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Phylogenetic Relationship of the Five Korean Veneridae clams,
Bivalvia, Veneroida According to Morphological Characters

Hyung Taek Jung, Jung Kim' and Sang Duk Choi*

Departmentof Aquaculture, Yosu National University, Yosu 550-749, Korea
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Five commercially valuable Korean Veneroid, Protothaca jedoensis, Ruditapes philippinarum, Saxidomus pur-
puratus, Cyclina sinensis and Meretrix lusoria were recognized by comparing intérnal and external morphological
characters. As length of the primary tooth was directly grown proportional to shell size but all other characters
were not measured according to size of shell. Hence, the morphological characters of these Veneroids may be esti-
mated from the size of the unique primary tooth and it might be enough to be a good criterion for identification
of species among Veneriods. Numerical index of hinge plate length of these species was assessed systematically,
irrespective of measuring the length, height and width of the shell. The highest internal and external morphological
similarity was observed between P. jedoensis and R. philippinarum and the lowest similarity was observed between
P, jedoensis and M. lusoria. These similarities may be affected by multiple environmental factors as well as genetic
characters. For artificial seed production of P. jedoensis, R. philppinarum, a closest relative among the five species,
must be focussed.
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St 22 FEE0] o]&HoA $th(Yoo, 1970; Lee et al.,
1997; Yokogawa, 1997). 2&J1} o]& 3t Fe|zlo]= A&7
G2 thEsl e & glomg AeliAlazil BuE Aol
€ ¥ag o, Zhadl i A2 ES] 7 2 w3t dole]
H)o} Z+e Ao delE vHlaste] gRizke] Feld Aolg B4
&L Ach(Lewis and Seed, 1969; Seed, 1977; -, 1992).

AA-FE-TMollusca), F=7F(Bivalvia), M3 (Veneroida),
il 33k (Veneridae)oll Z:8t= W&, Meretrix lusoria, BFA &,
Ruditapes philippinarum, 7Y5-2}, Cyclina sinensis, 7WZ, Saxidomus
purpuratus L2]3L AFIN, Protothaca jedoensis= $-2Uek A
At B, = At F4oE AAHCR BEslY,
SolmiajF=2 42A ArH(Loosanoff and Davis, 1963; &<} 4,
1973; Anderson, 1982; M, 1982; )2} 73, 1991; Kwon et al.,
1993; Min, 2001).

Watat 55 digh dve 2 v Ee] 4R 2 Feo)
o T3t AF(Kwon et al,, 1993; A} &, 1999), 7FFe] %
7] R d gl B3 AES %, 1973; A, 1971), A=A
Sl A A+, 1971), Wigke] 7] A B 4% 1
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Wb, B A7AE fgluRy Azl FHo=

® WSt 5509 9174 S0} u FeeR AL B X
AbStel, Wt sE710] ABRABAE Ftel, o Evjz
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F HE 9 AGSAS 93 A 559 Ui 7| 2AEE &
A g,
Mz W
AIE

F7He] FeH Aol & vl #4387 93 AR A%
7“, P Jedoensw—c A I5 Ykl o<pal s E Boped
/‘\1 Wt M. lusorias}: BEAEF
TN, 78, C. sinensise A 04‘1‘"] SEHOA,
ZH4_7H, S. purpuratust Ad AT 7HEhEE7 1 el A
20003 7~9€ Atold] AT AYE ANE= HAHE )
w2} ER¥d e AR EN e, 957 Fujd AERA
E ARy g8 dyoid 2o} 2 A3 v 3%
o] Al Asrt gle A2 AzkEl= AAE gl =
ALeldCh(Fig. 1, 2 and Table 1).
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Fig. 1. Map showing the sampling stations (@) of 5 Veneridae species.
St. 1, Yeosu: Profothaca jedoensis, Saxidomus purpuratus, Cyclina sinensis.
St. 2, Kohung: Protothaca jedoensis.

St. 3, Kangjin: Meretrix lusoria, Ruditapes philippinarum.
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Fig. 2. Photographs of 5 Veneridae species.

