- FRE 2 SRS AN —EAEMFEE IS K S REREO H6 .

HAENY b 2225 57:106-118 (2002)

Japanese Journal of Benthology

KBS TIREBA R E > B EOZEIL
Faunal Response of Bivalves and Gastropods to Large Environmental
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Abstract: Faunal response of bivalves and gastropods after the construction of the dyke for reclamation was
compared among the case studies in Japan (Isahaya Bay) and Korea (Saemangeum and Sihwa). After the isola-
tion of Isahaya Bay, aspects of water quality suddenly changed, and fauna of bivalves and gastropods was drasti-
cally replaced. In March 1997, before the dyke was completed, 15 species of marine bivalves and gastropods
were collected in large numbers. These species were still alive in May 1997, but most of them had died off by
August 1997. However, an introduced species, Potamocorbula sp. cf. P laevis that was not found prior to the
isolation of this bay, replaced the pre-isolation bivalve community. This species also increased in Saemangeum
and Sihwa, western Korea after the dyke construction. Therefore, this species can survive and multiply alone
through large environmental changes such as isolation. Fossils of Potamocorbula sp. were also found from sev-
eral horizons in Pleistocene and Holocene deposits in Japan and China. These fossils have common features; 1)
most specimens are less than 10 mm in shell length, 2) only this species densely occur in a shell bed, and 3)
some marine bivalves occur in lower horizons of the shell bed. We observed that Potamocorbula sp. could sur-
vive and multiply alone after isolation, and we therefore suggest that aggregations of Potamocorbula shells in
Pleistocene and Holocene deposits represent similar isolation events in the past.

Key Words: bivalves, environmental disturbance, faunal response, Isahaya Bay, paleoecology, Potamocorbula,
reclamation, Saemangeum
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Fig. 1. A: Location of the dyke constructions for reclamation of Sihwa and Saemangeum areas in Korea, and Isahaya Bay in Japan. B-D: Location of
the dyke and reclamation area in Sihwa, Saemangeum, and Isahaya Bay. Black bars represent the dyke completed in each area. Dark colored parts are
lands. Maps from B to D are same scale.

KigRPRim D Ei, BRAGEICEM O, (LFRRRFRE K

EHIHICE T I THEEOHE & B ABER - LVVE - JUDT (g RO LS
EEEYBEEDE KU (124, 2001a).
FlG KFOMIE 7V — 7%, AN D 12~20 EH T

HEETH ANEVEAG IS & 2RI A ToTB Y (B, 2000; FEHEIE
H O IR (AL E T 5 BB RE T, 1997 F 4 1 #(3h, 2001), FEHEEGZFOHIIE TN HEEAZEK-
14 H AE7%mn®%ﬁT%Mc;of 3,550ha ®F  Tw 2 (EiEE—, 2000, fEETE— 134, 2001a; Sato &
- RIS O & H 7 (Fig 1D). TR, B+ Azuma, submitted). ZALF T2, #likoOEET (1997 43
BT EAT- ThMAL L 22800 &, KB &EOEADM 23 H) &, @ikokiz 70 (199745 H 24 0, 8 H 27
JASRAGAG R & A 5. ﬁﬁfﬁ%’uz7%®m H, 199844 H 9H, 8 H20H, 19994 7 H 30 H, 10
FIA3d O, 5 A S AN E Pk 179 2 H 20 H, 200047 J 26 H) ORJE% FEHti L 72 (Table 1).
T, MEBOKTE —1m | %ofwé.%mtb,#o FE MO E X GPS (Sony # IPS-760 © #8575 30m L)
T OIS T~ T 72 o 7280 1&, @WhkoZIESs 7% TUUE L, Ekman-Birge fRiE%F (FRUBMHIFL © 15ecmX15¢m)
EDONRENEHICEL L. BHOKEEDVEHIIL7—% EHWT, FELSIIBWT3~9MDOFIREIT-72. BHH
WZEBE, 199745 H6 H2H 19 HIZ2 T TIREBLOE TIEREHEHE 1 mm ORI, BICFE - 2T N ToORA
J& K DL 25%0 25 10% LT ICEFCTEAFEL TV D AW x 10% FI=) P CEE L. 20%, EBREIZB,
(0 @ Fig. 5 BH). Zoficd, #ikOHoOFEBL T, THEROEFLORER L, BOFRES L UHEI L O
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Table 1. Mean individual number (ind./m?) for each species of gastrodpods and bivalves collected from Isahaya Bay in each sampling date.
Year 1997 1998 1999 2000
Date 23 Mar 24 May 27 Aug 9 Apr 20 Aug 30 Jul 20 Oct 26 Jul
Number of sampling stations 12 16 20 20 20 20 19 17
GASTROPODA
Iravadia (Fluviocingula) elegantula 458 58 1 30 0 0 0 0
I (Pseudonoba) sp. aff. I. yendoi 0 2 0 0 0 0 0 0
Tectonatica tigrina 0 1 0 0 0 0 0 0
Eulimidae spp. 0 1 1 0 0 0 0 0
Zeuxis succinctus 0 1 0 0 0 0 0 0
Odostomia sp. 6 0 0 0 0 0 0 0
Philine argentata 0 1 0 0 0 0 0 0
Acteocina (A.) decorata 1 1 0 0 0 0 0 0
Salinator takii 2 0 0 0 0 0 0 0
BIVALVIA

