxytoma sp. %o WY TERMAYEES M,
M EEORI X, TEEAZ b, &L
P2 E2. Parainoceramus matsumotoi L
ZHEHEBE, RO B H L H R SIIRE
HHWIXHY Arnioceras-Liotrigonia EAHY, X—
TCEEMEYETEGNE XM X & Adraioceras,
Hongkongites, Parainoceramus, Parallelodon, Car-
dinia FI Chlamys FEH AR ESEH (Fh =8 %
1960, FWE A 1963) B RETHX ZIERE=

H(HEMS 1965) MELEERTHHEE

IS B (T8 1977)0

BeAh, Mansuy (1919) R RS IR LI
XH) Cardinia AL A, B Cardinia nachame-
nsis Mansuy 53 X B2 C. scapha Terquem
B, EERIIBEX M ERE, TiEEAK
Cardinia ERY,BHEH #o Sao (1975) B4
REEETHEEHRFEE S 2 o Hayami
(1964) IR BB Hua Nien M Cardinia
indochinensis Hayami, 1A 25524 35 1 2 B 5k %
B B 8, 10 Sato ZRA 24 4 H #(Sato, 1975),

FEHE, TP HAKEH (Higashinagano
Formation) JEMIP® Cardinia toriyamai Hayami
F C. orientalis Hayami (Hayami, 1958, 1959),
BALFRE SR Cardinia RHHY o

LR, RGP HBEHY Cordinia )
Y, BREARS A TEEREE, XH, 5%
EMERE, REFEE. B AR FMEIE XA
_'/l\?li_jaﬁ“jqo

i1 T T

HEAL TR B AT RIEANAERT UM
B, BT IR R, maEdbEXmyitk, £
K4 1,500 &Ko W, THEGEARRE—T
bR AEAEMNEAEE; HERY T
FPHARABThRAZ . by TWEA—R
WERNE, kP % Sipled i Bl
H. TR GESIE, >R AT, #WEEAXHN
PAERXMBIHER . DL—E4 4 KKFEE
ERRRER, EARD AR THNRL, R
B R A E BT R, MR HE N, T
FARMHERERE T HEYE, HREERIH
SRR F b, AR ST B X BUBA R R 7 4% o

THBHERARXERORK, FEtRE
EMHEFHAZME(BETmE): EHEHN

| IBHEHE BB, XER Cardinia scapha Terq-
Cuem 440 ETEAEAERERN, TG

FELMITEREY (Pliesbachian) TS, 2454 Ar-
nioceras semicostatus (Young et Bird.), MR
Liét?igon'iu hunanensis Lin, Parainoceramus mat-
sumotoi. Hayami %5 SIS % Kite sk i
EMTR, 2920 BRI , 7189 Cladophlebis

sp., Phoenocopsis sp. o BRI & AR m

EEHE HGFEAEA, EBAE
b E R BR A
¥ 7

FleH (J,m)

17. R KEBHERRRRY &, K&
KehERRARMAD ENEEPRES.
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' O£ B ¥ #® 20 &

Pt E Cladophlebis sp., Podozamites
sp., Piilophyllum? sp., Phoenicopsis sp., Pity-
ophyllum sp. 51.8 %
16. k8, RGP EEZFBERONKA
AERPE, WK 2 — 3K KEBGRRDR
HERRETE, RORENARR.
) 362 %
8 &
OETAE (%)
15. %K, REOERDPERTHENKA
AEDE, XKRRB RS 73.8 K
14. REREZAERDPEERRY KRB
HyXRFATERPANEEDE, 5.8k
13.RE6, KaaE P ERREmRY
EyERPEEERMMTY drnioceras semicost-

arus (Young et Bird.), Liotrigonia hunanensis

Liu, Cobicellopsis ruchengensis Liu, Parainoc-
cramus matsumotoi Hayami, Luciniola hasei
(Hayami) Chlamys sp., Astarte sp., Cultriopsis
sp- o FEFANTAK—4L, A HREL Fo
17.9 3%
L2 REBHRAEDSE, TP E.
15 %
11 BE Ak, 43.5 %
0. RERFEERNE LD E.
34.13%

0 100

9. H\EPRNEEDE, HEEESS
Bko

g &
EHER )
8. RBAHERPRES. 6 K
7. REhBEEMERAEPEX B R’ B
B
6. KEEHRNAEDE. 1.5%

5.KE, KARPRESMERRY

B WA Cardinia cf. elongate Dunker,

Pieria cf. dunkeri (Terquem), Aguirella sp.

