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To investigate species composition and seasonal variation of demersal organisms in the coastal waters off the Tacan
peninsula, otter trawl surveys were conducted from April 2010 to January 2011. A total of 75 species were collected,
including 44 species of Pisces, 19 species of Crustacea, 6 species of Cephalopoda, 4 species of Gastropoda, and 1 spe-
cies each of Bivalvia and Echinoidea. The dominant species in each season were Palaemon gravieri in spring, Cha-
rybdis bimaculata in summer, Loligo japonica in autumn, and Crangon hakodatei in winter. The number of species,
individuals and biomass were highest in autumn and lowest in winter. The diversity index was highest in summer and
lowest in winter. The dominance index was highest in winter and lowest in summer. The richness index was highest
in autumn and lowest in winter. The evenness index was highest in summer and lowest in autumn. A cluster analysis
showed that demersal organisms were divided into two groups; spring and winter organisms (Group 1) and summer
and autumn organisms (Group 2). We detected a significant difference (P<0.05) between these groups, mainly owing
to Platycephalus indicus, Repomucenus koreanus, and Paralichthys olivaceus within Pisces: Trachysalambria curvi-
rostris, Metapenaeopsis dalei, P. gravieri, and C. hakodatei within Crustacea: and L. japonica within Cephalopoda.
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Fig. 1. Map showing the sampling station in the coastal waters off
Taean peninsula, in the West Sea of Korea.
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Fig. 2. Seasonal variation of bottom water temperature in the
coastal waters off Taean peninsula, in the West Sea of Korea from
April 2010 to January 2011.

i
=
r 4
oo
e
B
BN
b
i

ZFM9-(Crangon hakodatei)7} 13,957 ind. /km*= -5} T}
(Table 1).

o] WA YA S F 10,247 kg/km?*Z-of| 4] 3-01(Okame-
Jjei kenojei)7} 3,131 kg/km? 2 71 W2 A A S-S LFERH O,
t+2-2 2 ZA(Cynoglossus joyneri), '8 X|(Paralichthys oli-
vaceus), X 7}A0|(Pleuronectes yokohamae) 2| &0 2 =2
AA S eI Al o9 A AR 720l 3,911
kg/km?= 7P ghetom, Agof 1,235 kg/km’= 7H A it
W= A A Zol o] gAFe] 71 Wk th(Table 1).
223 Auss

Ead 9] U A oA = AR A R S
sk o, 7ol thaFet ERto] 3kt of 7= 7t
0] 103,425 ind./km?Z 7} Wko ), A-of 22,637 ind./
km22 714 Aok 7 2bRs 7R ol 129,475 ind /kmE 713
ok, Aol 16,002 ind /km’2 7Hg Al FEFE 7R
o) 96,624 ind. k2 71 @ekom, A-2o| 172 ind./km?& 7}
ZF Aoty BERL A8 1,530 ind/km2& 7} WoFil, of
5ol 106 ind./kn’=E 7H Gl o, 7h&olli= SASHA %k
t}. ofuj il Fi= o] Foll 106 ind./km*& 7H EkaL, 7ol 90
ind/kn?&2 71 29l on, Hat 7 &olli= E¥sHA] okt A
AR 7120l 89,633 ind./kn2E Vel oH| thE Al - o=
SASHA] oh3tTh(Fig. 3).

Ead o] U A A = ol 77 s A A £
AtG=d], o 2o 2,777 kg/km’Z 713 wkar, AL 1,160

T 50
55
2 40
<
o
X 30
3 20
C
3
2 10
3 ]
< 0
50
s
=
= 40
-
S
- 30
X
7] 20
(2]
£
& 10
m
0 .
Spring Summer Autumn Winter
Season
o Pisces Crustacea O Cephalopoda

m Gastropoda & Bivalvia Echinoidea
Fig. 3. Seasonal variation in abundance and biomass of demersal
organisms caught by otter trawl in the coastal waters off Taean pen-

insula, in the West Sea of Korea from April 2010 to January 2011.
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Table 1. Seasonal species composition of demersal organisms caught by otter trawl in the coastal waters off Taecan peninsula, in the
West Sea of Korea from April 2010 to January 2011. N and W represent the number of individuals and biomass. The units of N and
W are ind./km?* and kg/km?, respectively

