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| . WELERPDESZHFNEBR P E. FHRRE
s ﬁ V ﬁ ?étl%\ AR, BE, OFF:  Assiminea

TE=ZRFA OHBREE 1972 FEIE
48 FH T Wird B ool B F X Fril Do 4 #
250—425m HB&, B 175m, HWHRTHREZR
WL MIBE AR R M &5 FL 1, BB 2E 1k 40.5—
383.7m oy A AEBLIL B A B KEE &5
PERRSH, mRY 90km?, HIAHRIEIL 4
AR, EER—ERHEMANE THUEKH
BB, UREGREAE, RREaRE, KNS
FEHRREE, BER NEL BE.AHE
EMHAERS . AR B B HF Dt
4 HRMBERER 8 Fo ARBEAXNTMEET
MBAWTF:

FERBE: FHE=ZAZFEEA
R & A~

HREA(E: )

4.4, RIRERARERREE LR

CIKERE, PHEEEOE . BE, AHLL

Ao O mﬁ Mirolaminatus (Monolaminams)
sp., Assiminea sp. 56.66m
3.RBBEREXRGEKEARE, RPX
AEAARW. FAEE 12.99m
2B VRO BRRANKZE, EKETR
HBEEHE, FEENEREOE, MEX,
BEtA, DOEH: dssiminea costata, A.

magna sp. nov., A. mjrabilis,

A. crassa, A.

sp., Mirolaminatus (Monolaminatus) wvulidus,

M. (M.)sp.,

Bithynia (Pseudemmericia)] humanensis sp.

nov., B. (P.)9 bicircaforma sp. nov., B. (P.)?

sp- 56.05m
1.4FAREXRGREBANERKE, B

M. (M.) xinhekouensis sp. nov.,

Bithynia (Pseud-
(P.)?

sp- " 49.3m
= =
BFENFHA=ZE (Eh)

costala, A. magna Sp. nov.,

emmericia)? hunanensis sp. nov., B.

=L ERAROEEA
21 A& B AE SR

W OEBEREOFNA, K3 E 125,
Hp s ANEM, 4 AFFHA 3 MREM, A%
MMEAK, BAE 2.5—3.5mm Pl EEE 90% £Ho
AESMNERZE “U” g, NBL% X% “C” #
ILHBRAEN, “UEES “C” B4,
e R AR %EJﬂﬁ?ﬁﬂffJ%fﬁ:EUﬁﬁmﬂfﬁu
mEHEL.

M@?ﬂ%ﬂﬁ%%ﬁ@ﬁﬁ%ﬂﬁkaﬁﬁﬁg
BARFEPI(IE 1), dssiminea BITIWMEER
MENESLURCARNES 2 R E H(s)
BHEHE, ¥HENNYE. Hh 3 MEMYAR
BRFHALELE LR, B 4. cosrara LT RE
TEWEZ T A, mirabilis R A. crassa HIKIH
BER/D ;3 A. magna DH1RA, BT E
BIHRE o Mirolaminarus B 4 NJE R Mo-
nolaminarus, Bilaminatus, Trilaminarus F1 Tetra-
laminars (GEEGHTFR, 1982), EEFEE
WA KR, BRI RESFitHEm oA
RE Mirolaminatus (Monolaminarus)
M. (Bilaminatus) petasicanaliculus /> BH1E,

validus,
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HOZRAERA LRI TR LRF
HBHRFEDER (EHHE, 1980), Bithynia
(Pseudemmericia)? BIEHH DA E H _1fr,
B A EF. B. (P.)? huranensis sp. nov.ZE (1l
REFRDFEHA" ZBBEHIN; B.(P.)?
bicircaforma sp. nov. SipRIEHH ., ZERAE
BEHAET EHF M B. (P.)? bicirca FHHMU
24, BR AR, BIGE DB/, RE/N, 5
BE. EpHEL -, ZBETEHFHARNALRRL
Mirolamiratus [B(TEHEH, 1980), HILLUE
H, I OANEREOZ M AAEGERST
REFENERAH, HF —ENEKR, 5K
DA ZBRAER T FHNER,