Modiolus (M.) metcalfei 20 13 0 0 0 0 0 0
Musculista senhousia 4 126 0 0 0 0 0 0
Scapharca kagoshimensis 8 7 0 0 0 0 0 0
Tegillarca granosa 0 1 0 0 0 0 0 0
Estellacar olivacea 1 0 0 0 0 0 0 0
Anomia chinensis 2 1 0 0 0 0 0 0
Limaria (L.) orientalis 10 5 0 0 0 0 0 0
Crassostrea gigas 1 0 0 0 0 0 0 0
Raetella pulchella 1 1 0 0 0 0 0 0
Theora fragilis 198 158 0 0 0 0 0 0
Abrina lunella 1 0 0 0 0 0 0 0
Corbicula (C.) japonica 0 0 1 0 4 5 6 18
Corbicula (C.) leana 0 0 0 0 0 1 0 0
Ruditapes philippinarum 18 2 3 0 0 0 0 0
Glauconome chinensis 0 1 0 0 0 0 0 0
Potamocorbula sp. cf. P laevis 0 10 60 1300 1167 373 380 4
Barnea (Umitakea) dilatata 0 0.4 0 0 0 0 0 0

xHh v LI

ZOFER, #ikoFT (1997 €3 A) OREIZBVT, %
B TIZH 7 7 F VK Iravadia (Fluviocingula) elegantula, b
78 A A FD—FE Odostomia sp., 7 I <A <A Salinator
takii FNRR SN, “HBEHETIZI T T A Modiolus (M.)
metcalfei, 5 b N ¥ A Musculista senhousia, 3V K7 A
Scapharca kagoshimensis, 7 7 L 2% I/ Limaria (L.) orien-
talis, > X 7 W' 4 Theora fragilis, 7 ¥ ') Ruditapes philip-
pinarum 7 EHEE LR SN (EEE—139, 2001a).
INGOMEIL, #iEDH% 1 2 HEF TEREBNTEDLSL T
HEELTW, Z201% 19974 8 AICIXIZIZETHREL
LTV 2 DN R S L7z (Table 1). Z4LLLFE, 2000 47 A
T, ATTFVRERLS NS Ol HEATERAIC
BUOEBRT LI L r o7,

—F, ¥7 9 X33 ¥XIH A Potamocorbula sp. cf. P lae-
vis IFEIEDETZIZ T o 72 KRB SN Do 212 b b 6
¥, 1997 4 5 AIZABIOWM OB THHTHIL, 1997
F 8 HICIIREMADOKES DT T ORIV EETE
THELY 5 L9 12% 572 (Fig. 2A-C). ZD1%, 19984 4 A
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1213 10 mm K@ O/NRBERIZBIHEINT 5 2 &£ TRAME
TR (8317 K, m?) ZFCEkL, 1998 8 HIZid 3 #
HEABRLETOELT 1m? H72 1) OEEEREH 100 BAERLL
k&7 o7 (Fig. 2D, E). L22L, 1999 4 7 H LRI A&
LA B, 20004 7 AIZIZITE AL DERTERENR
b & o7 (Fig. 2F-H). ZOMfIiziz, Yy=hr o3
Corbicula (C.) japonica & < > ¥ I Corbicula (C.) leana 7%
1997 F 8 HLABRIZHIERL, Y~ b2 V313200078 %
TIREE A5 DAtz 1% L T\ 5 (Table 1).

FHBEUSNTIE, L 1E, sA) o Fa sy LY
Corophium sinense D3 1% I EEIZHERE L, 1997 4 8 A
I RKMEAEE (2,000 & m?) ikl (FE,
2000). LAL, ZD%I3 1998 4E 4 B THEMANS
DEBTHESIN/-ODOD, 1998 F 8 FIZIZIZIZR S
Kol

8E - -tvv>JLFhR
BEF ORI (Gunsan) T4 5 £3% (Gimje) T, K%
(Buan)B 2T T O X< > 7 A HIIE TIX, 1991 48 11 B »
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Fig. 2. Distributions of Potamocorbula sp. cf. P laevis in Isahaya Bay from March 1997 to July 2000. Individual density per | m® at each sampling
station is shown as the size of black circle. (A) March 1997, (B) May 1997, (C) August 1997, (D) April 1998, (E) August 1998, (F) July 1999, (G) Oc-
tober 1999, and (H) July 2000.

O REBETIRFESHIG S . AFEE, 2011 FI12% VR O N AT 34 # 2B\ C, Choi & Koh (1994) &[]
BT E T, 2000 4FE F TIEIZ TR P LA™ TIZ9%E #RIC van Veen $RIBERE AV A A O il 217 C
B LTw5 (Fig. 1C). TESN L@ ITHRIOEKIE 33 Wh (G, 2000).

mTHY, ZOTIHEFET 40,100ha (2 K5 (Fig. 10). HEH S, NIy MBI X 5 H g R R AR O
R T, V7V KRFROZEED, THFEES TDET GHo ke LT, Ko T8 - & B8 2 A4
D 1988 4E 6-7 12, THEIZBGFAIFT— bRV E PoEafktiro Tnd (EEE—IZH, 2001b; (LTI
%’;J*lfﬁ\ An & Koh, 1992) & van Veen $Fié2f (FRUBIMIFE A, 2001) . TEETIE, 2000 4 5 A 3-5 H & 2001 4
0.1m?) (2L B T nRBHAZIT>TW5D (Choi & 8 H 31 H-9 A3 HZ, THHiTFEHONME 4 X & 1
Koh, 1994). 72, 2000 4 3 ALCiE, EEREEMZERTON  WIXIZBWT, An & Koh (1992) & 7% 5~ [ Ui il
FeEh FRET B~ vy LR AL E R AT, TRHE G4 VREEL, Bl 4 il B TERAH
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Table 2. Mean individual number (ind./m?) for each species of brachiopods, gastropods, and bivalves collected from each locality in Saemangeum
area.
Intertidal Subtidal
Locality Sura Geojeon Uma  Salgeum Seoduteo Geum R. Mangyeong R. Dongjing R.
Year 2000 2001 2000 2001 2000 2001 2001 2000 2000 2000
Date 3 May 31Aug  4May 1Sep SMay 2Sep 3Sep 23Aug 25 Aug 26 Aug
number of sampling sites 12 2 11 4 11 9 5 6 5 5
BRACHIOPODA

