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= Abstract =
Characteristics of Shell Morphology and Distribution of
3 Species Belonging to Genus Mytilus (Mytilidae: Bivalvia) in Korea
Jong-Geel Je, Chang lk Zhang” and Soo Hyung Lee"”

Biological Oceanography Lab., Applied Ecology Lab.*, and
Chemical Oceanography Lab™*, KORDI, Ansan PO. Box 29, Seoul 425-600, Korea.

Mussels of Mytilus spp. were collected at 24 sites along the coastline of south Korea dur-
ing 1988-1989, as a part of the Mussel Watch Program. Results from the analysis of
morphological characteristics of shell and distribution pattern of the mussels revealed that
they belong to three species of M. coruscus, M. edulis galloprovincialis and a Mpytilus sp..
Three species showed clearly different shell shapes, and had distinguishable char-
acteristics of geographical distribution as well as vertical distribution of the habitats. It is
likely that water temperature and interspecific competition play a significant role in the

geographical and vertical distributions, respectively.
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E Heoi glen}, AEE vJE g B ohvEt 4% 3 &9 eo} By AagEE o] 4 A
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Fig. 1. Map showing sites.
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Table 1. Sampling location and description of sampling sites referred to Fig. 1(MS: Mytilus sp.,
MC: M. coruscus, MEG: M. edulis galloprovincialis)

Location Species Sampling depth(m Description of site

Ohori MS littoral Natural rock

Ullungdo MC lower littoral-7 Natural rock

Sokcho MC lower littoral-3 Concrete piling

Hajodae MS littoral Natural rock

MC lower littoral-4 Natural rock

Kangnung MC lower littoral-4 Natural rock

Samchuk MC lower littoral-2 Concrete piling

Uljin MC lower littoral-3 Natural rock

Yongdok MC lower littoral-4 Natural rock

MEG littoral Natural rock

Pohang MEG littoral-2 Jetty rock

Wolsong MEG littoral-2 Jetty rock

Ulsan MEG littoral-3 Jetty rock

Kori MEG 0-4 Hanging string for mussel culture ground

Pusan MEG littoral-2 Natural pebble, boulder & rock

Chinhae Bay 1 MEG littoral Natural pebble, boulder & rock

Chinhae Bay 2 MEG littoral Natural rock

Chinhae Bay 3 MEG littoral Natural rock

Chinhae Bay 4 MEG littoral-2 Natural rock

Chungmu MEG 0-4 Hanging string for ascidiacean culture ground

Yosu MEG littoral-3 Natural pebble, boulder & rock

Samchonpo MEG littoral-2 Natural rock

Wando MC 3-10 Natural rock

Mokpo MEG lower littoral-3 Natural boulder & rock

Sabsido MC littoral Natural rock

Mallipo MC littoral Natural rock
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Fig. 2. Terminology for shell measurement of mus-

sel.
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Fig. 3.

Shell shape in three Mytilus species, M. cor-
uscus(above), M. edulis galloprovincialis(mid-
dle) and Mytilus sp.(below)
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Fig. 4. Shell characteristics of M. eduiis galloprovin-
cialis and Mytilus sp.(A and C: inner part of
shell, B: transverse profile of shell)
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Table 2. Results of ANOVA(Analysis of Variance) for morphological characteristics among three
kinds of mussels

Species SL/SH SB/SL SW/SL SW/SH
Mytilus coruscus 1.914+0.106 0.356+ 0.041 0.296 +£0.052 0.568-£0.107
(n=103)
*% *¥k kX kXK
Mytilus edulis galloprovincialis 1.826£0.124 0.378 £0.052 0.181 +£0.036 0.329+0.068
(n=16)
Mytilus sp. 1.809 £0.079 0.412+0.029 0.111+0.023 0.201 +0.044
(n=9)

