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A Study on the Molluscan Fauna in the Freshwater of Asan Area

Yoon-Bo Shim, Hyun-Chul Shin and Kye—Heon Jeong

Division of Life Sciences, College of Natural Sciences, Soonchunhyang University
P.O. Box 97 Asan, Chungnam 336-600, Republic of Korea

ABSTRACT

In order to understand freshwater molluscan fauna in
Asan area, a survey was conducted on the watersheds
of this area during the period of October 1999 to
August 2000.

For the purpose of easy overlook of the molluscan
fauna in Asan area, present survey was undertaken on
a total of 101 sampling sites of 4 major watersheds
connected along Onyang River, Gokgyo River, Sapgyo
Lake, and Asan Lake. The collected freshwater
mollusks were analysed based on the environment of
their habitats.

The freshwater mollusks collected through out the
present survey were 27 species, 12 families, 5 orders,
and 2 classes. Of these, gastropods were 18 species,
10 families, 3 orders; and bivalves were 9 species, 2
families, and 2 orders.

The dominant gastropods in this area were Radix
auricularia  coreana, Cipangopaludina chinensis
malleata, Hippeutis cantori, Physa acuta, Gyraulus
convexiusculus and Austropeplea ollula and the
dominant bivalves were Anodonta arcaeformis,
Anodonta arcaeformis flavotincta, and Anodonta
woodiana.

Dominant species in rice fields were Fossaria
truncatula, Segmentina hemisphaerula and Physa
acuta, dominant species in rivers were Radix
auricularia coreana, Physa acuta, and Hippeutis
cantori. Dominant species in reservoirs were
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Cipangopaludina chinensis malleata, Radix auricularia
coreana, Austropeplea ollula, and Fossaria truncatula.
Dominant species collected in lakes were

Cipangopaludina chinensis malleata, Hippeutis cantori,
Cipangopaludina japonica, and Radix auricularia
coreana.

Radix  auricularia  coreana,  Cipangopaludina
chinensis malleata, and Austropeplea ollula were
dominantly inhabiting on the muddy bottoms.
Anodonta woodiana, Cipangopaludina japonica, and
Corbicula fluminea occurred mainly in the gravel
areas. Radix auricularia coreana, Cipangopaludina
chinensis malleata, and Hippeutis cantori were
dominant in the muddy rock areas. Rock-dominant
species were Radix auricularia coreana,
Semisulcospira  forticosta and  Koreanomelania
paucicincta. Sand-dominant species were Physa
acuta, Radix auricularia coreana, and Hippeutis
cantori. Sand gravel-dominant species were Physa
acuta, Radix auricularia coreana, and Koreanomelania
paucicincta.  Hippeutis cantori,  Cipangopaludina
chinensis malleata, and Gyraulus convexiusculus
occurred in the sand-muddy areas.

Cristaria plicata, appointed as an endangered
species from the "Natural Environmental Conservation
Law", was collected from 5 sampling sites (site Nos.
45, 47, 48, and 52). For the endangered species
found in this survey should be make appropriate
protection.

Keywords: Molluscan fauna, Freshwater mollusks,
Asan, Korea.
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Fig. 1. Map of Asan area showing the sampling sites in this study (Acronyms

indicate watershed.)

O: Onyang River Watershed, K: Gokgyo River Watershed,
S: Sapgyo Lake Watershed, A: Asan Lake Watershed).
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Fig. 2. Species distribution (%) in the Asan area. Species names are listed in Appendix 5.
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Table 1. List of freshwater snails collected in Asan area by watershed.