INARTICULATA

Lingula anatina 17 16 44 32 0 41 0 0 0 0
MOLLUSCA

GASTROPODA
Umbonium (U.) thomasi 457 8 109 8 0 2 1260 0 0 0
Batillaria cumingi 0 320 0 0 0 0 0 0 0 0
Assimineidae gen. et sp. 1 0 0 4 0 0 0 0 0 0
Glossaulax didyma 1 0 0 0 0 2 0 0 0 0
Lunatia fortunei 0 0 0 0 0 2 0 1 0 0
Reticunassa festiva 16 0 9 0 0 0 6 1 0 0
Terebra koreana 12 0 0 0 0 0 0 0 0 0
Terebra spp. 0 0 0 0 0 0 10 0 0 0
Odostomia spp. 20 16 0 0 0 2 3 0 0 1
Japanacteon nipponensis 0 0 0 0 0 0 6 0 0 0
Bullacta exarata 1 80 4 36 6 0 0 0 0 0
Gen. et sp. indet. 0 0 0 0 0 0 0 0 1 3

BIVALVIA
Mactra veneriformis 8 0 3 12 0 7 13 0 0 0
Solen (S.) strictus S 0 0 0 0 4 0 0 0 0
Tellina (Moerella) rutila 192 360 7 16 1 34 3 1 0 3
Nuttallia japonica 4 0 4 8 0 7 0 0 0 0
Galeommatidae gen. et sp. 0 0 1 12 0 0 0 0 0 0
Dosinia (Phacosoma) japonicum 1 0 0 0 0 0 0 0 0 0
Meretrix petechialis 3 8 3 0 0 0 3 0 0 0
Tapes (Ruditapes) philippinarum 1 0 0 0 0 0 0 0 0 0
Cvclina sinensis 0 0 0 0 0 2 0 0 0 0
Glauconome chinensis 4 0 0 0 0 327 0 0 0 3
Potamocorbula sp. cf. P laevis 0 0 0 216 4 0 0 127 80 3
Laternula (Exolaternula) marilina 3 0 9 148 582 4 0 0 1 74

EIRE L7 (Table 2). AL TIE, 25cmX25em DYy
Bt 12 APICEREL, ®S 15Sem T TAT » 7TH-
TIRE I L7z $£72, 2000 4 8 H 23-26 HIZ, /N
xfh T~y 7 ATIRTER-AY DI (Geumgang) -
HE{L (Mangyeonggang) - B i#{1. (Dongjingang) iiI% D # T
WO HAIC BT, Ponar BRIBEF (FRIBEFE ¢ 0.025m?)
12 & BIFIRAE 4T o 72 (Table 2). /B! GPS (EMPEX #t
AT > Emini | 3EE 2mUA) IV UEEREL,
BHET A~ MDIRREIT- 7. HBORHKEHL, T
T Imm OFFIIPT Tl IREEYW ORE - 5T %IT-
7z,

FHFERHAOTEBICBWT, HIEELTAEON
L, BETIEF 3 v+t ¥% T Unbonium thomasi, *~
) 77 3 = Batillaria cumingi, ¥ + % X 7' 4 Bullacta exarata
HRET, “HHEBETIIZY O F H A Tellina (Moerella) rutila,

- ZJL
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INF 7 E ) Glauconome chinensis, £ 7% X< AYXH A,
) N+ Y H A Laternula (Exolaternula) marilina 7% £ T > 72
(Table 2). HELATE, BMEEOIF) v x I A
Lingula anatina " & THEIZROh, FRKTIm? H72D
180 fERLL LOEBHE TH o7z (EHEE—132, 2001b).
Zofticd, EERBHIREIN oS BHMTESE
RS TRE SN EEED D L, 2000 5 HORET
CThiRE R, BEE 13, “HHEE 16/, £EH 21
HE, PR 16 (At 67 1410 HK) »EoNA
FEIE—137, 2001b).

—77, 2000 4F 8 H OFRIL - BEIL - BEILRIBOE T
AT, BREAE, “HHEE4E, 2EH12HE,
B4t (BT 24435 8K) PRI N (ERkE
—I3A, 2001b). TP L, HETEH (RO 7
YR2aAFFHAL Y bF Y H A Tdho7z (Table 2). FFIT,
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Fig. 3.

Temporal change of individual density per 1 m” of all benthic animals collected from the Saemangeum area from (A) June-July, 1988 to (B)

Mar., May, Aug. 2000 and Sep. 2001. Data are derived from An and Koh (1992), Choi and Koh (1994), Je (2000) and the present study. Size of circle
presents the individual density. Black circles are shown the density at each sampling station of subtidal zone, and white circles are shown the maximum

density among the samples from intertidal zone in each locality.

LIy R aYEN AL E BEILRBICLZ R LN,
FORAEEIIRAT Im? H72 0 300 EAL L TH o 72
(I —127, 2001b).
CHOHAMFEICL ZRMAERLRE, 2000 4 3 JIZ#HE%
1T 723 (2000) DT — % # AL, 1988 4 6-7 124
%47 - 72 An & Koh (1992) & Choi & Koh (1994) D4 & It
FLt.fék,;ﬁ@%%@%%@%m&f ,ww%
WZxF LT 2000 4F DUBE I SRt & ULl b » T
A DB R DD L L“%ﬁ.ﬁ$ﬂmﬁfi%ih
BboE, WICEZIHRNM O~ v 7 A CIRBUF
BN AEMA R SN (Fig 3). 72, THHTEH
N ORI TUE, 1988 4E (2T AR A A o T Xy 1
KBNS R R WA LKA Wb oo, L 724
X4 H 517z (Fig. 3).