W OARRA A, EMEREOE A
Bk, ZE BRIERN R DNER T, BA R
AR, EARXGEI T — %548, o
THERE, A5 GBS L R R E
MEHHERE T &R

SoziEnRE. an. . ERE e+
DFEE.WREEANRS. RELTIFR..Y
B 5S4 Maedlerisphacra  chinensis-Charites
xinhekouensis & ,INAI REMEFHE—F &
Fritto MERERIALBEEM RN Cyprino-
tus dongyumidoensis-Cypridopsis dongtinghuensis-
Pinnolypris yuanjiangensis 40 & NN R EH
o MMAHAFR(1972).EFET(1978)FF 5,
HEhTEMERY S 849%, BT EWER
139%, ¥ 1.2%, INARKREREHFHt. 5
EMEENERROZNAAE, BNABRR
Frit—REmtt =, ErRE T RdHito

= it B b

B HARBE Genus Mirolaminatus
Wang, 1977
B R ITE Subgenus
Monolaminatus Zeng et Hu, 1982
BHMY B Mirolaminatus

(Monolaminatus) validus Wang
(BRI, A2, 3)
1979 Mirolaminatus validus Wang, FEEE,315 5, ®K I,
E 1_30

1982 Mirolaminatus (Monolaminatus) validus,

HIBF B, 265 TIEM 181, 14,

AR TE, AR&EHER. ERK,
(B, 5 e g i B T, BE R A R, WA
—HAERE, REERMRIMNSLMREINE
D%, BB L, DENREDAK
HiEEFR L. BALT DRI ZF,

BB,

ER (mm)
Bins ® fr =1 A x B
o = 3.417 2.499 20°
HGA-501-
&K H 2.3 1.632
o % 3.06 2.224 23°
HGA-502
E 1.743 1.224

Wit S MATHIRALL EEE&(1979)
B HIR(1982) 1B RS MAR AR A,
F AR EFER , L4 R Mo

FRMBE UL EHA S H A,

MO0 KER(EF) Mirolaminatus

(Monolaminatus) xinhekouensis

sp. nov.
(BRI, A7—9)

AEAmE, RF7, ARMEER. B
MmN, MEASERIE, Rnfaiie
B, SOHRMZRALI° EfH. HERE
H# , B —H B EER , R EINE D TET
WELK, EREREEZ S, REOA—
HEBMME RS, BT DX rhi g,

KR (mm)

Zieg | ®fr = % E E |xs
HGA-503| m= 3.595 | 2.703 [0.255—0.459} 90°
(Holo-

type) | zZE@ 1.224 | 0.867
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e #5 M. (M.) ovaus f{L, (BJG
EORNMREARA, IERBEERS, ER
M8 FHOZEKmNEED, OEREHES
B, R BRSO % ATIX Ao

FRERS mIEFFHFADA,

WEE TR Subgenus Bilaminatus
Zeng et Hu, 1982
WABE R Mirolaminatus
(Bilaminatus) petasicanaliculus Wang
(ER I, B 6)

1977 Mirolaminatus petasicanaliculus Wang, 430, EB
*, 78 T, R IX, A 20,

1979 Mirolaminatus petasicanaliculus, TR, 318 70, B
f I, B 12, 14,

1982 Mirolamsinatus (Bilaminatus) petasicanaliculus,

%&\ﬁ%ﬁ’ 260 ﬁ)@ﬁ 1799 E 7_‘8a

OHERTFE, ARSSBR. BIvEEmER
B, 5N S ST R M. AR
K, —RESOAFZ-BHRARN, ARR—
BEMENE, 5ORAHEY], L - RE G
MMNED, Kk E—HRER. BT OHR
ez,

ER (mm)
%S il =5 % *
HGA-517 | O 2 | 2.601 1.887
— oz | 2.16 1.53 30
— | li22 0.816 44°
FRE& KiLEEKE:HEO4H,

¥ AR Genus Assiminea
Fleming, 1828
A RHIBR Assiminea
mirabilis Zeng et Hu
(BRI, | 10, 11D

1982 Assiminea mirabilis Zeng et Hu, ¥ I R,267
ﬁ,ﬁ 1823 14—15,

A/, AR, ZW. BimEERE.
SNBIALLNB AN, BERAEM, WA —4

BROERS. BERSR s NALK i
FRHHRAME Lo

KR (mm)

= 1.836 # 1.479

HitStes ik SYEEE(198D)H
REI OB, O 2N, BED 2 3, 8
AT TR F A . |

PEAL YEILEFT ORI D4

BE¥ B4R Assiminea
costata Zeng et Hu
(AR, B 12, 13)

1982 Assiminea costata Zeng et Hu, S, HFE, 266
Bk 179, & 14,

COBRF T, ARWER. riREERR.
SMEBLENEILM, BERMM, S—HEHR
ZEheER . BALTRIE Z P SBURABE 8,

' K& (mm)
ziEs & %
HGA-508 2.958 2.193
HGA-516 2.652 1.938

FHERM Uil EHE O AR HRO
Ho

KYLBR(EF ) Assiminea

magna sp. nov.