Watersheds

Scientific names Korean names I—E—W;Total
Class Gastropoda
Order Mesogastropoda
Family Bithyniidae
Gabbia misella (Gredler) dF4-F-Fol + o+ 4+ o+ 4
Parafossarulus manchouricus (Bourguignat) 3]-9-7 o} + + + + 4
Family Pleuroceridae
Koreanomelania paucicincta (v. Martens) Frv e}y + + 2
Semisulcospira forticosta (v. Martens) FEche7) + + + 3
Semisulcospira tegulata (v. Martens) E5E947] + + + + 4
Family Stenothyridae
Stenothyra glabra (A. Adams) Y7540l + o+ + 4+ 4
Family Viviparidae
Cipangopaludina chinensis malleata Reeve =430 + o+ 4+ o+ 4
Cipangopaludina japonica (v. Martens) =570 + + + 4+ 4
Order Basommatophora
Family Ancylidae
Pettancylus nipponicus (Kuroda) Bz + 1
Family Lymnaeidae
Austropeplea ollula (Gould) oA 7122 o] + + + + 4
Fossaria truncatula (Miiller) ez 527l + + + + 4
Radix auricularia coreana (v. Martens) 2970 + o+ + + 4
Family Physidae
Physa acuta (Draparnaud) HAgolEdufo] + + + + 4
Family Planorbidae
Gyraulus convexiusculus (Hutton) wolZ| B0 + + + + 4
Hippeutis cantori {(Benson) TR Eo}E Yo + o+ F + 4
Segmentina hemisphaerula (Benson) WEEo e EE Yo + 4
Order Stylommatophora
Family Bradybaenidae
Acusta despecta sieboldiana (Pfeiffer) o] + + + + 4
Family Succineidae
Oxyloma hirasei (Pilsbry) RNEAYZ-$7 o + + + + 4
Class Pelecypoda
Order Veneroida
Family Corbiculidae
Corbicula fluminea (Miiller) A + + + 3
Corbicula leana (Prime) AR + 1
Corbicula papyracea (v. Martens) o243 + 1
Order Unionoida
Family Unionidae
Anodonta arcaeformis (Heude) Ao + + + + 4
Anodonta arcaeformis flavotincta (v. Martens) Z&jA o] + + + + 4
Anodonta woodiana (Lea) Bz + + + 3
Cristaria plicata (Leach) Folue) A of + 1
Unio douglasiae (Gray in Griffith et Pidgoen) e + + + + 4
Unio douglasiae sinuolatus (v. Martens) ALz + 1
Total 27(species) 21 20 26 21

1: Onyang River, 2' Gokgyo River, 3: Sapgyo Lake, 4: Asan Lake.
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Table 2. Species distribution by type of the substrate components.

Species Substrate No. Species Substrate No.
component component

Gabbia misella mud 10 |Radix auricularia coreana mud 31
sandy mud 7 sand 18

muddy rock 2 sandy mud 18

sandy gravel 1 muddy rock 4

Parafossarulus manchouricus mud 8 sandy gravel 4
sandy mud 8 rock 2

muddy rock 3 muddy gravel 1

sand 2 muddy rock 1

sandy gravel 2 |Physa acuta mud 18

Koreanomelania paucicincta sand 8 sand 18
sandy gravel 3 sandy mud 16

sandy mud 3 sandy gravel 5

rock 2 muddy rock 4

mud 1 |Gyraulus convexusculus mud 23

Semiculcospira forticosta sand 7 sandy mud 19
sandy mud 3 sand 9

rock 2 muddy rock 4

sandy gravel 2 sandy gravel 3

muddy rock, leaves 1 |Hippeutis cantori mud 25

Semiculcospira tegulata sand 6 sandy mud 22
sandy gravel 2 sand 13

sandy mud 2 muddy rock 3

muddy rock, leaves 1 sandy gravel 3

rocks 1 |Segmentinahemisphaerula mud 18

sandy mud, leaves 1 sandy mud 17

Stenothyla glabra sandy mud 7 sand 7
mud 4 sandy gravel 3

muddy rock 1 muddy rock 2

sandy gravel 1 |Acusta despecta sieboldiana mud 9

Cipangopaludina chinensis mud 29 sandy mud 8
sandy mud 21 sand 3

sand 11 |Oxyloma hirasei mud 12

Cipangopaludina chinensis muddy rock 5 sandy mud 7
sandy gravel 2 sand 5

muddy gravel 1 muddy rock 1

mud 13 sandy gravel 1

sandy mud 11 |Corbicula fluminea sand 8

sand 4 sandy mud 8

muddy rock 2 muddy gravel 1

muddy gravel 1 sandy gravel 1

Pettancylus nipponicus mud 1 |Corbicula leana sand 2
Austropeplea ollula mud 27 sandy mmud 2
sandy mud 11 muddy rock 1

sand 9 |Corbicula papyracea sandy mud 2

muddy rock 3 |Anodonta archaeformis mud 10

sandy gravel 3 sandy mud 9

Fossaria truncatula mud 21 sand 4
sandy mud 15 muddy grave! 1

sand 11 muddy rock 1

muddy rock 3 |Anodonta archaeformis flavotincta mud 9

sandy gravel 1 sandy mud 7
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Table 2. Continued.