Lo % 2~va% %754 [An & Koh (1992), Choi & Koh
(1994), 3 (2000) & P amurensis \Z[5E LT\ 5] (Z7EH
T2, THFEROIMIICS 72 5 8ILH I CIEATEDME

111

TR HY i wéﬁé##b%f,ﬁ%ﬁ%%mmm

TIEARED S ﬁﬁ#kL BY, SHICEHMAIIBIT A
FEEb % <®iﬁfﬁmtfwé & D534 (Fig. 4).
DF ), 1988 4E I EHIL & AL OR b I itz v
ﬂﬁum&,ﬁﬁ@ﬁﬁ#@aﬂfvt# 2000 4 LARE 12
T C &0 s W S A O LS B L
é%u%%?iwwmuééﬂm@mw@m:ﬁﬁ@nn
BRAE Ik -7z. FLT, 2001 £ 9 Aizizwo T, F
BIHICBOWTARNSEETHERLTVDL Z LTRSS
72 (Table 2).

BE - mESTH

wEE AL AR O 4G EL (Siheung) 112> H %111 (Ansan) 17,
¥ (Hwaseong) RFIZFE A 458 i Tld, 1987 4 6 HITKH
BTIHHENE L SN, 1994 4E 1 B 24 HIZ@ T D

fid & ) THA5E T L 72 (Hong ef al., 1997). THhmmfs %
17.300ha T, #ZJEF O EIX 12.7km T 5 (Fig. 1B).
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Fig. 4. Temporal change of individual density per 1 m* of Potamocorbula sp. cf. P laevis collected from the Saemangeum area from (A) June—July,
1988 to (B) Mar., May, Aug. 2000 and Sep. 2001. Data are derived from An and Koh (1992), Choi and Koh (1994), Je (2000) and the present study.
Size of circle presents the individual density. Black circles are shown the density at each sampling station of subtidal zone, and white circles are shown
the maximum density among the samples from intertidal zone in each locality.

AES DAL 6,100ha T, 2 Z TITHT (Inha) KRR
R ZERT 7 EORFFEE DY, Wk ORIO 1993 43 H
A5 1997 4 4 J1Z22F T van Veen R ¢F (FRIR MR ©
& bR A = MRBAY 21T > TV A (Hong er al.,
1997; Lee & Cha, 1997).

?'Si’[ﬁﬁfz’f‘li Bk T Clzizisitn 5 PR T H

Lirol:zo, #iko%k L ED LIBESOMAITIEEA

t“ﬁa%uwm 7zo LA L, 1995 AL AR LN o) K
f/ﬁ% 'l‘%}i‘fﬁ"hhé:_ S, AT O K S’JN;H AT
[ERUS B C ARG A Ak Wl SN 7’_
, AR S X iR ATHE S AL
THNIARPHAT S Z EIZED, w%ﬁ3Huuw%u

LEH o R OIE A5, F4 6 12134 20% &2,
[E4E 10 A 1213 10%0 LLF 12 T Lf: (Hong er al., 1997;
Lee & Cha, 1997).

L L, #HhoKESED ORI O 405
R EE S, 1996 45 10 A F T2 M R #EH T 100 [o]

m?)

</\>t§7b>, zoon. H&’r

Db N ANERERA L T2 EBRELE (0
Z1EA, 2001). FREFIET B &9 I2 1996 4 3~4 HIZH
b OIS BFAYIZ 25%0 L EIZE T EA LT 5 (Hong
1997). Z LT, 1997 4ELLFRRIZAKPT % 4 L CTH l#KE
it S PR L, WEEE IR ERASE A I LT,
fLVWNM/ %f ImIZRELALKDOMLANES S
%0, HEIZE-STWSE (I3 h, 2001).
f;ﬁii{ﬁi@k@&zﬁ}bﬁfli, #IEO T 1993 4 3~11 H 12
&, Heteromastus filformis, Polydora ligni, Tharyx spp.7& £ D
%E%ﬁ%<%%ﬂtum@aw1%ﬂ.it,ﬁmbﬁ
%D 199443 HE 6 HIZIE, AithD H. filformis X° P ligni
2z <, £EHD Nephfvs oligobranchia 3 X O° KU H$H
D A= 35 XA Potamocorbula sp. (P cf. ustulata |27
EEINTWVA) % (B SN (Lee & Cha, 1997). Z D14,
H. filformis X° N. oligobranchia, Potamocorbula sp.1Z\3 & A &
Ronzadal, 19944 12 B & 1995 4 3 HI2i3 P ligni
SEIREEMOBAERED 0% U LEE EOD LIl hot:

et al.,
2l

) #2
g
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Fig. 5. Temporal change of size frequency distributions of Potamocorbula sp. cf. P laevis collected from all sampling stations of Isahaya Bay and
salinity in the surface water layer of the reclamation area measured by the Japanese Ministry of Agriculture, Forestry and Fisheries during March 4,

1997 and May 15, 2000.

(Lee and Cha, 1997). LA L, 1995 4 10 7 \Z@#&ith D K55
25 10% LLFIZHATHE, ¥40 7 Fay &L yhaty
L, 1m2& 729 3000 AL Eod BEE L 4 > 72 (Hong
et al, 1997). # L C, MM ARIHAT S L9 2
o721997 42 H & 4 Hi2iE, #7224 EH D Pseudoplu-
dora kempi 75238 L7205, ZOMIL P ligni, ¥ 1) 7 Fa o
L, % EDSE 5 7z (Hong et al.,
1997).