A: Protothaca jedoensis, B: Ruditapes philippinarum, C: Cyclina sinensis, D: Meretrix lusoria, B: Saxidomus purpuratus.
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Table 1. Five species of the family Veneridae were sampled randomly from 3 sites of the Korea coasts for morphological taxonomy
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Scientific name Shell length (mm) Shell height (mm) Shell breath (mm)
Protothaca jedoensis 46.82+3.48 37.27+4.88 26.78+1.99
Ruditapes philippinarum 36.95+£2.23 25.40+2.09 17.58+1.10
Meretrix lusoria 73.12+4.62 60.66+3.68 38.30+2.40
Saxidomus purpuratus 77.62+3.35 60.75x1.69 42.11£0.84
Cyclina sinensis 51.38+1.81 53.21+2.78 33.18+£2.72
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Fig. 3. External features of the clam.

A: External features, B: Dorsal features. 1: umbo, 2: ligament, 3:
posterior dorsal margin, 4: nodule, 5: siphon, 6: growth rib, 7: lam-
ina, 8: granule, 9: radial groove, 10: radial rib, 11: foot, 12: anterior
margin, 13: growth line, 14: anterior dorsal margin, 15: shell length,
16: right valve, 17: lunule, 18: escutcheon, 19: shell width, 20: left
valve (Habe et al., 1994).

3 &SFYY

FRNE AR W 5Fo] BFRIH 5O FH3)
Az e Az R g WREA S FFE e 7 A
E9] AZ=82<l Z+4(Shell Length: SL), Zt3Z(Shell Height:
SH), 7+ (Shell Breadth: SB), 21]4 ©](Ligament Length: LL),
F2]7o](Primary tooth Length: PL), 33| %&°|(Primary tooth
Height: PH), =317+ Az] (Distance Between of Primary tooth:
DP), ¥7Z1°](Hinge plate Length: HL), ¥ 7)o (Mantle
sinus Length: PSL), 3| 2} &7 o] (Posterior adductor muscular
scar Length: PML)E 0.01 mm7FA] Vemier caliper® 743} 0}
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Fig. 4. Internal features of the clam.

A : Internal features, B: Diagram of measured parts. 1: posterior lat-
eral tooth, 2: tooth groove, 3: posterior adductor muscular scar, 4:
mantle sinus, 5: mantle line, 6: inner margin, 7: crenation, 8: ante-
rior adductor muscular scar, 9: anterior lateral tooth, 10: primary
tooth, 11: shell length, 12: shell height, 13: measured part of liga-
ment length, 14: measured part of primary tooth lenghth, 15: mea-
sured part of primary tooth height, 16: measured part of posterior
adductor muscle scar, 17: measured part of mantle sinus length, 18:
measured part of hinge plate, 19: measured part of distance between
primary tooth (Habe et al., 1994).
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ﬁg. 5. Morphological characters of 5 species of the family Veneridae.
A. Protothaca jedoensis B. Ruditapes philippinarum C. Saxidomus purpuratus D. Meretrix lusoria E. Cyclina sinensis
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Table 2. Comparison of external morphology of 5 species of the family Veneridae

Characters Protothaca jedoensis  Ruditapes philippinarum  Meretrix lusoria  Saxidomus purpuratus  Cyclina sinensis
Shell length 46.82+3.48 36.95+£2.23 73.12+4.62 77.62+3.35 51.38+1.81
Shell height 37.27+4.88 25.40+2.09 60.66+3.68 60.75+1.69 53.21+2.78
Shell width 26.78+1.99 17.58+1.10 38.30+2.40 42.11+0.84 33.18+2.72
Shape Egg circle Ellipse Egg triangle Ellipse Circle
Surface polish — + + — +
Axial rib +++ (45) ++ — ++
Innule +++ +++ ++ -— —
Escutcheon ++ ++ ++ — —
Ligament +++ +++ +++ +++ +++
Growth rib +++ +++ ++ +++ +++
Shell color Gray-Brown Yellow-Brown Brown Gray-White Thick Yellow
Band color Brown (4-5) Variety Black-brown (2) Brown Gray-Brown
Umbo position Front Front Front Front Middle
Decussate +++ +++ — — ++

— : Absent, +: Present, ++: Dim, +++: Strong.
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Table 3. Comparison of internal morphology of 5 species of the family Veneridae

