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Abstract

Marine environments of Ise and Mikawa Bays in the Chubu District have been declining
mainly by water pollution and decrease of natural coastal zones by the construction of industrial
areas in accordance with the rapid economic growth of Japan since 1960’s. Little scientific
research reports have, however, been presented on the decline of marine diversity in these bays
since 1960’s.

In order to assess and monitor the environmental degradation in these bays since 1960’s, we
investigated species diversity of intertidal molluscan communities of three years from March 2002
to November 2004, and recognized 76 species in total. The species number nearly corresponds
one third of ca. 200 species in total in 1960’s based on some reliable literatures with lists of
species. Qualitative and quantitative samplings for the survey of species diversity were made at
42 stations covering most of the areas and habitats of molluscan communities in these bays. It is
confirmed that 76 molluscan species are living in the intertidal zones in these bays. The number
of species is approximately one third of that recorded in 1960’s, indicating a mass extinction of the
molluscan populations in these bays in the past four decades. The molluscan species commonly
found in 1960’s such as Meretrix lusoria (Roding), Umbonium (Suchium) moniliferum (Lamarck)
and Batillaria zonalis (Bruguiere) are proved to be endangered. Moreover introduced species
from abroad such as Crepidula onyx Sowerby, Mytilus galloprovincialis Lamarck, Perna viridis
(Linnaeus), Xenostrobus secures (Lamarck) and Meretrix pethechialis (Lamarck) have established
their populations in these bays.

Seasonal change in the number of species and individuals were also investigated by applying
quantitative sampling with a quadrate (25cm X 25cm) at three different types of intertidal
flats in Shiokawa (mud flats in the innermost of Mikawa Bay), Mikawaisshiki (wide intertidal
sand flats formed in front of the Yahagi River delta) and Isuzugawa (narrow sand flats on the
Isuzu River delta facing the bay mouth of Ise Bay). It was found that the number of species and
individuals decrease remarkably in early autumn by mass mortality of molluscs caused by the
upwelling of anoxic bottom water mass of the bays formed in summer. The mass mortality of the
parent molluscan animals and defective transport of their larva caused by the upwelling of the
anoxic bottom water (so called blue tide) have great influence on the decline of the diversity of
molluscan species in these bays.
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2MEICEITIEMRAENKREEE
WA 363 2 A8 0k B REL

A7 TlL, FEE - B OB ICB VT, 76 MOBMARBIMAER L TWE Z & 2

29 4_6).

R2. AW BV TERDHER S 7z 76 FHo ) S AR E) Y
76 FEORGEM L REFEZIR T L LB, MREEIEE (ZHE, 2002) &SN TWHHIIZOVWTIEZEDT ¥

L (G

7 RRLTZ.
# % il % REEH L BRI (WO T M TR ) TR (2002)
Acanthopleura japonica (Lischke) s H A PR 02, =K 02, e A B 02, Flilg 020304, 8k 02, % k& 02
Cellana toreuma (Reeve) ER 7 ELI) 02, TEI# 02, Rl 020304, /5 02, N 03, TR 02, # 5 02
Cellana nigrolineata (Reeve) YN A FHELIEN 02, FEAKS 02, Rl 020304, 1% K5 02, PIiiE 03, % 5 02
Cellana grata (Gould) Ny 3 I ELI 02, WG 020304, 78 K5 02, # 5 02

Patelloida saccharina form lanx (Reeve)

)TV (T ITY
i)

FrELHH 02, filRF 020304, 5 02, P 02, 4 | 02

Patelloida pygmaea form heroldi (Dunker)

Exa¥T (exa
5 )

fFELI 02, B 02, FIE 0304, BF[H 02, # 15 02

Patelloida pygmaea (Dunker)

exa¥g (VR
774 1)

FrELH 02, )11 02

Exa¥g (VRI

Patelloida pygmaea form conulus (Dunker) 74 8) W 020304

Lottia dorsuosa (Gould) HEHNA il 0304

Nipponacmea concinna (Lischke) Ay T HhTAIA TG 04, 7B 02

Haliotis (Sulculus) diversicolor aquatilis Reeve =g Filils 0204

Chlorostoma lischkei Tapparone-Canefri 7RI A MK 02, FililG 020304, k5 02, 45 K5 02
Omphalius rusticus (Gmelin) AT HHT N T fifily 020304

