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RE R TS K R TR L 2k 4 JA S M. Amplovalvata sp. , Probaicalia
vitimensis Martinson, Prychostylus harpaeformis ( Koch and Dunker ). P. cf. philippii (Dunker),
I Gyraudus sp. ¥ AR 26 A By B 0 48 100 FLHRJZ IH AR, 0600 T 800 2 725 0 ot B B8 A A5 1

XA B4 WEE HAEE LS

XL LS VH B L DR 35 44 B A0 ] A B 7 2 — |, It L o 4% 1 19, 2 Ak 75
BURBIEACA R M. AR, VT LA I K TT R T ) E 9 S M R 2 T A
ﬁﬁ$ﬁ%ﬂ%ﬁﬁi%ﬁﬁﬁﬂﬁﬁ%J%&ﬁmﬂHDk%EﬂJ%&%ﬁ%J%%
PRAHL, 19885 BRAS HE 4, 19805 T M4 . 1987; TS, 19805 MR, 1976) . {04 A= )
B O A I JE AT 2 DL 103 PG 50 9 L 6 i 4L, 9 L, B L) 19 5 o A 2 2 o o
CRIER,1976,1980,1988) , 1] S EL4H ¥ o W B, A A 7E AL 5 % 22 AT b P Ay S B o b o
W Probaicalia Fl %Eﬁfiﬁmﬁ'ﬁﬂﬁﬁ(f%g,l()gﬁl) ﬂiiﬁﬁ?ﬁﬁﬂﬁlﬂlﬁtﬁi&ExﬂéﬂF
SRR AL AT R B TR AEEE T 1988 42 BA-A7 il K 98 8 2 ) AL 77 R % 40 b J2 BA R 1989 4E i
LB I TR A T R A B 2T DA B AT AL 00 5 ol b X R S L s
BRERMNREEEEIIT 4/ S Fho SO A4 3 T U, X 45000 5 = 14
S, AR M R D RS

2 MR A YRR AE

ICTAC S S o K SR R AR E RIS K 79.27m, Hy 21 BT w IR,
LI S, T P R I ST B B 1 e o MERMA FE=T 4
19 JZ2 KB TUE W, 4T Probaicalia vitimensis Martinson, 55 12 Eﬁ}@rﬁﬁﬁ Probaicalia viti-
mensis Martinson, 2 10 R IK &4 4 Probaicalia vitimensis Martinson Fl Am ploval -
vata sp. , SIRLAT B 9 BH Amplovalvata sp. , Probaicalia vitimensis Martinson + Piy-
chostylus harpaeformis (Koch and Dunker), P. cf. philippii (Dunker), Gyraulus sp. , fll
BT BWE AT Probaicalia vitimensis Martinson., HorP LSS O R BEIR BB L o R Y