Neanthes succinea

BIEHEORBHEOT(LBEFEDLE

FEETIE, #EDO% 4 7 HORMIZIZ L A EDifFEIRA
EMHBTERL, FORICLIIXTaATZNAL L4 s
FosyL YA EmE L. UL, #ikosk2 40
Fiezarbtzhonb Ao R, REMIIEYT~
My, kAEIa VKM, 4 I IXHE 2R
HOMBDBRENBLDOARE Ko7 (B, 2000). HFEET
T, #Wkofk 1 7 A TR KBS 25 25% LL L
A5 10%0 LL T2 F TEBIIHA L7z (Fig. 5). BEEKD [6
Rl o 4 7 B2, 505 5% LLFIZETITEA L
Twa (fEgEE—134, 2001a).

WO~ &R o KA A O S aAIE, KK S 723
b OBBADIESIZE > THESN A Z L HOENT
W5 (Nakao, 1982; 2= - W2, 1985; AAF1I22, 1993; HIZ
7,1999). #IEORTOFFBRIIZL A O N/zA b bF
AR Xy HA R EOMEREIE, HARKEONEHTD

113

B3 10%0 WL L OiEIZ O ARG/ ARENTWE (EHIZ
H,1999). fE- T, ZHHDiEEHBENHIEOHIZKEL
WL 7-ERIE, A OIEKDIES A IO HE s HT
10% LA FIZE TR L7 LEZHNA.

—F, LI RTaATEH AL 1 AKRIZNDT
I L7275, ZOROEERIZTNTEHE 10 mm A o/
B TH o7z (Fig. 5). FNH% 1997 4 8 H IZITKER A% 10
mm M EOREMEIZR ), #1998 £ 4 HIZIZKEDOH
B AEARAE & 17z (Fig. 5). £ LT, 1998 48 H I
FHO% < OEEDS 10mm DL E OB & 7 525, 1999
FLUE LR 10mm DL FOFBEIMABEREE 725N
BB, DWIZIZ 200047 B FCICRARMKDLIZEA
EVH L 72 (Fig. 3). Z OO ORIE KDL, K
FEDFHIMAA S N7 < 7 - 72 1998 45 E LURE(E 2%0 L

FICERTAHIEIE—ED %, &5121999 F 52 L
12& A E 1% LLTFTL27% 25 72 (Fig. 5).

L7y RvayEAAE, MoiE DI AL LR
i P D FEH A D T <, b B 5 o0 o ) 1T AW
RV L 22 (B3 25%0 LLE) L0, A5 Tkm
DLEb & o 7ot eh (F#iRE DR 5% F2EL) (I2E T
REOSHH SN (EEE—1375, 2001a). #l1LOE
BOHFEPETIHRZLTIE, EBAKDIES D 10%0 uw)
WEIZDOAREOEBSFHER SN TBY, FFITIED DT 5%
DUF OE S CIEREE A o7z (EHEIE 32y, 2001a).
F 72, ZORIZE S NAEERO KRG AHBMAMEE T D
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% (Fig. 5)Z £h 6, ARFEILE O IIARBEN O T s s
EIZAEB LTV, #HiokOREROIESET R
HOHEEE LI L > TREEGEDERSTREE 2D, 2B
IHRBEMEBICHEE L b0 LRSS,

v ATHRETEMTIE, KEEYOBER AT
RFFERLATICHRTEM L 2 BRI T b, §
bbb, FHFEMNOEETIX, #XITREERRZILS
FEFRED LD DI, RESHYWRRRELSEML 72
(58, 2000). FOERIZDOWTHE (2000) IXAdR LT %
WS, WISIPIER ST & TR L D NER 2 IRE L %
0, WNEABHESLENERTHEMLZbDEEZLNS.
B2 1L, 1988 £E & 2000 FIZ LA TR ON/ELE
DOREFEREER LT L L, FavkrFHaear
+ 714 [An & Koh (1992) & & (2000) i& Moerella iridescens
(FUHF2I) CAELTWS] EXFTFHTFERNDOET
HCTRAMIIEMLTW5 (58, 2000). Zho5nfEIE, #
EELDONEBHEGIC S CEBICRONSE (ILTFIE,
2001) 7275, ABBUSHEZ IR AR S B ITHE, i
BAOE L OBEN L YNBHRREL LD, REIZHAT
WIIOMEHEILARSELdbDEEZ NS, FRIIHL
T, PRI BETRE T, SREEYORFENE
LA LTwWA (Fig. 3). Z0OHEIE, MAROKEEL
WEBbDEEZONBDS, B TR ABO E#H %K
BEF— v wEhwoll, ThUEOEEIIHEL V.

¥/, HEEBETHRERBIL, v VA THRTFERAD
HETBLITHETHIZIBWTY, 79X 85X AN
HHE LT\ 5 (Fig. 4). 22T, #ISREASER L Tw
TV, EBKDOIESOEBHMEBAIIRONTESLT,
EEL L HEIL OB T b KB AKRDIE 5L 29% L £ %
FoTWwb (34, 2000). ZRiZL b6, BEHILE
FERLRIBII BT 2 REO S HiEA 1988 F T D
13 ANSUNBRY CIEON 2 ) A DY AR A & TI3iE
FORTUNOERIZL W AEOSHHHF IR L 722 &
AN oY (W

WREMTIHTIE, HRBTHEREKRKIXIYFH/H
E5 A7 RO Y5 LA —EERIZHEE L T\ 5 (Hong et
al., 1997; Lee & Cha, 1997). TIE#IED% 1 FLL R
REMOIEFWRITHI L3 hhorz. FDik, 1995 &£
10 B DBEIZIE DA% 10%0 £ TRHAT B25, ZOWrH 54
V7 FOu 78 us8ELTw5S, LAL, Xva5%7
AEIIREMOE ST PRI THUHMIER SN b DD,
1994 4£ 9 A LAFEIZI1318 ST % v (Hong er al., 1997; Lee
& Cha, 1997). F7:, BHEOL B OFIIEHHE L
722 bid, HRBTHOBELIEIKECELLIHETHA.
LHL, ThHDSERS, AEROESPEILTWE
HIM (1995 10 A~1996 £ 3 A) 121, 1ZLAELRSR
T, ZOHOBAKAZL VALBOESPEML T2 5
HBUOROSNA L )% -7 (Hong et al., 1997).