%o 2k
1. BRIRBEHERANAXD S,

3.5

JREBERPRREE, BEERFEEA

A Cardinia scapha Terquem, C. desoudini

Terquem, C. deshayesi Terquem %5,

2.BK, KEahERANAEDE.

39.23%
LR, KEGHERESHRDE, KX
BREo 2.6

A B &
TRHME: PRAZTHKE

AR A H P BETIRER T
tFHIEHFHo

2 RBESFTU—XNERT®RSEINER

B OF o &

#4145t Cardiniidae Zittel, 1881

i@ Genus Cardinia Agassiz, 1841

1 $%48 Cardinia scapha
Terquem, 1855

(BRI, B 8-10)

1855 Cardinia scapha Terquem, p. 298, pl. 19, fig. 8.

1868 Cardinia scapha, Terquem et Piette, p. 80.
1958 Cardinia scapha, Hayami, p. 126.

FRB AR TR 90 2K, 5 38 &
KoK ZEY 0.420 FETRZE H 834, AL BE AT ¥
Maz—7Kkit. BIERLERNE X AL
15580 BidmikE, EE MR R 4o ik
HEE R, R REE. FERRH
MERK FEIRA EILEIFNEREEIE: A5%
H—HAER b, FIERRIREERHNE
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iy, AL %38, Al 5, PI3g,PIIH, &£
FHRBEAMR—ER, fEEME &K AL
1 Pl NI+ B & , RUAIUR I, )5
PNURSRER, ATFNUR 25 R— 9= EH
GORAN YK =1

B8 Cardinia deshayesi
Terquem, 1855
(R T, | 2-5)
1855 Cardinia deshayesi Terquem, p. 299, pl. 19, fig. 6.
HERN, EMEE. ZERMERN. 7
TRRH BB, frplie. LHHEBRIME. AIFL
SZEREL B KM . MRIIERRRE, N
IR TE W o

#FER 9 Cardinia desoudini
Terquem, 1855
(EERL A

1855 Cardinia desoudini Terquem, p. 300, pl. 20, fig. 1,

KN, IR o 72 IHZE H i, ArBERT
mRKEoZ 4. BIEBAIMER S, FEMH R
B ¥ 36 (&, B W A A Tl , JE sk 4o ST T
W—E R ER, Sma e BIJGE Wk & W&
H7Re. RIEHNIREZE, RIRAREFERF

BRE&E(LERH) Cardinia cf.
elongata Dunker, 1851
(B 1 | 11, 12)

cf. 1851 Cardinia elongata Dunker, p. 36, pl. 6, figs
1—6.

BE.ZRAFTENMES . RIS, I
IHlR. BIABIRE, Bk, BERLSEL
ET T, GRgMRATR, FEAR. Eil
HEE . A—RkEEFREZNEEHETRME
TR AT o FRE A 1S 20 B A9 B B Fan
BRI OR . TE—PbnA b ML A5 55 8k R
JREE

b8 SEENMAEERAEL, RITOMR
A ETHBPME (Dunker, 1851, Tab. 6,

Figs. 3—6),if1 A Mk (Dunker, 1851, Tab. 6,
Figs. 1, 2.) WANEBMKELRE, ZRTHEH.
HTRAARARNNMEESE Z5], RITORAYE
YEEL B o

#EBF Pectinidae Rafinesque, 1815
£33 B Genus Chlamys Roding, 1798
BhEFR(EEEM) Chlamys cf.
subulatus Munster, 1834
(BRI, & 13)

cf. 1901 Pecten (Chlamys) subulatus, Newton, p. 232,
pl. 9, fig. 6.

—MERNERERER. TR, A 65
BEEA. AR BRI AT ,8%, 20O
BR: FEEEDN. mEAEKANRUY, Fil
#o

Eeg AR MR, REUOE,
ARTEA, 5#E Arran BRI HTF 50 F
(Newton, 1901) fRAR{LME—INX BIRGEE
ZMOFR, AMOME > T HEE R Mg
(Goldfuss, 1834), HITANMAEKR, L 80 FEEA,
FEAANBOERNELL, 5YRRAE
FtiX5lo

Ei2% Pteriidae Gray, 1847 (1820)
Bit B Genus Pteria Scopoli, 1777
HEXRE(LLEM) Pteria cf.
dunkeri (Terquem), 1855
(AR L H6)

cf. 1855 Avicula dunkeri Terquem, p. 314, pl. 21, fig,
12.