il 02, {LILI 02, )11 020304, =K 02, HUBE S 02, EAK; 02, =i

Monodonta labio form confusa Tapparone-Canefri | £ ¥ ¥ % 3 gty 020304, B 020304, S 02, 115 02
Monodonta neritoides (Philippi) rayr A FrELH) 02
Umbonium (Suchium) moniliferum (Lamarck) 4 RKFHT =i —1a 0304, 755011 02 Ak TA B
Turbo (Batillus) cornutus Lightfoot T Fililg 020304, # 5 02
N : T o P
Turbo (Lunella) coronatus coreensis (Récluz) A A FREH 02, Vi 02, % R 02, EA RS 02, = 020304, i} 020304, %
502, 5 B 02
Nerita (Heminerita) japonica Dunker THA TR 02, #1502
Clithon retropicta (v. Martens) Ly=xhA HIZ B 02, £ & 03, %44 02, i1 04
R 02, )11 020304, 1 02, WK 02, HE 02, A 02, =i —ff
Batillaria multiformis (Lischke) vI=F 020304, ZAE)I1 0203, HIZBLH 0203, I 0203, 4211 02, A1 0203, | ikt
Z 1103, i 11 0203, T 04, FH3%HI)IT 02
Batillaria cumingii (Crosse) Ry — W11 020304, HiE 0203, 17311 0304, HBFS 02, AR 02, =i —f
o A 0304, Z&1E)1 02, B AT 02, #1)110203, ZZH1T 02, k)1 04, #8511 0304
Batillaria zonalis (Bruguiére) 1R I=F W 020304 It 1B %
Cerithidea (Cerithidea) rhizophorarum A. Adams | 7 h~\F %) wi 020§04' VA 04, 1% BLIT] 0203, AT 02, 11T 0203, 21 03, § et
HUIT 03, i1 04
Cerithidea (Cerithideopsilla) cingulata (Gmelin) | ~F 5 1) 0208, AR 0205 Pl 04, W] 0208, %381 02, VI 0203, BT | s st
Cerithidea (Certhideopsilla) djadjariensis (Martin) | % 7 7 4 W 04, BT 03 At 1B %
Nodilittorina radiata (Souleyet in Eydoux and Py Ry A ELH 02, I 020304
Souleyet)
fRELHT 02, #7102, TLECR 02, 911 020304, #0555 1 02, #H: 02, 77
502, ZWKE 02, FEil 02, IET 02, HR 02, EAR 02, =—f
Littorina (Littorina) brevicula (Philippi) [t 020304, Z<1E)11 02, A1 02, RlIRF 020304, k5 02, BFH 02, 1% BLH 02,
W02, G 02, FHEFAR 02, §k~ i 02, PNl 02, 221 02, I
02, ZHH I 02, AT 02, # K5 02
Assiminea japonica Martens HTH T a4 | W 020304, 4E411 0304, BT 03, I 04
Stenothyra edogawensis (Yokoyama) Yy ITTYR W1020304, %311 0304, I 03, )1 04 WAL
Crepidula onyx Sowerby YRRAI T ARTA | WI0304, 3 B 02, =i 020304, A1 02, FfilkF 020304, ¥+ {ifi 02
Velutina (Velutella) pusio A. Adams NFT RAA il 02
Glossaulax didyma (R6ding) VA G IA MRS 02, =iT—{f 03, NIfE 04, 1% BLH 0203
Epitonium (Papyriscala) clementinum Grateloup 7 VN4 =4t 0304, W) 02 HE R
Thais (Reishia) bronni (Dunker) VA vaA FRELIH 02, BlGF 020304, 15 02, 45 155 02
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% % bl % PRI LRI (WIEO T M TR FHIL (2002)
R 02, YL 02, /18 02, =K 02, Pl 02, WIS 02, & K 02,
Thais (Reishia) clavigera (Kiister) A R= PEnEs 02, =0 —16, 02, JA1 02, Kl 020304, kS 02, BFIH 02, WIWIII
0203, ik 02, FHEFEAR 02, HIHRIT 0203, HIHTIF 02, & K 02
Mitrella bicincta Gould LFX A il 020304
#)111020304, HIMEEL 02, 7 B 02, iR 02, =i 020304, &AF/II 02,
Reticunassa festiva (Powy) 7IAavU AN 02, 1% BLHT 0203, /M54 03, WIWIJI 0203, AH)IT 0203, Zi#)11 02, 2%
1102, K1 0203, 118511 020304
Gibberula sueziensis (Issel) =h= il 02
Siphonaria (Anthosiphonaria) sirius Pilsbry X7 INFHA P ELIH 02, FfilRF 020304
Siphonaria (Sacculosiphonaria) japonica No<HA BT 02, 425 02, A1 02, B 020304, T 02, 44 £ 02
(Donovan)
Ellobium chinense (Pfeiffer) FHIIAA 103 IS 1B HH
Barbatia (Savignyarca) virescens (Reeve) H)HIEHA PEil 02, (AR 02, B 02, H & 02
. NN HI0304, =K K 02, BT 02, =i —14 020304, Al 02, 1% WLH
Scapharca subcrenata Lischke HIVRT A 02, B 4 il 02, HIVI 0203, AN 02, Ti- 16311 02
. Lo - . BT 02, 12 02, =WRE 02, AR 02, FA1 02, Rl 020304, 5
Mytilus galloprovincialis Lamarck LTHFAIHA 02, R 02, T2 0203, 165 02, PHAEAR 02, I 02, 3 £ 02
Perna viridis (Linnaeus) IFVATA ZATAK; 02
Xenostrobus atratus (Lischke) yays FAL 02, 1102, A 02, A1 02, fiil 0304, I 02, 2 i 02, 4+
IRHIT 02
Xenostrobus securis (Lamarck) :’\7 D:T- ATE w02, HH)I 02
N A4
. . . W 020304, HF 02, 5 02, = 020304, ZAF)11 0203, H1%BLH
Musculista senhousia (Benson) A REATA ] g, s 02, N 02, FHIT 02, SR 02, 785111 0304
Pinctada nigra (Gould) LAFHFF a4 | k02
Anomia chinensis Philippi FINHYT Vil 02, 724 LS 02, Hililgy 03, k5 02, ¥ 4 il 02
R 02, HEVE 02, )11 020304, AR 02, % 02 Pl 02, AR
Crassostrea gigas (Thunberg) . 02, ={—fn 02, AF)11 02, #0102, ffilF 020304, 412 BLHT 02, HERT 02,
g 8 KK 02, FI6F 02, A 02, $% - 1 02, FIIT 02, 2211 02, HUII 02,
HHRHIT 02
Crassostrea nippona (Seki) 477 F R 02, flE 02
Saccostrea kegaki Torigoe and Inaba ks By 02, H K5 02
Fulvia mutica (Reeve) MY IA HIFIT 02
02, =i —{f 020304, A1 02, A 02, PIiE 04, HIZBLIH 0203, /)
Mactra chinensis Philippi INHIA FR4F 03, I 02, 3% il 02, WAL 02, ZeifE)I 02, M) 02, T80
020304
)11 020304, HOWE T 02, % £ 02, 30— 020304, 4RI 02, A1 02, #
Mactra veneriformis Deshayes in Reeve VETF #i 02, Wit 04, HIZ B 02, /a4y 03, WA 02, i 02, FelT 04, %
il 02, HIFRIT 02, 4111 02, iFH)I 02, MK HI 02, Fi-+45)11 020304
Coecella chinensis Deshayes 7 F NI A W 03, SHEH I 02
Moerella rutila (Dunker) 2T F A W 020304, =i —14 020304, F.+4$5)11 020304 et A
Macoma contaculata (Deshayes) FEY I Y W02, =i —1f1 02 ket 1B %
. S5 . 11020304, FHEFHTH 02, HURE S 02, =i —1{0 04, 21511 02, FFl 02,
Macoma incongrua (Martens) Xy 7 bUAA i85 02, 411 02, 186011 02
Psammotaea virescens (Deshayes) FFNHA HIHAJIT 0203, 211 02 AR TA
. . 3,35 PRI 02, =W —1 0204, FIBIII 0203, HHJI 02, Zi)l 02, ZI
Nuttallia japonica (Reeve) AV I3 02, Ti-145)11 020304
Solecurtus divaricatus (Lischke) FXETHIYF FT I 02
Solen strictus Gould <FHA =34t 0304, Z)I1 02 et S
Trapezium liratum (Reeve) TAFY IRYAA | 102
Corbicula japonica Prime Y hvY3 FAENN 02, BERT 02, KB 02, %44 02
Pseudoirus mirabilis (Deshayes) FFIATERIAA | il 02
Protothaca jedoensis (Lischke) F=7HY fifily 02
Phacosoma japonicum (Reeve) HHIHA W 0304, =i —1f1 020304, A1 02, HIHJI 02, #1)11 02, Fi+45)11 03
TLIEI 02, )11 020304, #EFHTHT 02, 172 0203, #1H: 02, =W K& 02, B
W52 02, 3% B 02, flE AN 02, =i —t 020304, 2411 0203, WAl 02, i
Ruditapes philippinarum (Adams and Reeve) 7 02, FlilZF 02, 7555 02, 12 B 0203, /M52 03, SIWI)I 0203, 3% 4 iifi 02,
FHERIT 0203, 2211 02, AT 02, ZZ 1T 02, BT 02, #M% I 02, it
511020304, # K5 02
Meretrix lusoria (Roding) N T =4t 04, FH85)11 0304 AR TA
Meretrix pethechialis (Lamarck) YFN T AT 0204
. . . . NN 1020304, 2 0203, =if—1f 0304, Z&AENI 03, FMEHIIT 02, HA-§5
Cyclina sinensis (Gmelin) TF TV 1 0304
Penitella kamakurensis (Yokoyama) HEATA FifilZ 020304
S I o =
Laternula (Exolaternula) marilina (Reeve) SISy W 020304, =—1 0304, AE)1 0203, HHII 02, Zi)l 02, ZHI R