DEnZ &b, tEHTHIEDRICEEDS EES
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FEL7-0i%, FEOESITEHIEOBRIZEEIIEL TS S
kDol ELZONS, T, $A4) 7 asy
LAVIEHOPITES DB RN H o 121 THRERIHE
mesZens, HREBELBEHOWLOFHFFECHRS
N7, —F, ©I39 XI5 XH L EHBEEBTIIEBAD
D5 10%0 LT OHEIZ DB ARO N T8, &
< V7 LHIE R R EE M3 TR AN IRA T B LARTIZHERE L
Tz, KR, b LEFTHEDLVETH L0,
BOOETUNOER (B 2 (THEFEOHBELCES U O
KEELRE) 75, REOBRENEELEI §52810%
5bDLEZLND.

ES2X7aAFXH 1 DOHKE - £ENHH

EHEICEBT AL IV XTIV FH AT, PEKED
LEASN Y Y SEOFIZRATHZ ETHRICEBMEL
THRIELEER GNT W5 (M - B, 1994; EHEE—Z
A, 2001a). AHHETIE, 1992 428 TR B b
IR CHERR S (fERE - 13, 1994), |EIIEET
EEIGTOREBT LR & TCREICAREDE & 7- )
Bons L)l or GEM - XK, 1994). £ L T 1998
FELRI, BRIE ORI - i)l - Hkl, E8ED
AN - ERN - BB E, FRHEBRBOIEE A LD
OFBIcofmL, BRIZL-oTiE Im* »7: 0 1,000 EEK%E
BZAEEETER LTS (FHEE—, 2000; FHEE—
137, 2001a)

AKHEE, HERICDRI»SEBTAHERBEX TS5 F
A (P amurensis & SNBDS, ABD L S ICRIENDH S)
L3, B S AN, FBRTEIOE O AHGe\v, LD
BIAD 6 HBmANORIKE ST HE, ERPTEEITEAT
b, REDHTHNENS (BB - BAR, 1994). LrL
BEERELEFRBORELEREIBHL L, REE,OomELH
MBS A L IANEETH L., XvaFEH11d, BA
TEEED 7 v Fry UM HEREORKBL LD, RS
NEBAIRFOERKBILPEREL2VWEEZ LR TV
(JEER, 1994). LA L, 19944 9 A LA IC KB BB T
—REEICHAE L 22 S e ARG SN TE D (GRlED, 1997),
INhO NAMBAERTH A TREEIBVEELIONS.

EHIZE, TAVAGREDH 75 AETY,
1986 SELNREIZ R a5 WA (P amurensis \ZFE S
TW5) DA HEAE L, 1988 41213 10,000 A/ m? %
BZHLEELBEETERL TWwW5 (Carlton et al., 1990;
Nichols et al., 1990). ZDAFZERE L TIE, BT I TEL
IZHEELEYWIRED NS 2 M ARBIZRESEIRAL
FNNH LTIV ABILETERIENETEEIES
T& % (Carlton et al., 1990).

EEE, ThonX<as5y3 A ExRIETAD, B
Aol 7 v F v 2l - FRERBRE - RFEEE - 18
fEEMIH, EED{N (Incheon) LT - EHILW (£~
YL, TAYVAEGREOY TS ATBILB
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Fig. 6. A, B: The relationship between shell length and shell height/shell length of the Japanese samples of Potamocorbula sp. collected from (A)
Kuccharo Lake, Hokkaido and Obuchi Lake, Aomori, and (B) Hinuma Lake, Ibaraki and Ariake Sea. C, D: The relationship between shell length and
shell breadth/shell length of the Japanese samples of Potamocorbula sp. collected from (C) Kuccharo Lake and Obuchi Lake and (D) Hinuma Lake and
Ariake Sea. Lines and formulas represent reduced the major axis regressions.

WCEMEA X IRE L, NI P amurensis DR FEHLIZ
FEWE ST OT L— VI OEEREHHE T, K
R OBREDE 217> 72 (EBEE—, 2001). ZOH
BOFFAORERTIYFTAEOMTIE, ZOBEICH
WS RS T 0B L BV SRR BRI
2547 (ZyFrall - #iB) &, #%E Rl
2 RS E IR T A7 AT (RESE - AW (2
3D L AT E 72 (Fig. 6). 7 v F v 0l - B - AW
DHEMIZOWT, #2525 mm ML EOBEEERZT 2RI
LCEHED tiRERTo72 8 25, #E/ AR TIE
B—AWE =72) DEABIZBVT, FRE/MER
T v F v ol — AW =14.7) B L OB — A Wil
(1=18.6) DEFMICAEDENR LN,