Characters Protothaca jedoensis Ruditapes philippinarum Meretrix lusoria Saxidomus purpuratus Cyclina sinensis
Primary tooth number 3 3 3 3 3
Primary tooth division 2,3 2,3 3 3
Primary tooth height 2 2 Same 2
Primary tooth length 2 3 3 3 3
Anterior lateral tooth — — ++ + —
Posterior lateral tooth — — — — —
Hinge plate length Long Short Long Long Short
Crenation + +
Mantle sinus type Triangle Circle Circle Circle Triangle
Mantle sinus degree Deep Deep Shallow Deep Deep
Polish — + + — +
Color Yellow-White White White Purple White
Adductor muscular scar +++ +++ +++ +++ +++
Mantle scar +++ +++ +++ +++ +++

—: Absent, +: Present, ++: Dim, +++: Strong.
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Table 4. Comparison of main morphological characteristics among 5 species of the family Veneridae

Species Hinge plate length (mm) Primary tooth length (mm) Primary tooth height (mm) Ligament length (mm)
Protothaca jedoensis 13.30+£0.91 4.62+0.38 2.62+0.37 10.40+1.12
Ruditapes philippinarum 7.83+0.86 2.45+0.28 1.85+0.20 8.57+£0.80
Meretrix lusoria 28.33+2.34 11.07£1.05 3.34+0.29 11.81+0.88
:;S"axidomus purpuratus 19.58+1.57 8.30+0.06 4.25+0.05 25.43+2.00
'Cyclina sinensis 9.37+0.71 5.97+0.78 2.66+0.21 18.37+£2.01

| ;
Table 5. Comparison of morphological characteristics among 5 species of the family Veneridae

: épecies Distance between of Primary

Mantle sinus length Posterior adductor muscular

tooth (mm) (mm) scar length (mm)
Protothaca jedoensis 2.38+0.21 10.4620.73 11.501.20
Ruditapes philippinarum 1.39+0.23 11.16+1.34 6.72+1.04
Meremlx lusoria 2.35+0.19 7.45+0.62 15.37+1.29
Saxidomus purpuratus 2.05+0.16 %7.7512.21 20.25+1.05
‘Cyclina sinensis 2.70+0.21 18.84+1.33 16.85+1.34




el Sl we =t st 55 AR 203

AEo)H, zFdo] E9o YAl YL 2= 18.84+1.33 mm
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A&, Mz 20~309] AN, 20 v)ke] WEo 2 3 aFo
2 vpoldlth, Aee 7] 36.63+1.68 mmE 7Y F=3t
T wgto] 38.69+0.99 mmE 7HE W)

FHZF2E Aol zbge] WME-E A4 30 oo 7
20~309) A=W, W, N2, 20 v)9ke] vpRIEO 2 LFrolH
v} 7FEERS 3274+ 1.74 mmE 7PE S%7 HEX|go] 18.14
+2.04 mmZ 7} YT (Table 7).

[ESE 20| YEs X2| |

AAo)zhare] WEE A 40 o4 Wgkat 30~409)
Az, viA", AR, 30 v)gke] Mo R s,
ZRZo] AF= Wigto]| 46.03+2.72 mm= 7P ZA Ve
3 7HEE] 17.61£0.94 mmE 7P ik,

FX o)zt Mg T 15 ol W 10~159]
Az, AR, 7HREge R FEEAT HE-E el 18.00
+1.60 mm=E 7H¢ FA JERES vRREe] 9724+ 1.57 mm=
7Hg Akt

FRFol e WE-g AFE 7 o] X gt 5-79] 3
g, 5 Egke] spele 2 FREQL Bl&E A7t 7.5
1.38 mm= 7% =9k 7kZ2ho] 4.9910.28 mmE 7P &gkt

didel/Zare] WES A5 30 o] vix|g Az,
7VEga 20~309] Az, 20m)9ke] Wigto g TR <l
tde] Age ARAN7) 41.8713.24 mmE 7 H2, W]
19.24+1.64 mmo 2 7P 2}t (Table 8).

FAZEA Y] MRS X5 6 o)4de] Az e 5~69) ut
A&, 7, 5 W gk wigts RN FREHAT Aee A
ZN7t 6.56+£1.42 mmoZE 7P &Rk ANZAN7F 3.37£0.24
mmoF 7P vk,

X

Rl

Table 6. Comparison of morphological characteristics among 5 species of the family Veneridae

Species

Hinge plate length (mm) Primary tooth length (mm) Primary tooth height (mm)

Ligament length (mm)