02, 718311 020304
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6. AWMZEICBVTHEE - ZBOMBWIERLL TV S LR S NzikkEY) (3)

RUR L7, 3 _TEMfTH 2.

64. YT HA (Zi—fh, 200449 HIRE), 65. 72 F ¥ F=YFA (HA)I, 2002 4 5 JHRE),
66. Y~ FT T3 (4, 20024 10 HRE), 67. FFIA TRY A A (R, 20024 4 HER4E), 68.
F= 7Y (Wi, 20024 4 AIRE), 69. H 4 I A4 (WP, 200245 HHRE), 70. 7% 9 (A%
BLH, 2002 48 3 J3R4E), 71. N~ 70 (FAE), 2003 45 7 JEREE), 72. =70 (RABN TR T,
2002 45 7 HERSE), 73. b= ) (REHT, 2004 4R 4 HEREE), 74. A F 23 WL, 2002 4F 10 HR
%), 75. AEALA (i, 200344 HERHE), 76. v MAU A4 (WII, 2002 4 10 HERE).

_ 5



BT 2 DT o HARIREB O S - =i
BoOWM NI, JERENIZ L OBKE Y AT
AR LTWZDZA 9 H. TRARE) YA I
B3 %8 ZMBEEINN—F25L9
—RKERP RN DL, ThETHES
NTVLBEBEOER LTETAT S h 2 X%
b LR oNEE R A BN
BEL>Yy— (1967), # (1955) B L OBAK
(1979) BV THESINTWERHEDH B, 4
B L LTl msshcwa s Lo
B4 (20000 THEHIMAICARL T IR TW
DR BT L1932 (FFEx22

(&%)
200

N R
\ BRIVIER)
. A;E§4 '

S ONAH
100 ?Eiﬂi%ﬁ ‘j';-'?#—f.;&‘ :
#200%& el

~ 76f&
o
BARE AYAIVATENYAA
= . IRA) Y TRAA

SFNITY
(FEE) 19IOO I 19I20 I 19I4O I 19I60 I 19I80 I ZOIOO>
7. RESE - BB B WA A S 0 A E

AT T T IS A L T B AR R 2, A
WZIENEEZ L5 Thb, £ L THED 0 X
DS, BAMOBMIRGZ R L7z,

B2, ZHIEL (2002) TRAETRO X TIEHFEDON TV nwd oo, »OTHBIZARL T ME L
Tw Ik A%/ 3 Smaragdia sp., ¥/ 3717 =7 Stenomelania rufescens, 7% LA ¥4
Cryptonatica adamsiana, &7 €4 %1 I I 714 Auriculastra duplicata, & X 1 ¥4 ) 174

4.
HH o/ S—id Imm 2 £ 7.

W%, 20024E 4 HIRE), 6.
I, 2002 4E 4 FHR4E), 8.

I AT ([, 20024 4 iR, 3.

ARIFFEIZ BV THEE - B OB ICER L TWA Z LR SN z#kAEY (1)
N=DONTWHREWE DIIERBTH 5.

1. ¥ 74 ([, 20024 4 HEREE), 2.
(55, 200249 AIRE), 4. Xy auHY (R, 2002 4 4 HERE), 5.
v X a¥S (g, 200244 AE4E), 7.
eXaFT (YRIAAR) @B, 2002 44 HIRE), 9.
2003 4E 4 HIREE), 10. 2w ¥ AT+ H A4 ([, 2004 4E 11 HHER4E), 11.