Species Spring Summer Autumn Winter Total
N w N w N w N w N () w (%)
Pisces

Amblychasturichihys 78 1 2160 24 434 2 2672 04 28 03
Apogon lineatus 1,841 10 75 * 1,916 0.3 10 0.1
Chaeturichthys stigmatias 5,480 56 106 * 42,917 224 7,412 105 55,914 8.6 386 3.8
Chirolophis japonicus 120 28 120 0.0 28 0.3
Coilia mystus 3,657 26 3,657 0.6 26 0.3
Coilia nasus 178 2 178 0.0 2 0.0
Collichthys lucidus 904 13 904 0.1 13 0.1
Collichthys niveatus 1,848 23 1,848 0.3 23 0.2
Cryptocentrus filifer 240 1 240 0.0 1 0.0
Cynoglossus abbreviatus 78 1 554 64 483 24 1,115 0.2 99 1.0
Cynoglossus joyneri 8,228 213 6,940 243 16,635 382 5,850 156 37,653 5.8 995 9.7
Engraulis japonicas 106 1 600 3 706 0.1 4 0.0
Hemitripterus villosus 78 10 275 135 353 0.1 145 1.4
Hexagrammos otakii 320 13 5,480 192 350 12 180 5 6,330 1.0 222 2.2
Johnius grypotus 25,600 136 25,600 4.0 136 1.3
Konosirus punctatus 75 7 75 0.0 7 0.1
Liparis tanakae 90 83 90 0.0 83 0.8
Lophius litulon 244 88 244 0.0 88 0.9
Minous monodactylus 90 2 90 0.0 2 0.0
Nibea albiflora 180 13 180 0.0 13 0.1
Okamejei kenojei 5,135 980 3,682 770 3,020 730 1,865 651 13,703 21 3131 306
Pagrus major 217 7 217 0.0 7 0.1
Paralichthys olivaceus 1,221 304 2,106 260 450 58 3,778 0.6 623 6.1
Pennahia argentata 3,360 102 3,360 0.5 102 1.0
Pholis nebulosa 440 4 157 3 597 0.1 7 0.1
Platycephalus indicus 100 6 3,856 290 718 113 4,674 0.7 409 4.0
Pleuronectes yokohamae 178 74 1,555 290 223 67 180 61 2,137 0.3 492 4.8
Pleuronichthys cornutus 120 4 90 * 210 0.0 4 0.0
Pseudorhombus cinna-

moneus 138 26 150 20 288 0.0 46 0.5
peeudorhombus pentoph- — 7g * 7776 46 7854 12 46 04
Repomucenus koreanus 595 5 12,432 180 2,536 45 2,250 8 17,813 2.8 237 2.3
Saurida undosquamis 150 5 150 0.0 5 0.1
Sebastes koreanus 106 7 106 0.0 7 0.1
Sebastes schlegelii 78 13 6,589 13 180 3 6,847 1.1 29 0.3
Setipinna tenuifilis 5,563 51 5,563 0.9 51 0.5
Sillago japonica 240 2 240 0.0 2 0.0
Sphyraena obtusata 267 19 267 0.0 19 0.2
Sphyraena pinguis 525 3 525 0.1 3 0.0
Takifugu niphobles 100 1 100 0.0 1 0.0
Thamnaconus modestus 212 121 67 6 278 0.0 127 1.2
Trachurus japonicas 200 2 200 0.0 2 0.0
Tridentiger barbatus 100 * 90 * 190 0.0 1 0.0
Uranoscopus japonicus 90 * 90 0.0 * 0.0
Zoarces qillii 67 3 67 0.0 3 0.0

*: less than 0.5 kg/km?
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Table 1. Continued
) Spring Summer Autumn Winter Total
Species
N W N w N W N W N (%) W (%)
Crustacea
Alpheus digitalis 591 3 240 1 270 1 82 * 1,183 0.2 4 0.0
Alpheus japonicus 6,438 23 240 * 165 * 6,843 1.1 23 0.2
Charybdis bimaculata 2,213 5 19,862 85 52,452 303 74,527 11.5 392 3.8
Charybdis japonica 332 30 292 30 623 0.1 59 0.6
Crangon hakodatei 7,057 27 4,237 9 13,957 35 25250 3.9 70 0.7
Eucrate crenata 240 1 360 3 600 0.1 4 0.0
Exopalaermon carini- 375 2 375 0.1 2 0.0
Fenneropenaeus chi 90 3 90 0.0 300
Metapenaeopsis dalei 10,467 19 3,448 3 13,915 2.1 22 0.2
Metapenaeus joyneri 90 * 90 0.0 * 0.0
Oratosquilla oratoria 3,676 62 13,305 226 6,429 99 270 5 23,681 3.7 391 3.8
Oregonia gracilis 78 3 78 0.0 3 0.0
Ovalipes punctatus 82 5 82 0.0 5 0.0
Palaemon gravieri 17,872 23 847 1 450 1 1,522 2 20,691 32 26 0.3
Paradorippe granulata 378 1 378 0.1 10.0
Portunus trituberculatus 244 75 580 125 824 0.1 200 1.9
Trachysalambria curve 9553 46 64,123 170 73676 1.4 216 2.1
Anomura spp. 440 15 440 0.1 15 01
Decapoda spp. 78 * 78 0.0 * 0.0
Cephalopoda
Euprymna morsei 1,096 3 738 1 1,835 0.3 4 0.0
Loligo beka 2,689 94 2,689 0.4 94 0.9
Loligo japonica 78 * 138 2 92,053 358 92,269 14.2 361 3.5
Octopus minor 120 14 157 39 277 0.0 53 0.5
Octopus ocellatus 1,264 39 346 9 3,460 145 172 8 5,242 0.8 201 2.0
Sepia esculenta 955 100 955 0.1 100 1.0
Gastropoda
Glossaulax didyma 198 7 270 468 0.1 9 01
Neptunea arthritica 90 90 0.0 5 0.0
Rapana venosa venosa 106 48 106 0.0 48 0.5
Volutharpa ampullacea 240 3 1,170 13 1,410 0.2 16 0.2
Bivalvia
Scapharca broughtonii 106 15 90 24 196 0.0 39 04
Echinoidea
Ffermicenirotus pulchier- 80,633 219 80633138 219 2.1
Total 64,998 1,649 123,146 3,453 419,246 3,911 40,341 1,235 647,732 10,247