Korean Journal of Malacology,

Vol. 19(1): 53-70, June, 2003

. Substrate . Substrate
Species No. Species No.
component component
Anodonta archaeformis flavotincta sand 4 |Cristaria picata sandy mud 3
muddy gravel 1 mud 1
muddy rock 1 muddy gravel 1
Anodonta (Sinanodonta) woodiana mud 9 | Unio douglasiae sandy mud 7
sandy mud 7 sand 6
sand 3 mud 1
muddy gravel 1 muddy gravel 1
Unio douglasiae sand 1
sinuolatus
No.: Individual number of molluscan species collected
=gz BEde @A @k AW B 75 % 12 7 27

(Corbiculidae) ] &3z =17 AA (Corbicula fluminea)
B AR (C. leana) 2133 G2AH (C. papyracea) & At
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tjAlo] (Anodonta arcaeformis), Z2tlAo] (A. arcae-
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Aoll, aelx Fojwdtho] (Cristaria plicata) £} T2
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#£08 o5 77t 20, 19, 1870 AAGA HAHI) A
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-
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=
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%001'7

20 FolH BE5FE3 59 7 15 Folglx osiR=2 &
2 3 5 Fo] AR=G . o)k AN 3] Xl Y=
& o], sAmolEEH o), W1 EDEH0|, 12 =
$-Fo] o}

An A 827 A QoA A NF=2 45 Z 11 %
26 Folglom, EEF+ 3 5 9 4 17 Tl ousli+e
2 5 2 7 9 Folgir]. o] F49 $4FL %ol =7
gol, molElEge] o]k

oliks 424 257 Aol A AP HF+=2 45 512 7
21 Fojlem, BEEFE 3 5 10 3 17 FolaL o|nisiRE
2 5 2 7 4 Fo|gich o|F $A9 $AFTL =50, o§7]
Egyo], Eg7o], xolejEEo] ¢olrk
MABARE Auind o F2 A8l Jdgd T el
71 Edsgo], miFwoleEdue], dEolEErPelglon A
oA Eduels} dEgo|EL Yo7} 1l HEolES
Pol7} 72 vehty, AgAAE =5Holg Egsgo], of
Z1Egsgel, 2ozl Egse)rt Vel B8 IfoAs =
$Fo), molelgguo]|, Tt-do|, EEo| ¢o2 vyt
o}

dAo], FA2diHe], Hxle A YA FoA F2
Aalsls Jggls Fojdoi Aol AR AR 2 A48}
I ek B3] dus 4 A AolgdAole A
AP e] AAeA EdEstg)

_59._



A Study on the Molluscan Fauna in the Freshwater of Asan Area

REFERENCE

Burch, J.B., Chung, PR. and Jung, Y. (1987) A guide to
the freshwater snails of Korea. Walkerana, 2(8):
15-232.

Jo, MK., Byun, K.S. and Jang, M.H. (1998) Distribution
and ecology of genus Corbicula in the North
Kyungsang Province. 1. Distribution and
classification of genus Corbicula in the North
Kyungsang Province. Journal of Aquaculture, 11(4):
581-592. [in Korean]

Kil, B.S. (1976) Ecological studies on the bivalves of
fresh-water in Korea. Korean Journal of Limnology,
9(3-4): 29-38. {in Korean]

Kil, B.S. (1977) Ecological studies on the fresh-water
gastropods in Korea. Korean Journal of Limnology,
10(3-4): 29-35. [in Korean]

Kim, DM. (1971) Ecological studies on freshwater
shellfishes. 2. On distribution and population density
of bivalve and univalves in the Han River. Journal
of Science & Mathematics Education, 4: 313-320. [in
Korean]

Kim, J.J. (1998) Molluscan fauna in lower part of Han
River, Korea. Korean Journal of Malacology, 14:

161-166. [in Korean]

Kwon, O.K. (1990) Illustrated Encyclopedia of Fauna &
Flora of Korea. 32, Moliusca (I). pp. 446, National
Textbook Co., Ministry of Education, Seoul. [in
Korean]

Kwon, O.K. and Habe, T (1979) A list of non marine
molluscan fauna of Korea. Korean dJournal of
Limnology, 12(1-2): 25-33. [in Korean]

Kwon, OK., Park, GM. and Lee, JS. (1993) Coloured
Shells of Korea. First Edition. pp. 445, Academy
Publishing Co., Seoul. {in Korean)