BIATE, 5%/, % 125 8ok SSTHE, Fish
F 45 B MTEATIEE, M, E4L D9
Bo BEX, FHBEMHH, SEARERHER .
T i T A AN R L% o

B URIRAB/AEGR, DENNE
FIk B G F 9% A8 LT A E)(Terquem, 1855),
1BJ5Z H TR A /N2 35 B, B EME L,
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R3%45F Bakevellidae King, 1850
k8B Genus Aguilerella
Chavan, 1951
B E£8(REFH) Aguilerella sp.
(ERL B7)

LRV, SRR TR, B FEMK, A
FRERKE AL FEATEE MR, THER,
JEMikgE. FINALRME, R H 868, 7N T &
HERU, AHRRERNEE, HEmRMA
Ro BAWANPBXBREF 3 — 4 KT,
BIRE 2 EE AR FOIRG EATHE S A8
A, TGN 2/9 mRa% k.

B AN EERESEET Isognomon
B, EgaM—FEAE 2RI -BCREE
Ui B AR I IR, TEBERI U3 A Chavan (1951) €1
B Aguilerclla [&o Tt LIRFHHARE
BERURh Aguilerella kobyi (Loriol) (Loriol, 1901)
WA, W RE 5SS RIFR AR R ES, (B LR
ARG BT, RGBSR T AT s Ik IR AR A T 48
TRIE , A TR RO, WS, fELAR
FoTo

EXSEXR

FRME, 1964 JTREMFTHREEMBENNR, MR
53 Mo

Wb, 1960  FElS-Eh X B R G5 2 19 5 Faxf teo
HEYER.HE 8 E, E2 .

FETH, 1977 WikBLedhEREFEHERE, EhaER
ERCH. BRI Bkt

KERS, 1977 WHEK, HEMXEEWEMN, =,
BRI

HER, 1963 TRBEGG TEBELNG, HEYFER,
1%, 4,

TERE, 1965 "RAEZEZERNBEFRAMENN,
[RER, 5 45 8,5 2 o
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DISCOVERY OF EARLY JURASSIC CARDINIA
BEDS IN RUCHENG, HUNAN

Chen Jin-hua

Liu L

(Nanjing Institute of Geology and Palaeoniology, Academia Sinica)

Abstract

In his study of the early Jurassic strati-
graphy of central and southern Kwangtung,
Prof. Y. C. Sun (Sun et al., 1960) suggested
that the Liassic transgression might have
passed through the Nanling Mountains. This
was subsequently proved in sueccession by Fan
(1963), Li (1977) and Zhang et al. (1977).
In 1967, a number of fossil mollusks collected
near the Rucheng County in southern Humnan
were sent to the Institute for identification.
Among them, Arnioceras semicostatus (Young
et Bird.), Liotrigonia hunanensis Liu and
Corbicellopsis ruchengensis (Liu), belonging
to the Sinemurian age, were recognized, a fact
which shows that the early Jurassic sea-water
covered northern Kwangtung and southern
Hunan as well. Of great significance is the
discovery in 1972 of the early Jurassie Cardinia
beds in the Rucheng County of southern
Hunan., Further collections at the original
localities in 1977 reveal that the Cardinia beds
lie below the above-mentioned Sinemurian
Arnioceras-Liotrigonia  beds. The Lower
Jurassic of the Rucheng distriet can be divided
in ascending order into three units: 1) The
Yanshou Formation (the Cardinia beds), 2)
the Xintianmen Formation (Arnioceras-Liotri-
gonia beds), and 3) the Maoxianling Forma-
tion,

The Yanshou Formation here proposed for
the Cardinio beds consists mainly of marine
clastic deposits of about 73 m in thickness and
is exclusively rich in fossil bivalves mainly of
littoral habitats predominated by species of
Cardinia. The genus Cardinia was scarcely
known in China, excepting a few from the
Upper Triassic in Yunnan (Ma et al., 1976)

and from the Upper Triassic and Lower
Jurassic in northern Kwangtung (Fan, 1963;
Li, 1977). The essential elements of the present
bivalves assemblage are Cardinia scapha
Terquem, C. deshayesi Terquem, C. desoudini
Terquem, C. cf. elongata Dunker, Chlamys cf.
subulatus Munster, Agutlerella sp. and Pteria
cf. dunkeri (Terquim), of which the four
Cardinia species are well known in the
Hettangian of eastern Paris Basin, Luxzem-
bourg, and of the Halberstadt region,
Germany and in the Lower Lias of Chile.
Besides, Chlamys subulatus Munster is a
common element in the early Jurassic assem-
blages of Xurope, while Pteria dunker:
(Terquem) 1is originally known from the
Hettangian of eastern Paris Basin. Obviously,
the age of the Cardinia assemblage in Hunan
is equivalent to that of the Hettangian in
Europe.