/shell length (mm)x100  /shell length (mm)x100  /shell length (mm)x100  /shell length (mm)x100
Protothaca jedoensis 28.54+2.71 9.90+0.90 5.60+0.77 22.30+2.72
Ruditapes philippinarum 21.17+1.52 6.65+0.89 5.02+0.55 23.19+1.72
Meretrix lusoria 38.69+0.99 15.13+1.04 4.57+0.40 16.17+1.05
Saxidomus purpuratus 25.20+1.29 10.72+0.43 5.49+0.18 32.76x1.97
Cyclina sinensis 18.22+1.05 11.58+1.14 5.16+0.18 35.70+2.99

Table 7. Comparison of morphological characteristics among 5 species of the family Veneridae

Distance between of Primary tooth

Mantle sinus length (mm) Posterior adductor muscular scar

Species (mm)/shell length (mm)x100 /shell length (mm)x 100 length (mm)/shell length (mm)x100
Protothaca jedoensis 5.11+0.62 22.40+1.50 24.55+1.61
Ruditapes philippinarum 3.76+0.59 30.13£2.33 18.14+2.04
Meretrix lusoria 3.23+0.35 10.23+1.00 21.07+1.78
Saxidomus purpuratus 2.63+0.13 35.69x1.43 26.08+0.51
Cyclina sinensis 5.25+0.40 36.63+1.68 32.74x1.74
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T}:ible 8. Comparison of morphological characteristics among 5 species of the family Veneridae

! Hinge plate length (imm) Primary tooth length (mm)Primary tooth height (mm) Ligament length (mm)

Species

/shell height (mm)x100  /shell height (mm)x100  /shell height (mm)x100  /shell height (mm)x100
Rrotothaca Jedoensis 36.45+6.34 12.70+2.58 7.15x1.38 28.50+5.45
Ruditapes philippinarum 31.09+4.59 9.72+1.57 7.35¢1.10 34.01+4.59
Meretrix lusoria 46.03£2.72 18.00+1.60 5.42+0.23 19.24+1.64
Spxidomus purpuratus 32.19+1.80 13.68+0.28 7.01x0.15 41.87+3.24
Cyclina sinensis 17.61+0.94 11.18+1.02 4.99+0.28 34.50+3.02

Table 9. Comparison of morphological characteristics among 5 species of the family Veneridae

Species Distance between of Primary tooth

Mantle sinus length (mm)

Posterior adductor muscular scar

(mm)/shell height (mm)x100 /shell height (mm)x100 length (mm)/shell height (mm)x100
Eotothaca Jedoensis 6.56+1.42 28.63+4.85 31.22+3.65
Ruditapes philippinarum 5.48+0.88 44.21+6.31 26.64+4.51
Meretrix lusoria 3.84+0.49 12.16x1.30 25.09+2.70
Saxidomus purpuratus 3.37+0.24 45.63+2.83 33.32+1.20
Cyclina sinensis 5.08+0.50 35.39+1.45 31.65+1.81

Table 10. Comparison of morphological characteristics among 5 species of the family Veneridae

Si)ecies

Hinge plate length (mm) Primary tooth length (mm) Primary tooth height (mm)

Ligament length (mm)

/shell width (mm)x100 /shell width (mm)x100  /shell width (mm)x100  /shell width (mm)x100
Protothaca jedoensis 49.97+5.39 17.30+1.31 9.81+1.45 39.08+5.49
'Ruditapes philippinarum 44.60x4.27 14.00+1.93 10.55+1.15 48.89+4.97
Meretrix lusoria 73.91+£2.93 28.93£2.57 8.73+0.67 30.91+2.55
Saxidomus purpuratus 46.47+3.45 19.73+£0.32 10.11+0.21 60.40+4.93
:Cyclina sinensis 28.30+1.58 17.92+1.06 8.02+0.44 55.33+3.10

FATS] Aojziare] WG A= 40 o] vpA g 7l
Z7N¢} 20~408] 27N, 74HE-E 20 viRte] WEko g FREY
o AFE M2} 45.63£2.83 mmE 7FE w3, Ao
12.16%1.30 mms 713 w3ie},

FHZZE dol/ztare] WEE A 30 o)de] 2=, 7l
27, 7HEhst 30 vlRke] wiR| gt Bigto g RREUT A
£ AZW7F 33.32£1.20 mmE 7FE B3I W o] 25,00+
270 mm= 7FF WAt (Table 9).

