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B RHIE B RIUVERRA: BT 8 B BT R Palacostrobilops ontiquus(Wang),
T BTSN Sinomelania leei Yen, | R=KIEFHMN Nanhaispira eversilabia Yu
et Zhang, Palacoxestina sp.,B)iBIE R IEH WA Viviparus sp. DR VIR Metodoniia yan-
zaiensis (Crosse et Debaux), Bradybaena (Acusta) ravido Bensod, Ptychopoma expolicium
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1. &4 (Plate structure)

EERERRKR, ERXRE/LEER2EE, RMRAEC AR A 20pm, F 10zm,
ESULMRCKk(BR LE 1o BUkRIR KERBET8YmE, BEREKERS R LB TH5,
HNiEEE S M LA DR E R R ENES R EREFI(ER L B 2), WEED—BREFE
FILARERFE.
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2. AN R4E¥ (Irregular simple prismatic structure)

XTE Palacostrobilops antiguus (Wang) WIHZET4HHE, EXFEMET, HETR
FTHF, BEREER LE 3). @A, EAK 320pm, 3% 10—27m (EIRK LE 5), &
RFEEB PR, ARAZ AR FE T, ERERN L TARY, Ak ERERELER
TIEBE 2 %, BE R XEREEAEMERNREGE, AREEE, HAXOEEK ALY
PR, BN T AR AR AR R BR Sk B i R R AN R T Wi B 8 = AT (B
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3. #8454 (Fibreous-prismatic structure)

1 Nanhaispira eversilabia Yu et Zhang, Merodontia yantsiensis (Crosse et Debaux),
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Piychopoma expoliatum (Heude) FIFHEEN, NEELEHRY 2pum EANARAR, RS
HEEER LEY), SENEEY 2em 4, KEELE K,

4. 744 ¥ (Fibrous-needle structure)

Palacoxestina sp., Sinomelania leei Yen, Viviparus sp. ZEENEERBEARSSH E K
(B ILE 2)o A48T lpm, EREEE X BB R THEFHEEERT, 7 H 3—4
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5. 5 F k¥ (Crossed lamellar structure)

XAEREREARER, BRRARZEWNERSE T, FEXHEREF K (lamels)
RO R R % Fr R OB 4k (laths ) B B BN, R B8 IR G BT £ 3 D B0 A ST R o

BERAARBEPTHILESXEFARKAZ (BRI, BS5), XEFG—BEETESR
FHROEXAE,BMTRERNEE. HSNREF REHER, BkERZ L. B=FF
IR ANRERYS TREFGRHRE, RANEBEEAE RN, haEEH@ER I, B 4),
R THNEEMRNOTE &Ko 1E Sinomelania leei Yen, Viviparus sp., Nanhaispira eversilabia
Yu et Zhang, Metodonzia yantaiensis (Crosse et Debaux), Ptychopoma expoliatum (Heu-
de), Nerica sp. FEEH , ZTEARENERENLKBHEE. BT IRSHIEA,

6. LR 4EH) (Crossed needle structure)

fE Palacostrobilops antiquus (Wang) DOIESEBEHE A XFEMIRTT 4% 3 MEFl, B
EFFIERREEAN, FNBEETOR, AN FETTOR, BANS D488, KN EHRE
FR, 1R PR Bl o M AR R GG (R ILIE 7). IREFTARTBIRAR AN, 2ERMNAIER s
H.EAEEER ILE D, R4 HE 4 1 B=FINERARER—, B4 lan, ¥iF
HFlo MANRMBE, RELLTESZEHIREL L, X5XERFREVNREEET
FEBTHRARKAR e, T W4T E A,

THRELTEAIREH (Cone complex crossed lamellae structure)

XFRET Viviparus sp. STREHRHILER AT KA 3 TS, HEARBHIIILESS:
#FRREWE N, BEAARNTIN 28 (ER I, B 1), THEKRIEREK, EHBR
FEMSHESHRFETHY, ESXERrREBRAZLETR—TM & hkhaEaE—H
BRIAREE A" REFF (rod) (B ILE 6)o —HREMDRBRENATR, 6 2 5%
W EAME, I ETHREEBBHRKRAF K. W AT A,