** Represents siginificant differences in mean ratios between M. coruscus and M. edulis galloprovincialis at a

=0.05 critical level analysis of variance(ANOVA)
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Fig. 5. Comparisions of mean shell length and mean ratio of shell weight/shell length of mussels(asterisk:
Mpytilus sp., open circle: M. coruscus, closed circle: M. edulis galloprovincialis)
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43.19g(£ 6.750)0 & vlepyrow, 5 3 01*‘”
o x 7H 3t JHAle] SL-e- 103.3 mmell =aEic),
FrbAls Fate] v Ao, Hu HHA: 7«%4‘
68.6 mm(+ 3.193), 35.7 mm(zx 2.973), 27.7 mm
(£ 1.633), 16.34g(+ 1.532)c]alr}. 2 =1 4
o] Hyt SL¥ SW/SL 9] nlel digh 345 Fig.
5¢F #o] chelfslch.
47 whsko 7 SWel 34
‘:711]9} AAAEE o 5 glr} are
L2} vlo] sdatgk
Ikl S
w+ SLeo| =& 77z el SW/SLB] A
thule] gre]l A" oz 3ok TS ol E T Fo
als} Hy SW/SH2| Abefuiel gro]l A4 7} o]&
7b-dl SL=} mlastel SW/SLe| w7}

aqﬂm

o ggw, o, A, welE elch WAL ¥
W Fgol 2o Aol AFA et v, ztel
o, & Rk WM Rt e o 4 el

(Table 2, Fig. 5). sjzt2e] FAE& dhzox v}e}

50

Shell Hight (mm)

SH=9.655+0.334SL
(r2:0.637, p<0.05)

20 + +
40 60 80 100

50

D
o

8

Shell Hight (mm)

SH=1177740.369SL
(r2:0.386, p<0.05)

20 + + + + u
40 50 60 70 80 30 00

Shell Length(mm)
Fig. 6. Results of the relationship of shell length to
shell height between M. coruscus (above) and
M. edulis galloprovincialis (below)
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Fig. 7. Results of the relationship of shell length to
shell weight between M. coruscus (above) and
M. edulis galloprovincialis (below)



oAl A f-efgk atAl Koirh(Fig. 6). SLa} SWel
Aol glo] M= =Ad(edgha)el shAE vehfgdon

oAl @=0.05 ~Eell 4 f-2lsksith(Fig. 7).
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D xais 2£x
Fate Lafel odul olE ik, ywlaj o)
RSl whelzel A Brska, AFHAL 3
o olurel Eahs} el elakel,
sk o.3.elol A%t A A YIS ®F
o pasl AHRY Fe Ay o) 15°C o
steleie] siafsh i ol A%l 15~
16°C o) 4ol 2 el -xaksich. Mytilus sp.
= EaelA) e Feo) 14°C olahal %% & ool
«Jah Fdstedrh(Fig. 8).
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Fig. 8. Distribution of mean SST(°C) and Muytilus
species(modified from Kang and Jin, 1984)
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Fig. 9. Vertical distribution of the habitats of Mytilus species in coastal area of Korea(E: east coast, S: south-

ern coast, W: west coast)
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T & 3% #AYEC T Ay e 4
T HFHMEE 54 6~7m7hR|oln, =|def u}
2t zbelz glont HARANHRE 4 eF 2m7tA|
£ T3 - (zonal distribution)s s} 2
ol e izl shdclk. Mytilus
sp.tt AF Aol FAdd el sk Aol
o] F Fol THHEviE AR F, FE o] 44
oo (Fig. 9). @aictel A9 E8a 2527}
Fe Aol AAse 22 gk AR 27t
el PB4 2~3m2) bk i Fule] ¥ oy
o] 71l FAste] AAslgict. HEA e 7)Ao
Wde A% slEsle] gl Hre] st} ok ¥
o Fel M el MA3kdet. wafe] xalAd shg
o F¥e]l AHR {FA Fal AmelMi=
15mell o)z Abfxod o faloa w71y
ch. Malghe] zAalr| el AFAR e} wtel Lol K E5t
AR on, HbEA 3] &
8} 7)Ao -2 Afalakadrh.
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:‘:Al 4~
v EEE 27

