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W55 Pteroperna B EER Fh Pteroperna

costatula (Deslongchamps )

B R

R A B I R g5 )

B 98 (Preroperna) £ J. Morris 1 J.
Lycett F 1853 8V, (BiXBEHH LA E Ui
HAHES, TR REITTREXN Prerinca
N =

Cox (1940) 7}it Preroperna Bt NI¥H1E
HRIGTL (Preriidae) WEMEHAES,

ZET 1984 FIEFHHNLER S X
Btk ToBEHEN, £R—BEArhRER T
ZHRBET Preroperna costatula fFRZA, B0
FMRE. BABRNEREKTZLRERIKE
(Great Oslite) = EyFEIFIAT & JLE 2 Fo
BEAKRERERT, BIBREINZEMEE
BEFRPA L REsh, FIABMETE
L RBHEABENREEDRNRA, £
hE—ERBRHMEES I BN E KR
o MIEEEHE T HEXH % B RET ROV EA N
BHito

Morris 1 Lycett (1853)%iZBE&¥ N E
MR “FiEEm.AENHEE. FERK, &
S HIMAE R} WD, MGG TR ATo B
TAE UL TR/ B — 2 Kt (SRR A
¥ internal costae), MBS IT T RITHIAGE
o FETREXEERT /N30 ;B BT J5 FHBLIE BT
MIRR/N EIEXR, BRE, RBEE, F&
HEBHA R, AXRNEZHE—FKKEN
JERE AR ” Cox (1940) FAZTEIEL Cutch
WXEFEWFRN, MEBEET— %8 E:
f8 Morris 1 Lycett FriBRY“1F £ T80/ NG
HIRERE “—RFIBH B R E (crenula-
tion)”, FINX BT e/ EE LAV & 18

Ri; BEINT Preroperna RIASMIRIET AR
WA, DHXEH=MAF, EMHET B
W, WA 2R E R,
BENEAGANNE LI, X TBEHK
Al Preroperna costatula WRIBEE , MHE
BBIRFERRBAT LN 4 M E: 1LERI{IK
HERNTERNPER T - RENBH
B, X2 EXAIRE (crenulation), &tk
HEEEREBRK(LERI, B 2a,4d), iU
W—H MO TR X A5 0 » F T X UL 3
MENPHERE, BUAHB(RERI, B 2a;
HE 1, 2.BAFBRAZEHIMHTHEX
BB R RE, FH 8 RN E IR 2
W, BIRSRBAE , F AT & L i
LI T FEMBERERLTOHRE ;R
oG BBRISR TR S G M ERFX N,
—EREBHAEYER R (LERL B
3a; A 2), 3. RN EREL T, WHF

A1 REREBNE—RER(XDN
showing the first stage of development
of the hinge structure

XS s, Mtk RIBEHHR M~ THE"2T
Bt E(JLERR 1, B 1d, 2b, 3b; #IE 3); &
W, MFRAFEELPHES. UBAS
PIR(LHERE 4)0 4. W X BREK, WL
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HE2 TFEREENHEZHR(KD
showing the second stage of development
of the hinge structure

HE3 TRRARRKENFEZRR(XD)
showing the third stage of development
of the hinge structure

HE 4 CREEX, HiRY, BIENSERRE (XD

ORARE>ZILS: Y8404506, P TREAHHIE 45 B)

A sketch of the specimen No. Y8404506 showing the

ligament-area, crenulation, the posterior adductor

and the pallial line on the internal mould of the left
valve of Preroperna costatula.

HEEE LA ERNES, FRTHFENT
BRI R Bk, TR E AR E 2258, ]
B, W RKCLER 1, B 4e; #EE 5)o
KEBREUGHRARBR 54 Y )
X, MRANEAE 2 HE—XA, TR0 HH

BAS TERRKEOHEORE(XD

showing the fourth stage of development of the hinge structure

KX R Morris F1 Lycett PR EHIKE]
ZBREMABTNEPRAERK, RETHEM
I M R A PR A — i g FMik
HREEETNAHX S BIAIBE T£ B
f¥,s Morris F1 Lycert (1853) EERNEZEZH
KR RA/NURTIE, EREHH R, Cox
(1940) MIREF AT AR, ARAF RN
HIFIHE. BREIBEATE, frTE&EEE
that, ShELR TR, HAE LB R HIERK
AR B, b K/ N R BE A 43 s R OB B AR T,

