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Spatial Distribution of Marine Invertebrate Communities
on Intertidal Rocky Shore in Dokdo

Jae-Hoon Cha and Mi-Kyoung Kim**
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Yeongtong-gu, Suwon-si, Gyeonggi-do 443-702, Korea
IMarine Science Research Center, Yeungnam University, 980-1 Dae-dong Gyeongsan-si,
Gyeongsangbuk-do 712-749, Korea

Abstract — To determine the spatial distribution of marine invertebrate communitiesin intertidal
rocky shore on Dokdo, 10 timesinvestigation was carried out at 7 stations during the year of 2009
~ 2011. The marine invertebrate community can be divided into three different groups based on
cluster analysis of Bray-Curtis similarity. Asafirst group, the pebble beach community, Omphalius
rusticus, Monodonta perplexa, and Chlorostoma lischkei which were movable gastropod with domi-
nant occurrence. Secondly, the still rocky shore community, O. rusticus, Serpulorbisimbricatus and
Aplysia kurodai occurred dominantly. Finally, the wave-exposed rocky shore community which
dominantly occurred by two sessile arthropods, Bar nacles, Chthamalus challengeri and Pollicipes
mitella. The three groups were likely to be determined by texture of substrate and hydrodynamic
conditions of rocky shorein Dokdo. Theresultsindicated that diversity of marineintertidal inver-
tebrate community around Dok do was mainly affected by habitat characteristics and the surround-
ing physical properties.

Key words: spatial distribution, marine invertebrate community, rocky shore, intertidal commu-

nity, Dokdo
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Fig. 1. Map showing the survey stations around two islands of
Dokdo.
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Ero] AHEL Fz AAREH 9 X glow, Table 1. Dates and stations of seasonal survey
El, E2, E3, E4= nA]s]-oﬂu]-_ AAAFH ] HHLe El, Season Date Island Station
E2, E32 E1& £x 9o ZEggto g o] glow E2 Spring 2009.04.31 West W2, W3
- East El, E2, E4
AR 9 %‘HP%MJ FHo| uielz e gle] Summer 2009.08.25 West
% 40)) Ses} AlHR] oke 2 A o]k, East El, E2 E3 E4
Autumn 2009.10.26 West W1, W2, W3
E3x= I} ghuto g o]Folx glon, E4x= = East E1, E2, E3
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o Sl ol ol4HR AR N WS e
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}(TabIeZ) uelr ol & dF HAHL =3 L'J» =78 Summer 2010.7.6 West W1 W2, W3
£ dedoz el £ e AMER FAHFSE East EL E2, E3, E4
5 Autumn 2010.10.14 West w2
o] nzA7AF 2] el 8] (Hydrodynamica force) East EL E2, E3
o] tjekslA =H8-3l3 ¢} Summer 2011.7.28~29 West W1, W2, W3
East El, E2, E3, E4
Autumn 2011.9.28 West W1, W2, W3
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FRO : Frequence Ratio of Occurrence
N : Frequence of Occurence of species
N"©®@ - Frequence of total surveys

AA A 2T AAE dotrr] 93 A9
30% o] o] $rEIETY] EEE VFoR AR
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24 (cluster analysis) 2} ohx}1 2] =4 (Non-metric multi-
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Fig. 2. The faunal composition of marine invertebrate on rocky
shore in Dokdo.
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Table 2. The dominant species ranked by the frequency rate of
occurrence (FRO) data from 47 surveys on 7 stations in
Dokdo (Mal: Mollusca, Arth: Arthropoda)

Rank Phylum Specie name FO FRO
1 Mol Cellana toreuma 26 55.3
2 Mol Omphalius rusticus 24 51.1
3 Arth Chthamalus challengeri 20 425
4 Arth Pollicipes mitella 20 425
5 Mol Granulilittorina exigua 19 404
6 Arth Pachygrapsus crassipes 19 404
7 Mol Serpulorbisimbricatus 17 36.2
8 Arth Tetraclita japonica 17 36.2
9 Mol Chlorostoma lischkei 16 34.0

10 Mol Monodonta perplexa 15 319
11 Mol Reishia bronni 15 319

Stress: 0.1
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Fig. 3. Two-dimensional (MDS) plots from presence/absence trans-
formed data and combined by results from cluster analysis.
Bold numbers refer to the ranking of dominant species in
Table 3. The numeric data on the line of circle refer to sim-
ilarity of cluster analysis performed with Bray-Curtis simi-
larity matrix.