YN A
)7y (v 27 vR) (i
v xXa¥S (YRYFAH) (K
HENA (filE,
M7y (M, 200244 H

W), 12. 7 KFA (FE, 200249 HERE), 13. a3 ¥ A A0S ([, 200344 HEE), 14.
4% %3 (i, 2002 45 4 HER4E),15. 70y A4 (FHEIN, 2002 45 5 A#4),16. A R¥H T (It
I, 2002 4F 3 HER4E), 17. ¥ (i, 2002 4F 4 HEREE), 18. A A A ([, 2002 4F 4 HR4E),
19. 7H4 (B, 200249 ARE), 20. £ ¥ <FH A (4, 20024 10 H#vE), 21. v 3I=F (W
NI, 2002 4E 4 A#REE), 22. FV w3 =F (W, 20024 4 JRE), 23. 4 K 3I=F (W, 2002 4
4 AEREE), 24. 7 hAFF ) (W, 2002 4F 4 AEREE), 25. ~F &Y (FII, 2002 4F 4 AEREE), 26.
HTT A (BHHIIL 2003 45 9 HER4E),27. 7Ly ~<FV (filil, 2002 4F 4 HEREE),28. #~<F¥ (W),
2002 4 4 H¥REE), 29. AT aw a4 (W, 20024E 4 HEREE), 30. 7 I T~ YK (x5 (W,
2002 4E 4 AEREE) 31. Y~ Xy 7R A4 (Hil, 2002 4F 4 AHR4E), 32. NFY A A (B, 2002 4E
4 A¥REE), 33. v A ¥ H A4 (% HMH, 2002 4 3 AR, 34. 7 LoNa 4 GHBANI, 2002 4F 3 H$R4E),
35. LA THA (R, 2002 4E 4 HHR4E),36. 4 K= (flilF, 2002 4F 4 H$R4),37. 2 FH A4 (x 2) (fil
W, 20024 4 HER4), 38. 720 (W, 2002 4F 10 HERE), 39. 2T 244 (x 2) (filild, 2002
E4 AIRAE),40. X7 20T T4 (BB, 2002 4F 9 HER4E), 41, Ao~ 74 ([, 2002 4F 4 HER4E).

X 5.
EFr N —1d Imm % F#9.

ARAFFEIC BN THEE - B OWIMHICAER L Twa 2 LRI NkEEY (2)
N—=DONTWE W DTG TH 5.

42. AV HTAZAA (R, 200249 ARE), 43. KR A4 (HPI, 2002 45 ARE), 44. &

XA A (FliF, 2002 4 4 F$RE), 45.

IFUAHA

(ZR R, 2002 4 4 H#RgE), 46. 7 a7

F (x2) (W, 20024E 10 BEREE), 47. avax A7 ey F4 (W, 2002 4 10 AEREE), 48.
AN FERTA NI, 20024 4 AEREE), 49. A5 HFF a4 (Hil, 2002 4F 4 A$R4), 50. F
IH YT (EAE, 20024F 3 AHR4E), 51. <A F (W, 2002 4E 4 AR4E), 52. 4 7% (R,
2002 4F 4 H¥R%E), 53. 7 A% (BFH, 2002 4F 3 HER4E), 54. MU A A (HWII, 20024 5 HERE),
55. NAHA (B il, 2002 4E 4 HHRIE), 56. A 7% (Bhrili, 200244 HRE), 57. 2 FNHA
BRI, 2002 4F 9 HER4E), 58. 17 o444 (FII, 2002 4F 4 HERE), 59. v 5 1) (H,
2002 4 4 HIREE), 60. A5 bUFA (Y, 2002 4E 4 HEREE), 61. FF 544 GHEII, 2002 4
3SHIRE),62. 4V Y 3 (W, 2002 4F 3 HERHE), 63. F X & 74 ~F (WHIIH, 2002 4F 3 HIRE).



Melampus sincaporensis, x4 5’4 Tegillarca granosa, > a1 X7 4 Porterius dalli, 1 V 7154
Basterotia gouldi, 7% 27 5 Psammotaea minor, 2 Z Y% ¥4 4 Soletellina diphos ® 10 % %815
TBY, Ait75L203HIC% 5. BROGBEERTHORMI 2 EET 5 L 2 OHMTFITHEE D
O TEBVD, BB E LTRD ZEI3ELEZRBWESL) EEZX L. £ 2T [1960 FRDOHEE-

A O IR 200 FOBAKEIAER L CTwiz] L LTEL. DF ) ikiKE o £ B
BLE3TOLICHMLI-ZEZRD (H7).

FZRER R TOREEMIHEDOZEAL

FIHIZ A (1996), HER - A4 (20000 THY EIFS AT REH 2 RIS, Zods Lkl %
MROBREBWHOZILIZOVTERT 5.
Wl (FIHIE A (1996) OWIITE)

A Z A (1996) T H 9 X * &7 ¥ Philinopsis cyanea, * *+ /7 74 Mya (Arenomya)
arenaria oonogai, X7 74 Solen strictus DEENP MR I N TV ED, KFETZENS DO
BRI N o7z, T8 b N ¥ AHF A Musculista senhousia 3% \ZAEBTAHE I TWA5
B, AR TIEFHIC L > TEFEFICE AR LTWS 2 L 2R L 72, B - AF (20000 TiX
1998 EHFIZB VT 23 MOBMKHWOLE B 2L L TV 2D, AETRLTD) B, A7 7F VR
Iravadia (Fluviocingula) elegantula, 3 34 t 77 1) Cingulina cingulata, X 7V 7 FF L (i
Hl - 38, 1996 MS; Pyramidellidae RFL#EM), + 4+ 2 A4 OAEBIIHR SN d o 72,
=P (RIEIZA> (1996) O TE8)

FHEA (1996) T, 4 A ¥ YT Unbonium (Suchium) moniliferum O A4 JA5FEZ LTV 575,
N3 7)) Meretrix lusoria (&3 TIHK L7z L3N TWD. RIFZEICBWTH, Z—fmTIEA R
FHITOLEPDDPHERIN TN 5.

KA (FIHZ 2> (1996) O ZAENLH 1)

AIEIEA (1996) TiX, 4 RFH T, 2V A 0h T a3 Angustassiminea castanea, %
I HA, TAHF Macoma tokyoensis, X T WA e EOLERDRLERINTVWBA, KWFZETIND
DREOERIIMHR I N h o 7.

PR (RIHIEA (1996) OHWHZ Y —F 7 ¥ FiiT8)

AW EA (1996) TiX, 7%~ F 4 4 Sinonovacula constricta, & A< A% 74 Cryptomya
busoensis, 4 KX+ ITOEEDFLEFRINTVEDS, KR TINS OMOERIIHER I N 0o 7.
R (R Z 2> (1996) DT T-%)

FHEIEA (1996) Ti, 1990 4127 I I= VK Stenothyra edogawensis, 7 7 F 7 K Iravadia
(Fluviocingula) elegantula, =+ N ¥ A7 A4, 7%V, Vv b+ T4 Laternula (Exolaternula) 7%,
1994 4E\ZiZ e 1 7 F % / 2 Neritina (Dostia) cornucopia DAERBAFEFEENTWS, L LAMZET
NS DOMDERIIHER SN do 7z,

KR, £% (FIHIEA (1996) DA = 1E)

FEIEA (1996) Tid, N~ 7, vasFh /7 a0ERPFREERIN TV L. KifsETIh s off
DEFIIHER I N o 7.