A 1c, 3a), NELKMFTMERITREZ—N M
FERAVRFHENLIE #8 % (anterior pedal re-
tractor scar, pedal elevator scar), 7ES{RNME
BRI ERER, EERHARERIE, &
HRAHEIE (LER, B le), BIERE
35 B (Pteriidae) ¥ H & IR (Newell,
1937), MIRE R E AR T B K
E B, HIEm Morris 1 Lycert FrififiAR/>
T164. REIEH, I Morris F Lycet
(1853), Arkell (1931), Hertlein #1 Cox
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(1969), Duff (1978), #WINAZBEREL
M R AENE R EREN X BT 5 LA
Bakevellia K1 Pteria RIBEERE, FHINAEH
AR — &R R A BAEN R (LERR 1, B
1b), Duff (1978) iANEEIHY Preroperna
costatula PP 253 AR ET R (peg-like) , B
6% A LT R i — R (LA 1L, 1 4b)o

Pteroperna costatula /K% B HIRT I 7 1E
Bl =B84 (Permoperna), HEHIREE"
ShAE HART o7 B » B AE ART R E MR AL T
B AR R 2 T o (JT5RA, 1982) U4
IERARBBRESR, b, ZBRBBWFRXEDS
hE B RELRK, RAREE, GiRLAE
PSR h B BIS W X A & R B E—
B, A, 5 Costigervillia, Aguilerella ¥ LL,
Pteroperna Tl Permoperna WA B IN# ¥ 10 &
BKFo HA, dguilerella WK THH X
KW F > RIRIERSE BHRE B (Cha-
van, 1952); Costigervillia PIE)WERXEHRAN
S8, J5 I IR AL T 0 AR i 1 R 38 3 T3 4T »
BOIHIX ks 5 #8 R an Permoperna K1 Ptero-
perna i MERETRNEBTRRE, Prero-
perna T Permoperna Z [A]ELH B IMEYIHIHE AL
KHo

FF Pteroperna FyEEF b

Pteroperna costatula

Morris 1 Lycett #§3R 29 “%h 4 HIAR A hifa
" ARBHHEERTERE, BERLE
B, K HE BREFHUEOCRET . HEET &
RBRE 3.5—3.8cm Y, BIE/ARHNiTE R
AREEAH, KT 3.8cm I MG HF7H K, kZ iy
NEFALEREZERLEMFOHETHER, £7%
MAREERAZPELENTE, HFERFE
HHFORDS” EXBEARFANUELIA,
Pteroperna costatula 3= R S AR E
HHELDERF Y E, EXEAENERAHN
NIRFEORE, A5%HE NI A B IR ELG
H AR R o NELH, 5

WEMEAEBHhEERROEMBREETER
AWK EmMERN, B i 5 E R E
nepioconch, HIEAFRYE mesoconch, {HEfIR
SRR R TS, MREREREK LR
e 7% 4f 1 25 K %F AL (Cox, 1969; Jonhson,
1984),

Morris A1 Lycett FriiiREY Pteroperna co-
statula BHFEBAFRA (Morris & Lycett, 1853, p.
16, pl. 2, fig. 8, 8b) R EERF—NERIF
Costigervillia crassicosta (Morris et Lycett), Mo-
rris A1 Lycert MK EFHERPHER, JLFM
R & 4 & R R 1R H AKX Blo

BHAFEHIRE, NERIEEDERER
AR Preroperna costatula ILERH, T Morris
A Lycew 25 (Ll 0% BiBsATIES4E
B AT R R AR EEXR), 5 A R
BBl —AMOBREBRACHER REH,
i Loriol (1883, p. 64, pl. 11, figs. 1, la),
Newton (1895, p. 81, pl. 3, fig. 1), Cossmann
(1900, p. 176), Freneix (1965, p. 56, pl. 1,
figs. 7,8.), Fischer (1980, p. 146, pl. 61, fig.
3), Parnes (1981, p. 30, pl. 3, fig. 43; pl. 4,
fig. 7) FAFRHRROIRA B0 BE M0
B G E T, BRI, F it 55 R
B R R 2R BRIV Costigervillia cra-
ssicostdg

Reed(1936, p. 12. pl. 1, fig, 2)F—hp=
THEAFEER (Namyau Series) BYZR B4R &
EESIHIE TR Pieroperna decorata, HEFLEEHE,
MEK/INB S Pteroperna costatula {R$EK o Reed
EHMER LRE 2 ZERIGEIRFTHG
i, EXFEYREN TR RAREER
WE, MBS BARTEEL RME, Desio I
Ronchetti (1960, p. 179, pl. 17, fig. 1) #iR
BRAWZEPBEHHHIREMWE AR A,
FA B EIEW Ptreoperna costatula, LH-F (1979,
293 7, MR 86, & 3,4, 9) AT HEMH
S Hg Pteroperna decorata WRIRIIA A Pteroperna
costatula . BBIEFE (1985, 141 T4, Bk 37, & 1)
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BEAFINE S AR5 # Bakevellia yunna-
nensis Guo R V[ GER: P. costatula, FHHEHE
HRRTEBR ERN—RFIHRE SNIRAH
Ko