(B 1, & 1)

OZEXREARE, ARMSER. BRERT
K. SN, LNEL ML ERIIH, &
MEEUMEER B , HiEE. RSt FEEREEFR,
HoxmsNE LR ME, ¥ EAMENEEN
W4k, ILINE BRI RTED 125 VR SOR B o B
AL T BB SRR

ER (mm)

& 3.544 % 2.652

Wi Hifh5 Assiminea retopercula #{Ll,
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EEOZMN/INGE 144—28 2%, | 1—2.2
2X), EMEEATHERELERERRRE o
mEmFOEREER-FEL, B—HEERE
RERMETTX 5o

FHEBS SITEEFFEEHFOH,

BIRE BT B Subgenus Pseudemmericia
Schlickum, 1968
B EIRE R (Fib) Bithynia
(Pseudemmericia)? hunanensis
sp. nov.
(BRI, 4, 5)

1978 Opercuium of spiro-comcentric type, (LT
A MER T A MR FEbE S, 140 T, R 30,8 23,

AEAKmE, ERl, ARSSR, 0%
HEHE—AMRARE, SERERLS, NE
xR T SNE AL oL B A
AR, —HE R ERR . BT RN, fr
F O 2 R s B .

EE (nm)

Eins A 5 %
HGA-504 Hi 3.519 2.652
(Helotype) ZEm| 2.907 . 2.142 .

- HGA-505 mE=-3 2.907 2.142
(Paratype) EAgT) 2.142 1.632

b HikhS Mirolaminarus (Monolamina-
1us) furongicus Zeng et Hu (1982) #B{LL, {HF
& O3/0NTO o, REE A ASNE L, 5 Birk-
ynia (Pseudemmericia)? monocirca Wang (1980)
FRLLEEOF/NMERN, RE/N, SMEE, 5
Parafossarulus? kustoides Tolstikova(1979)F8H:,
BEANRBIREEERRERLOR, mFHfEE
T & ffo

P EIT BT T

VAR BIRERE? (FFh) Bithynia

(Pseudemmericia)? bicircaforma sp. nov.
(BT, B 14)

AZEAMBRE, BR, ARMESER.T
R RE, S 53R % R, RELL&,
RS HENEE A, R RN E S5, Bl
HE, WEZER, BENARKPHARSA
HOBELR , B IR o BOEBEIH BESEM M, B A T
mEIEHE =S

EE (om)
Zids A =1 ol
E
HGA506 N 3.162 2.448
(Holotype) — 25 2.703 1.989
TE 2.193 1.632

ik R E  Bithynia (Pseudemmericia)?
bicirca Wang (1980) #BEL, 5& D %/, FME
LA A OB KL IMNE SRR AT, A
N4, BIWHE .5 Bithynia(Boreoelona)bura-
nensis Tolstikova (1979) Tz 1980 4E F B Hi& %
¥ Bithynia (Pseudemmericia)? buranensis (Tol-
stikova) 8L, FERE OEX/NTFHH, KB/,
IR MAGS , BIEREHE , RBCAR A T R
BIREMERIE X B

FHEM L E R O,HE A,

£ £ X W
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FiR,13 &4 W

» 1979 M. ZEIHFRLREFZLNEREORE
e, HErEh.FERLR. BFdRt. :

, 1980; METH=ABPELMORLE, HEYER,
19 % 4 o
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GASTROPOD OPERCULA FROM THE PALAEOGENE XINHEKOU
FORMATION OF DONGTING BASIN, HUNAN

Zeng De-min

and Hu Ji-min

(Geological Team, Petroleum Bureau of the Centro-Southern Region, Ministry

of Geology and Mineral Resources)

Abstract

The fossil; gastropod operdula deseribed
here were found for the first time in Hunan
Province. They were collected from the Pa-
laeogene Xinhekou Formation of the Dongt-
ing Basin, containing 9 species and 3 indeter-
minate species in 3 genera, namely, Adssiminea
costata, A. mirabilis, A. crassa, A. magna sp.
aov., 4. sp., Bithynia (Pseudemmericia)? hu-
nanensis sp. nov., B. (P.)? bicircaforma sp.
nov., B. (P)? sp., Mirolaminatus (Monolami-
natus) validus, M. (M.) zinhekouensis sp.
nov., M. (M.) sp. and M. (Bilaminatus) peta-
sicanaliculus.

