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HE =BG Leaid HEEHM AT R L EMBE X
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X W

(R 4 B Bl T S BT A AR T )

RHILIE, WHHARIBH Leaid M- T
Bho SEERERERE IS LREKEHD
BIRE(GR B %5, 1976, Shen Yan-bin, 1978,
M 1979), BER . ZREMLEEH. AA
THZESLH] Estheria rectangula Yokoyama(1894),
/NFRIT— (1954) » Novolilov (1952, 1956, 1960)
WABRT Leaid HE M HIFESEENHR
WA > AT EA BB mT HE R R AT
ZHEF®o. AT Leaid MBI MRy I RS
%, BRIDULT Bl A4, il L A M a8
WERHFREEFIETIN, ELHRIHEX
T T, Rk F R S f AT BT,
MR R BH RS 22000 76 A RS T >

EHE XM

AIFIRER Leaid ML, =T HRH
MEBAERFEER AR, L85 REA
CuiEt%E S, 1981) (KA 1) XEMAAERHR
Xl—BA =S ABHEZET 1978 FEHERIN,
BE7 A, EEEZNNEER . REE, Dk
tH, REEZREZRAERET, XMETH PR
£, WARETRRGQESESKT, EFE
R aEE—E. 2EEHHE2E 3/
(33 #), Bl Hemicycloleaia sunanensis (sp.
nov.), H. ginlongensis (sp. nov.), Rostroleaia

gansuensis (sp. nov.)o

NEEBARE AL TARE LR & & W,

AR gio B
Sunan Yugurzu @
Zizhixian

kST
VUNIIB?S?I

mERESe R
Sunan Yugurzy
Zizhixian

100
[ 50 100 150 km
t & =z %
o H 2 3 4 skm

#wE 1 REAtaEE



506 SR R S/ R S

AR\ _BEBEEXBERE T4 EF.BXE
Wi, AEE, R EHERBETIRKRTH
Xo MEHE L EIFA @R T T (G
R X UBA 5 BA TR D

EBHE TBHESFRER
AEE
L= @GRBAE(1802K)
5. RERABRKAARDEXRED &

20 %

4. REGEVE, LBARKKEAR

H FHENMEEDL R HKRAE

(D9£-2436, D9f-2822, GS1) Hemicyclo-

leaia sumanensis (sp. nov.), H. ginlongensis
(sp- nov.), Rostroleaia gansuensis (sp-
nov.); FE¥)A Paracalamites tenuicostatus,
Annularia gracilenscens, Lobatannularia
cf. lingulata, Phyllotheca sp., Pecopteris
tenuicostata, P. gracilenta; P. lativenosa,
cf. P. arcunata, Cladophlebis sp., Prynada-
copteris anmthriscifolia, Compsopteris won-
gii, .Taeniopteris sp., Zamiopteris glossop-
teroides, Z. lanceolata, Cfas:inerz/ia? SDsy
Noéggerathiopsis? sp., Pterophyllum sp.,

Sphenobaiera cf. tenuistriata, cf. Psygmo-

plyllum multipartitum, Strobites sp., Con-

i ites sp. 17
| = %ﬁ:@ﬁﬂ.@oa 57 %
| 2. RIRGGERDE, RIBE 5 XHK
| BEERRE 30 %
| 1. KE. KRB, RICERMADE, &

B E, e 46 %

TRHE L-BFEERA

—EBLN, MR EEEANHBARRNEY

- HESX, SHETEBERNE, #hERREXL-
WA R R TR E R, RERES
B o THE. BARKELZNRETED
X, 2370 TR L ERIMIFRREE DX, X
PRI J& T H Rl S8 4 TR 5 R LB

- KREROFR X LB X 1R R S 1 (I
£,.1980; Li Xing-xue et Yao Zhao-qi, 1979),

» %ﬁ@?ﬁﬁﬂﬁi%ﬁ%:ﬁﬂ Annularia_gracile

AREWEHEREANEDME, BRT 4
BREL, RERRAREILT &4

cens, Lobatannularia cf. lingulata, Pecopteris
uiscostata, P. gracilenta, P. lativeniosa, Sphaene
aiera of. tenuistriata % , X/ BE R EHIE i
4T , 4 Zamiopteris glossopteroides, [ER3
T R ZEREMEEHIILE T Compsopteris w
ngiio AR HIH AL A > Bl 5iX g
B3t WX —HEYBE RS, HE
HRNREIANSBE TR Sk, 54
eZHAR Y (XIS, 1981), o