In Indo-China, Mansuy (1919) reported
the presence of Cardinie bed in the Lang Son
area of Vietnam, which was considered by Sato
(1975) to be Hettangian or early Sinemurian.
Hayami (1964) regarded the Cardinia indo-
chinensis Hayami bed near the Hua Nien,
Vietnam, as Sinemurian or Hettangian, while
Sato (1975) also considered it as Hettangian.
The present writers tend to believe that the
two Cardinia beds are all equivalent to the
present Cardinia beds.

In Japan, the Higashinagano Formation,
containing Cardinia toriyamai Hayami and C.
orientalis Hayami (Hayami, 1958, 1959), seems
also equal to the Cardinia beds of South China.

Thus, the world-wide distribution of the
Hettangian Cardinia assemblage can be traced
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from South America, Great Britain, Luxem-
bourg and Germany in the west to the Indo-
China, South China and Japan in ‘the east.
The Xintianmen Formation of the
Rucheng district is composed of near-shore
marine clastic deposits about 207 m in thick-
ness, containing in the wupper middle part
abundant dmmonoids and bivalves. The main
molluscan components of the formation are
Arnioceras semicostatus (Young et Bird.),
Liotrigonia hunanensis Liu, Corbicellopsis
ruchengensts (Liu), Parainoceramus matsu-
motot Hayami, Luctniole hasei (Hayami),
Chlamys sp., Astarte sp. and Cultriopsis Sp.
ete., indicating a Sinemurian age. Corres-
ponding deposits are also reported in some
other districts of South China, for instance:
the Xintianmen Formation in Yizhang County,

B &

-southern Hunan (Parainoceramus matsumotor

bed) ; the Jinji Formation in central Kwang-
tung (Arnsoceras-Hongkongites beds) (Sun
et al., 1960; Fan, 1963) ; the IIT Formation of
the Lantang Group in eastern Kwangtung
(Arnioceras-Paratnoceramus assemblage) (Fan
et al., 1965); and, the Jinji member of the
Tianmenao Formation in northern Kwangtung
(beds with Arniocer  Hongkongites, Paralle-
lodon, Cardinta ana Chlamys ete.) (Li, 1977).

The Maoxiar™™ _ Formation is non-marine
clastic deposits, reaching a thickness of about
141 m, with Cladophlebis, Podozamites, Ptilo-
phyllum, Phoenicopsts, Pityophyllum contained
in its upper part. No other fossils than these
plants have so far been found. The age of the
formation is referable to late Lias.
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RABRGAFEPTENERSARLTEYHAR. FE AR BHMELRES T, ThEAESE,

B M1

1. K885 Cardinia desoudini Terquem
ARBM X1, RES: KHG3L, Fig5: 53341,
2—5. Kk Cardinia deshayesi Terquem
2a,b. PRGN, ZE PR, X 133 ZE PN X 1;
4 AR K5, FRIMEX]L, BiES: 53342—
53345,
6. M EBB(EEF) Preria cf. dunkeri (Terquem)
FHIMEMBM K3, RES: KHG312, il 5 53346,
7. W (RER) Adguilerella sp.

AEABRMM X2, RES: KHG312, BidS: 53347,
8—10.f54k44 Cardinia scapha Terquem

8a. HRBMBMRI; 8b.ZEMMKL; 9. BRI

X135 1025 X 1; 10b.EN MM XL, Bid

S 53348—53350,

11,12, K S8 (Lo fh) Cardinia cf. elongate Dunker
AR %2, RES5: KHG 312, BigS:
53351, 12a. ZZPEMMM X 2; 12b. FEMIL K2, R
&2, KHG312, &g, 53352,

13. 8 /NEBR(HLEF) Chlamys cf. subulatus Munster
FRBALX2, RES: KHG31L, Bigs: 53353,
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