REN FIHIZ A (1996) DI - BB ETE)

MEE A 199%) T, 77— bMREZEE LT ITY YR, 7 F~NF ¥ Cerithidea
(Cerithidea) rhizophorarum, 7 7 7 A Cerithidea (Cerithideopsilla) djadjariensis, 7 F /N7 A
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Coecella chinensis, *F /374 Psammotaea virescens, L7 % FH A, =T aa i A Peregrinamor
oshimai, 747+ V=X HA Trapezium liratum, <7V 2 EOAERB %L TV 505, KifFET
NS ORIIHERE S Nz dp o 72,

BRI CRIEH(Z 2> (1996) OB I ITT8)

FIHIE2 (1996) T, 1984 AL BT v r—MEZEL LT, vusFh/a, 7h7I59K
Iravadia (Fairbankia) sakaguchii, * 7 I I A, 7 FNTA, 94X FT MV TA, N T )&
DR ZLFLTWEYS, RTINS OMIIHRE I N h o7z,

U EDXH1Z, 1EROEEIZEWTIRHE S N TV 28AREIY O BRI 2 RME, AFEIZBVWTY
BRI, LLASILITHOSHEIRETVE 2 ERHLNITR 5 7.

Wl D53 D EEA

NI T, ARFHST, LKV I =7 Batillaria zonalis 7 831213 & < /S W7z EmAl o 546
DEALIZDO VTR S,

4 K ¥ Y T Umbonium (Suchium) moniliferum (Lamarck)

ARFH T, POTENIILLHM LT N
Wi (BHIRREHE v 5 —, 1967 AR,
1979). LA LAIHIFA, (1996) TiE, —@T
B, KIENNMO, ALY —F7 ¥ FEiT#
KBV TERPRLHEINTVIEOATH Y,
fabr & 7 v 7 SNz, T2 (2002) T,
A RFHFTIIMREE IA BT V7 S, &
AMENTIIEFERHZE(RETE2VE S
nTwnas.,

AWFZETIX, 2002 42 H ST 1 4H
HERE LD, TOBRITENNTIO2 L%
FEEINLh o7z, 2003 455 2004 FIIE =~ TEAREZ R L2, Lo L, Zi—@ofEfkst
b 2003 4 11 A I3 AERAHERL T & 2w T SRR T 5 2 &, FHEE - =B H 5T 2
MORETHLLNZ S (X8).

4 K7 I = Batillaria zonalis (Bruguiére)

AR IZFEPDODTEHNIZILL A LT N\
W7o (BHIERPEEL Y ¥ —, 1967, AR,
1979). L2 LAHIE A (1996) Tl HAAR T
THEBCTHT & SNTHB Y, BRI (2002) TiE,
ARY I =FIERERIBEICT ¥ 7 EhT
WA B (2002) 12X, BHIRNOA
BT EaEE LA L, AR HRI N5
DIFWNTE L ATORTHLD & EINTWE.
AWFFEZ B\ THITE T 2002 4~ 2004 4
FCHlike L CTRES N 00, HEE - =
BENOZOMOM M TIIAREHRTE Lho
7z (M9).

~

*  XEACBEICERDPEHRE NS
@ KFIRT, £EAERS S

X 8. W - ZIEICBIT B4 RF¥ I TO5H DZEAL

¥ X TBEICEBMETRS NicHhs
@ : AFRT, EANERShickhs

9. HHEME - ZEICBITAALRY I ZFOHAADE
1t
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#1177 A Cerithidea (Cerithideopsilla) djadjariensis (Martin)

KT AR, PO TENICIL L 5L TWw N
7o (BEMBERERE L VY —, 1967, AR,
1979). FIHIZA (1996) TlRfEke 7 v 7 &
NTW2boo, Zill - EEXIOTEE
B O8I B W ARG I, =0
BUECTRBAEL L ERP DL v ENT
Wb, F 2R - RA (1999) TIEHHENE - =
WENO N THOT VERTHTITADEREY
ML TwD. LA LEAE (2002) TiX, #
T T AT SEHE IBEICT vy Sh, BHIR
HTIEWITET L AVEBDTEE S v e L 10. 35 - ZIMEICBIT 20 7 7 4 OG54 DZEAL
TWwh. AEFZETIE, 2003 4 WA TG
REEZAERR L, 2004 fFICEWIICT2 HE 9 HICAERZER LA (X10).
INT ) Meretrix lusoria (Roding)

NI T VIE, PO TENIZIAL 5L Tw )
7o (BMBERERE L Y5 —, 1967, AR,
1979). L2 LATHIZ A (1996) Tk fake 5
YIENTEY, REZNNEE, 2Rl - &
BN %, MEIEOTEICB W TR
ZAEFRL TS, WTNOWETTH IR ICH
ThHsbrLLTwb, FREME (2002) TlE/
< 7V IEMBEETABICT v 7 Sh, TEE
BN TIRER T bRESNT, KRES R
AL BAMCTHED Y F < 7)) THo Tz
LERTwa, F R RS 1. S - ZBICBT 0= 7)) OG54 DZEAL
HBAr (1972, 1997, 2005) 2L 2 &, B L OREBEMEMX T 1971 412 3094 b ¥ DifasED
BHolzDd, 1995 F121E 2 b ETHIR, €OREMS X OBIEATITHN, 2003 F£RERT 32 b >~ Dift
WrHFh Lotz WHEEOENLWES L )2, HRIREO N~ 7 ) 1335 EHIR L 72 &
EENL., RFAETIE, T 2003 45~ 2004 F MBI IR Z AL, =Tl
2004 4 5 HIZ VRS A BEMR L. E2MIT TRIKBO O W= F = 7)) o5 RIFEAE
ZHREL, MIMHECTOERZHRELTWE (K 11). F 723 KERERY; 25 2002 4F 7 H 19 HIZ
FKAENR O O# T TRE L2~ 7)) DR FEE L TWw 5.