el =z o) dmdel dAsERs w9l
et Bell wol MAFT W AML med g7)=
gt} 69 wl$] A (Pachygrapsus crassipes) 24 5 %9
HE$] Eoll A A5 Ao 29 35 (Serpulorbis
imbricatus)} 7]-2-Zu}s|v] (Tetraclita japonica)= 2=
ZH&S Ho|H 799} 89)o] L3t} (Table2).
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4% o|4% ¥} MDSE AAT Azt 213 3H
£ 30% ol 4e] A b FE2 2w =A A 3
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Foz vepn(Fig. 3). fAl=7E 2 Al 233 47
FTES A Rk el A, o]F 2w 7w
Al ARELS fAe AA|AMEE A - FHH e
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g Al AR AA]FEHS 2 FNA A A g (d
TAEd A 2009, 2010, 2011). w9 Al oA e dwt
|9l A WA, FEHuES DAL FTES] =
Alztz A wp e R A $lell A 2443k (Minchinton
and Scheibling 1993).
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25 9o B4E FASNE AHek S Ao
zdFo=A We Aol 2Use] ¥ AL B
Q) FE2 itE B9 & A5 FE2 weln
"l 7% (Chlorostoma lischke)3} F&FyE2d % 18
I A A] 2% (Monodonta perplexa)_‘,:_ - A=}
e IFoE Jehged, FAFHEYaTe bz
el ARl F2 A2 b, H‘I—'TJJr AR A
Az kel A For Al & FEelYh F
ARHZTATTE AR bl A AH ol&
23 2 S B oz FAHEH

w29 ) 4Hel 28 F5 FEu=
7 AR5 AN S Joluw
#Z& wlegko g Bray-Curtis similarity matrix2- o] -3}
of = Al Aoz TRt (Fig 4). A WA 4
A EL W2, W32 gE3lets o+ AHFoz vluH
yo Apgwte FAslT 9lon] (£4 Cl), F WA= A
A BE22 4 vxA ster} AL okukx|F (23 C2)o| 1,
npx|ute 2= A W1, E3 E42 v1x9] B4l 3%
XA o 7 W= olbggto 2 FAYE o] F = AHAHE
(3 C3)olo} (x4} A 2009, 2010, 2011).

A B4 A} o]zl 2SS FARE 50% o] A
M FAzlem, ©d Aol wAo=m © AH E2e
2o shiajRe) Clst 41% =] fAtwg el 1

Ao oA H = (MDS)o| A AAHZE2] mjx]= o
A E gkAFS Bl ke dress 423 (0.01) 24 7z A

Aol eHE Aoz vehgt (Fig. 4).
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Fig. 4. Dendrogram of cluster analysis and non-metric multidimen-
sional scaling (MDS) plots for non transformed FO data:
Group C1 represented by a pebble beach: St. E1, W2, W3
Group C2 represented by a till rocky shore: St. E2 , Group
C3 represented by an wave-exposed rocky shore: St. E3,

E4, W1.
Zo) AR e F49) 2REE ek AXF L 3
ANE TE ZAIN fAE B

£ Hglen —a’él C3
oA 6Fo= 7} ‘5}2 %"l Edssiont SdndA

- A QA F e ok,
e %wﬂ woleh % shwsh 2
249 dlUA7L 2 g Fehpel A ¥k
¢ o 4 ook BAFES BE 2NN T 24 2
Agor], 358 24 C2olM 3502 AEFES
T4 C364) 3522 714 wel ZWsisich(Table3)

Table 3. The faunal composition of marine invertebrate communi-
tiesresulted by cluster analysis

C1l Cc2 C3

Nb.ofsp. % Nb.ofsp. % Nb.ofsp. %
Mollusca 20 73 16 61 24 66
Arthropoda 5 19 5 19 6 17
Annelida 1 4 1 4 1 3
Echinodermata 1 4 3 12 2 6
Cnidaria 0 0 1 4 3 8
Tota 27 100 26 100 36 100

Table 4. Dominant Species ranked by the frequency rate of occur-
rence (FRO) in 3 communities (Mol: Mollusca, Arth:
Arthropoda, Cni: Cnidaria). The numbers in parentheses
refer to frequency of surveys

