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Community Structure and Vertical Distribution of Macrobenthos
in the Mussel Bed on the Goijeong Rocky Shore in Jinhae

Sang-Gyu PAIK and Sung Gyu YUN*
Department of Biology, Graduate School, Daegu University, Gyeongsan 712-714, Korea

The fauna associated with mussel (Mytilus galloprovincialis) beds and vertical distribution of macrobenthos
were studied on the Goijeong rocky shore in Jinhae Bay, Korea. Sampling was conducted seasonally using
a quadrate from January to October, 1998. In the first experimenti to reveal the community structure of
macrobenthos in mussel bed, a total of 62 species (10,690 ind./m”, 3,802.1 g/mz) were identified, which
included polychaetes (32 spp., 52.6%), molluscs (16 spp.), crustaceans (10 spp.), and others. The density-
dominant species were Pseudopolydora antennata, Nereis heterocirrata, Littorina brevicula and Balanus
kondakovi. And the density of associated fauna was correlated with that of mussel (r=0.951, P=0.049).
In the second experiment, to reveal the vertical distribution of macrobenthos on-the rocky shore, ANOVA
showed highly significant differences between the density of top 5 dominant species (Chthamalus challengeri,
Littorina brevicula, Balanus kondakovi, Septifer virgatus and Granulilittorina exigua) and tidal levels
(P=0.000). Vertical distribution of macrobnethos was characterized by Chthamalus belt and Balanus-Septifer
belt in the mussel bed.
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gz 98 9% s1de Fe) @ FALL QR Eo Al 323} (Damianidis and Chintiroglou, 2000), bio-indicator
g7 ale] S wHt} (Raffaclli and Hawkins, 1996). o2} & &30l WA Ulol %48 Fa&< SHFo2M 319
@ g2 35t 25 vio] AEgszte] AAg sl ¢ BBE WISl RUEFEE A7 (mussel watch pro-
TA7 54 So] AEEH 9L ATRF T4 golo]  gamPZ AEHI glo], et x7gje] RAAYE 9 @l
o] AZ 7o) Bysis 7 2o wyzs gy AAske AMSTETH did A% RUBH M=

(Connell, 1961, 1972; Lewis, 1964; Stephenson and Stephenson, S4RSE detd 5 & AR VdEn (Wenner, 1988;
1972; Paine, 1974). ¢HF Z7Hols AMEE ] 528 £ O'Connor, 1992; Choi et al., 1992). -$-2luele] hwt =3t
9} tuo] Bae MESH o3 vSolx: uA Aoz A olFo AFERS Moo ¢ (Lee et al, 1985), BISH
9l3le] 42 ksl EES Y7L o]FA Ay E3) Ak F& 3 (Roh et al, 1996), F312) = (Roh, 1995),
2] SRE FE HEYOE S FHF (Mytilidaeys  SNHHEE (Shin, 1993)el 4] A77E 8151 S = -3
WA AAQ o @A 2guete] A AotdA] 4A BEHE 3 (Yun and Song, 1997)3 &%= -FE (Paik, 1986; Je et

Zo|t} (Yoo et al, 1970). 0|5 @ = TYE S BiHs)o] al., 1997; Cha et al., 2000)ol 4] A7} Aot a4 &=
o) (bed) £ X (patch)S FASA =Hi=w), A} 2T 2 5T 29 & AMFE] FHF £XE §Y
FAHE o3 JAH T B2 FH AXTENA Cha et al. (2000)9] A& A &g h&o] A7} T 31
zo NASAT oYL I Hu A= Fxsrr g A FELS WIe dA7den, dso] FA e AME
£ FHe) Mgl vimstel FRen g B¢ A4 BT AF dyE e
&7l T} (Suchanek, 1985, 1992; Alvaredo and Castilla, 1996). B AFe sEivke deiehe] sl A ek 2300
S 2o E ohRAT TREE gxHe] dy w 57, AYske AdEE 29 wE o x5 FFHoE 24
shs 9, EXUE M4 JAR Fe AT ESEY g3
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Fig. 1. Sampling site in Goijeong, Jinhae Bay, Korea.