N 7T D S - SIBICAERLTWA B 0o0, FMEKIZE > Thb ) UTHiF ST
WAHIZTET, TNIRDDL I IFINITYBEHNICEELE LO2OH DL I ENHLNIT R o7z,
AREDST, A RXYI=F, NZYREOHIZTT V7 A ELOHTHY, HCOEH
WAZIMEREAREE 2 & DS EMIG 2 LB E T 5. ZHOTEIHERT 5 2 & TR RS 2
D, EMFE A v b7 — 7 HPREBITEY N T GEBARTHAER NE 12 T FEAREATE L T
Stz o5 (AEH, 2000). BUEC NSO EEMICHE L B (HIHIZ2, 1996; b
(ZA, 2001), HADSOHBLHLE L TOMKDBEINL.

~

¥ X TBEICEBNETRS Nchs
@ : FHART, EANEREhicthm

* X TBREICEBDERS N
O FRAETHERPHER S it S
O:FTHTERDPER SN
*:FN\RY ) BRSNS




®ABE

TR (2002) TIZHAEE - ZWMECTHAINTBARME LT, ¥~X /97 %71 Crepidula
onyx, ¥ ¥ 7 0¥ <Y X% Euspira fortunei, 2~ 7% % A 54 Mytilus galloprovincialis, I N
) A4 # 4 Perna viridis, 27 2T 277N F A Xenostrobus securis, 4 7K 7 A ko
Petricolidae sp. il 6 i & 2817 T\ 5. KREFETIX, YA /T T7AxHA4, AT FAHAL, I FY
AHA, ATaT AT NYFA, PN T) D5 OB AR S Nz, R RFE DA
T5 4T, BAROYMPHEN o7 (K7).

COX) BRBAMOEMERE LT, A& (2000) 1355 OE Q@ L7 N TR L 72
Tk, KEWELTWALZHBEONERTOHRRE, TLTHEE LTRIREINTVWSEZ E2BIFT
Wb, KRR THRINIBAMD ) b AMIINERETHY, Y FA 7B L N7 )0
KL LTHMASNEEZITON TS, INSOBAMOBNN X 5T, 8RB A I MERE
SNDHIER, BAMERMOSAH LR OBIAF AR EINL T EDRESINTVWDE ORF
2000) .

3ODFRICHITIEENLREDHER LER
Wil

PEES T BT D loc. 1 22 B ED loc. 7 1211225 T, HEFTIEFEEIHAT LD loc. 8 2 HIMED
loc. 18 1212 > T 50m & & A M % 38 LIREE R AT o 72, TR S 7o M 8% 15 ~ 18 Fl oo ] THER
LTwa (#3). FHOMABRDOEIZONVTARS L, 200348 HA2 5 2003 4E 10 A2 5 T 3
=7 Batillaria multiformis 3598V L Tw5 b OO KV 7 I =7 Batillaria cumingii \ 3B L TES
T, 2004 FEICBVTH T I ZF AR TADICH LAY T I ZF I SIZELH L .

YIZF OB ERY YT I ZFORENRELE V) FERZIRIE, REEIIBT 57 3 = 8GR
FIZL-oTHEZONTWS (JAFAH, 2000). ZORKRZELSHIE, vI=FehVyyI=F0H
W & R OB CITRD TV D, RV I = FITHMORAIN 2 BE A, M HTHET 2 EER
HTHDH B -HIH, 1997). 2F DAY 7 I =F O X ) ITHEERA T 2 KRB O /T EARR L,
Mo JFF AR S O A DO L THATETRMEEZITITZ 5 (EEH, 2000). #RELT, 7
F 7 AN E D B RERICEEL S OWEOMRBELEL T LY I F R EPERL, HiE
B THACHEP AT 2 5 OGEORIGZ LE L L vk Yy 7 I = F 2SI E L 72 BT DS HERE
ENbE L7z, RUFEIZBWTHNTETALNY I = FHOBEMIMN 201X, 2003 4F 9 HIZW)I
T OSEIEAFAE LA EAKIL (bR, 2004) 12X 2040 BRMELE, FEEHICEAL
7 ORAG - B, 2004) (X 2B HOLMICEI2dDEEZ LN,

R TEICBWTIE, WKW T AbIT 27w, R 2R, AE (1978) 1%, HIKIKRE
BRI KK SIN TV LRBETEE L TRDREREHTTERECRAB W ELREZ TV, 7
KofizRLTwAb, WITIX, 7I=F, xVII=J, N+ ¥ Cerithidea (Cerithideopsilla)
cingulata %= ENR$THADITEZ LTBHTHFIMICHAZ L TWb I E 2R L. D% W kEBYO
WRDAHEL, BELTVLRRNICH L. WROMGVHEL TV LERE LTIE, #E2TEO
MRS/ L, MR TERFAKILOIEAEI X 2 BEMRAEOWHEIZ LD, BRILEAS 1 ~ 3em FEEE & I
WICH L o TwB 720, BONZKBTRAELLZTNIERBEFT2METE R oz EZ bR
5.
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1960 EARDFAEE - =B IR L T 7 T ik AR E) 1 193
ZHRFAEE LY ¥ — (1967), # (1955), A (1979) % b &I,