o o R BE UL 2R AR IR A LA A H (K295 1-B1-410) ¥ i
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WRARMATERNER, R TE2 M EEHEL, X THEELEEYHERBIHAZ LG
INRAT — i ABAT A B AL, 1 1] 40K 2 B0 B 7 (R /N 2 TR A Smm LA R,
EL Prychostylus 1 Gyrawlus G, B H T &5 sl ARE RS e 1 % AT
W) Amplovalvata sp. Fll Probaicalia vitimensis Martinson, A8 49 H MR H HAZE Y Pry-
chostylus cl. philippii (Dunker), Prychostvius harpaeformis (Koch and Dunker) i % 12 5}
W) Gyrawlus sp. Fr 4l p, Ptychostylus J& £ 3% [ 4 J& & vk 43l , Ptychostylus harpae-
formis (Koch and Dunker) & 1% J& i) # 3 # (type species ), f& W1 & BT % |5 7§ 4 &
(Obernkirchen coal mines) 9 “Wealden "TT %, #R 5 75 % [€ 5 2 4 X (Dorset ) & /K 5] v B¢
HEB (Middle Purbeck ) B Upper Building Stones &2 , Cinder JETHER Al Cherty Freshwater J3
HEIATILR %5 Prychostylus philippii (Dunker) /4 T H 76 # )2 o Prychostylus philippii
(Dunker) k& Ptychostylus harpaeformis (Koch and Dunker) BN W, X — R I ETE T
Tlﬂlﬁ-@l&ﬁl{}éﬂ?%ﬂﬁﬂﬁﬁﬁﬂ%i%#irh A Peyehostylus philippii (Dunker) B4~
R C e Prychostvius harpaeformis (Koch and Dunker) £ 182 , i L, §i & 75 42111 14 1) i
I WK o Probaicalia BRI %% 4% F 1 B4 R o R 3R E LS 4
1l A I (L2 BRI A LAIE ) ST 102 40 (AR50, TR A28, 19805 46 15, 1976, 1980) , 7 2 4]
LW W W5, Probaicalia vitimensis Martinson £2 %) LT Ji& K 24 I B8 v T A o |-
WPRET AR, RIGHES R LY EE T A 554 EH R TE IR ) 4 A
T TR v 2, Ho i 55 45 7 5 22 20 R R 4L, WA KIRT 4, 1l 75 52 B 52
BT ZHFN P S 21, 22 BT 3088 70 0 6 400 T 20 R e o O O 1) 40 MALHESEH, REY
Probaicalia gerassimovi (Reis) 44, Amplovalvata 842 8 & 9 i 21 (Morrison Forma-
tion) Y B B 5 F (Yen, 1952) , 11 H 2 3% 1k B 22 b )22 o i1y OISR T, LA R B
B (AR BT, 1977, 1982) , M8 TE DY 4 o i (X 0 H 40 F 9 b )2 eh 4 % 3 AEF T H AR
Bl PRAFARZE , W AE AR JE MBI 20 9 43 T, 5 S P 140 1 3 Gyraulus J& & 38 [+ o 4=
(Rt A3 2 8 IO F o 56 b3 N 2 2 B 00 40 i R AMEFR UG R L8
AR R PR N L e W REBE A LAk B 5 5 F (R G h WorF, AT 78 E 6 4L Ep
(Obernkirchen coal mines) #J“ Wealden” 11 2-H1 Serpulite 75 A S 2 [ 14 &F X ( Dorset )
T IR 5 SE BER TR A Upper Building Stones JEE % , Cinder JATRHEE Al Lower Building Stones f9 T
S T B, WA ] 2 W) G R A L e B 0, e S L2 0 e 3 Al 5 P L5 Ser-
pulite A1 [ p H 0 X (Dorset ) 3 45 51 52 8 oR 0 A 4 1 XM EY LA SR
LI A R AL
I SCEL L4 IR AR i) R — 0 R R o 0 R 17 A 2 L e e VEAS AR —3
o AR SCELE N AR W i 40 8 W, SCEL AT 1 b 2 W, R 2 e 2l e W, L L
LI AR SCELA R A A B A A R L, Ay SCEA T TR R AR
LA R A TR Y