Kwon, YJ., Kim, S.S, Kim, LS, Kim, JH.,, Kim, JI,
Nam, SH., Rho, BJ, Moon, TY.,, Paik, NK.,, Oh,
YJd., Woo, HJ., Won, BH., Yoon, M.B., Yoon, S.M,,
Choe, B.L. and Hyun, JO. (1998) Endangered and
reserved wild species in Korea. pp. 151-152,
Kyo-Hak Publishing Co., Ltd., Seoul. [in Korean]

Yoo, J.8. (1970) Distribution and standing crops of the
fresh-water mollusca in the Han River, Korea.
Annual Research Bulletin of The Attached High
School of College of Education, Seoul National
University, 12: 79-97. [in Korean]

Yoo, J.S. (1976) Korean Shells in Color. pp. 196, 11 Ji
Sa Publishing Co., Seoul. [in Korean]

-60_



Korean Journal of Malacology, Vol. 19(1}: 53-70, June, 2003

Appendix 1. List of freshwater snails collected in the Onyang River watershed.

Collecting sites

Species 1 23 405 67 8 9101112131415 161718 19 °%
Class Gastropoda
Order Mesogastropoda
Family Bithyniidae
Gabbia misella (Gredler) + + 2
Parafossarulus manchouricus (Bourguignat) + + + 3
Family Pleuroceridae
Koreanomelania paucicincta (v. Martens) + + + + + 4+ o+ + + + + 11
Semisulcospira forticosta (v. Martens) + + + o+ + + + + 8
Semisulcospira tegulata (v. Martens) + + + + + + + + 8
Family Stenothyridae
Stenothyra glabra (A. Adams) + 1
Family Viviparidae
Cipangopaludina chinensis malleata Reeve + + + + + + + + + + + 11
Order Basommatophora
Family Lymnaeidae
Austropeplea ollula (Gould) + + + + + + + 7
Fossaria truncatula (Miller) + + + + + + + 7
Radix auricularia coreana (v. Martens) + + + + o+ 4+ +F + + 4+ o+ + + + + 15
Family Physidae
Physa acuta (Draparnaud) + T + 4+ + + + + + 14
Family Planorbidae
Gyraulas convexiusculus (Hutton) + + o+ + + + 6
Hippeutis cantori (Benson) + + + + + + + + + + 10
Segmentina hemisphaerula (Benson) + + + + + + + 7
Order Stylommatophora
Family Bradybaenidae
Acusta despecta sieboldiana (Pfeiffer) + + + 3
Family Succineidae
Oxyloma hirasei (Pilsbry) + + + + 4

Class Pelecypoda
Order Veneroida
Family Corbiculidae
Corbicula fluminea (Miiller) + + + + 4+ + + + 8
Order Unionoida
Family Unionidae

Anodonta arcaeformis (Heude) + + 2

Anodonta arcaeformis flavotincta (v. Martens) + + 2

Unio douglasiae (Gray in Griffith et Pidgoen) + + + 3
Total (21 species) 392 45 378735 77878171410
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Appendix 2. List of freshwater snails collected in the Gokgyo River watershed.

Collecting sites

Species 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

Class Gastropoda
Order Mesogastropoda
Family Bithyniidae
Gabbia misella (Gredler)
Parafossarulus manchouricus (Bourguignat) +
Family Pleuroceridae
Semisulcospira tegulata (v. Martens) + o+
Family Stenothyridae
Stenothyra glabra (A. Adams)
Family Viviparidae
Cipangopaludina chinensis malleata Reeve + + + + + +
Cipangopaludina japonica (v Martens)
Order Basommatophora

Family Lymnaeidae

Austropeplea ollula (Gould) + + o+ o+ 4

Fossaria truncatula (Miiller)

Radix auricularia coreana (v. Martens) + + o+ + + + + + + 4+ 4+ 4+ +
Family Physidae

Physa acuta (Draparnaud) + + + + + + + + + + + o+ +

Family Planorbidae

Gyraulus convexiusculus (Hutton) +
Hippeutis cantori (Benson) + + o+ o+ o+ + o+ + o+ o+ + + +
Segmentina hemisphaerula (Benson) +

Order Stylommatophora
Family Bradybaenidae
Acusta despecta sieboldiana (Pfeiffer) + + + o+ o+ + o+
Family Succineidae
Oxyloma hirasel (Pilsbry) + + + + +
Class Pelecypoda
Order Veneroida
Family Corbiculidae
Corbicula fluminea (Miiller) + +
Order Unionoida
Family Unionidae
Anodonta arcaeformis (Heude)
Anodonta arcaeformis flavotincta (v. Martens) +

Anodonta woodiana (Lea)

+

Unio douglasiae (Gray in Griffith et Pidgoen) + +

Total (20 species) 13 3 10 8 6 7 4 8 7 3 4 8 8 6 13 9 4
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Appendix 2. Continued.