A ) A A

R 501

2L 199 HYRA A2A (ELWS)S VIEo 2 2435
oS ZMRE S BASHATH
B 2A

X AMEE T FZAMNA AR E M. galloprovin-
cialis?] 7% AE9 MAFHoE A EH £
MA e, A ZF BAARAA ALt £ Y 2
FTE B4 A, & FE7HA 43R 23 AR o=
o B Hoi) 1502 AFsAk M. galloprovincialis ]
WA 2 A ZE A AXEEY S5, AT, AA)
gt AHAAE Fstr] A3 Pearson FHAT (NS T
AT TdE ¥ ARAG B4 ARE BE ARe AF

At} 3 7 A FY0l ohE AAMFTE] BX
e FoFaty] i = o] FEAHEA (two-way ANOVAYE
AAH A

& U

EFX| CH

=X(ICHOl MAlste HMESE

AZEE GANE gz AAHE Y Zale] 2AR A
EFH3 AMTELS F 1 TEE e2ToldeH, 3 MAS
E 10,690 7RA/m* ATt (Table 1). T2 A4S 77} 32F
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2 REL A3 A dAFES 2,126 A /m’
(19.9%)9) &8& BFow, 7g} FEFAAE 917hA/m’
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PREES ARSI YA e o2E HAF 7} 648.6 g/m’
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Table 1. Associated fauna in the mussel bed on Goijeong

rocky shore (ind./m%)

The mussels bed Jan. Apr. July Oct. Mean
Anthozoa
Anthopleura japonica 12 17 26 9 16
Anthopleura fuscoviridis 0 0 8 0 2
Haliplanella luciae 0 2 6 0 2
Polyplacophora
Liolophura japonica 311 0 4 0 9
Acanthochiton sp. 4 15 15 0 9
Gastropoda
Littorina brevicula 31 3,152 972 990 1,356
Notoacmaea sp. 0 0 128 0 32
Sacculosiphonaria japonica 1 0 29 6 9
Collisella heroldi 0 0 24 0 6
Reishia clavigera 12 0 0 0 3
Nassarius sp. 0 0 8 0 2
Crepidulla onyx 4 2 0 0 2
Notoacmea schrenckii 0 1 0 3 1
Reishia luteostoma 0 0 4 0 1
Monodonta labio confusa Q 2 0 0 1
Lunella coronata coreensis 1 0 0 0 0
Bivalvia
Septifer virgatus 78 0 2401,210 382
Crassostrea gigas 433 79 500 245 314
Ruditapes philippinarum 1 0 0 0 0
Polychaeta
- Pseudopolydora antennata 11 010,144 256 2,603
Nereis heterocirrata 1,708 1,984 321,888 1,403
Tryponosyllis zebra 288 1,248 352 .128 504
Eulalia viridis 96 646 96 448 324
Nereis multignatha 0 0 704 0 176
Lepidonotus tenuisetosus 160 368 32 32 148
Lomia medusa 43 512 0 0 139
Halosydna brevisetosa 21 32 160 0 53
Perinereis cultrifera floridana 0 208 0 0 52
Perinereis cultrifera 139 0 32 0 43
Lepidonotus squamatus 11 0 0 128 35
Arabella iricolor 0 0 128 0 32
Eumida sanguinea 53 16 32 0 25
Glycera chirori 0 0 96 0 24
Harmothoe imbricata 0 0 96 0 24
Platynereis bicanaliculata 0 0 0 96 24
Nereis pelagica 11 0 64 0 19
Nipponophyllum japonicum 64 0 0 0 16
Perinereis nuntia 0 0 64 0 16
Neanthes succinea 11 0 32 0 11
Neanthes japonica 32 0 0 0 8
Genetyllis castanea 0 0 32 0 8
Lepidonotus dentatus 0 32 0 0 8
Neanthes cacudata 0 0 32 0 8
Spio sp. 0 32 0 0 8
Syllis sp. 21 0 0 0 5
Ampharetidae sp. 0 16 0 0 4
Scoloplos armiger 0 16 0 0 4
Thalenessa digitata 0 16 0 0 4
Cirratulus cirratus 11 0 0 0 3
Nainereis lavigata 11 0 0 0 3
Sthenelais fusca 11 0 0 0 3
Decapoda
Hemigrapsus penicillatus 66 3 260 28 89
Hemigrapsus sanguineus 67 59 0 54 48
Goetice depressus 58 0 0 23 20
Pagurus lanuginosus 0 2 0 8 3
Leptodius exaratus 0 0 4 0 1
Sphaerozius nitidus 1 2 0 0 1
Other crustaceans
Gammarid amphipods 472 46 6,568 411 1,874
Balanus kondakovi 0 2,540 210 19 692
Ligia exotica 0 0 17 8 6
Isopodas 0 1 0 4 4
Others
Turbellarians 16 24 168 74 71
Number of species ) 35 29 37 22 62
Number of individual (/m©) 4,268 11,093 21,329 6,068 10,690
Species diversity (H") 227 197 164 208 244
Evenness (J') 0.64 059 045 067 0.59
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Fig. 2. Seasonal abundance of mussel (a) and associated fauna
(b, ©).