3 SR
L7 PU 5 o K SCEL AL 0 2 4 A 56 A T o 52 24 AL 5 1 D B

o SR AT A RS 0 AL B AR BT, BT LA, A B B 2 25 A A AR A 2 S 0 1,
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BLTHE R, RESH 12 MG, JLERABEE RO T, LS R REE
fEE A Z R HAHER) B o] 77 a1 1, 2080 B e T 3 28 0T 4k 1 AR 1R RS B0 I8 2 3h 4 iE B &
U8 0 ) i 8 AT FE DR VP WIS 5 53— 7 THAE 28 A0 2 T P A PR A7 1 AR 22 /D 10 45 4R i 38t 5
1A, X SE B/ IMULERIR B 35 520 1k A 7R3 W RE SR X L8 N 2 34 ( Praychostylus ) 7E I8 20 K
JEAT B8 B3 , B R 48 AL 88 ( Prychostylus ) 72 7 52 K B FETE | 8 SR TR 0™ , H 4 A B G ) o'
Sl , WAL [R5 1V T S B AR, R LAY, ARE A B T S S RE 4 B, X s
FRAE T GBS B TR B ARG 7 2, X 2K B R S TE IR VD WUR R IE T i S A MR 8 F—4
RASREIN B T BRI (538 W 1R TR VR A AR R R A ST R B X SRR AE ), th T
R B MGAAE TR, A T X S/ el R 0 3 | a3 2 At B/ A 0 A WIS 3% sh it B8 R iy
W, WS T TAERMIRT . 2R NMEIER E 8, T HREMA, &
277em’ TR A ARARET R, L RIHAE 117 MEEEME, XWRTIHERE R X4 Y
TEE W oy 5 AR, L b, A 68T 49 /i D N 38 ( Probaicalia ) 46 5 A~ 8 12 35 4= ) %
Hrk 25.86% , MBREAT 5 74.20% , AR EEUR (Prychostylus ) di 66.45% , /N IEYER (Gy-
rawlus )5 7.75% , A\ R IE R 284 W BERCE Ll o, A HMEFR AT O8I 49 70 X S AR W b o
A 2 GG i SR Y 18 8 (Prychostylus ) 73X 118 2 sh B BE P AR . dn itk K B
MR EA A FEV G X AL PR R, BT, DR B SRRSO 12 IR h . R
B R R A AT JL A BRI 2 5 B O MR S s B — R3S T R B2k LK
Wl RSN W Ry X fh g, 138 30 M e i XA — s b 2 b R T L K, A R AT o
Jes oty RSS20 AR 2K, — SR B v ) R R A B X R, AR T A
T LT AR PR IR ST FP 04 BB 2 5 0 I LA X e 5 3 O RS 20 B B R BT LA, AS R P Bl 0
10, 6 2 M PR A, HAA R B RERIR A 9 A IR AR T T A S R —
g TR ek oK DI . i X B FESCRES R 12) M RE 5 o i 2 264
Py RE IR ELAT XA B AR o B R T LA R TR 4N A A R F, BT L A T AR
Al BRI 2 UK FR B P28 . 53— T LA HAE R (Ellobiidae ) #4378 3 AR E £
K PR EE L ] PATS B UERA . P A A8 ( Peychostylus ) 43 A& 8 7R M8 E o b3 2
P4 T Serpulite #1250, % 5K Hydrobia F12E 8 b #8128 Neomiodontiden 4t 4 , 7R #
2 il 7K 158 1 79 (Huckriede 1967,S. 86, .203) ; 7F 9t [ 15 3 3 X ( Dorset) 15 B 40 4 T ¥ /R
DL s #F Hh 38 (Middle Purbeck) #) Lower Building Stones ( B Cherty Fresh-Water Beds J& |
), Cinder 2 # # Upper Building Stones i€ %, 1l Lower Building Stones % i # # )2
Cinder JZJET, Upper Building Stones JiK #8758 5t ¥ M )2 Cinder 2 THE, & I 77 5 Corbula
oA, RN, £ R0 2 K B AR B 4 48 4 (Arkell ,1941,p. 112 - 114. ;Cope J.C.W. ... et
al. 1969,p.61 - 63), MIBHIR( Prychostylus) TEYE p M X3 R E , AEF L, B S
#H 2 Cinder B4 5, 3= W 1 8 £ 2 [ 5 A X0 2 AR 16 7E TR i IR g o

B g A SR, 4 SRS MR DL AR A BIF 52 3R M, 0 TTOAR A FH A2 390 /K 1k 22 h 4 Fn e 2k 28 3h 78
] 79 A e A TR 2R P 45 | A ) 0 X A 1 1 R O 2 Wi, T 80 7K D 0 BEE 2 R K BN R A BN
it N 7 A it 2 R N ) TR S AR 2 B Y S, X T SR, Kk L Bh 5 B0 B 4
JEE 8 v AR L 4 T A B AN B M Ay, RS 4k B AR T S R 0 0T R S 7 ) (Reading,
1983,p.82,89. ) M1 K LLIAEFTBOFEM , MR AL P 55, T 380 9 X0F 490 6 11 < 7 b AR Uk
5 1) A A Pl 98 0 %ot A AR /) £ 7 b B A SRR it L, WK A KRR U R TE L AR 45 R
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oA 22 FH LR PR R R R T — A I SR R DL R XA R AR
EMEE T XM AR G % T — - E MR B, A 2R AR AR, A R AR
NVEREF EER.