Collecting sites

Species 37 38 74 75 8 88 89 90 ol
Class Gastropoda
Order Mesogastropoda
Family Bithyniidae
Gabbia misella (Gredler) + o+ +
Parafossarulus manchouricus (Bourguignat) + 4+ 3
Family Pleuroceridae
Semisulcospira tegulata (v. Martens) 2
Family Stenothyridae
Stenothyra glabra (A. Adams) + 1
Family Viviparidae
Cipangopaludina chinensis malleata Reeve + + + + + + + + 16
Cipangopaludina japonica (v Martens) + o+ o+ 6
Order Basommatophora
Family Lymnaeidae
Austropeplea ollula (Gould) + o+ o+ o+ o+ o+ 17
Fossaria truncatula (Miiller) + + + 15
Radix auricularia coreana (v. Martens) + + + + + + 20
Family Physidae
Physa acuta (Draparnaud) + + 15
Family Planorbidae
Gyraulus convexiusculus (Hutton) + o+ o+ + 14
Hippeutis cantori (Benson) + + O+ + o+ + 19
Segmentina hemisphaerula (Benson) + o+ o+ + + 15
Order Stylommatophora
Family Bradybaemdae
Acusta despecta sieboldiana (Pfeiffer) + 8

Family Succineidae
Oxyloma hirasei (Pilsbry) + 6
Class Pelecypoda
Order Veneroida
Family Corbiculidae
Corbicula fluminea (Miller) 2
Order Unionoida
Family Unionidae

Anodonta arcaeformis (Heude) + o+ + 4

Anodonta arcaeformis flavotincta (v. Martens) + ¥ 4

Anodonta woodiana (Lea) + + + 5

Unio douglasiae (Gray in Griffith et Pidgoen) 4
Total (20 speices) 12 11 8 5 4 6 5 8
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Appendix 3. List of freshwater snails collected in the Sapgyo Lake watershed.

Collecting sites

Soect
pecies 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55

Class Gastropoda
Order Mesogastropoda
Family Bithyniidae

Gabbia misella (Gredler) + o+ + +
Parafossarulus manchouricus (Bourguignat) + + + + + +

Family Pleuroceridae
Koreanomelania paucicincta (v. Martens) + +
Semisulcospira forticosta (v. Martens) +

Semisulcospira tegulata (v. Martens)
Family Stenothyridae

Stenothyra glabra (A. Adams) + + + o+

Family Viviparidae
Cipangopaludina chinensis malleata Reeve + + + + + + + 4+ + + + + 4+ +
Cipangopaludina japonica (v. Martens) + o+ o+ o+ + o+ F + 4+ F o+ 4+

Order Basommatophora
Family Lymnaeidae

Austropeplea ollula (Gould) + + o+ + +
Fossaria truncatula (Miiller) + + + +
Radix auricularia coreana (v. Martens) + + + F + + + o+ o+ o+ o+ o+ o+ + o+ 4+

Family Physidae

Physa acuta (Draparnaud) + o+ + o+ o+ + o+ + o+ o+
Family Planorbidae

Gyraulus convexiusculus (Hutton) + + o+ + + + o+ + + + 4+ + o+ 4+

Hippeutis cantori (Benson) + + + o+ + + + + + + + + 4+

Segmentina hemisphaerula (Benson) + + o+ + o+ o+ o+

Order Stylommatophora
Family Bradybaenidae
Acusta despecta sieboldiana (Pfeiffer) + +
Family Succineidae
Oxyloma hirasei (Pilsbry) + + +
Class Pelecypoda
Order Veneroida
Family Corbiculidae

Corbicula fluminea (Miiller) + + + o+ + +
Corbicula leana (Prime) + + o+ + +
Corbicula papyracea (v. Martens) + o+
Order Unionoida
Family Unionidae
Anodonta arcaeformis (Heude) + + + + + o+ + o+ + + o+
Anodonta arcaeformis flavotincta (v. Martens) + + + + + + 4+ + o+
Anodonta woodiana (Lea) + + + + 0+ 4+ + o+ o+
Cristaria plicata (Leach) + + 4+ + o+
Unio douglasiae (Gray in Griffith et Pidgoen) + + + + o+
Unio douglasiae sinuolatus (v. Martens) +
Total (26 species) 7 11 13 9 11 6 11 11 12 9 10 13 17 13 6 5 8
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Appendix 3. Continued.