I &
1. 7= el B4

FETAHFAA old) MytilusEols 4F02 4w
z let #1(1976)2] FalW A= M(Crenomytilus)
grayanus(Dunker, 1853)2] ®F A ZFo| dl}al
Hzk e spabatele] wiAlgk E716 gk AF
(Kira, 1962; #56, 1977)e] $1& ¥ olve} oy 3
ot B8 dAE e 9le] ’é—i}"f\’: kRt wet
A g sidell A A F7hA] FReR EHal¥e F&
Folet & & Uk =¥ i el d MAEd A
TR dye] 1 et M. edulis® A $eo.
v, A 5(1988) elsl M. edulis galloprovin-
cialis® At v} Ak Fryjo]l A M. edulise}
M. galloprovincialisg& ™72 %(Seed, 1978;
Willkins et af., 1983, 5, 1989)o 2 Ko} $te
vh, E ohE Bf dTelME Fab7 2zbe ol E (%)
- BRI, 1983 Al T, 1988)o]7it % (Gosling,
1984)ad =olzbe szl gleh. A=l ol o4
= 5 FEel ArHe R v #HFel oF 108k

A Tyrrhenian”|o] ¥3 =9l ow(Seed, 1978), Al

1 FEES Mytilus) (38

oluff7}) 3%-2] ¥

IR

A 2] L‘H"‘ ofe] vhefell MAlekis M. eduliseh -F ke
50 M. edulis edulisoll 4 %-3tx] #|g]x o} Fod

»

clebis Pt ek et

AR QA

R N [ S e e
Seed(1978)°]
gharah ol B g o

.

Sl 4 o o L
Hell o=

M. galloprovincialisst 2l #]8}a,

o #1315l ARl gk spAle] o AWw QA 9l
o mE Jpaol Fog yhukslrh crelih o] o] M.
edulis edulis?t S-el3k e, Ae}ziel zjole} Aad
gk #e]Hal #Hz|7} glon}, F -""M] WAke] 7}8}

aLoAe] dEe] Bt Ha) 3"“ R o T I (e
(Gosling, 1984) Yo & Mol X 9)xlof ¢
A 5 (1988)2) 7sl9} 3ol M. edulis edulis? o}
o & Hrl Mytilus sp.ir &9 § & I wfzhe) wL
oFoi} olu Hbwle] niy pellA zhe]rt

sith(Fig. 4). W M. edulis edulis?}

XA 071 ‘1 o

a2,

8] olwho

570, M. edulis galloprovincialis?} 37W% 7}#|at
low, Muytilus sp.7t 270olrh. o] £ #Hefal
ol = 7} fAlgY 8- M. edulis kussakini

Scarlato and Starobogatov, 19799}~ <l A3} &
Aol o] ¥ “re|nr ool wokuh Mol air Al
8l }(Scarlato, 1981), szt ?%‘3_-9] Reofw) ajzhe) 9|
ol = M E o) 2

oome #ES WM & Bua Fel @A &

Jreje} A FuhA| ""01 SLel wlall SW/SLe] w]
> zkel A7 gka b g Aol
R A B 9]\:1]‘].{:&]] o= e}l A A7} A

o) MAE

F5a op Aol 7] woleh. of 4} -2 wo)

vboAalz] Aol gle] zldateie] A Nr} fels)7)
W F-oll ko] whech(Ivanov et al., 1987). ukwo

dipo] thehd AlsRel e 2o

o

o

ﬂ'_’
nr
L
o

e
5

ek o] el MalE do Ho®, w FFe
AL AAR Fo] vhe Fol FHHe)m R 23] A
Aol Beld AR HUD Ao A

Lee 3 Morton(1985)2 SL/SH® H®|=4 M.