ZFIT, BE/BEREBREBRREO 2 OOKIEEH
WTHHIBER % X5 L7 (Fig. 7). ZOR, 7TL—N
Wl BT - REGE - BEWE - v 77 v Y R aEOEH
BRCREIZ 7Oy bR LzAs, 7 v F v il & EE
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DEMIFFNEIZELEME R L7 (Fig. 7). LaL, Z
OHRTY 7 v F v Ok REGBOEFIZIEIC, FL RO
BB OTH 2 2 EEAECEENTED, RIZHI
I OER L IRBENREL TV, 2F), 4ETX
ZayF AL ELT—HEINTwWAsyFryai] - B
B BBOERE, &4»MAOBREEORERL, L
b P amurensis DFRFEH L DKM & QTLEVP R 5
SEAHS M E N ESICHELNEET KR,
MoEM L izR L MO TaR—varyenrmLTw5
(Fig. 7C). 4%, PEIBFEOERS Fo/2 LT, B
KHOE O EHRGT, 5 TRIZFHFENT, B & ORAE
KEDHILEITI) LT, FNFNOELEHET HTIE
ThHb. Lil, il EbHHBAIIBNT, HEETH
ORI LIy A~ FE A1, T LH— AR
BT (v rofE) REICEBELTED, 22006
HHERLY 75 0 Y AABIABHIIBASNIZLD
LEZ2 D, fEoT, KHBTUEHINSOENEZHEE (T4
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The relationship between shell height/shell length and shell breadth/shell length of Potamocorbula sp. collected from (A) Kuccharo Lake and

Obuchi Lake, (B) Hinuma Lake and Ariake Sea, (C) Gunsan and Incheon, Korea, and (D) San Francisco, USA and Amur River, Russia.

XXATFHA) L LTHERTEDD.

Y770 RABEBTIE, AEOAEERIZET 5%
fFFE 54T T A (Nicolini & Penry, 2000). #1IZX 5
&, B 77 AIBEBEHOEFTIIEFHIER R 1
FEFHIN - BT NS 2 LR, AT RH% 17-19 0
THELE Y HTHRRIET 2 2 LR EA MRS hhTw
b. ), HRBTHAZRTH, KEIWEo®% 1 A
THOTHHLZIZE 22D ST, #ioEa » HTHS
N72Z & A EDBREKDST TIZHRAUEL TW 2 LA
STV A (Sato & Azuma, submitted). L7 L, #E 10
mm Al OF B AEERO BB, SR EWEL T 1997
FSHE1998F 4 HIZOARLNTEY (Fig. 5), AHE
DRI - BREMIEFEICRO N L) TH 5.

F7, Y 7T RAaETHARBIILWIESTTTE R
LTED, 35 1% LLF 55 32.6% OFELHIZAFED A H
R S LTV B (Nichols ef al., 1990). & 512, SZHEEERD
WRIZE B E, BEITHES 5%0 2> 5 25%0 OB Tk hE
TH, A5k 2 BRI OIEIE 10%0 205 30%0 DYES A
HDH I ENHER SN TS (Nicoloni & Penry, 2000). HF
ETITIX, 1998 4 4 A LRI ABEOFHHMADFED 5
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N o727, ZHUTABMDEREGKDIES DS 2% % T
O 7B & —F LT/ (Fig. 5). ThHDZEhs, &
HED LN ENT BRI IR D LIS DD, 4
% &b EKBIKDIEG DS 2%0 |2 L THIUTHFHEINAME KD
HAEDSTIRETH A Z LS Mz &Nz,

1LRBEANDICHA

XA FHAFEONAIE, HARHOED - 2HikB
LUHED EifIhDOEHHTOLET L EDMONT
Wh (i, 1995; i - flE, 1998; 3K, 1984; Shi-
WCTHHAD KM TEL T 2{bAERIE, X~va 5+ H (3
PP —FMOKRTEELTELL, L2b#%E 10mm Al
D/NRMEEDS RIS VWE T BT 2 858HhH 5 Ik
BETE 1270, 2001a). flZ1E, BRESHEMKOEH#KT
X, BIE Tm OMBOHIZ X~ 2 5% 5 A HOLAHEHE
TAHRBENIHEIIHT > T D (HRIEH, 2000). =2
WEENAXYIF XML, RESHPHE 3~8mm &
FEO/NEMEERTH 205, ZROIRE > ThT i b
FEl1omm 282 AHEELRO2h>TWwE (B&EII),



KB TSR ok 5 HEl 021t

2000).

IS X a7 F A AFHO/NMEEDS % S LA EFIE
AT EAX O EFILEE 2 S LA AL L TR
ENTWDBIAN Y XAXIAY FH A P amurensis takatukaya-
maensis \ZAE SN D 2 EA% W (FH, 1995). AHiff
&, BAEE - HE O - R EEE - LR BT~ R B
W - BIEEEEE RS L OIS S P LARETR 25
LoD, TNFTHEELBEIELN TRV D, HiK
HiflE & LTHRE SN TWS (FIHE2, 1996). F72id, =
N DALAEREADS, HATIRERIILO KM IZD R
FT2A2AFFHAAICAESINS LT, EERBET DR
KB AR TS L CHBREME T EFohs 2 e
ol BIZIE, BB, 1984).

LAL, SEHEECLREROFIZIE, D22 H
bE 10mm U OGS EENTEY, ThHBEER
DB EET LR ICBWVWTIE, BHEOLTF X~
FEHA EMOBENDSEDSNEV (BRIEA, 2000).
7, EEEARTPHOEHE,sGEHR LIS XA,
HOLHERD, 1A LHNER2S L2500, A
B #E O BAE ] & TR & bR L 7o/ R, 94 X~
a8 KA IZAE STV A (Shimoyama, 1997). E-> T,
CNFCTOHEELREICHEETLE, I XTASTFTA
b e EARICEBL TV, [MOE2ORRIZL DK
H~BTERCHER L, Zha71990 F012H 572 THW
WS NG AR L LTI L 2T RetEA @ v (ke —
(240, 2001a). THFT, XvayFHAEOLalEEE
FISET 202, AEOTREN % e L2 RE 3D %o
72 CThHsHD. FOH, XAFXFHARIATII<IaY
FHALFEESNTELLAEROPIZ, €IV X~ay
FHAPEETAI LR THICTFREEINEZLTHY, &
BOLARRERDOBIREVLEL R 5.