RALR Leaid MR E K
U EEE, JREFRTRERGTHE
BRNZBRER Leaid HRMFELRE,
BRI, JLFBRER K G
2)o B4, DHTHKEZLEREHT
BYEZLE K (Kyssenkas ceura), £
ZEMRI K4 (Epynakosckasi ceuta) il
W4 (Yekarckas ceara) DL GEHA (M
nuckas csura) (Novojilov, 1952, 1956); 2_‘{;"
HH R, BT LS50 76 nE
41 (Byrapukrauckas csuta) (Molin et Novojile
1965); £ BHI/RME, ™ T &% Kynrype
A1 Kasanckuit Spyc (Novojilov, 1952, 195t
EEE. D/ T T 8% £XEH, 246 TR
ﬁﬁ%?iégﬁ%i@ﬁ?ﬂ(Weuingtm Forma
(Raymond, 1946); 7£EFHEARHEAR, I
— &% Rio do Rastro HFIE(RD ML £
4t Estrad Nova Ff (Cardosa, 1965, Almeid
1950); ZEHE A%, ZAT £ Nal
wer Beaufort beds Madumabisa shals (Kobay
1954); ZEMARIT LT R/R + E =2
T/RZEREE (Belmont beds) (Mitchell, 192]
FEFE R INF=T Horlick mountains, Ohio Ran;
Mercer ridge B A S KEHER , 5 XEH Gi
sopteris 4z (Tasch, 1965), b iRIXLEH
Leaid M54, DL Leata, Hemicycloleaia,
leaia RIS B AL E, HEEHRE
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FE2 WRER.BE Leaid HHEE A
(MBI R R, 1978 B S0 A

EZBBN Acantholeaia FTEALBFEER, T8
BREABRHE 2N, EEZLFIGE M —HE
AR, CREEELYVHBRRZRFENE
X, HRTER BRI A D, WX DL HEWT o

M AT R SR SRR BTG RERY, MORhIE
b PR E Y @i Ok o= ) WAK: it i ez e
BB B o MR R, AR K. B R
BB N AEFRTE /N MIA T o MER] 2 Leaid
WA R Y A EI LR B, IR Bk,
Rk R I A —RE, Fhivhg R
Fr53 B .1 Leaid M MAER LB,
BREEUEZN. —ESLNEKESTHNEE,
oA Leaid M ENMR2RESHEESEBROR
B, Leaid MEEAT 2RI S A5 X 24 K Bl 2=
BEURGET & At R,

Leaid MM RER T RRAETE 4 >
G PETER 4> 75 (Shen Yan-bin, 1978,
RN 1979), Tasch (1980) 1R4E Leaid M-Jf
NEHEE, XETHE—FHRIF. MikdTE

AL Hemicycloleaia [RIT 53 7 EI B AR WL
4 4 H(Cannig Basin), T F G545 8 A4
(Anderson Formation); Rostroleaia FE 2 41[0
b4y 753 2 hr 7R 1L Bk A Nikolaevsk Gorge, =T
T &% Kasanckas cButa; Leaia F1 Trileaia lfL
TERARE & AR LA, HIEET MhELRR
M ARMREE. MTHES T, NS H
IREBRMEAL TR EMTE#.  Rostroledia 7R
£ = B4, A M E AR ISR PR » Bh IR X Ml
T.EANRA 12 2 FHEZANIRN R
HFREEL,ZEMKIEE HATRERGROARL
BB RN Leaid MR ¥RL, BILXX
AEBEAIRBRENTHE, REERRE. W

B, Hemicycloleaia, Leaia fEARLEIMN T
EAREHEIBEANR, TRES FHEE,HY
FpM& == Fifeshire, FUHAPRNTEEL S R Cal-
ciferous sandstone series = Hemicycloleaia (Jo-
nes, 1862, Novojilov, 1956), T ARHN, FHE
E E. RIS, Leaid MEKMHS A
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HooE o F R

BB ET. A THAEREE THE—SHRE
(Raymond, 1946, Jones, 1862, Warth, 1963),
BAFIW - —B5H Trileaia, A% BER
M EFVR, EIEBARNJE T Hemicycloleaia,
ZHHY Leaid MHXARABHWE_BLN, M
EARIEBmE, MREEENN. MKk
SAERS T, AREHEREE KA Z LR E
IR REME . PRI 3% AR U K RS iR ED A Leaia,
Hemicycloleaia HIICE, B LI, E¥E
B RMEATTEo