HESE 2= wig2e X[ H(m

Ao bEe] WME-S X 70 o)) WEkak 40~70]
A2, A g A2, 40 weke) ZpRERe R FRET A
FE 9go] 73.91+£2.93 mmE 7FF EL, o] 28.30
+1.58 mm=Z 7P 2t '

FAdo|AE ] M-S X4 20 o] W) 20 PRk
A7), v =, AN, MR e 2 FEE AT A g Wil
28.93+2.57 mm= 714 ZAl Jeld uixgo] 14,00+ 1.93
mmZ 7P ot

FA) ol AHE ] WES XFE 10 o)) v =, Az}
10 ")Rre) o), wigh, vhEEte g FREHUT A viA|
go] 10.55+1.15 mmZ 7 #9437 70| 8.02+0.44 mm
2 7pg A9t

AN 0|2 o] WE-g A5 50 obde] A2, 7hest
40~509] vEAIE, 40 mRke] Ay, Wigte 2 PR EITH A5
= A7) 60.401£4.93 mmE 7Pg A2 W] 30.91+2.55
mm2.2 71 ZAS4TH(Table 10).

FAA RIES] MBS A § o) ide] 29} 6~89) ul
X\ &, Wk, 6 PRk ARNE FEEUL AFE Azt
8.931+1.00 mmZ 7P %3, NZN7F 4.87+£0.43 mm=Z 7+
7 odch

FEATIAe|ZFE ] Mg AT 60 o v, 7
Z 9k 30~609] A7, wiAEE, 30 HiRke] WO g R E ]
th. AFE NEMN7} 65.8614.80 mmE 71 Eh Wgto]
19.51£1.75 mmZE 7P ¥t}

FHZIEE 272 WEE AFE 50 o)) e
40~509] Az, B, s FEENY. AFE g
50.83£2.27 mmZ 7} 343, 8}AgHo] 38.30£5.56 mmE
7H @Sk tH(Table 11).

FABUC| RAE
ol Rl W] S HAELE kel o)Reh R
o FHFAL VNS TR Tl JAYHE YA
EEE YERRUTH(Tables 12, 13). |5 ©]&3 Wt} 559
FAREE 2N v Zto] 0562 71 FARES} BT, o

4
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Table 11. Comparison of morphological characteristics among 5 species of the family Veneridae

Distance between of Primary tooth

Mantle sinus length (mm)

Posterior adductor muscular scar

Species (mm)/shell width (mm)x100 /shell width (mm)x100 length (mm)/shell width (mm)x100
Protothaca jedoensis 8.93x1.00 39.16+2.60 43.05+4.20
Ruditapes philippinarum 7.89+1.20 63.50+6.70 38.30+5.56
Meretrix lusoria 6.17+0.77 19.51£1.75 40.29+4.06
Saxidomus purpuratus 4.87+0.43 65.86+4.80 48.08+2.21
Cyclina sinensis 8.17+0.90 56.92+3.40 50.83+2.27
Table 12. Characters used in cladistic analysis of species of the family Veneridae
No. Characters States Codes
1 Shell length <40 mm/40~60 mm/60 mm< 0/1/72
2 Shell shape circle/ellipse/triangle 0/1/2
3 Axial rib absent/dim/strong /172
4 Growth rib dim/strong 0/1
5 Exteral surface polish absent/present 0/1
6 Innule absent/dim/strong 0/1/2
7 Decussate absent/dim/strong 0/172
8 Umbo position in the shell middle/front 0/1
9 Escutcheon absent/present 0/1
10 Anterior latreal tooth absent/dim/strong 0/1/2
11 Three primary teeth divison absent/2~3/3 0/1/2
12 Three primary teeth height same/different 0/1
13 Three primary teeth poistion beneath/front/back 0/1/2
14 Three primary teeth length 2/3 0/1
15 Mantle sinus degree shallow/deep 0/1
16 Hinge plate length short/long 071
17 Crenation in the inner margin absent/present 0/1
18 Mantle sinus type circle/triangle 0/1
19 Internal surface polish absent/present 01
20 Internal shell color white/purple 0/1
3 e 0400 FARSE VEMIICE 7R SRl 2 Hiet AR, ¥e] o), Z"Z“XH T, e A FAES

ZN e} miRIgel 0.22, AR} W, A=), v, 7Rt
ZAT fAEE 0159 fAl=E JERARICHFig. 6).