ZNTIE, hEXva ¥ E A HOLAERICIE/NEE
EAEEICE VDA 2?7 BREEMLZEAL L,
55 X3 Y X HAESTEOTEAMAE I A THRD T
4, FOroKBETHCE) @ik L) 22HER
BRI TFFICHIETES., Lad, S0EHENKLR
WPERCRLIT X0, T~ R AR R 2 T R 2oy
I, R ) bR CHRMABERIBEL TEAT S
LTED. fEoT, AMEIIARLRELEOKI I T
TSI L, BFRICEEL THERTAARF 2=
AN & LTOARERE % i 2 T\ 5 & F 2 % (Shimoyama,
1997).

SR TR CIE, 19974 5 A & 1998 4 4 HI2f%
SN EMEAL, BE 10mm RiBFOFHIMAMELNE L
AEREDTH (Fig. 5). b L, Thoo/pEEEKDHE
FHIERLRBRELI-ETHE, (LAERIERLT LS
A X5k b, T ITATIHADLER, [F
O BEERIZ S LIRS O#E AR 2 & BHIE
TOBE L FAFEEERICL VDD LT W5 (Nichols et al.,
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1990; Nicolini and Penry, 2000). & ® 7%, A D BAfE A
AR TETO/AEMERIZIER T 5 & 9 ZIRRAFAET 5.
Bl 208, MRS TR Tk 1998 4 OB LA I3/ EIE
AT I L CREAEIR 72T A5 o 7245, 2 DGO O
FIBARDIEST 2% LT TH o 72 (Fig. 5). Db Z &
5, 9% X735 x4 A ORBERISEIES O W)
HEHEIERL, MR CHEMET 2 L1280 BeE
RN ABVALANDN: 1 K ¥ SRl /N1 31 N8 - 5/
2%0 LA T F THAT 5 L/ABUERAKREIZSERL, TA
& X735 F AN AR EE O B AREA I
B EHEESND.

EBIZ, REBEOEHROMAHELZHEL TAHL
E, AT Ay EFHAAEOLABEROETIZE, F3 /1
F Raetellops pulchella, & A 717 27 1) Veremorpa micra,
%15 /1% 3 Dosinella corrugata, 1 3 A% L Paphia undulata,
< A% 5 3% Ringicula doliaris 7% EDSEH T 5 (BRIED,
2000). L2°L, INSOEREIE, XvayFTAHE
ERBIZIZIFLALRONT, DIPIIVT VAT LY
Indomitrella martensi, X7 2% 2 A/ 7 Retusa matsushima,
7 5% A J INF Pillucina yamakawai, Y% bV 3, T
1, 384 2 Barnea sp I EN D DR TH L. EH
2, SOX7ayF A EOAEEER ;O THBT 2
B, HELAPRONE 2B HELL—HLTEHY,
IoBOGKIL, AR, SARKFRE, S8RE,
EA A B EOGHHERS O, b ) EHROEHKE
VEDTHEHAY R AR AL LB IC 72 b Z e AHEE S
Twa (FRIER, 2000).

INSOBEHEIL, ORIICHREEHHIEIREL
20, NIROFE AL & O B KOS A2 KD
TAHIET, FIAINFRA TR L EOMERFLHE
EHEAERL, TORIIET Y XTIY XA PEBITHE
L TIIRBIERE ) B3R t T /e 2 & 2Rk
LTwa. £/, ZhUSCH, Bl IERRE - FEE -
I LA (RN, 1984), HiF o (A - KEH, 1998),
JNERE (JEER, 1989) % LosE#iigr b b, [ LERER
TR a5 FHAEOLAER»RE SN TS, E-T,
WO BOBTE L P72 &) REREEAHIE, #HEICLAR
B LTHBARRTHEIZAELTBY, IhLEE
RlzAELR THiEoRR] 2BnTh, BEORT VT H
WTRONTWL KB THFEEL ARy X3y
FHADPBREIIIHIAL T2 EXBIENTE S,

W OE BIWATEE SO S R LR B, Rl
KFKEFEBOW ) G2 HZ, BIOHM O LIEmRIZE,
FRERELORERA I CBMS LTV, ERKE &
L& 2 W E B EEHE GO ) 4 B & O H 8L T E#HAR O
Feizi, BEY~ Y S LA BBORABICBWTHA EEEZR -
Twh 727307z, USS. Geological Survey @ Janet K. Thompson i 1: %
BLodFr75yvAaE7Tadas b F—L0HAITE, ¥

TS5V RAABORABIIEMEE T W22\ /2, Far East Branch
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Russia Academy of Sciences @ Yuri D. Zakharov 1§+ & [E| 57 B 184
FEOEMBERIELIIET 4 — Vil [IE X <3 735 EER %
RE LTV, REKFREREWE L £ RIS 1,
HEREMEZOIWTHERRK, MIUKFRFHOEH LEBHIZ L
FEE K, EEBKFEFTOKEERBIEG L AR ESA,
HAEM A v b7 — 7 OIITIAXRIZIE, KEAWERORE
L Twieini, BECHKFOBE L%, BEEENZEHT
DFFEEE L, UNKFHEEEMOFILE 41, BEAFEKR
Rty ¥y —DBRRCEE, KT ZEAEEWEORHAK
e, ALV —-TLVERREOBBE_HIFICIE, £L0FRE
HREZRUL T2/, 2EEBREEFRBEOHMBETRS A
WIBEEORIEBRL TV TV AW, $7-, BRKFER
FHOIH REDHIZICIARB L ERT 2BEE 5L TRV
7o, INLDOHAICELS BILBLETEY. 2BAHERDO—K
ELT, HEYWMRESHAMERHYE (TR A: No.
13740297) B L UOMEEA M I SHFHHR#EA 7OV = 7 MBIK
EEFAIE TV, BLTRHOELFRLET.
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