According to a recent study of plentiful
fossils such as charophytes, ostracods, spores
and pollen collected from this formation, their
age is regarded as Late Eocene—Early Oligo-
cene, and the same may be said to the age of
the fossil gastropod opercula. The following
is a brief description of the new species.

Mirolaminatus (M.) zinhekouwensis sp.
nov.: Operculum rather large and
3.095mm in length, 2.703 mm in width and
0.255—0.459 mm in thickness. Chitin slightly
caleified. Dorsal surface of operculum bear-

thick,

ing a smaller and less convex plane with
its posterior end obliquing to the outer lip
edge. Long axis of the convex plane forming
a right angle with the axis of operculum.
Surface of operculum with marked sinistral
spiral lines; outer lip edge and anterior part
of operclum with dactylogram-like patterns.
Nucleus located at the middle of anterior part
of operculum,.

Assimines magne sp. nov.: Operculum
large and not thick, 3.544 mm in length and
2.652 mm in width, of spiral type, subspiral
in section. Chitin slightly caleified. Outer
lip edge more convex than inner one; parietal
edge straight. Sinistral spiral lines marked
by an obvious ridge with fine longitudinal
line. Dactylogram-like ornaments appearing
near outer lip edge and anterior part. The
present species is similar to A. retopercule in
general shape, but the latter is smaller in size
and thinner, marked with both sinistral and
dextral spiral lines over the operculum, form-
ing a net-like pattern in the posterior part.

Bithynia (P.) hunanensis sp. nov.: Op-
erculum rather large and thick, of spiro-con-
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centric type, 2.907—3.519 mm in length and
21422652 mm in width. Chitin  skightly
caleified. Outer circle mnarrower, marked
with obviously concentrie lines. Convex plane
rather large; sinistral spiral lines marked by
fascicles. Peripheral dent rather wide and
deep. Nucleus slightly concave or flat, loca-
ted anteriorly or slightly near columellar
edge.

Bithynia (P.)? bicircaforma sp. nov: Op-
erculum large and thick, 3.162 mm in length,

il s

2448 mm in width, of spiro-concentric type.
Chitin slightly caleified. Dorsal surface of
operculum with two convex planes; outer cir-
cle as wide as the ring; peripheral margin
elevated and sloping obliquely to inner circle.
Outer circle marked with concentric lines,
and inner circle marked with sinistral spiral
lines. Nucleus located anteriorly or slightly
near columellar edge. Arcuate ridge origina-
ting from nucleus and extending along the
margin of inner ecircle.

L

RARBRERRE R REahREAALRE, HEK 17 £,

R

1. Assiminea magna sp. nov.

Holotype, H#l, &idS: HGA-507, m{LEHFA;
Pl 4A,

2,3. Mirolaminatus (Monolaminatus) validus Wang
HHEW. BidS: HGA-S01, 502, HiLEFHE O;HHH
O4,

4,5. Bithynia (Pseudemmericia)? hunanensis sp. nov.
4. Holatype, ##l, 5.Paratype, Wi, BidS: HGA
-504,505, FLiLEFE O HE DA,

6. Mirolaminatus (Bilaminatus) petasicanaliculus Wang
B, BidS: HGA-SI7, il EEAR #ig 4,

7—9. Mirolaminatus (Monolaminatus) xinhekouensis sp.

nove.
7. Holotype, 4, 8. Paratype, Aj4tHiIiM, 9.Paraty-
pe, SMNEBLRE, BidS: HGA-504, 504-1,2, Hil
BFEO;HFNO48,

10,11. Assiminea mirabilis Zeng et Hu
10. %%, 1L.BEM, EidS: HGA-512, W BHA
O3 A4,

12,13. Assiminea costata Zeng et Hu
12,13 #H8EM, BI85: HGA-508, 516, (Ll BHA .
AR HR DA,

14. Bithynia (Pseudemmericia)? bicircafcrma sp. nov.
Holotype, Wi, &idS: HGA-506, FLil E & O,
FRN4A,
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