HE Leaid M EEMTE, BRIZIAKAE
AR, R TR ERAR. —B4&
BB AR —BakhE. B
BHEMERIINIE, BRYTHR—FEAT
¥ Leaid M MEUIER , —ER B EENME.
HNIRNE R F G Leaid MK, MAERTH
B, EEERLE, SHKEZERGH =
BEMTELHHX LS5 ) Leid
ML, B H AR E
Bk, BRMABETRE,, EAEEE. HM
NEHBREDRZEHEYENS TX—8%
RE, HBAMNSEEHACEELES, mA
HFE B I RVEER . BRI T H R A

o

;o Tk

FERHESIEE Leaiina Kobayashi, 1972
FEKHE/rF Leaiidae Raymond,
1946 g
REFEKHF B Genus Hemicyclole-

aia Jones, 1862

¥R T Hemicycloleaia laevis
1946

BiE FMEREE. HTEE. SRR
¥ FMAEPFBHE, HRIESHRES;
Bl S JE 4 B I 4 50 B B 7 ML R i 8 o ,

- SHEER RS PRAHM——BL,

Raymond,

(C)Y1994=2023"China "Academic Journal Electronic Publishing House"All rights reserved.

5.5—6.8 B, H A 3.3—4.5 BoKo B!

ML BB (FiF) Hemicyelole

sunanensis sp. Nov.

(EIR 1, | 1-5) .
EMERMET, 4k %KD B

#, AR K, rTEE&BREI . ﬁﬁ%‘%%
R > B BT B, T4 2 IR, 7T JR
SEHHBEHLE, fIERNTES. 3
BAEWKBHE,fIF L EEE, WA £
SEIL R — A 5t R 2 A R RIR S
W EE NS ERBEN AR, B
EMRNE 7 RERERZE, REEE XA«
$1 89°—95°, B £ 35°—51°, ik —HRT]
BER. ERERMN, 6—11 &, 4K il
BB AHN B E 51 R R Mo '

HEER(EX)

225 | am| 6| %k | x5 | BE/

Ju
76174 90° 532 6.5 4 1.6
76175 — — 555 4.5 1.22
76176 89° 45° 6.8 #34.2 =
76177 92° 352 5.5 353 1.67
76178 95° 4307k beS 3.9 1.41

ARRIEE XA E AR

K » KA BT » 9 A6 ST 6 2 M A R R
TR %, R EEA KRR o 4

£ Leaid MEEA-g0l sEgERE T, M5 HE
EHR/D B — R s, s R DUEE
T HE &I ER Monole olopbu;o ﬁ
%0 Hemicycloleaia BITR I BHB TR T 24

O L H— B E S L R E R 25K

FEZE R L, XFFE, 5 Leaid M4
B EEH BT AR, R%Eﬁ'ﬂﬁ%ﬁ}
B RS 1

FAE FEE X, k= Sgk

B Hemicycloleaia mitchelli (Etheridge)(Molihi
Novojilov, 1956, pl. VI, figs. 1—3) TRIER
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FENERBERMEE, MY SERNEA
SR, £ KW BT . AN EN TS
MRIEMEEER, WEBRNEEREZTE
LG R KRB E R TS
OEE T, SABERERANEE
G5 b & 20 Bl 5 4 (Epysakosckas ' esuta) i) Hemi-
eycloleaia khalfini (Noyojilov, 1956, pl. VII,
fig. 6) LT, KB EH M ARE ST, o
FNT 90°, LIS EES TR AR X
AFEINE RS SERNR A, SEZER
"ﬂﬁ'F:%é}E. Kaszauckas ceutafl) Hemicycloleaia
";diocris (Novolilov, 1956, pl.VI, figs.2—3) i
B A, BT R RO 5 2 R0 T 4 2K P 6
KFER, WE—HEMEES. HKREER
W -ER TR A b B R4 Igorvarentsovia
};gem HERKT L EEN 'bk%'fﬂi, Novojilov
(1956) ZBE GRS 5E KL L 2
RSB EE BT I‘gorvaréntsovia ZEZANE
YRR A% Igorvarentsoviinae YR o X
FHEAE Leaid MM REBIAR, HERE
R S I BLE VR Hemicycloleaia BRITE X
& (% ,%, 1976, Shen Yan-bin, 1978, ¥L4
W, 1979)0 MFLHELEFE, XAMHHMFLAER
e A (Novjilov, 1956, 1960), T
SRR 5,

 HBR HEERA K E W TRR K
W =BG AL

FRYEFKHEST ) Hemicycloleaia
ginlongensis sp. nov.
(BRI, B 6,7)

XAFS Hemicycloleaia sunanensis {1 5

mHEER(ER)

bmizs | om |6 | k| xm | BN 5T

i617s | 115° | 51° | 6.3 | 3.8 1.66 | 10

"«76180 = — T 34

!
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RUSBE L AR ST, HE 5
BH2 fi (o f)3K 115, BB ERER IR
BRI, MLMEELE, 4Ky LAEM#TE
KRR SRR RS o
PMEE FRTH.