Uebstth $-9 Al ek AA™EE 1,315.2-5,300.6 g/m” 9
2 2391 490 71 %31, AFH o|F gAsit} 7FE]l
1090l 743 Sttt (Fig. 2). ol2lg Age A AHe E3)
7P & A S Bl AAEEolMY Fe-ot stk
shANE 7} Al A gl A AHFE o] AHA S B &S
A RE BAH 556%2 71 Skew UmA] Adde
85.0% ©’d& XAt URTE 53] FHRI 4¥olE AAF
7} 2,163.9 g/m’E 40.8%= x}A|St Y Ach
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B. kondakovic & HS] 49l 2,146.3 gm’E 4712 F 713

E2 AAFES Yo, N heterocirrata® 739 ALEHQ
149l 1072 g/m’2 71§ =Sk}

it 2 Az

FAYAN 2N A8 ANBEY F SIS

244900, AAREE 1.64-227 HYATH (Table ). 9&

gol 790 71 ggron, 197 1089 42 2277 2.08%
WA ol AFHR 798 AYIuE Vs FFe R

L)

i
m

E AT = 503

wa
¥

120001
Pseudopolydora antennata

6000}

Gammaridae spp.
8000 PP

40001

o—I L

Nereis heterocirrata

Number of individuals {/m?

4000

Littorina brevicula

40001

0 l ]

Fig. 3. Seasonal variation of the 4 dominant species in mussel
bed.

At M. galloprovincialis®] EEEDE 2 AA e} %5

9 F, MAF, AAFY GRBAE BT éf% M.
galloprovincialis®] WA AAFE A5 Aloldle
AE ADAAC) Je ReZ ettt (r=0.951, P=0.049).
SRR M. galloprovincialis® NAF} AXTESY Z5
(r=0.721, P=0.279), M. galloprovincialis®] A 3} A%
E NA4 (1=0.506, P=0.494) E E4 (r=0.555, P=0.445)
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Table 2. Macrobenthos on the vertical rocky shore in Goijeong
(ind./m?)

Bare rocky shore Jan.  Apr. July Oct. Mean
Polyplacophora

Liolophura japonica 3 2 2 2 2
Gastropoda

Littorina brevicula 657 732 1,515 728 908

Granulilittorina exigua 29 125 141 30 81

Collisella heroldi 7 6 12 1 7

Siphonaria japonica 2 1 0 1 1

Notoacmea schrenckii 0] 0 0 3 1
Bivalvia

Septifer virgatus 1,407 1,843 2109 2,311 1,918

Crassostrea gigas 13 3 41 108 41
Crustacea

Chthamalus challengeri 9,664 8,580 7,710 5452 7,852

Balanus kondakovi 4582 1,636 1,604 1,164 2,247
Number of species 9 9 8 10 10
Number of individual (/m?) 16,364 12,928 13,134 9,800 13,056
Species diversity (H') 103 103 119 118 1.13
Evenness (J') 050 049 061 057 054

Japonica), WF-eN7| (Notoacmea schrenkii)7} &8 oM,
ol M= FHEEARTXA (Septifer virgatus), C. gigas
7} 28390, g +8 (Liolophura japonica)?}
F83 F 8Fo] AT AAFAME 277w
V] (Chthamalus challengeri)®} B. kondakovi7}t ZH3FE T}
olg & AEY £do| THE ANHE (F4 200 cm)ell A
B¥ M. galloprovincialis®] Z&o] A& == 29 oF 100 cm
A7 ol A 94T WEES 2ol AT 24 W F
o 29 g AA g2 EXE AHHEYE C challengeri®)
A% ZAZIZE B 7,852 A /m’7t SAE A EEA
A%l 60% o148 AANE 7 $HAQ Fo 2 Vet
o} o] & FHg nAHd o AF WE NAG W)
£ Ho|A] &0} (df=3, F=0.56, P=0.643), 9| o} &
ztols T3 Ao 2 e (df=9, F=13.18, P=0.000).

C. challengeri

Ho
oX
=

E3] 29 150-190 cm Aleloll A Z2EANAG2] 80% o]l
AEHo] &8syt (Fig. 4). L. brevicula® 73%= C
challengeri®} L3 ZHPE T8 EXHFoz g= A
Uelgom (F=8.95, P=0.000), 7§A=2) AdZ w3}
o] A ¢k} (F=0.60, P=0.622). C. challengeri Th-2
& =38 BQ B kondakovie 2247MA/m’e] 8L BY
o} o] & T3 AAAL glo] Holy (F=2.23, P=0.108),
Z9d & EdMASFY Aole FEHII (F=9.05,
P=0.000) 8 EEZHo] % 120-160 cm W Ao g 1}
Bt} (Fig. 4). S virgatus®] A% A W& 7NA 2
ztole o (F=043, P=0.731), 29| W& 2ol F
234} (F=51.82, P=0.000). =8t o]|Z & B kondakovi®t
A LT 29 (120-170 cm)oll A AF A o2 BI3He= A
o2 Vel (Fig. 4). G. exigua®= 93 %9 130-190 cm
Hejo 24 Exsged, 290 ©E xjolr} Falsty]
170-190 cm W7} 8 EX G0 2 el 53] o] &
290l g MAG2] 2oyl ofu]E} (F=10.05, P=0.000),
ARAE de Ao 2 el (F=5.87, P=0.003) A&
Aol 194 F2 AFF (170-190 cm) EE3H7) o &
el 7¥oleE 29 130 em7HA ol E A= A4S HE
o} C gigas 5 YHA FEL HEE Y 160cm o}l
T2 Bx3la Y, ALY AL BelA gyt
AAH o2 BH 29 200 cmol A RE AE] 233817 A
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Fig. 4. Vertical distribution of the dominant species on Goijeong rocky shore, Korea.
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(Lintas and Seed, 1994; Tokeshi and Romero, 1995), BX]tl<