Cossmann (1924, p. 34, pl. 4, fig. 17)
Y EEE Montreuil # X K #& B (Callovian)
WELRA G AR Gr44 Pteroperna costatula
HINRAR A 24 P. plane, HEEREFNRE
WEIR MG B IRA, HIEAML, Mo-
rris K1 Lycett Y4 4EX} Preroperna costatula fYFT
H#R, EMLEAFAEEIZMERT —ER
o

MIEASEEE = B RR P, RE 1
R B e /N B SR K Costigervillia crassicosta
(LENR 1,E 2e, 2d) HEARMMRKRE, JHFHF
M Pteroperna costatula Yo TRI—BESL, MAE
T 500 RAKEMEMZ b,

£z FFRiR, Preroperna costatula %78 R
SRR AR S BRI B, AN
AR EHRMHVAR T3 A Costigervillia
JEE S/ THREE (Tethys) &
S, TRTE Bl (R TR #rig bk,

crassicosta,

AREI RN R AE LR RS
TERGBEHEBERBXMARTER, B
2> TilE S — o BOERLRIE K St By T —
FBM.
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XHE, 1979; EikMEAREREFEES M (1D, BB,
225—314 > ER 78— 96, HIFAHIR4ES

FRA> 1982: WZRIIE Permoperna (RFEHKD. HEY
23R, 21(5)

HEH, 1985 RENNALNA. 319> 46 ER. =
B,

Arkell, W. I, 1931: A monograph of British Corallian La-
mellibrachiata. -Palaeontogr. Soc. (Monogr.), pp.
181—228, pls. 21—28.

Chavan, A, 1952: Les Pelecypodes de Sables Astartiens de
Cordebugle (Calvados), -abh. schweiz, palaeont. Ges.

69, pp. 1—132, pls. 1—4.

Cossmann, M. M., 1900; Seconde note sur les Mollusques du
Bathonien de Saint Gaultier (Indre), -Bull. Soc. Geol.
France Ser. 3a (28), pp. 165—203, tav. 5—38,

, 1924: Extention dans les Deuv-Servres de
la faune du Callovien de Montreuil-Bellay, -Mem.
Soc. Geol. Bretagne, Rennes, (1), pp. I—53, pls. 1—
7.

Cox, L. R, 1940: The Jurassic Lamellibranch fauna of
Kachh (Cutch), -Palaeont. Indica, Calcuuta, (9), 3-3,
pp. 1—157.

, 1969: General features of Bivalvia. In Mo-
ore, R. C. (ed.) Treatise on Invertebrate paleontology,
Part N, Mollusca 6, pp. N2—129. -Geol. Soc. Amer.
& Univ. Kansas Press.

Cox, L. R. and Arkell, W. J.,, 1948—1950: A survey of
the Mollusca of the British Great Oolite Series, -Pa-
laeontogr. Soc. (Monogr.), pp. I—XIII, 1—48; pp.
1—XXIII, 49—105.

Desio, A. e Rossi Ronchetti, 1960: Giurassico medio di
Garet El-Bellaa, -Riv. Ital. Paleont. 66(2), pp. 173—
196, tav. 16—18.

Duff, K. J., 1978: Bivalvia from the English lower Oxford
Clay (Middle Jurassic), -Palaeconiogr. Soc. (Monogr.),
pp- 1—137, pls. 1—13.

Fischer, J. C., 1980: Fossiles de France, Paris, pp. 1—417,
pl. 1—135.

Hertlein, L. G. and Cox, L. R., 1969:
Moore, R. C. (ed.), Treatise on Invertebrate paleon-
tology, Part N, Mollusca 6, pp. N302-—306. -Geol.
Soc. Amer. & Univ. Kansas Press,

Johnson, A. L. A, 1984: The palaeobiology of the Bivalve
Families Pectinidae and Propeamussidae in the Juras-
sic of Europe, -Zittelliana, 235 Seiten, 11 Tafeln,
Muchen.