n &

Azs)el =7 2@ %S Habe (1965a, b, 19777 H 2z
7 35-50 mm, 23 30 mmE LR LR BT 3 Y, Okutani
(2000y= ZHF 35 mm, 2t 30 mmE 33, Kwon et al. (1993)
£ 2 35 mm, 2t 30 mmE 33, Min (2001)& 2 49
mm, 2t 42 mmE dEFelgtr BRI B A=
B 2 46.82+3.48 mm, 2} 37.271+4.88 mm, Z+E 26.78
+1.99 mme] Y42 Z Min (2001)8] B3¢} 71719t Table
2). olg} o] HAxANe] F-Fejol oA B A} 71Ee)
A7E REFeE vl HE, 37), Fe, 8 Sl o
7] Aozt B o), tE R e AFAlEel 71534
B2 S AYstae £ 979 A dAse A%S B

Azl EFe ol a2 71Ee] AFe FA5, Tl 3

WS A 2B FF, Aol nasel Ak, &
FoAE 71Ee] @pol FR ol RAE, 914, Relula 59
Yepulas} o], FAzel, A4, A42E, <o) A

2549 Zol2 FIRIAL, o8 A, BH5e] EFEHA 9)
2g sjopshn fAkEg Faked olgsigin,
71 Q7 URHE 375 249 wgsl R

[e]

], WAL gl GepdThe AFEILeL YA,
Habe (1965a, b, 1977)= AZX]7} Joial 311 o), B e
A H3EAEA £48 28 F 313k Min001)2 w3
o] Zol7} i B B ArdAs 4A Jeldt)
T3, Okutani (2000)= AZH8 9] EAMIAH R} Aoyt B
3193, Min (20012 At} B u3ied], B dAfoe &
AP =7t ZAojA Min (2001)8] B9k Y 8kdch 225l
WHAZe gl o= 53 g2 Ee Eaisithe EJJS}
A, B AT E YHAZe ﬂﬂ“ﬁ“ 94%1%4 #Hzh2

2 71Ee QTR 53 AR ARE E‘_°i‘jr
Skt kol e} JEAF AN E Bl ws)] B, Habe (1977)
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‘Lable 13. Characters matrix used to analyze the similarity relationships
of the family Veneridae

Species
Characters
Pj Rp M. S.p Cs
1 0 0 2 2 1
2 0 | 1 2 0
3 2 1 0 0 1
4 1 1 0 1 1
5 0 1 1 0 1
6 2 2 1 0 0
7 2 2 0 0 1
8 2 2 0 0 1
9 1 1 1 0 0
10 0 0 2 1 0
11 1 1 0 2 2
12 1 1 1 0 1
13 1 0 2 2 0
14 1 0 0 0 0
15 1 1 0 1 1
16 1 0 1 1 0
17 1 0 0 0 1
18 1 0 0 0 1
19 0 i 1 0 1
20 0 0 0 1 0

Pyj: Protothaca jedoensis, R.p: Ruditapes philippinarum, M.l: Meretrix
lusoria, S.p: Saxidomus purpuratus, C.s: Cyclina sinensis.

Frofothacs
Jedoensis

0.56 Ruditapes
philippinarum

0.22 Cyclina

sinensis

Merotrix
lusoria

0.15

0.40 Saxidomus

purpuratus

i
0.5

|
1
1

O r-'

ﬁg. 6. UPGMA dendrogram of the family Veneridae based on Pear-
son correlations.
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5-50 mm, 7—}1 30 mm (Habe 1963a, b,
1977, Okutani 2000)°]| 3. gH=r4te] ZH4 49 mm, ZF32 42 mm

- 7] ;(61.

394

(Min, 2001), & Q7N H 2+ 46.82+3.48 mm, 27
37.27+£4.88 mm, Z}&-2 26.78+1.99 mm= 7] glo] tha
Z}o) 7} A TH(Table 2). B 2+, 24l 7_]—£oﬂ wE xtol=
ARAZ R Q% ARl m FEh e S-S AARskL §
on, dEAt AxINe} Pt Azl fﬂ?‘f& A&
clFolordr ARt £ A Fo) A%