Collecting sites

Species 56 57 58 59 60 GL 62 63 64 65 87 98 99 100 101
Class Gastropoda
Order Mesogastropoda
Family Bithyniidae
Gabbia misella (Gredler) + + o+ + o+ o+ 10
Parafossarulus manchouricus (Bourguignat) + o+ + + o+ 11

Family Pleuroceridae
Koreanomelania paucicincta (v. Martens)

+
-+
=N

Semisulcospira forticosta (v. Martens) + 4+
Semisulcospira tegulata (v. Martens) + 1
Family Stenothyridae
Stenothyra glabra (A. Adams) + 5
Family Viviparidae
Cipangopaludina chinensis malleata Reeve + + + + o+ o+ + + + 23
Cipangopaludina japonica (v. Martens) + + + 15
Order Basommatophora
Family Lymnaeidae
Austropeplea ollula (Gould) + + + 4+ + + + + 13
Fossaria truncatula (Miiller) + + + + + + o+ + 12
Radix auricularia coreana (v. Martens) + + + + o+ o+ o+ + + + + + + 28
Family Physidae
Physa acuta (Draparnaud) + + o+ o+ o+ o+ + o+ + + 19
Family Planorbidae
Gyraulus convexiusculus (Hutton) + 4+ + + 4+ 4+ o+ o+ 22
Hippeutis cantori (Benson) + o+ + + o+ + + 4+ 21
Segmentina hemisphaerula (Benson) + o+ + + + o+ + + 15
Order Stylommatophora
Family Bradybaenidae
Acusta despecta sieboldiana (Pfeiffer) + + + + 6
Family Succineidae
Oxyloma hirasei (Pilsbry) + + o+ + + + 9
Class Pelecypoda
Order Veneroida
Family Corbiculidae
Corbicula fluminea (Miller) + + 8
Corbicula leana (Prime) 5
Corbicula papyracea (v. Martens) 2
Order Unionoida
Family Unionidae
Anodonta arcaeformis (Heude) + 13
Anodonta arcaeformis flavotincta (v. Martens) + 9
Anodonta woodiana (Lea) + 11
Cristaria plicata (Leach) 5
Unio douglasiae (Gray in Griffith et Pidgoen) 5
Unio douglasiae sinuolatus (v. Martens) 1
Total (26 species) 2 8 9 107 7 6 5 10 3 10 7 10 9 4
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Appendix 4. List of freshwater snails collected in the Asan Lake watershed.

Collecting sites

Species 66 67 68 69 70 71 72 73 76 77 78 719 80 81 82 83 84

Class Gastropoda
Order Mesogastropoda

Family Bithyniidae
Gabbia misella (Gredler) + + o+
Parafossarulus manchouricus (Bourguignat) + + + o+

Family Pleuroceridae
Semisulcospira forticosta (v. Martens)
Semisulcospira tegulata (v. Martens)

Family Stenothyridae

Stenothyra glabra (A. Adams) + o+ +

Family Viviparidae
Cipangopaludina chinensis malleata Reeve + + + + + + + + 4+ + + +
Cipangopaludina japonica (v. Martens) + o+ + o+ +

Order Basommatophora
Family Ancylidae

Pettancylus nipponicus (Kuroda) +
Family Lymnaeidae
Austropeplea ollula (Gould) + + + o+ + + + o+ + o+
Fossaria truncatula (Miiller) + + + 4+ o+ + + + + o+
Radix auricularia coreana (v. Martens) + + o+ + + + + o+ + o+ o+
Family Physidae
Physa acuta (Draparnaud) + + o+ + + 4+
Family Planorbidae
Gyraulus convexiusculus (Hutton) + + + 4+ o+ o+ o+ o+ + +
Hippeutis cantori (Benson) + + 0+ o+ o+ o+ o+ + o+
Segmentina hemisphaerula (Benson) + + + +

Order Stylommatophora
Family Bradybaenidae
Acusta despecta sieboldiana (Pfeiffer) +
Family Succineidae
Oxyloma hirasei (Pilsbry) + + o+ + 1+ o+
Class Pelecypoda
Order Unionoida
Family Unionidae

Anodonta arcaeformis (Heude) +
Anodonta arcaeformis flavotincta (v. Martens) + +
Anodonta woodiana (Lea) +
Unio douglasiae (Gray in Griffith et Pidgoen) +
Total (21 species) 13 7 4 9 8 7 9 6 8 2 1 7 8 2 3 5 2
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Appendix 4. Continued.