Leriol, P, 1883; Etude paleontologique et stratigraphique
des Couches a Mutilus des Alpes vaudoises, -Abh.
schweiz. paleont. Ges. 10, pp. 1—96, tav. 1—15.

Morris, J. and Lycett, J., 1853: A monograph of Mollusca
from the Great Oolite. -Palaeontogr. Soc. (Monogr.),
Bivalves, pp. 1—147, pls. 1—14.

Newell, N. D, 1937: Late Palezoic Pelecypods: Pectina-
cea. -Univ. Kansas, State Geol. Surv. Kansas, 10,
pp. 1—123, pls. 1—20.

Newton, R. B., 1895: On a collection of fossils from Ma-
dagascar obtained by the Rev. R. Baron, -Q. J. G. S,
51 (201), pp. 72—87, pls. 2—3.

Parnes, A., 1981: Biostratigraphy of the Mahmal Forma-
tion (middle and upper Bajocian) in Makhtesh Ra-
mon, -Geol. Surv. Israel Bull. (74), pp. 1—51, pls.
1—I1. ‘

Reed, C., 1936: Jurassic Lamellibrachs from the Namyau
Series, Northern Shan States, -Ann. Mag. Hist., Ser.
10, 18(103), pp. 1—25, pls. 1—2.

Family Pteriidae, In



720 H O B % M

26 %

A REVISION OF GENUS PTEROPERN A (BIVALVIA) AND
ITS TYPE SPECIES PTEROPERNA COSTATULA
(DESLONGCHAMPS)

Yin Jia-run

(Beijing Graduate School of Wuhkan College of Geology)

Summary

The views presented here are based on a study
of the fossil bivalves collected from the Yanshe-
ping section in southern Qinghai province, which
were etched out by diluted HCI solution to give
internal molds showing the hinge and muscula-
ture, especially in the genus Pieroperna.

On the internal mold of some specimens the
anterior adductor seems to be completely obsolete,
the pallial line consists of a series of discontinu-
ous pits, and there are both anterior pedal retra-
ctor scar and pedal elevator scar.

The ontogenetic development of Preroperna
costatula (Deslongchamps) has been differentiated
in the following four stage:

1. The earlier hinge structure consists of a
narrow ligament area with at most 3 pits and a
slender groove-like hinge plate with 2 cardinals
in each valve.

2. The hinge plate is separated from the li-
gament area, and is marked by crenulation, but
the lateral lies within the ligamental area, while

ligament pits increase in number.

M

3. The hinge is composed of both a fully
developed hinge-plate and a wider ligament area,.
but the cardinal teeth are weakened and the late--
ral tooth lies within the hinge plate.

4. Cardinal teeth are almost equal in size to
the crenulation and therefore can be hardly dis—
tinguished from the latter, while the ligament—
pits above the umbonal cavity seem to have migra-
ted to a more dorsal position, but the posterior
pits have moved in the opposite (i.e. ventral) di-
rection.

Observation on a series of specimens ranging
from juvenile to adult individuals shows that the
smooth scupture of Preroperna costatula remains
the same during ontogeny. Those specimens with
radial ribs regarded as juvenile individuals by
Morris and Lycett should be referred to Costiger-
villia crassicosta (Morris et Lycett) rather than to
Preroperna costatula. The development of hinge
suggests that Preroperna most likely arose from
Permoperna, a genus indigenous to south China

and Japan during the Permian.
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FAREFERRMEERLEWRER. BABKBREANEX,
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la—2c, 3a—4e, Pteroperna costatula (Deslongchamps)

la. ERGHEP RiE b, AROREHIRALE
RENERATRHE. L. HRNE REANERRAR
NELEARKAGERET(BHITN . 1d. & lc EBHEX
K13 FRBUERBEHNRMEREHR. le. ARRNERYE
RHE, 4 BRI R ET E R AMELR(ER IR R ).

2a. BRABEHEMRIKET . 2b. AFEAK, 2c
ERAEGIRER).

3a. SR LRI SR AARNAER, BEILELHR

HENPHFEX. 3b. EFAE> RETSRABRNNES, &
WM R HH X

4a. EFRA, 4b. ERAB KNG, 4 EFR(HRE
Bo 44. ERRBIE)TREE. 4e. ERANE, REPH
X A0 i 5 CBRAE HADo
BidS: Y8407—Y8420, HMEHEBEARETHRABREAR
FEEIE > B R B G
2d,2e. Costigervillia crassicostza (Morris et Lycett)

2d. £FEX2.5, FEBRERER W, 2e. £FX2.55
ARG BHERNE . BidS: Y845201, Y845204,
FHEMR k.
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