420 5%, 2010 Aol2 B W wBE Pl AL + ol
YR sk FI BN G Ho) ol2lo] 4
820l A7E YT BAATH S40] aPHolh,

dpx| 2 AZolrt A5 =, Habe (1977)= o 7]
o] sz M= B WAl Fof yHEo| B3 F9-zhe] A
B 24 sk AL A9 He43e HEEAME
Zo9e Aol Rus). ol#3 Axbrl Aalzte] g4
of W& AJAE Lot 7] 93t vpxgte] Aol whE Fe
o|(#, 1965; 4, 1973; A, 1978; 9+ A, 1978), A2l xol o)
3 24T AFEH 5, 1945; &, 1957, B, 1989; B4
W, 1991; BM 5, 1993), TEAANL oA g8l o] *ﬁ*m
o "X oﬂgk(" 1994y, ] 3} < (©l, 1995), &

il 2000) ?-’] xgz\uggﬂfsb@o] uLo oﬁ_—rLE_]_
5ol 912131, *‘E 2 7 AA .2lol g Fej A Wole
g dozictay ByH ol 9ok zeuvt R 7 9
g FeiAd ol ek K43 wolo it siAe AT

b
Fglome Qo of o] et g7rt FHslolok st
B ATNE AYTE Y Fasolglel, A4l B4
o me uite] Yepuol st} Slols B A7 2AbzE

Habe (1977)= 720X 44
;}“Orﬁ £ A7 A AR &
Z5R] U BT Habed Ao} Uxg2
Ei‘%, Subfamily Callistinae] 32 AgdHo] Low FH
Qh= Aele A Abo)slk Hol ¢}
Agwo] M3 2zl o) 35}5101 E4g %
ST o= FEEH, 5 g4k hEol gk Ade
2l A7} o]fo] AHof B o= Al
o]u] RERETA=) s}-gz\p unsl_,] o:]:TLoﬂ u:}en%
2222 zk=rth(Kwon et al,, 1993; Min, 200)Y 3152
L, B AliM e 3R 9 2 e AS5AE 7R Uit B
Ao #AAF e Witz EFHAE lo] 35xE 7t
ZIt}(Habe, 1965a, b, 1977y A3+ X590} o) Ae43
Foll gold FAFE3Re] EFo)etar *}EEM ol gk FAF
sl el F6 B2 A771 o]Fo] Aok 2 &
Hoh g, Wk A AYE Yo
dest oz Algdrh
7H-gre wigtato| A 2t o] FolatAl FUel
o2 4 Wol} glom, AreME s =
I 3t Yo X 2 (Habe, 1977) ERE AgdEa)e

93 2749}
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AP A7t Bl o Ao 7|gjdct, 3t o)
Zkel Aol whE HepH zjole} {317 polo) F ARz
7172e) 23 Bodol| gk a2 s AXE & 2 oE AlEE

HFe &R e wWolg Hetehedl 2, 7, 7hE, Hu)
WARS Ao, HzRA|, AR del, BX|, 28a WARSS
9} 7+e YA Eo| o]RH oA gkth(Yoo, 1970; Lee et al., 1997;
Yokogawa, 1997). ]9} TiE0], F A G/RA 7] HF-F A
E4& 2AKL, 2ol digh AAzZr2Ee] A 2@ w2
ol¢] v]E H|w3le] YA PEH AolE ARSI EFell
o] &3tz AT HIEC] Ut} (Lewis and Seed, 1969; Seed,
1977; $, 1992).

oly3 5A& o|g3le] £ ApeA AN == )
Z7W7} 77.62+3.35 mmZE W3t 73.12+4.62 mmRE.Tt Ron}
x| Aol= Wi 28.33+2.34 mm, /1Z7] 19.58+1.57 mm
2 uigto] ¥ =717} HHt. o] AL Wo] iR R o Z %
23 ASXE 7ER= Aol AlEEh. AR AEXE 7244
v M AN E v as R A4xole] Zhgo] 46.82+
348 mm= 7F7-gr27) 51.38+1.81 mmE T ZgkoL), wake)
7194 E =747k 13.30£0.91 mmE 9.37£0.71 mme] 7}
T 27171 o Zoh ASEASANA FX9 Zo|vt szt
of @79 XTE, BE ASFH A7t gizhe] A7ee
2 UEEA ¥ JoE Hol(Table 8), ASFEL Lf/] &
Fed 545 el & ¢ A0