B EE 1B /18 Rostroleaiidae
Novojilov, 1956
FAEFKHFE /B Genus Rostroleaia
Novojilov, 1956

R
1952

BRE TE&K, BRXTE. MRS HE
KA, ANTEMERER. EREEHE
RSN HREHARER T

SHuEf PEEE. 7B hEEEE
—&%.

Rostroleaia martynovae Novojilov,

HRAEFERH RN (F ) Rostroleaia

gansucnsis sp. NOV.
(BRI, B 8, 9)

EmE MR, MEhERN, FK 58—
7.1 Bk, 570 4.6—4.8 B, W E A R B,
hFE R TR o AR RS2 IR,
WM T, MRS, SmLRE
BB, SR ET RS, S S5
EHBAR, EEHIES 7 RERTZRE,
@ fi§ 90°—105°, f fA 39°—48° K K +-4y %
H, A KR, SRS LA 2Rk
MR B R DI LA B R & AN o
AT 90°%

RAEER(ELR)

BiaS || B/ | BK | %W %’&E/ %{ﬁgﬁ

7618171 10575482 I 5 28 4.6 1.26 8

761877 [0S 308 F T 4.8 1.48 9

bR FHEFTLHRME—2RN
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Rostroleaia martynovae WX FIR, JFE ML K5
EHERSN AN R EEl, MLRS%ARE
K (Novijilov, 1956)0 XAFERATER
RENHL T B ERBHA (Wellington For-
mation) f{ Rostroleaia reflexa (Raymond, 1946,
pl. VL fig.1) HEHEM, RIEEELKS
EERATT, ¢ LT 90°, AKHERRE, &
HEBES I TRLAR,

FEHER  [FERIF,

EESETM

B XA, 1980;  HIEEEE, HENKE.

NP ERR R 0N, 1981 A5 /RE L Ea
NANEMHERE,. DEEERFEE+_EEAE
SRS P R

BRBRZE, LRW, 1977 MHBEMCEBEREES,
19755:2,

WHRM> 1979: FERHEALEREEF FRATHHIE
W Leaid RpGRIRAERB, HERRE, 1979,
3(2)
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. OCCURRENCE OF PERMIAN LEAID CONCHOSTRACANS IN CHINA
- 'AND ITS PALAEOGEOGRAPHICAL SIGNIFICANCE

e
it

Shén Yan-bin
(Nanjing Institute of Geology and Palacontology, Academia Sinica)

The Permian Leaids described in the pre-
gent paper were found for the first time in
|China.  They oceur in the Upper Permian
Sunan Formation near Qinlong of Sunan Yu-
gurzu Zizixian, Gansu Province.

The stratigraphical sequence of the Sunan
Formation in this region is outlined in descend-
Lower Cretaceous Xin-

L

ing order as follows:
mingpu Group
unconformity
Upper Permian Sunan Formation (180m)
- 5. greyish green and purplish red quar-
tzose sandstone intercalated with fine sandstone
4. light yellowish green sandstone, upper
part intercalated with greyish black shales, con-
taining conchostracans (D9£-2436, D9£-2822,
Gsl) : Hemicycloleaia sunanensis (sp. nov.), H.
ginlongensis (sp. nov.), Rostrleaia gansuensis
(sp. nov.); fossil plants, Paracalamites tenui-
costatus, Annularia gracilenscens, Lobatannula-
ria cf, lngulata, Phyllotheca sp., Pecopteris
tenuicostata, P. gracilenta, P. lativenosa, cf.
P. arcuata, Cladophlebis sp., Prynadacopteris
anthriscifolia, Compsopteria wongi, Taeniopte-
ris sp., Zamiopteris glossopteroides, Z. lanceo-
lata, Crassinervia? sp., Noeggerathiopsis? sp.,
Pterophyllum sp., Sphenobaira cf. tenuisiriata,
cf. Psygmophyllum multipartitum, Strobilites
sp., Conites sp.
3. purplish red fine sandstone
2. light greyish green sand.stone, at the
base with grey conglomerate
1. Grey, greyish green and purplish red
fine sandstone, conglomeratic sandstone, con-
glomerate
conformity
 Upper Permian Yaogou Formation
It is noteworthy that the fossil plants of

the Sunan Formation in association with Leaid
conchostracans were predominated by the ele-
ments of Cathaysia floras, such as Annularie
gracilencens, Lobatannularig cf. longulata, Pe-
copteris tenuiscostate, P. gracilenia, P. lative-
nosa, Sphaenobaira cf. tenuistriata, ete., and a
few elements of Permian Angara floras, such
as Zamiopteris glossopteroides were found in
mixture with the floras. Based on the floras,
the Sunan Formation is considered to be of
Late Permian in age.