FETT 57 70 4 b s X SCEL 2 T SR UUR B 309 , M S A TR T Ak Y PR ST OE S AR BTG L R T
2 I AT 1 K L R B, R B LR OB, SR AR AL S, B S0 K A BT e BE B
B I T — A R AR LI R S SR

g FRTIR XA IR RS BEARIE T A RRAE , B R 1) 40 A R E A AR SR IE R A L b
T MBLAC 0 T BURL R BF S KR, BRI B TR AR A& — A DLVR U D IR 2 B 3 2~ K FR B T
7/

4 JEFRHEIA

ATEEIF4Y Prosobranchia
#IEF] Valvatidae
K22 E Genus Amplovalvata Yen, 1951
K E R (R EF) Amplovalvata sp.
(BRI, E7-9)

1983 Amplovalvata sp. , WEHEE 5 213 0, &R 1,8 3-6.
ER A, RIFERIE T AR 1. Llem, B R FFIE , AL TR, RHAFUEHL, B 3 R
WA . R (R, 4 SR EMG . JLB B L. SERRURTE ., 52minA A W A 12k .
FHE MR A BIMET X, MR SRR, RURDE B 5 1R 8 5 LS
®E,JAA Amplovalvata & B FIEN o AT AR — R R R R RN S IIRE
BA 0 52 B 4 I 7= 119 Amplovalvata sp. FEAFF, RUERIFKZE , REM 4o

R 2 4EFR Micromelaniidae
BT HN/RYZE Genus Probaicalia Martinson, 1949
Y H AT N N/RYE Probaicalia vitimensis Martinson
(P AR T, P 10-12 )
1956 Probaicalia vitimensis, Martinson, p.32, pl.4, fig.34.
1961 Probaicalia vitimensis, Martinson, p. 256, pl.22, fig.42.
1980 Probaicalia vitimensis, 4280, 7 #5E, 5 154 7, 4R 4,8 4,5,8 - 10,
1980 Probaicalia vitimensis, W4 HE, 95 39 00, B 14, €23 - 25,

R4 E B (mm)

Hits FEE SR FORE EORE
131097 4.08 1.91

131103 4.01 1.90

131104 1.80 1.80

SN BRI, 2 6 — 7 MBI AL, 5T TR, SRIK S HETE | MRS RR AR IR h i
172 SHUNER: B AR . AR EOR [RLIE be 2 (A MR ST 1 B B A, 2 AR BE B Z AR 3
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AT MU, RLBE b AN 4% G 26 2 (W) MR R TR B WA ARt R MR i BH B IR Y LU A 3 AR IR
AT R e AN A0 A K2R, 2 HLTE M 2 [A) R PR I R T o G AR, TR AL . o 11 W R 30,
IO, v R, o R AR FE T AT B R A A

Ebde ML R FEMAFIE K 5 Probaicalia gerassimovi (Reis) 8 A, {HAS[A]
ZHREHERRA 10 Aﬁ)L)Ufuk%ﬁ%%,ﬁ%ﬁ?ﬂfﬁﬁ/%mwo

Fiid%IF4M Pulmonata
Hi2F} Ellobiidae
FEHEY2E Genus Ptychostylus Sandberger, 1870
BRI Melania harpaeformis Koch and Dunker
BAE  STURBL/N ORI SRR A, ARG R . S A A S BT S 5 A SR IR
29,5568 273, KffL. SERARIE, Lom MR, T imE , Tk M, S5 fa 0, s %, Houg
JE LA — B W h#E .

e T Prachostyvius J& B8990 2500 8 G A E W, Wenz (1959) ¥ itk J& VI A Thiari-
dae, Arkell(1941), Huckriede(1967) ¥ HJ& U1 A Ellobiidae, 1 # 45— B 52K FE0E TR
K R VA FR 8B (Ellobiidae) , [ A 24 Jii b5 4 19 7 11 3 F5AE GR A7 204, J0R 58 1A B
AR M & B LA Thiaridaes

e aw il N S R Y R S e

ST AEAEYR Prychostylus harpaeformis (Koch and Dunker)
(R T B -7; 8, &)
1941 Ptychostyvius harpaeformis . Arkell, p.112, figs. 40, 41.
1967 Prychostyvlus harpaeformis, Huckriede, p.201, pl. 15, figs. 11—12; pl. 12, figs. 1-8.

