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Variation of Community Structure of Decapods by Season and Depth near
Oryuk Islets off Busan, Korea
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Abstract

The occurrence variations of decapods by season and depth off Oryuk Islets, Busan were investigated at
seven stations in April and October 2009, July 2010 and January 2011. Decapods were collected by
SCUBA diving at 5 m and 10 m depths. 46 species belonging to 18 families in 3 orders were identified.
Pilumnus minutus, Pugettia intermedia, Pachycheles stevensii, and Paguristes japonicus were dominant
species, comprising 73.0% of total decapods. P. minutus and P. intermedia were abundant in all seasons
(except summer) while P. stevensii and P. japonicus were abundant in fall and summer. Dominant species
were divided into three groups (resident species, seasonal species and temporary species) on the basis of
their occurrence patterns. P. minutus and P. intermedia were resident species while P. stevensii, P.
japonicus were temporary species. The species number, density and biomass of decapods were fluctuated
by seasons. They were highest in fall and lowest in winter. This study implied that the variations of
species number and density of decapods were significantly related with seasonal change of water
temperature.
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[Fig. 1] Sampling stations near Oryuk Islets off
Busan, Korea
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[Fig. 2] Seasonal variations of mean temperature
(A) and mean salinity (B) at 5 m and 10
m near Oryuk Islets off Busan, Korea.

A5 mollA] AEEH SR

B e B 1367C, o
ato] 15.7CAT) 7Heol= 213CE 7P =
, Agels 132TE F7=0] 7H¢ wsith
10 molA] =2 AHAIE F<t 13.0214CE
At 4 5 mek FARIS Bt
oA 47 13.6C9 143TCTH 2, 7}
2 213CoH, 72

13.1-21.3CH
‘Eéoﬂ_‘: /‘9_0]

o> 32
> [o Oy—ﬁ -

O
—

g

ot o & A ¥
iz o
KS)

o 2 rlo o g
rr

| 353 psuz 7MY ¥
& 349 psuslal, 7FEoll+ 31.7 psu
= 7}72} werom Aol 34.6 psu$ th([Fig. 2B]).
T4 5 m9} 10 mellA A8l fAFskSi T

[e=R=e]
A

T % 30H% 189} 4650
$+(Brachyura)7} 2950 %2 7}
ov, AAF(Anomura)7} 115

F(Macrura)7} 9% EH3FATE /T HH
FHEE AR, AFY A o7 HEFEAA
(Pilumnus minutus)7t A WA 347%F A
Aete]  HeHsRAaL,  FEEE ol Al (Pugertia
intermedia)7} 14.1%= X]-ozq stk AAFY
AL =3 Al(Paguristes japonicus), M-$-&
O|(Galathea orientalis), Al =°|(Pachycheles stevensii)
ofRaL, 2zt A AL 8.7%, 8.7%, 7.5%=
AA s AT A HHES R
(Heptacarpus acuticarinatus)’} 3.5%% A8} f
(<Table 1>).

<Table 1> Density and composition of dominant species near Oryuk Islets off Busan, Korea

Taxa Dominant species Density(inds.m™) Composition(%)
Brachyura Pilumnus minutus 84.3 34.7
Pugettia intermedia 34.3 14.1
Anomura Paguristes japonicus 21.1 8.7
Galathea orientalis 21.1 8.7
Pachycheles stevensii 18.3 7.5
Macrura Heptacarpus acuticarinatus 8.6 3.5
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[Fig. 3] Seasonal variations of species number (A),
density (B) and biomass (C) of decapods
near Oryuk Islets off Busan, Korea. Error
bars indicate the standard error of mean
values.
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[Fig. 4] Seasonal variation of species number (A),
density (B) and biomass (C) of decapods
by stations near Oryuk Islets off Busan,
Korea.
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<Table 2> Seasonal variation of density and species composition of dominant decapods