Collecting sites

Species 8% 91 92 93 o4 95 96 97 0wl
Class Gastropoda
Order Mesogastropoda
Family Bithyniidae
Gabbia misella (Gredler) + 4
Parafossarulus manchouricus (Bourguignat) + + 6
Family Pleuroceridae
Semisulcospira forticosta (v. Martens) + + 2
Semisulcospira tegulata (v. Martens) + 1
Family Stenothyridae
Stenothyra glabra (A. Adams) + + + 6
Family Viviparidae
Cipangopaludina chinensis malleata Reeve + + + + + 18
Cipangopaludina japonica (v. Martens) + + 7
Order Basommatophora
Family Ancylidae
Pettancylus nipponicus (Kuroda) 1
Family Lymnaeidae
Austropeplea ollula (Gould) + o+ + o+ + + 16
Fossaria truncatula (Miiller) + 4+ + + + 15
Radix auricularia coreana (v. Martens) + o+ o+ + + 16
Family Physidae
Physa acuta (Draparnaud) + o+ + + 10
Family Planorbidae
Gyraulus convexiusculus (Hutton) + + o+ + + + 16
Hippeutis cantori (Benson) + + o+ + + + 15
Segmentina hemisphaerula (Benson) + o+ + + + 8

Order Stylommatophora
Family Bradybaenidae
Acusta despecta sieboldiana (Pfeiffer) + 4+ 3
Family Succineidae
Oxyloma hirasei (Pilsbry) + 7
Class Pelecypoda
Order Unionoida
Family Unionidae

Anodonta arcaeformis (Heude) + o+ + + 5
Anodonta arcaeformis flavotincta (v. Martens) + o+ + 5
Anodonta woodiana (Lea) + + 3
Unio douglasiae (Gray in Griffith et Pidgoen) + 2
Total (21 species) 7 11 4 6 10 7 10 11
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Appendix 5. List of abbreviations.

Abbreviation Korean name Scientific name
GM GFa1930] Gabbia misella (Gredler)
PM 4]-$-8 o] Parafossarulus manchouricus (Bourguignat)
KP Foju et Koreanomelania paucicincta (v. Martens)
SF FE4E7) Semisulcospira forticosta (v. Martens)
ST ZF 2047 Semisulcospira tegulata (v. Martens)
SG i b I Stenothyra glabra (A. Adams)
cc =5-90] Cipangopaludina chinensis malleata Reeve
cJ Z=97e] Civangopaludina japonica (v. Martens)
PN A A | Pettancylus nipponicus (Kuroda)
AO f71 2o Austropeplea ollula (Gould)
FT 71o)7) o] Fossaria truncatula (Muller)
RA 290 Radix auricularia coreana (v. Martens)
PA AFo]EFgo] Physa acuta (Draparnaud)
GC Fole]Ed o] Gyraulus convexiusculus (Hutton)
SH R Eol S o) Segmentina hemisphaerula (Benson)
SH SA ol Ed o] Hippeutis cantori (Benson)
AD gj o) Acusta despecta sieboldiana (Pfeiffer)
OH BERES] 0] Oxyloma hirasei (Pilsbry)
CF A Corbicula fluminea (Miiuller)
CL A Corbicula leana (Prime)
CA o214 Corbicula papyracea (v. Martens)
AA oA o] Anodonta arcaeformis (Heude)
AF oo Anodonta arcaeformis flavotincta (v. Martens)
AW Bz Anodonta woodiana (Lea)
CP F o) o] Cristaria plicata (Leach)
UD w2 7| Unio douglasiae (Gray in Griffith et Pidgoen)
Us SR T Unio douglasiae sinuolatus (v. Martens)
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Appendix 6. Photographs of shells collected in this study.
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Appendix 6. Continued.

Cristaria plicata Anodonta arcaeformis Anodonta arcaeformis
flavotincta

Anodonta woodiana Unio douglasiae Corbicula fluminea
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