8. HER (Myostracum layer)
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A% PR B A R YR EES% T Batten (1976, 1984), Bandel (1979),

Togo (1981), Blackweder (1977) & X#to REZIERHHARRERE, HEMPH AL TR
BREZRENMWENER. EXE BB BN Sinomelania leei Yen %505 FRAMMIYE
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VET T EY, KB — 215 B HAXRMER BiWE 22 B M EM R HERERA,
{2 Solem (1972), Watabe 1 Dunkdberger (1979) I X FI—HEXRBFANENTEZhE R
B (BRI, EEBT LA Palacosirobilops antiquus (Wang),Nanhaispira eversilabia
Yu et Zhang, Bradybaena (Acusta) ravido Bensod, Prychopoma expoliatum (Heude) %%
TR R B X BOTE 9T, 28 04 TR A b Y R e A i A8 288 75 I3 B SR 0 U TR B » LB I XS 2 L A 5 A
5 R T BAE R BB MU E LR E R

L RRBRGERETHLE

g B B ¥ RKEE S RRER B R 2R R AP S RN E B M S, miEaig
ey, ARG, HEES, B2, NEEBMENRY LW EREZNVXE, Ehig
2K Palaeostrobilops antiguus (Wang) FZEMEZIKBCRERERL H DFEEEIRED
BREEH, FRERAEERELE N Ed. Bt . REWFHEEZERABROERA
PsEN, BE IEBRL5# (Bandel, 1979; Batten, 1972) PRI KR Lo

2. ZREHSIA & HIXEE

ek, LRRMMMEE T ERKEREEREERNR—REREHF2EES
B4 BORHEARE AR ETEBNR B RENEBIRS, ST NMUPLFEAZHNAR
o FEF—EMBANEREEZT IEEEERBTROKRZEFRE, A TEBRARZHEAR
B, XHHEFINERA Bradybaena (Acusta) ravido Bensod, Metodontia yantaiensis (Crosse
et Debaux) ZFBEHELIAIIEL(ER LE 4), MEXBKIERF, W1 Sinomelania leei
Yen FEEEHJLERR 8 RBHEFE IF 5 g 2 0B SUME 5, BISh = B BUAHR R AR R
HTARRGCRZHERREW@ERILE 8),

B L, ERXAMYERNRERMN AR @FMINT Sinomelania leei Yen MAGFEE]
REFZRTBBRUENRBERLGRA, REBZTHEHRZERRBEERZNERRCE
FE(ER ULE 5), REREAR—EFETIRRERNG %, RS IR E AR
M7 o HTFROBOLRZETRZNZMER PSSR EEMERN, EHUXFEENE
WE] LA Batten (1976), Bandel (1979), Erben F1 Krampitz (1972) Z gkt EZEITE,
ZETE=MEHRRZERRBENRERAEEN RN, Hik, xBEE-BEXEFRL
HA AR RATCHMEERBETRANRBRETRER, BHIERL T =ENR SRR
HIF R, X—WEBARGTIEENE L, ATIELEX-NA, EEHRFAVIFT T IELE
Bradybaena (Acusta) ravido Bensod, Prychopoma expoliatum (Heude), Merodontia yantai-
ensis (Crosse et Debaux) (AR MALE 572578 FUB M MRS 0L, WERRUNEE,
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TEEB/KBEHRNEES HIRMATHER, Sinomelania leei Yen RAFTEREL
27 (B IR 1L 3), Viviparus sp. 823 10 pmCEEIR 1L, [ )y S ATROLESHRAE 1A 00 2
B SRR B, — AT 4%, MERWHRTH Pomacea paludosa (Brackder, 1977),
Cipangopaludina japoniea (Togo, 1981), HE 4G iHR T EH IS Neomphalus fres-
terae, Oxygynu keroudreni, Protailanta sonleyeii, Aclanta indinara (Batten, 1984) W[}
B, EMNGESRZR 2RI HER, XEREREPEIFERN T ENASR,
M8 A th Nanhkaispira eversilabia Yu et Zhang, Marodonsia yanzaiensis (Crosse et De-
baux), Ptychopoma expoliatum (Heude) ZNBARNLEE—BBEHATER, AREENEE S
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The contrast of the shell ultrastructure of most inner layer in five genera
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Bandel (1975, 1976) MBI R TR WA T E B FMFEEH R EHOREHREWEE
fiE R IR RIZE SRR h b BB AL, B IR BRI AL RIFE R EAL B, Erben HHMAERKERE Cirta-
rium pica Linaens (Trochacea) PRI T X FpE i MATOB s BT, A B4R S B M L
REREEATR, CESTREEDTXERBERBENRIE, METHEE FHEBPEHE
BIRFEIBIRNNER, EEEIIES Palacostrobilops antiguus(Wang) &I O ER I
TR E RS (ER LA 3), NERWESHE A, 5ei B4 B (B Rk 11,
O)ERMERE, KEREHREBDWINMBUERATERZERKNEZEHERL E 3), 5
by MR IRV B B R R BXMEMAE SRR AR RERERPHERE
LR iR, BREREHRERR SESEN LN EE(EK ILE 6), ARMEEAEENER
i, X RN AR RGN E RS SR ERERNER, R — T EERB TR
HHREHRR—FDHBREIROSEH, Palacostrobilops antiguus (Wang) HILHIZZ #E5HIR
BREEFZE, LEEFEHIERVE L, EASHBTAETKEER, PEEERFERESR
EHEANH.
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B, "EEEREERN, BSNEMAASBEGHEREREMEM, XKk, REEEfH
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BRI /G R T R ERBHME WS, WNMERENAES T, RN BREIRE S
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REBEZMRELZNIZER TR EENFKEEERERNNZRIZERRE ZEHLTFE
MRE LR AFHRE T BERMIER TS EFE, MBS EHREMRE
HIRENAAE R BEXR AL IREELILEE L,
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The contrast of the shell ultrastructure between Mesogastropoda brakish water’s