7GR oA 2] do|ot FugE] do|E 7l H)
eI Eo](Lewis and Seed, 1969; Seed, 1977; &, 1992) &
A7-e] ZAMEFANME ZHgo] 77.62 mmE 7HE & JRRI) 7}
3ol Aol 19.58 mmZ A g 28.33 mmith At} T W
o) 23] Mg Aex 2w Zo|rt 13.30 mm <1 4
270 28.54 mm BobE e 2528 yehic) o] 7o)
© 7P, 21, 2 o= Ao g uw3ER] F3F Ae)t
A Ve e AEHE A A Skl
2 YehtR] gttt o] 22 Ail= A&y Ee] o] FH &5
o] d-g wtgs) x|po] HZF WElE R szt wE ASYPE X
H e 208 B73ke ol o]&8 & Aok AtE€dn). 2g
g X e} o] ASH A ASaat A de ] &
AAE T M, 4F, Zha g A3ke Ao EFEH
Hol| 3lo] o] HE=E 71 Zolgtal AlaH) wehA, 2
TFollMe WEka} 559 dzke] Z7]¢] AARlel ASFA
T 7} ZolstAl hEA vehte A T8 Hof ASIEA
T BN Fa8Rle R AlgEoXH, olgg 5AS o]
o A2 AANE ugo R wzhe] oR & i e} v
Agted Mgt 550] FALEE Tl Axlele] 2SS
3z} Bt on B S A5 ulgoz wits WA
g A7t o]l Fold o= AlEH.

ESH o]E o] 8% eI 559 fAEE AFoNe) vpA] =t

°] 0.562 71 FAR=7F =5, Wt 2= 0409 fAF

A e T T

2 4T f o rlo

Table 14. The similarity indices based on morphological characteristics of
the Veneridae

Species A B C b E
A _
B 0.56 -
C 0.46 0.27 -
D 042 0.34 0.40 -
E 0.16 0.28 042 0.05 -

A: Protothaca jedoensis, B: Ruditapes philippinarum, C: Meretrix
lusoria, D: Saxidomus purpuratus, E: Cyclina sinensis.

S5 Jehioinh 7R axsleh v 283 AEl e W
g, A=, v, 7 Ez) vl d e FYHHFARE o
ElitH(Table 14, Fig. 6). ©l€ 273 @A T szte] o8
FAdNA F7], BAES 75, E5AS] /5, dzke] fid
oMz wx]Fe] AEA S 75, MidTE, DYFH, =
o] zpo]7} o] e FAM=E Yeh M §F o= Almer). B3,
BT 5T F44 FAREOM = Aol o viRIERE 0849 &
& FHF FAIEE BRI (d, 2002), W 5EE 2 A9z
off Mzte] 7] & EEAFo] teFetE g X7k FeH . &
A Aol]HE v 2ARY Holol & Ao R AlREr)

o|e} o] Azlof vix|ge] FEjA W FHF RAETL ¥
A ve= A& AR B7go] vl EAshe FloE, &4
AEN A Malsle e FUFTE 77] thE 7 4
ol71AA AE bl AlE] 2 FeRoll JlojA] thng) AfelE veR)
Al E=o] o) M21e] S 291 ko] 7 Actar A7k
, FeF Ao} vlelA Wto] T ARSI} BA He AL &
A2 Fhof ofsiA G et Al vk A3
AHAFAE S AFFEALE AEstaa} s ofn]
A ATFATANE 7HY 2AFTLE Kol viR|Ee 4
3 oL I EEHRES malE] Mool & Zlo g AlRFTh

= e

(=] OF
e =

Wiskale)] L5 Fgolulull B2l AFW, Protothaca jedoensis,

VX8, Ruditapes philippinarum, N3N, Saxidomus purpuratus,

TFREAN, Cyclina sinensis, W&, Meretrix lusoria 5 5&7¢
o] 7} ool o] FePA S vw 2ALet ASHAH
A& 98]z} skt

AZJAFAA F29] Hdolst Hfzte] A7]9} AT, &
E AS5ZE] 27171 7o) e R JEEA Ege He
2 Hol AFFEL If9 ¥ Fud 54 Vet &
F Ak wke] Zole 7, Zbar, ZHE o] Ao Z Hlu
shEA] F7F A7 A Vel o thE AISEE A
© YA koo Z VeRA] ok

A AR 7 A vl
FAREE W2 @e vEhisIch
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ol Mgl B3 ol 74 Atk Az, Y
Ao vao)x] WPo) thai FAET} ¥ HE AL #45Q
Fo) Qe P WeTi ARHT). AFNE A2
& 9% AFERANG NEstua v, Fud ASRd
AN E 718 29502 BolE HARS FH0E B89
kg RN Holof & Ao ALRHT)
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