TR R INEETE , 4 M IRIA T AL, FETRIE , IR 7E06H, 10 T e s (E M T L, 18 5),
SRIRHETE | v 455 s SR LA, AL IR, LA [ N R S A SRR ™ o A8 S AR TR, HLA
it AURIR K, (UBRFETE , 29 0y i 2/3. 50 il B A A I ook i 0 A B 4 I
2% Al ) 22 0]y WA B TEG B 24 55 T RIOL, HLWT MR L S Pk RO, b I AR T e L il
fE R A S LT R s b s (B R T L 18 4)

FRAEm® (am)
il o 5 115 75 Fo B
131086 1.80 1.00 0.90 0.73

Eed MR A LL A i'iﬁr’l\’fuﬁi KONFETE B 72T | (oL & B AR W8 3A | 5 if 0 A 1A b [ 7
FEL A U R0 W S ) S R SRR AE K L, AL T AL S A i AR AR 5 18 = 7Y AL EF (Obernkirchen coal
mines) [ “Wealden " 0145, Serpulite /2 F0 9 5 13 &5 s [X ( Dorset ) 35 R U1 78 #1358 ( Middle
Purbeck) 1 Upper Building Stones Jit #f , Cinder JZ2 T & Fl Cherty Freshwater beds fiT 7= 1%
Ptychostylus harpaeformis (Koch and Dunker) 8 AL, H 2 Y BIFR A PR AT AW 4, 501 55
-t A 8% 175 I
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3E i AR (R 4EFh) Prychostylus of. philippii (Dunker)
(R T 1| 8-16)
1941 Prychostslus of. philippii, Arkell, p. 114, fig. 45.

AR, K BRETE | d1 4 N IRIR AL RS EHE, I T RERE (BT, B 16), IREE T
acer  SRIHETE MR TR L RS, S LG R, ELAT T 0 R, AR B, R AN T B R
WLk A% 2 T, GEaskmei, ARMA . ABIRE K, MAETE, 4 fist i 2/3. FETHDE
WA W AN R A A, IR, L B R, R AR, AR R 1A B A L
F 4l & AR R o

PR (mm)
il FC i G AEEY e
131089 2.58 1.10 T
131098 2.16 1.00
131090 3.0 .40 1.40 1.31
131099 3.80 2.16 1.80
131092 2.90 2.10

BRaE M AR AR B — i 7 A F AR N 5 AT L5 9 g Rt X /R DL T AR AR (Middle
Purbeck) ) Upper Building Stones i # , Cinder JZ i & # Cherty Freshwater beds Jilf 7= 1)
Prychostylus cf. philippii (Dunker) Al [7, i % Y Puychostylus harpaeformis (Koch and
Dunker ) 8% 8, B 5 AR [7) 22 4k 76 F 1 & 52 HOEHE, S0 B R A o

REER Planorbidae
INFEYEJE Genus Gyraulus Carpentier, 1837

INVERE (REF) Gyraulus sp.
(1, B 2—o6)

AR A E , U | i 2 A5 K A R FR BT AL, 55 R B B P TRT 2 0T i A
45 B S, (LT T 0 0 45 R B R O A . AR ATARIR. RFRAY BT GHT , AR 5 2R AL
Y S 2 B TR | L R0 1) LB 1) 05 B U4 T L A 1 AR B ARR
ek, BT EIRIIEAL . 5% 0 RUEDE BB, A SR T S B R SEIDEH, M A
K

FEAEEE(mm)
Tt T a6 7 1 g HE FE T
131095 0.85 2.25 0.85 0.95
131100 0.60 1.42 0.60 0.62