Season Dominant Species Density(inds.m™) Composition(%)
Pilumnus minutus 18 33.1
Spring
Pugettia intermedia 11.7 21.5
Paguristes japonicus 8.6 333
Summer
Pilumnus minutus 8 31.1
Pilumnus minutus 50.3 36.0
Fall Galathea orientalis 16 11.4
Pugettia intermedia 14.3 10.2
Pilumnus minutus 8 333
Wint
et Pugettia intermedia 7.4 30.9
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[Fig 5] Dendrogram of decapods near Oryuk islet off Busan, Korea. Decapods were divided into
three groups on the basis of their seasonal occurrence patterns.
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<Table 3> Kruskal-Wallis test of species number, density and biomass of decapods by season

h df p
Number of species 16.68 3 0.001
Density 16.11 3 0.001
Biomass 16.71 3 0.001
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<Table 4> Spearman rank correlation test between water temperature. species number, density and
biomass of decapods
p
Number of species 0.475 < 0.05
Density 0.481 < 0.01
Biomass 0.293 > 0.05

<Table 5> Spearman rank correlation test between water salinity, species number,

of decapods

density and biomass

p
Number of species -0.277 > 0.05
Density -0.127 > 0.05
Biomass -0.319 > 0.05
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<Table 6> Species number, density, and biomass of decapods at 5 m and 10 m depths near Oryuk

Islets off Busan, Korea

Sm 10 m

Number of species 33
Density(inds.m™) 53.6 68.1
Biomass(g) 21.1 14.6
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[Fig. 6] Species number (A), density (B) and
biomass (C) of decapods at 5 m and 10
m depth near Oryuk Islets off Busan,
Korea. Error bars indicate standard
error of mean values.
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<Table 7> Density and composition of dominant species at 5 m and 10 m depths near Oryuk Islets off
Busan, Korea

Depth Dominant species Density (inds.m™) Composition (%)
Pilumnus minutus 14.4 26.9
5 m Pugettia intermedia 13.0 242
Pachycheles stevensii 7.9 14.6
Pilumnus  minutus 27.7 40.6
10 m Galathea  orientalis 8.4 12.3
Paguristes  japonicus 8.4 12.3
<Table 8> Species composition of decapods near Oryuk Islets off Busan, Korea
Sm 10 m
Taxa Family Scientific name Density ~Biomass Density Biomass Dit  Buowl
(ndsm? (g  (ndsm®  (g)
Macrura Alpheidae Alpheidae sp. 0.3 0.4 0.7
Alpheus bisincisus 0.1 0.1 0.4 0.2 0.6 0.2
Athanas japonicus 0.1 0.1
Synalpheus tumidomanus 0.6 0.6
Hippolytidae Heptacarpus acuticarinatus 0.4 3.9 0.1 43 0.1
Heptacarpus futilirostris 0.3 0.1 0.4
Anomura Diogenidae Paguristes digitalis 0.1 0.1
Paguristes ortmanni 2.4 1.9 2.4 1.9
Paguristes japonicus 2.1 0.5 8.4 1.1 10.6 1.6
Galatheidae Galathea orientalis 2.1 0.1 8.4 0.3 10.6 0.4
Hapalogastridae Oedignathus inermis 0.3 0.1 0.3 0.1
Paguridae Paguridae sp. 1.1 0.1 0.6 1.7 0.2
Paguridae spp. 0.4 0.6 1.0 0.1
Pagurus nigriovittatus 0.6 1.3 0.3 1.9 0.3
Pagurus proximus 0.6 0.1 0.1 0.7 0.1
Porcellanidae Pachycheles stevensii 7.9 1.1 1.3 0.5 9.1 1.7
Pisidia serratifrons 0.9 0.1 2.1 0.1 3.0 0.1
Brachyura Cancridae Cancer amphioetus 0.4 0.6 0.1 0.1 0.6 0.6
Dromiidae Cryptodromia tumida 0.1 0.1
Dromia sp. 0.1 0.3 0.1 0.3
Petalomera fukuii 0.1 0.1 0.1 0.1
Petalomera japonica 0.1 0.5 0.1 0.6 0.3 1.1
. Rhynchoplax messor 0.1 0.1
Hymenosomatidae
Rhynchoplax setirostris 0.3 0.3
Inachoididae Pyromaia tuberculata 0.3 0.1 0.3 0.1
Majidae Hyastenus diacanthus 0.1 0.2 0.1 0.2
Hyastenus elongathus 0.3 0.5 1.6 2.5 1.9 3.0
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<Table 8> Continued