edulis edulis(1.934:£0.096)2} M. edulis gallo-
provincialis(1.65+0.31 o 1.578+0.089)% vl
gl gled), B el AFE X o5 At
of|ell 7p7trt. ?{Hi ol B9 F(Wilkins et al., 1983)

Fataldl = A4 x]e w2} Lee ¥ Morton(1985)
o] & 7he] AolRr} F Wolg ®oF1 glr}. uje)
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Zo st el

M. edulis edulis'= S3lc] 4o Fa A

# Fwlsk welE s)dell ¥ L3 mi(Abbott, 1974;
Scarlato, 1981), wW=raledel s B£7} galxl u}

olth(Ralph et al., 1990). vl M. edulis gallo-
provincialis= A5 F&7} Jaor T8 hE
g7 Holzelyl(Sanjuan et al., 1990), L=

fe)s, 1983; Willkins et al., 1983), &=, &8 <dst

el ol 5o

1987),

s 2o

(Lee and Morton, A2 ¥ rfol wHRH(iibL,
1989)1 4] *]3}ef A 95l F-AEsfal Q)
cHFig. 10). 352l o <okl iz T3] 5 Al
AAE N E sl olE o Fe ol ubel AR ks
A7)% crelstel(Seed, 1978). uhebs F Z2] 2w
2 Ryl yeE wg frg-o) Wil fLooJgkg ol

[+
2o} ]

2 ot 4= 2lvh. M. edulis edulisi= A3

Bof 4= 7tsli}, w4 53] Aol argdiell:
o) efajrh. ofe] ool olshH el 26~
27°C Aw 9] 7ol AAgA & 7 zrh(Allen,

1955, Seed, 1978; Lee and Morton, 1987). ¥
o /3= o] Fo] of g AU 20°C olital 2o ALy
= Fele ¥-xslx] ¢kom(Wilkins et al., 1983),
o] B A el aggo] Wik kg wp Qlr}
(Tsuchiya, 1983). $-2Ju}z} stafghe] of&H £
B o] 25~28°C AEo|mE M.
edulis®) Al 4o ojfg HoRE oA},

M. edulis galloprovincialisi= ©] Bl 78 4
Al Mg, wpeba] dheje] FHE Rae EAW MY
2% M. edulis7b obde A= 4 ek AlFEHA

1

R L

edulis

. 3
e RHE & 4w Be] ¥Ase] F9¥%

®: Mytilus edulis
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Fig. 10. Global distribution of some Myfilus species.
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oh(e)ll, 1980; Ho, 1980)= #leol A3t wlof gle
v}, N E R, 1977)e vrebyd Ao A (NKR )7 o]
Folgbd F9 AEE npolol & ol ole o
& AES} A7) dastel. M. edulis kussakini=
W g)a), wileirmat(Posiet Bay), Z7lelx Hofl ¥
Eite Ao Mol Kte] sfdelw A3 7lgAde]
- Fow, FEIF F& F4ol 7R ole] A= o]
et Mytilus sp.7t & F4E 7R & At
FTHe & v ER B,
Holrlol Fwl s ool qur REghc(iiiE, 1977; Sc-
arlato, 1981; % %%, 1987) -2l ool o) g
3% BE MY B2 A At FEsh AlFd
AUM. edulis galloprovincialis)e} wliisle] Ao =
o2 A#HZE, £ wHErl Fe F e gAle]
Fol] MAEE oF 7 AUk B ool vpeld
EA AL cdulo]n], o] Fo A F} §
A Mgk g9 FEAE ATl el sk G
A Fo| BgAolck(Nishimura, 1965). 2 %-Fol
slel #3418 (immigrant organisms)ql AFgx
B 27 o dide® EEFeRA Sl AA
Holl A ol Ax AefAQl $AE FHEE ek
Az} whejx o) £2Rx g B F A4 27
ol e w REFHDR AT FS IS
Bo) S0je 7] Aol A ot oaiF 2] 22t
3ol F2AUEE F5 5 doh =T 29
el N iuk A ME Fe] FEerh: 7
2o} glort A A AFHAY} AL2EADY
X|(Septifer virgatus)E ha ¥oi ch. 24 A o
Aol M= Aa AR Hrh e Fow
Ao gAY, AFHAE £4A 40m7A R 4
A& 2 glevh(fiR, 1989), S-Blvie} sdstedlME =
7o Flo Auk g g, mlge] AgtelAw
3 Foll £3be T Fol MAA A o8 A%
¥ & wrz|3l:= 7Z(Suchanek, 1978)o.2 Hol =)
% Zboll= A A o] gle Ao Az xik
B ozapsb Aol AAHe We] FxE AFH A7 3
AFQeng o] Fo BEst Flld Hop HAAs
Ao R Mo|m, gto 2 Fgot FEAWGA L A
Eaql MAA] A Ao] oFHc}