snails and Stylom matophora land snails
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BRI, & 8 Sk THRIRE Fit22s Bradybaena (Acusta) ravido Bensod [E3545HRIE
5, I MEENEREETEHRR A RER, . DA EREENHEESRER A RESAR
BHARER, 5 mMKiB5E %, Bradybsena (Acusia) ravido Bensod JREL THEE, B
B LI 8 & Merodonsia yantaiensis (Crosse and Debaux) JAZEZMER, REI—EX
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PR HRY, X REBNIER AR BME N RN, XM THEREF I E
LB, BN, AR ENEBHER LRGHREZG, EgaRkEn(EEFERast
SRR EFRE, MANMERBREWXRLUTRERE, XMIARERTEREN
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LK, WIFE TIEL 5% (Batten, 1982; Waller, 1975; Mutvei, 1978; Batten and
Dumout, 1976) 1A 77 #7551 45 # 2 B sl SR TR B AR 540 35X — WL Y IE F i o
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STUDIES ON SHELL ULTRASTRUCTURE OF LAND SNAILS
IN CONTRAST WITH BRACKISH WATER SNAILS

Feng Wei-min

(Nanjing Instituze of Geology and Palacontology, Actdemia Sinica)

Summary

This paper illuminates eight types of shell ultrastructure in nonmarine Gastropoda, namely,
irregular simple-prismatic, fibrous-prismatic, fibrous-needle, crossed lamellar, crossed needle, cone
complex crossed lamellar, plate and myostracal layer, among which the plate structure is a new
type discovered only in Palaeostrobilops.

This paper also disousses some interesting problems concerning the shell ultrastructure.

As to the differences between the ultrastructure of Mesogasiropoda (brackish water snails) and
that of Stylommatophora (land snails), five aspects can be considered: 1. In the type of shell stru-
cture, the plate structure appears only in Stylommatophora; 2. In the arrangement and combination
of the shell layer, the regularity of several crossed lamellar layers overlapping each other generally
involves the concentric crossed lamellar layer and the radial crossed lamellar layer from outside to
inside in Stylommatophora, but it is just the opposite in Mesogastropoda; 3. In the ultrastructural
character of the inner most layer, the fibrous-needle type generally constructs the inner most layer
of Mesogastropoda, but the fibrous-prismatic type generally constructs that of  Stylommatophora;
4. Judged from the difference of shell ultrastructure in the position of whorl, the crossed needle
layer appears mainly in the inner shell layer in the early stage of the whorl in Mesogastropoda,
but it appears in the middle layer near the aperture in Stylommatophora; 5. In the nuclear ultra-
structure, it is composed of fibrous-needle layer and crossed lamellar layer in  Mesogastropoda,
but it is also intercalated with a myostracal layer in addirion to the fibrous-prismatic and crossed
lamellar types in Stylommatophora.
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1—-5. Palaeostrobilops antiquus (Wang)