As shown in the Text-fig. 2, during Carbo-
niferous and Permian period Leaids were wide-
ly spread in all eontinents. If the pattern of
continental distribution in Permian was just
like the outline of the present earth ie. con-
tinents surrounded by ocean, it is difficult to
explain the leaid geographical expansion, be-
cause conchostracans only can live in small
and shallow water body, and cannot swim for
a long distance. Therefore, leaid paleogeogra-
phical distribution has furnished paleontolog-
ical evidence for the theory of continental drift.

Leaid conchostracans originated from S.
China and then radiated southward and west-
ward (Shen Yan-bin, 1978). During: Early -
Carboniferous leaids probably dispersed sou-
thward to Canning basin of W. Australia and
possibly westward to Scotland. Since then it
has flourished in Europe and America. Upper
Permian leaids of Australia can not rule out
this possibility of migration from south con-
tinents. It is not sure whether leaids of the
Sunan Formation were from Siberia or from
China where nothing has been known about
Carboniferous and Early Permian leaid con-
chostracans.

Description of New species
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Hemicycloleaia sunanensis (sp. nov.)
(PL I, figs. 1—5) :

Carapace valve long elliptical in outline,
two radial ridge weakened in the peripheral

growth bands, frequently not reaching to the

~ ventral margin, alpha angle 89°—95°, beta
angle 35°—51°, growth bands quite wide and
flat, with irregular horizontal polygons.

Comparison: the species is approached to
Hemicycloleaia mitchelli (Etteridge) (Molin
et Novojilov, 1965, pl. VI, figs. 1—3), but the
latter has a thickened dorsal marginal ridge
and radial ridges reaching to the ventral mar-
gin. Hemicycloleaia khalfini (Novojilov, 1965,
pl. 7, fig. 6) differs from this species in its
carapace valve subquadrate in outline, alpha
angle less than 90°, and two radial ridges not
weakened in the peripheral growth bands.
Hemicycloleaia ginlongensis (sp. nov.)
¢RL TS figs. 6. 7)

This species differs from H. sunanensis
in its much arched dorsal margin, umbo located
near the middle of the dorsal margin and alpha

15

RAYRETHEN FEE MR LYW, REPRAEEEN, HKA 10465, LEETHRAEEEAL
ABEPRKR, EZBGIRMEHE XALAEYBEHAME R EEEmERES e

B & 1

1—5. Hemicycloleaia sunanensis sp. nov.
L. HRTFROMM, X6, RES: GS1, BigS: 76174,
2. RPN ERRAMIME, X6, RES:  DH-
2436-1, Big5: 76175, 3. A, RES: GS1, &
idS5: 76176, 4. ZLH§5ME, Holotype, R&ES: GS1,
BigS: 76177, 5. £, RES: GSl, Eig=:

E S

angle 115°. . : ‘
Rostroleaia gansuensis (sp. nov.)
(PL. 1, figs. 8, 9)

Carapace valve elliptical in outline,
radial ridges weakened in the peripheral gr
bands of the adult individuals, alpha an
90°—105°, beta angle 39°—48°, marginal g )
wth lines behind the umbo recurved sinuou
postero-dorsal margin more than 90°.

Comparison: this species differs from R
martynovae, recorded from the Nikola
Gorge in the Ural Mountains, in the latt
dorsal margin longer than the length of
carapace valve, marginal growth lines behing
the umbo recurved obviously sinuously e .
postero-dorsal angle less than 90°. The pre
species resembles R. reflexza (Raymond,
pl. 6, fig. 1), collected from Wellington For
mation of Oklahoma, U. S. in the outline o
the carapace valve, but differs in the v
growth bands and two radial ridges not reag
ing to the margin. 3

w90

76178,

6—7. Hemicycloleaia ginlongensis sp. nov. o
6. %3, Holotype, R4E5: GSI, BigS: 7617
6 a, b. A—iFARMEMRAHMEKN L 1 5 6
X40, 7.M,RES: GSL, BiaS: 76180, |

8—9. Rostroleaia gansuensis sp. nov. ud
8. M, RES: GSl, Big5: 76181, 9. 7
Holotype, R4ES: DOf-2822, BinE: 76182,
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Occurrence of Permian Leaid Conchostracans in China and its Palacogeographical Plate I

Significance
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