Zo] Mool T &

O

N

& o

& (Mytilus) (F33}: ovfaf7) 3

Fol g Byt wu

2

Z 37t 2] (Mussel Watch) o172 <lglo = 1988

Aok 1989Wdel whak adabel 243el 4l £ 3k (Mtilus)
Sol Aob E5E Agshch AAY el
e} el B4R BEE R BAR A9 3539

(M. edulis galloprovin-
ctalis), Mytilus sp. ubs] g}, o] 3F2- #fzhe)
Hefol 4 Feldk AolE Hel;

AMAA] AR AR R R 548 Hojagi
ek Al Fel iz 4
Yol F x| Ag alal A vl

(M. coruscus), AFg=
=
noolew, Zl\’—l%n“-ﬂ

*‘9__0 _f‘:xl_g_j\go{],( L= }_7} 7

Boolt #E)sAe] AdandA tedsk &

A A AP F BN AT9) elgeld

S whEle], g8 A o gaE el ghaeek
AT slekstatde] A g, AAd, v, AES
sl 2kg Aelel 2yl E s 4l s AETATH
o} o]FF oA FHALERIc), obge] TH 5o F &
Foll Bed TS AT FAA, At =g @l
Z=a] oJ¥ o] Dr. Masuoki Horikoshiol| A% 7Faje
g},

# 1o & 3

HHELM: . (1989) LT A H o O/ HEHL pp.137, Wik,
st

PR, PR 2 (1983) L5+ 1 1 DWRA/L R, 19474
Hrbroe, 4(2) 11-21

BisE: (1976) Ffasi A alales. 196 pp., &, A&

Ak GE) (1977) b (T ¥58 #). 226 pp., A4
A, A

AE2 (1989) =4 AAFEF L olF
shs2), Hd Al 5 1-91

AEZ, FAA, ol& (1988) AF=M(Pinctada fucata
martensii) Aol Ao Rt Eel FHaled. sfokdp,
10(1): 85-105

WSy, EEEE, FaEhs, MOR'E, REUL, &R, M,
e (1987) HiniEiikieshty. 309 pp., BEUK
ik, b s

L AT



4%

Ed
o

i
.
X

UL (1977) W A Adkfadh o) s,
pp.372, LB, dxt

s Afa (1980)  HAGTHEZ 3517 2 i (AT EI OO kS AL
S AT e, 201 29-37

Abbott, R.T. (1974) American seashells (2nd ed.).
663 pp., Van Nostrand Reinhoid Company, New
York

Allen, F.E. (1955) ldentity of breeding tempera-
tures in southern and northern hemisphere
species of Mutilus(Lamellibranchia). Pacific Sci-
ence, 9. 107-109

Fisher, H. (1988) Mytilus edulis as a quantitative
indicator of dissolved cadmium. Final study
and synthesis. Mar. Ecol. Prog. Ser., 48: 163-174

Goldberg, E.D. (1986) The mussel watch concept.
Envir. Monit. and Assess., 7: 91-103

Gosling, E.M. (1984) The
Matilus galloprovincialis in western Europe: A
review. Malacologia, 25(2): 551-568

Ho, J.-S. (1980) Origin and dispersal of Mytilus
edulis in Japan deduced from its present sta-
tus of copepod parasitism. Publ. Seto Mar. Biol.
Lab., 25(5/6). 293-313.