olg|gk FEoA FAAS} BEol oY =5 —43}74 3t
MAAH B AP H R Holdg THE dEE I
ok 2 Aol FAY o g2 5= Eﬂ‘lg%koﬂ o gt
2l ool AR E wgto), WRTAL BaE A
AEew vlSo] 2 u, o] $s) kF e o)A
9 LA W HYEo] B AUNAY B BTG
H7ge) 70z Qla BAY R APEE AW =
ZHole g8 348 wa e ZeR Xl & Exy

59 227} Aol NRE olelo] 2T B )
oA 9T eT FRSE AFo] HNBAANEE AT
= Aotk me @ ATl 2HD NEH HHE A2
P. antennata®) 735 Aol M Z8 A2 Apo]E Ko
2 S6), Aol Be BA W HAB P Wab} 3l
& Ao FAHAC P oantennata®] FES AeF 5A40]
WA A ot AT A7 26 F71E Eole
718 (opportunistic species)®] A4S W= 7oz FH4H
U clgdol UFHOE FHE AOZ B 1, FHE <)
A f9E Ao FARE B A71% 2 Q¥ wsjol 47
FUEE AUD AEES AR & 5 UL Roloh E
BA4Y Be IIEEE AT s o
NFJOVW% vﬂ%

Table 3. Comparison of the previous studies on the number of macrobenthic species on the intertidal rocky shores along

the coast of Korea

Locality

Taxon 1 " 3 7 2 2 2

Anmyon Goijeong Hyoam Songri Taesongri Kanggu
Porifera 3 2 2 2 2
Anthozoa 3 3 3 2 1
Ptatyhelminthes 1
Mollusca 48 16 34 30 36 28
Polychaeta 5 32 1
Brachiopoda 1
Crustacea 20 10 12 11 9 10
Echinodermata 3 2 2 2
Total 80 62 53 47 51 43

'Lee et al. (1985), *Yun and Song (1997), *The present study.
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Fig. 5. Vertical distribution of macorbenthos on Goijeong rocky shore, Korea.

e 2oz dHA Yo (Mayer et al., 1997; Norkko and
Bonsdorff, 1996), Y &9 P. kempiv= 433 I W
(6.3-31.9%)1 = HLdthe= B1urt o) (Light, 1969).
Gammaridae spp. '3t &2 tjFo 2 EdsAEH, £
ATeM e 9 F T Al tist dds ot 5
KA. N. heterocirrata= P. antennata®} Gammaridae spp.2]
$8 e B dF Aol Ag FUNA 2 Ao
2 Uelth A dFe T 3 vluste] Ao
739 Wl wizkstAl 283 AoE S B =
w, Bl £33 MA Y] diFEo] XS Adydes
£ A% F9A71 g E Ao g FAHT (Imajima, 1972).

WHk 2 E FAoE FES HAH AA (Lewis, 1964;
Stephenson and Stephenson, 1972)¢] 2]3] 37 ¥k 2N E
AHE 47 M FEHR B2 AEY 3V SEF L
2 FA BEIvhe AT duk 2 Exe 93iA) g
Aolct &, A9 HANRA 712 (MAWS)o A 2E] A
BI7l Aeow AAE D dutH o7 AR Littorinaw 7}t
FE X310 thgo] Chthamalusi7F EE3e A= 28 C
challengeri7} 7174 73%-olA ZHstH L. brevicula®t G.
exigua®] X7} EASAL AU A PRI 23
AR} ARTHE SHFE el 2358 43R
H 20 AR - C challengeri belt7} B4 a1, Z=2
ZYN= B. kondakovi®} S. virgatus belt7} HAAE o] F xH o)
Felo] FRHEAT (Fig. 5). F3EX g 4 FH Akl
A AdE Ao} A2 sFll= M. galloprovincialis7}
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