BRigE bR AR (0 AR AT AR AR A S A P AL T Serpulite HJZ B[] g P X
SR 1 A B 38 (Middle Purbeck) #9 Upper Building Stones JEHE , Cinder JZ2 TH #1 Cherty
Freshwater beds i /=1t Anisopsis fisheri (Forbes MS) (Arkell) #% AL, A [5] 2 Ab A AL A
T4 SRFR | (0305 4% 2 2% dab F JE e T BT 0 3 5 o4 e e 2 1) AN T IS R R AR
B AR
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FOSSIL GASTROPODS OF THE LOWER PART OF
YIXIAN FORMATION FROM SIHETUN AREA,
WESTERN LIAONING, CHINA

PAN Hua-Zhang and ZHU Xiang-Gen

( Nanjing Institute of Geology and Palaeotology , Chinese Academy of Sciences , Nanjing 210008)

Key words: Yixian Formation, Gastropod, Palaeoccology, Palaecenviroument
Summary
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Sihetun Area, Western Liaoning is one of the most famous location for Jehol fauna in Chi-
na, yielding the famous bird fossils and feathered dinosaurs. The present paper is concerned
with the fossil gastropods collected [rom the lower part of the Yixian Formation in Sihetun
Area, Western Liaoning and here 5 species (including indeterminate species ) in 4 genera are
described.

Characteristics and Geological Age of the Gastropod fauna

These gastropod fossils are mainly preserved in the tuffceous siltstone of bed 9, they con-
tain Amplovalvata sp. , Probaicalia vitimensis Martinson, Ptychostylus harpaeformis (Koch
and Dunker), Ptychostylus cf. philippii (Dunker) and Gyraulus sp. Ptychostylus is the first
recorded in China. Ptychostylus harpaeformis (Koch and Dunker) was the first discovered in
the “Wealden” Shales of Obernkirchen coal mines and the Serpulite {rom North-West Ger-
many, and also found at basal part of the Inter-marine or Upper Building Stones, at tops of the
Cinder Bed and Cherty Fresh-water Beds of Middle Purbeck of Dorset ,South England. It is of-
ten associated with Ptychostylus cf. philippii (Dunker). The latter is more common than the
[ormer. Probaicalia is special element in the East-Asia during the Upper Jurassic-Lower Creta-
ceous, it is also widely distributed in Lower Cretaceous rocks of northern and southeastern Chi-
na. (Yu Wen and Pan Hua-zhang, 1980; Zhu Ke-xin, 1976,1980).

All of these indicate that the gastropod fauna of the lower part of Yixian Formation from
Sihetun area, western Liaoning is closely comparable to those of the “Wealden” Shales of
Obernkirchen coal mines and the Serpulite from North-West Germany and at basal part of the
Inter-marine or Upper Building Stones, at tops of the Cinder Bed and Cherty Fresh-water Beds
of Middle Purbeck in Dorset ,South England.

The age of the Yixian Formation has been a topic of long debate, cither late-Late Jurassic
or early-Early Cretaceous. Based on gastropod characters, the lower part ol Yixian Formation
may be referred to the early-Early Cretaceous (about Barriasian).

Palaeoecological and palacoenvironmental analysis

The gastropod fauna from the lower part of the Yixian Formation of Sihetun area, western
Liaoning was suddenly dead by the influence of volcanic eruption, so the ecological characters
for the fauna are well-preserved, for example, all of the gastropod shell ( Piychostylus and
Probaicalia ) were preserved by dorsal view on a bedding plane in bed 9, and did not show any
particular orientation. All factors indicate these gastropods can be regarded as autochthonous
and lived together at the site and their state of preservation suggests that it occurs in living posi-
tion. By analogy with functional morphology, Ptychostylus and Probaicalia may be interpreted
as an epifaunal, herbivorous [eeders. There are only a few broken shells for Amplovalvata and
it may be carried there from elsewhere. '

This is a high density and limited diversity gastropod fauna, scattered in the tuffceous silt-
stone of bed 9 with a density about 117 specimens per 227cm? on a bedding plane. It contains
Amplovalvata , Probaicalia , Ptychostylus and Gyraulus chiefly characterized by very small
shell (under 5Smm in height). There is an evidence that the gastropod [auna can be induced by