Ivanov, A.l, Skachkov, V.P. and Bondarenko, V.S.
(1987) Cultivation and processing of black sea
mussels for feed. Biologiva Moryva, 1: 52-56

Kang, Y.Q. and Jin, M.S. (1984) Seasonal variation
of surface temperature in the Neighbouring
seas of Korea. J. Oceanol. Soc. Korea, 19(1) 31-
35

Kira, T. (1962) Shells of the western Pacific in
color. 224 pp., Hotkusha, Okasa

Lee, SH. and Lee, K.W. (1984) Heavy metals in
mussels in the Korean coastal 7.
Oceanol. Soc. Korea, 192): 111-117

Lee, S.Y. and Morton, B. (1985) The introduction
of the mediterranean mussel Mytilus gallo-
provincialis into Hong Kong. Malacological Re-
view, 18: 107-109

National Research Council (1980) The internation-
al Mussel Watch. 248 pp., National Academy of
Sciences, Washington, D.C.

Nishimura, S. (1965) The zoogeographical aspects
of the Japan Sea, Part 1. Publ. Seto Mar. Biol.
Lab., 13(1) 35-79

RS /A A

systematic status of

waters.

o] - o) 4

o

Phillips, D.J.H. (1976) The common mussel Mytilus
edulis as an indicator of pollution by zinc, cad-
mium, lead and copper. 1. Effects of environ-
mental variables on uptake of metals. Marine
Biology, 38: 59-69

Ralph, R., Maxwell, J.G.H., Everson, 1. and Hall, J.
(1976) A record of Mytilus edulis L. from South
Georgia. British Antarctic Survey Bulletin, 44:
ti-112

Ritz, D.A., Swain, R. and Elliott, N.G. (1982) Use of
the mussel Mytilus edulis planulatus (Lamarck)
in mornitoring heavy metal levels in seawater.
Aust. J. Mar. Freshwater Res., 33: 491-506

Sanjuan, A. Quesada, H, Zapata, C. and Alarez, G.
(1990) On the occurrence of Muytilus gallopro-
vincialis Lamk. on the N.W. coast of the Iberi-
an Peninsula. /. Exp. Mar. Biol. Ecol., 143: 1-14

Scarlato, O. (1981) Bivalve molluscs of temperate
latitudes of the western part of the Pacific
Ocean. 480 pp., Zoological [nstitute, Academy of
Science, USSR, Leningrad (in Russian)

Seed, R. (1976) Ecology. /n: Marine mussels: their
ecology and physiology. (ed. by Bayne, BL.),
pp. 13-66, Cambridge University Press,
bridge

Seed, R. (1978) The systematics and evolution of
Mytilus galloprovincialis Lmk. In: Marine organ-

Cam-

isms, genetics, ecology and evolution (ed. by
Battaglia, B. & Beardmore, J.A.), pp. 447-468,
Plenum Press, London

Suchanek, T.H. (1978) The ecology of Mytilus
edulis L. in exposed rocky intertidal communi-
ties. J. Exp. Mar. Biol. Ecol., 31: 105-120

Tsuchiya, M. (1983) Mass mortality in a popula-
tion of the mussel Mytilus edulis L. caused by
high temperature on rocky shores. J. Exp. Mar.
Biol. Ecol., 66: 101-111

Wilkins, N.P., Fujino, K. and Gosling, M. (1983)
The mediterranean mussel Mbyiilus gallopro-
vincialis Lmk. in Japan. Biol. J. Linnaean Soc.,
20: 36-374

Yonge, C.M. (1976) The mussel form and habit. /n:
Marine mussels: their ecology and physiology.
(ed. by Bayne, B.L.). pp. 1-12, Cambridge Uni-
versity Press, Cambridge