Group Phylum Species name FO FRO
Mol Monodonta perplexa 15 71.4
Mol Cellana toreuma 12 57.1
C1(21) Mol Omphalius rusticus 12 57.1
Mol Chlorostoma lischkei 11 524
Mol Granulilittorina exigua 11 524
Mol Serpulorbis imbricatus 8 88.9
Mol Omphalius rusticus 7 77.8
C2(9) Mol Aplysia kurodai 6 66.7
Mol Cellana toreuma 6 66.7
Mol Chlorostoma lischkei 5 55.6
Arth Pollicipes mitella 17 94.4
Arth Tetraclita japonica 16 88.9
Arth Chthamalus challengeri 15 83.3
Mol Acanthopleura japonica 14 77.8
c3(18) Arth Pachygrapsus crassipes 13 72.2
Mol Reishia luteostoma 12 66.7
Mol Acanthochitona achates 10 55.6
Mol Cellana toreuma 10 55.6
Mol Crassostrea gigas 10 55.6
Cni Anthopleura japonica 10 55.6

(x} = 2000; o) A4} 2009). RSz} wlus
= ARl F2 MAEE, o7 |a k2 e F
AU FA TS A o At o
el Bl ol FeolH of7|atztzsle
A $HEHAFoE o E‘rﬂoﬂ 4 A
vebsteh SRR EUTS
A AT BAEE For A %iﬁ‘r—t— 2] qhilel
A A E S (A 5 2003).
T3 C2eME 25 o] HEFEHF o,

R LN
F 2B 24t 4 28 skde S
[e]

“L

g2 4 1R rlo md

—‘i- hEY
g} gxe] oJgko] A& A o] FHe| y
WA ol M= 2o (A He A 2010, 2011).
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Bargd gl niglEHelA] E3] AT, F4
(Aplysia kurodai)= =7 o]g3e] vlwd Z AAFE
2 H2FE Ha Ak, H2 o] AV B8 ole)
HE9)Eell A A AW, S8 A2A = EAE o
HHE FAS A sl Ao HQlnh FAE T
=7F A A gl A C2o A wf§- EA A Fo
2 & 4 glvh & wEasy SUasS 47 Az
Stz shibsiAld HH sigtellM & 3 Clat C3elA
F2 D S gloy} FaE A C2oARE A3
o} 71 A7z 2} Wharge] 4] Clell o]ofr] -4
atsict (Table 4).

24 C3c sherh Ae Adew Y $HEUFL
A AHAXZE=2ZH Lo F 183 A F 173
ZALE ] 94.4%2] 2¥E&S BT o2 ATl
Bv]7} 163 18l =% aH7]tt}7Hu]7} 153 S o2 %A}
Fgich 23 C3¢ 2 542 74 Clg} C29 2e] 3
Ay A FEe] Fo $AERFoe 2Azgen o
A5 AZFES FY ST $pEAFoR
vehtz gieks A ol (Table 4).

=3 24 C39] AAAl 222 Fx0 Fxg A=
g el dyrel s A ez olE &
#2AFS AASYES YolHE =T dud 4 9
v oxzo|oh (A3 A 2009, 2010, 2011). =38t
74 C3: e ARG $522dF] F ol g
10F0 2 u]$ F13 JEAS RHoFo)h = 10F o)A
g Maje] BhelE: T8l Zolek 50% o] pe] &
22 Bel F F 498 A58 23 (Acanthopleura
japonica)t= BHE H=e] ZANAE WATA skt
o9 wislAE FU o5 WAFEEA 23 C3
A &3] WHAFEE Fo|n, vj4g] (Reishia clavigera):=
woulRe] EAAEA el MAste oz meld
(Minchinton and Scheibling 1993). %] C2¢} C3x= 72
pabelele A oA swe) frel w4
Fol 23] Aol Frle 4L BelFrh 53|
2% C39] Axest geupiu] T Sk o
A= E3] & 4 ¢le FHE A2 9len, 2 A
Az QM= s 2 ZHE
FAMR A 2009, 2010, 2011). o] 2} o] $4HAF
o) $EZAE 7 249 Aol WA =
Ao AelAt B4 2zl o3 WY 5 e
LR s
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‘LI l‘.ﬁL 1(_01

<
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Wl BT BT B

o} w2} o33 AelskA zjol= =
Auste AT Dest ovd, AdHe
olo} Shi, SRR ohs £Fxsl Folet kel
AUAE 2ol v 9T Do, %= AeA9) 714 o
57 B9 AR =9 0Y > Ae Aol

rﬂ
0 ooX rd

-5 2

5= 2704 fFTHFEES] FAd 22
7] 9814 2009 B E 2011@77}z1 10z} 24 o
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w4y AA5Ed ezablus Ak e
Aoz veigeh olF AL Hx sz 713
o] FFe sEldeAl 2760 o3 AA =, 3
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