LB BRSE B AT, DR RALL RE BRI, X 13333 5135 1076624, 2. REGFTERKEE, KIRTAL,
RBIR T, X 6005 HiDT: 107668, 3. MH MU HE RN IFFRRE M, T EERERE, IRLHNERERE, LKA
BHT I, X405 2135 107691, 4. REHFEAKKTE, & 08, RIRHEMEZRHKA ARG BAERE L
MAKBERONTEE, X80 BID T 5. BRF R E AR » T DU - RAH I 8 8 REAR 45 MR o o BOW» JE AR AR
BEENANU S AR, X433 2185 107655, REX BB, THF%.

6. Merodontia yantaiensis (Crosse et Debaux)

REEEF BRI ILBAL, RAESR, HREF/LCRZBIRE, FRBRHRTEFRE, AREFEER,

X440 I8 107682, (LPGHA > EH S,

= ok 11

1,3,7. Palaeostrobilops antiguus (Wang)
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1,4.

3,5.

1. RIS B R H R AR 4 L, EE R VISR 1T B, X 40005 BI85 107677, 3. pRERTAYINE, O =~
REEEHRGE 1, X313, %125 107666, 7. REBTHZYIE, D8, Tﬂﬁﬁﬁ(Eﬁ@J),ﬁ%ﬁﬁ#mmﬁﬂﬁ
REGHEFIIE B0, X803 BiC S 107685, LZHCEXNMIAWL, TEF 4.

Palacoxestina sp.

TR IR H AW , RAF §H45 9, X800 BIES: 107656, JTAR=K-8#H 4o

Netica sp.

REBEZERNE, AR BN REREZEIT RS EER, X666, Zi05: 107679, LRl —W,I4E,

Sinomelania leei Yen

RERS S E, ERIBAL, TR RE RS A 5], BB BRI N 5 X AFHIR, X403 B2
107732, J-BERE > &R H o

. Viviparus sp.

ﬁﬂiﬁmﬁ%ﬁﬁﬁ’ﬂi%”ﬂﬁi,i‘fcﬁé%:ELHﬁT?@%ﬁ:EJEB{Eﬂ‘RﬁE%‘*H‘ﬂE HERERZERFRE RAOLR
RERREREA KRR, X107, RILS: 107660, BB EE BT,

BH- K I

Viviparus sp.

1. JR4E 4855 B AR BT T AR BRI AL 0K 2 B R R B REM THARERZHA RENRT, B8 2 EX#EARE
BEHFINIRETRREFREEN LEREFREKEEBT 1 M ERAROERE, %2205 4. RERTERK
W T 1 AR, RR B RS MRIR AR, X220 135 107660, BiE#H 2B HF %K.

Bradybasena (Acusta) ravido Bensod

A AN E, REELR, MELARENRRE, REARE. 2 ERENGEE. R, X1600; iS5
107672, EERZERMLHE
Sinomelania leei Yen

3 REGFERYWH R EA REMTR RS KE, X260;5125: 107652, 5.[a%E RMETHE, ~EELR, B
BEEARZR KB RE GKRE,X467; BigdS: 107678, JEHEE TH#H 4.

Palacostrobilops antiquus (Wang)

R BTN, ﬁD"E,Tﬁﬁmmx%%ﬁgﬁwmigim"ﬁ:ﬁ;,><10°, BidS: 107666, ZHENRHAL,
T#HEF %o

Piychopma expolictum (Heude)

Ba75 E ARBEITE » JRETEE LS 19, X 5333 818 5. 107674, MJIRET B-¥l4k,

Metodontia yantaiensis (Crosse et Debaux)

FAFE B AT R R AR R IRE > X 18005 815 107673, (THHH > EHi 4o
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