5 m 10 m
Taxa Family Scientific name Density  Biomass  Density  Biomass Dot Brow
(inds.m™) (® (inds.m™) (®
Micippa thalia 0.1 0.6 0.1 0.6
Pugettia intermedia 13.0 9.7 4.1 3.0 17.1 12.6
Pugettia quadridens 1.7 0.9 1.3 0.3 3.0 1.1
Menippidae Sphaerozius nitidus 0.3 0.5 0.1 0.4 0.5
Pilumnidae Pilumnus longicornis 0.3 0.1 0.3 0.1
Pilumnus minutus 14.4 32 27.7 42 42.1 7.4
Pinnotheridae Pinnotheres pholadis 0.3 0.7 0.1 1.0 0.1
Pinnotheres pholadis 0.3 0.7 0.1 1.0 0.1
Portunidae Portunidae sp. 0.1 0.1
Xanthidae Actaea savignyi 0.3 0.3
Bentopanope indica 0.3 0.3
Cycloxanthops truncatus 0.1 0.1
Gaillardiellus orientalis 0.1 0.1 0.6 0.5 0.7 0.6
Leptodius exaratus 0.1 0.1
s i3
Macromedus orintalis 0.7 0.1 1.6 0.1 2.3 0.2
Medaeops granulosus 0.3 0.3
Nanocassiope granulipes 0.3 0.3
Xanthidae sp. 0.4 0.1 0.4 0.1
Total 54.3 21.1 69.3 14.7 123.6 359

<Table 9> Results of Mann-Whitney U-tests for difference on density of dominant species between 5 m
and 10 m near Oryuk islet off Busan, Korea

Dominant species 6] p
Pilumnus minutus 39 p>0.005
Pugettia intermedia 75 p<0.001
Pachycheles stevensii 67.5 p>0.005
Galathea orientalis 34 p<0.005
Paguristes japonicus 3.5 p<0.005
Mann-Whitney U-test® SFSIUH<Table 9>). 1 intermedia), M-S-E°|(G. orientalis), TPF1F7 A

Ak, oWV RIFAAP. minutus)©] 7Hiﬂ*h T (P japonicusys A W AAFAN frolw
AEE fofF Apol7h qUSith SIREEGOIAP.  AFel7t ASIth
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7}—%01] ! gko] } o
o]

]Ui(Plhl & Rosenberg,
1982; Wenner & Wenner, 1988; Heo et al., 2014),
T2 AW ES AELY AWE WS
#AHAE 7FA 2 Uthvan der Veer & Wittee,
1999)= s dsstal Slvh Aol Edst
T T8 TES FENEs FdRYel wet
NZ, ARE, AAMEZOZ s 5 9T} (Huh
& An, 1998; Kim et al.,, 2005; Lee et al., 2009).
sgoknt Aoy QGi(Huh & An, 1998)°14 ©fj7]
HREANAP. minutus)= A+ 38 &3] o
AEEon BRE WY, 2 ATdAE o]
YR EANA(P. minutus)7t AHAE
FAFOZ BRAAG. FIne e Fo
NG o sk B R WA

oJ3kS Sth(Huh & An, 1998). LF%
L oo ol Fojzl BAolu, oleldt ghikA
[e)

N7 R A ] MAHZ Eol

a4 kKo,
et al., 2006). =, -2
A HUE, o= A
ko] AR ] AAAES QL
Z olEsta le= AR o & c}JE‘r(Huh
& An, 1998). B e} 2] Pernambuco A%t
ol M2leh= Azt 91 TEE A 2Rl
o FEFES W= S} tH(Giraldes et al.,
2012).

1994; Rho & Kim, 2004; Hong
AT S 2o
A Aspm o x 7H7<1]“ 2
o o

HESY
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o] EdFTT Tl 1
At = 5 met 10 moﬂ/ﬂ
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93l ek 1 st #Y(Open water) &= ZFoll 23
FEFS AsHA Wtk o]y d Zfel
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4
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