4 E 4 ¥4
1 I AN AW Cellana toreuma (Reeve) 32 | FH T Umbonium costatum (Valenciennes)
2 | =unHA Cellana nigrolineata (Reeve) 33 | A RFHT Umbonium moniliferum (Lamarck)
3 [ Ryagh Cellana grata (Gould) 34 | BT Turbo (Batillus) cornutus Lightfoot
4 %; Ty (9 TY Patelloida saccharina form lanx (Reeve) 35 |av sy Turbo (Marmarostoma) stenogyrus Fischer
v X a¥g . . - Turbo (Lunella) coronatus coreensis
5 (b R 29 55) Patelloida pygmaea form heroldi (Dunker) 36 | AHA (Récluz)
6 | BT H7 loid f ’ 7 . L .
(VI HAM) Patelloida pygmaea form conulus (Dunker) 37 | 7T~HA Nerita (Heminerita) japonica Dunker
7 |aENA Lottia kogamogai Sasaki and Okutani 38 |vurFAh/akA Neritina (Dostia) cornucopia (Benson)
8 | TAITA Nipponacmea schrenckii (Lischke) 39 | hsaiA Clithon faba (Sowerby)
9 | A FAhTAIA Nipponacmea concinna (Lischke) 40 |aXNVENA=EY Cerithium dialeucum Philippi
10 |rary g:é’v"e'” (Suleulus) diversicolor aquatilis 41 |w3=F Batillaria multiformis (Lischke)
11 |4 AT Scutus (Aviscutum) sinensis (Blainville) 42 (AR I=F Batillaria zonalis (Bruguiere)
12 | 2vnrai Montfortula picta (Dunker) 43 | 7 rAFEY Cerithidea (Cerithidea) rhizophorarum
A. Adams
13 | 2274 Diodora sieboldi (Reeve) 44 [~Fsy Cerithidea (Cerithideopsilla) cingulata
(Gmelin)
14 |es2Hhv i1 Macroschisma dilatatum (A. Adams) 45 | AT 4 (Cl\f[;’n”ﬁﬁe“ (Cerithideopsilla) djadjariensis
15 | AATHA Macroschisma sinense (A. Adams) 46 | TILIIFE Nodilittorina radiata (Souleyet in Eydoux
and Souleyet)
16 | 7 K74 Chlorostoma lischkei Tapparone-Canefri 47 | Z~=F L Littorina (Littorina) brevicula (Philippi)
17 | ANYTF7KNA Chlorostoma turbinatum A. Adams 48 | F 7 AR R Hipponix conica (Schumacher)
18 |7~/ akiA4 Chlorostoma xanthostigma A. Adams 49 | ATF Y Hipponix (Aniisabia) foliacea (Quoy and
Gaimard)
19 |ayFhhonI Omphalius rusticus (Gmelin) 50 | AXRXAHA Hipponix (Pilosabia) trigona (Gmelin)
20 [ NTA T Omphalius pfeifferi pfeifferi (Philippi) 51 [T EhA4 Separatista helicoides (Gmelin)
21 | 73X A4 Granata lyrata (Pilsbry) 52 | 7404 Ergaea walshi (Reeve)
N - - . b N Crepidula (Bostrycapulus) gravispinosus
22 | a4 NF | Euchelus lischkei Pilsbry 53 | 7ITAAA
(Kuroda and Habe)
23 | AL FELY Trochus rota Dunker 54 |\ TFIHA Primovula (Sandalia) triticea (Lamarck)
24 (A5 73 é/[;:leofﬁoma labio form confitsa Tapparone- 5 | 7Fr7uxxy Cypraea (Erronea) onyx Linnaeus
25 | zayiriiA Monodonta neritoides (Philippi) 56 | A¥ AT Cypraea (Purpuradusta) gracilis Gaskoin
26 |zvLZuavr Monodonta perplexa perplexa Pilsbry 57 |\ NNV XFTHT Cypraea (Erosaria) miliaris Gmelin
27 | F W A4 Cantharidus japonicus (A. Adams) 58 |FruahAg ggzézvaegLachryma) callosa (A. Adams and
28 | NFF T Cantharidus callichroa (Philippi) 59 j;:? A E A Lamellaria kiiensis Habe
29 | AXaAFTH Kanekotrochus infuscatus (Gould) 60 |V AYHA Glossaulax didyma (Roding)
30 | 7MY A4 Stomatia phymotis Helbling 6l |Kxyva/)¥~ Natica gualteriana Récluz
31 |ZEAHA Calliostoma unicum (Dunker) 62 | THLRI<HA Cryptonatica adamsiana (Dunker)
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63 | exRTHA (Espoti(:grzg;r; (Nitidiscala) japonicum 96 | Ho=vHA .(Yli)p(flrf:\fzarlz;t)z (Sacculosiphonaria) japonica
64 |EXTTTF7 Ergalatax contractus (Reeve) 97 |vuhrg=IiA gti[;:]l;;aria (Planesiphon) acmaeoides
65 |4 ay Ceratostoma fournieri (Crosse) 98 | NI A4 3IHA Melampus nuxeastaneus Kuroda
66 | ftawss gg’;:g r"gylgum (Ocinebrellus) adunca 9 | 7444 Arca avellana Lamarck
67 | LAY Thais (Reishia) bronni (Dunker) 100 | 7Y 2 0HA Arca navicularis Bruguiere
68 | fKR=Y Thais (Reishia) clavigera (Kiister) 101 |GV b7 AHA Arca boucardi Jousseaume
69 |V /2FVAL VLA Boreotrophon candelabrum (Reeve) 102 | =44 Barbatia (Abarbatia) lima (Reeve)
70 | A TE Pyrene flava (Burguiére) 103 | AU HTATHA Barbatia (Savignyarca) virescens (Reeve)
71 | =vAay 53) gel;ziejggi;v:;dinaria tylerae (Gray in Griffith 104 | NF A Barbatia (Ustularca) stearnsii (Pilsbry)
72 | R ATA Anachis misera misera (Sowerby) 105 | HIVEKR A Scapharca subcrenata (Lischke)
3| AT ANy Mitrella burchardi (Dunker) 106 | Fav=IIhA Arcopsis interplicata (Grabau and King)
74 | AFXHA Mitrella bicincta Gould 107 | 3344 Arcopsis symmetrica (Reeve)
75 | RVTFUVARI LY Mitrella (Indomitrella) martensi (Lischke) 108 | AT HF 444 Mytilus galloprovincialis Lamarck
76 | F NS Alectrion glans (Linnaeus) 109 | 4 74 Mpytilus coruscus Gould
77 | Aa A Niotha livescens (Philippi) 110 | 7 a 7+ Xenostrobus atratus (Lischke)
78 | G TNA Telasco sufflatus (Gould) 111 | A% F A, 0 Septifer virgatus (Wiegmann)
79 [FIexsinm Reticunassa pauperus (Gould) 112 | e H A4 Modiolus nipponicus (Oyama)
80 | 7I4v1 Reticunassa festiva (Powy) 113 | A M FFRATA Musculista senhousia (Benson)
81 |7uzxyayua Reticunassa fratercula (Dunker) 114 | f =T Lithophaga (Leiosolenus) curta (Lischke)
82 | FXKT Reticunassa japonica A. Adams 115 | FIxH T Anomia chinensis Philippi
83 [ A HA Cantharus cecillei (Philippi) 116 | < # ¥ Crassostrea gigas (Thunberg)
84 [ fv=F Japeuthria ferrea (Reeve) 117 | A THF Crassostrea nippona (Seki)
85 | KRH VAL Olivella japonica Pilsbry 118 | 7 7% Saccostrea kegaki Torigoe and Inaba
86 | AV ARV Olivella fulgurata (Adams and Reeve) 119 (A IHA Anodontia stearnsiana Oyama
87 a4/ 3IhA Pupa strigosa strigosa (Gould) 120 | 7 I 7H A4 Epicodakia delicatula (Pilsbry)
88 | RX=TVRYHA Bullina lineata (Gray) 121 | 7 A NFHA Pillucina pisidium (Dunker)
89 | I AHA Hydatina physis (Linnaeus) 122 | FUNFHA Lasaea undulata (Gould)
9 |(YHIYHA Hydatina albocincta (van der Hoeven) 123 | anz 7vanrg Kellia porculus Pilsby
91 | Ftw ¥y iA Philine argentata Gould 124 | b=YHA Cardita leana Dunker
92 | 7RI HA Haloa japonica (Pilsbry) 125 | ¥ 7 ¥%n Chama japonica Lamarck
93 | FURAHA Bulla ventricosa Gould 126 |V Hhv5 Pseudochama retroversa (Lischke)
94 | ¥vFIHA Dolabella auricularia (Lightfoot) 127 | N A Mactra chinensis Philippi
95 | F 7 I NFHA Siphonaria (Anthosiphonaria) sirius 128 | 4 7% Mactra veneriformis Deshayes in Reeve