87



HEFE I TLEOAEM XU ATHGE RIS

higher salinity. First the [auna is the most abundant and dominated overwhelmingly by Pry-
chostylus , constituting about 66.45% of the total number of specimens in the gastropod [auna.
Numerically (25. 86% ), the sccond most important constituent of the gastropod fauna is
Probaicalia, other element present is Gyrautus (7.75% ). By the analogy with the ecology of
modern gastropod, population of the gastropod increased in number but diminished in size, it is
represented by the character of brackish water fauna. These shells were smaller in size from Si-
hetun area than other places. Secondarily Prychostylus was mainly occurred in the Serpulite of
North-West Germany associated with Hydrobia and Neomiodontiden (bivalve), they show also
the brackish water fauna. Prychostylus from Inter-marine Beds or Upper Building Stones near
marine Cinder Beds, and Corbula Beds of Middle Purbeck Beds in Durlston Bay, England is as-
sociated with turtles, fish and Neomiodon of brackish water affinities. Generally it is considered
as the Purbeck Beds were deposited in a lagoonal arca. Based on the its distributed characters
It is thought that the fauna of the dominant Ptychostylus with a great number of individual
from bed 9 of Sihetun section inhabited a shallow, possibly brackish water environment.
Probaicalia and Gyraulus may be cosmopolitan, and much tolerant to brackish water proba-
bly.

On the other hand, deposition of modern lake shows that sediments in a lake are controlled
by the chemical composition of lacustrine water, the change of lacustrine shorelines and the in-
fluence of volcanic eruption locally. The composition of Na,COj; could be increase by volcanism
in lake, there are a great deal ol pyroclastic debris deposited there, where is caused complex,
unusual deposition and extreme varicty of the weather. { Reading 1983,p. 82, 89) Modern eco-
logical thinking suggests that environmental stability is a key factor in establishing a diverse
population. The unstable setting above mentioned may be unsuitable for a diverse population to
live in.

During the deposition of the lower part of the Yixian Formation, volcanoes might explode
violently and there were a great deal of pyroclasic debris deposited in western Liaoning. Those
might be caused abnormal weather and increasing consistence of Na,COjz in lacustrine water, so
there were the higher density and limited diversity gastropod fauna under the setting.

All the above [actors suggest that this gastropod fauna may lived in brackish water with

muddy sand substrate near shore littoral — lacustrine environment.

B kW ¥ P8
A SO0 B A B R T AL TR TERG £ oh X ST, DA 0 T 2 R 1 A B9

PR 1
L = 7. Ptychostylus harpaeformis (Koch and Dunker)
1. HH, 20, RHEF . 98NEL2, i+ 131083,
2,3 LW, M, <12, R%E5 97NEL2, &id5.131084
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4. BRENR, <20, R T OTINEL2, EiDE . 131085,
5. 08, X 30, %45 .98NEL2, &iT 5. 131086,
6. HH, <18, %% 5 98NEI2, Bi'5 131087,
7ML, %20, %45 98NE12, it S .131088.
8=16. Prychostvlus cf. philippii ( Dunker)
8, 9. W, WM, <12, RESF.9INEL2, HifS 131089, 131098,
10,11 FUEL H AR, %22, X 18, R 4255 . 98NEL2, #iE . 131090, 131099,
12,13 HHL, #HL, X 20, x 18, R 45 .98 NE12, B2 2131091,
14. 94, X 22, RHE5 .98 NE12, Bil &, 131092,
15,16 Sh iR LR, BRRTE, % 50, % 120, %4 2,08 NE12, i 5. 131093,

P R 11
L. Ptychostylus harpaeformis (Koch and Dunker)
LW, <12, RHES .97 NEI12, Hiit 5 . 131094,
2-6. Gyraulus sp.
2-4. THH, THLL S, %20, R 2 .97 NEL12, &g & :131095,
5,6. CUHL, TG, < 40, R 455 . 98NEL2, % iTE; 131100,
7-9. Amplovalvata sp.

7-9. et B, BIM, <2, R 4EE .98NEL2,98NE 13,98NE 14, 8id% . 131096, 131101, 131102,

10— 12. Probaicalia vitimensis Martinson

10-12. W, HHW, T, x12, x12, %20, FHLE.08 NEI2,%i8% :131097, 131103, 131104,

13. BRI R R, <3,
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