(Pilsbry)




4 E 4 ¥4
129 | 7V VY HA Coelomactra antiquata (Spengler) 162 | ¥ A Petricolirus aequistriatus (Sowerby)
130 | S HEIHA Lutraria sieboldii Deshayes in Reeve 163 | FFIATKRY I A Pseudoirus mirabilis (Deshayes)
131 | %4 A4 Meropesta nicobarica (Gmelin) 164 | ¥ AHNAEFRF Venus (Ventricoloidea) foveolata (Sowerby)
132 | 7 F N4 Coecella chinensis Deshayes 165 | xH /7 a7 Veremolpa micra (Pilsbry)
133 | 7V 0+ 0A4 Chion semigranosa (Dunker) 166 | A =71 Protothaca jedoensis (Lischke)
134 |37 akiA4 Latona cuneata (Linnaeus) 167 | AF =74 Protothaca schencki (Nomura)
135 | R= A Pharaonella sieboldii (Deshayes) 168 | ¥4 A4 Circe (Circe) scripta (Linnaeus)
136 | eIH 27T Tellinides ovalis (Sowerby) 169 | r~> A Gafrarium divaricatum (Gmelin)
137 |4 Fao¥F7 Y Pistris capsoides (Lamarck) 170 | A I HA Phacosoma japonicum (Reeve)
138 | T A AHA Quadrans parvitas Tredale 171 | 24 A4 ﬁz&'}f’gg&iﬂorio iwakawai Oyama and
139 | Y KRYHF 2 Z Jactellina clathrata (Deshayes) 172 | 74 gzgggf es philippinarum (Adams and
140 | €€/ NF A Moerella jedoensis (Lischke) 173 | e A T7HY Ruditapes variegatus (Sowerby)
141 |2 v+ A4 Moerella rutila (Dunker) 174 | =Y XA Irus mitis (Deshayes)
142 |27 55714 Nitidotellina hokkaidoensis (Habe) 175 | 7 F L7 F Saxidomus purpurata (Sowerby)
143 | 9 A7 5 Nitidotellina minuta (Lischke) 176 | 7 ALV HA Cyclosunetta menstrualis (Menke)
144 [T M) Macoma contaculata (Deshayes) 177 | =7 Meretrix lusoria (Roding)
45 e xA¥F MY Macoma incongrua (Martens) 178 | AF T3 Cyclina sinensis (Gmelin)
146 | 77T FHA Macoma awajiensis (Sowerby) 179 |4+ F 7 A Mya (Arenomya) arenaria oonogai
Makiyama
47 | Y7 M)ERF Heteromacoma irus (Hanley) 180 | 7 ¥~ A% Venatomya truncata (Gould)
148 | 7 VA A Semele cordiformis (Holten) 181 | A AF A Cryptomya busoensis Y okoyama
149 | ¥ X2 A4 Theora fragilis (A. Adams) 182 | 7 FR=HA Solidicorbula erythrodon (Lamarck)
150 | 7 A4 Gari maculosa (Lamarck) 183 | 7 FR=F Anisocorbula venusta (Gould)
151 | A F N A Psammotaea virescens (Deshayes) 184 | == A Anisocorbula scaphoides (Hinds)
152 | 793 Soletellina boeddinghausi Lischke 185 | ¥ X< M A Hiatella orientalis (Y okoyama)
153 [/ v¥v3 Nuttallia japonica (Reeve) 186 | FIHA Panopea japonica A. Adams
154 | ¥ X5 775X 44 Solecurtus divaricatus (Lischke) 187 | =4 A Barnea (Anchomasa) manilensis (Philippi)
155 | 7<% h A Sinonovacula constricta (Lamarck) 188 |73 %7 Barnea (Umitakea) dilatata (Souleyet)
156 | =7 HA Solen strictus Gould 189 | = A EFF Zirfaea subconstricta (Yokoyama)
157 | A A~T 54 Solen grandis Dunker 190 | HERXAHTA Penitella kamakurensis (Yokoyama)
158 | I VHA Siliqua pulchella (Dunker) 91 | 77426 Teredo navalis Linnaeus
159 | 72 F T b=V AHA Trapezium liratum (Reeve) 192 | A FF 44 Laternula anatina (Linnaeus)
160 | NF 7| Glauconome chinensis Gray 193 |V MFUIA Laternula (Exolaternula) marilina (Reeve)
161 | &I 7HY Claudiconcha japonica (Dunker)
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