*: less than 0.5 kg/km?
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Fig. 4. Length frequency distribution of the major species caught by otter trawl in the coastal waters off Taean peninsula, in the West Sea

of Korea from April 2010 to January 2011.
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Table 3. Species contribution (%) to average dissimilarity resulting from SIMPER analysis between Group 1 and Group 2 in the coastal
waters off Taean peninsula, in the West Sea of Korea from April 2010 to January 2011

Species Average abundance Average Contr;ibution Cumylative
Group 1 Group 2 dissimilarity (%) (%)
Pisces
Platycephalus indicus 0.33 2.7 2.30 3.54 3.54
Repomucenus koreanus 1.38 3.14 1.90 2.93 6.47
Paralichthys olivaceus 0.44 2.1 1.78 2.74 9.22
Chaeturichthys stigmatias 2.75 2.20 1.65 2.54 11.75
Hexagrammos otakii 1.1 2.36 1.65 254 14.29
Sebastes schlegelii 0.69 1.66 1.61 248 16.77
Apogon lineatus 0.00 1.61 1.57 242 19.19
Amblychaeturichthys hexanema 1.39 0.56 1.45 2.24 21.43
Coilia mystus 1.41 0.00 1.45 2.23 23.66
Pseudorhombus pentophthalmus 0.32 1.46 1.41 217 25.83
Johnius grypotus 0.00 1.53 1.38 212 27.95
Pleuronectes yokohamae 1.03 1.96 1.33 2.05 30.00
Cynoglossus abbreviatus 0.32 1.24 1.25 1.93 31.93
Collichthys niveatus 1.39 0.00 1.20 1.85 33.77
Crustacea
Trachysalambria curvirostris 0.00 3.12 2.89 4.46 38.23
Metapenaeopsis dalei 0.00 2.74 2.59 4.00 42.23
Palaemon gravieri 3.04 0.93 2.14 3.30 45.53
Crangon hakodatei 3.37 1.43 1.88 2.90 48.43
Charybdis bimaculata 1.40 2.75 1.87 2.88 51.31
Oratosquilla oratoria 1.82 2.09 1.61 248 53.79
Portunus trituberculatus 0.00 1.51 1.47 227 56.06
Alpheus japonicus 1.46 1.04 1.36 2.10 58.16
Charybdis japonica 0.00 1.43 1.35 2,07 60.23
Cephalopoda
Loligo japonica 0.32 2.56 2.34 3.60 63.83
Euprymna morsei 1.19 0.82 1.16 1.80 65.63
Sepia esculenta 0.00 1.24 1.14 1.76 67.39
Octopus ocellatus 1.93 2.26 112 1.73 69.11

ol A AMBES T 175 4437 755 0=, o] 7l 142t
F7hFE o Rtk sl Aol whet A AR I} 2ARSISE, 2AFA]
719] zpo|7F glo] A2l vl 7t | HAIRE LEHES ZA
olaf] AjFH o] g &9 F4=E vl EH, opilTtol A= 49F
9] o]Z7HLee and Hwang, 1995), H5=Tlo] A= 5420 o]
7} ARER Y= o] (Lee, 1996) £ Aol A A7 E 44% 1
o} W2 o F7F S5t % Aol = AR 7359
THYEo] Zdstol(Hwangetal., 1998) =& S47F 2 <+t
o} H|S3k 2ol GiTt. o] 9} o] FYg o 5 AESlE ke
& ol o]zt Sl ol RAIS: 5 AR o 2F

o7} Q1S 7] wiiEel A o & ekt

2 Aol s A4S, A, J=SE, 2ol Fol Hla
2 dro] A==, ol A4 AE Holl Alsk= A3
2| 0] Ao} 5:(demersal fish)o|T}. =3t wlel(Johnius grypotus),
Y12 (Pennahia argentata), 382, F=gu| 53} 7o) v}
g 7h7kolof| MEm A ABES 5 9o & 5h= HhA] o] f(semi-
demersal fish) = 2 & = gich. gjot w8} ¢gto] Bxloll = )3
Eel(Sebastes koreanus), F 2] 52| vk o] 77}, Ao
= oot ZA7HA] 52 AolF7t -5k th(Jeong et al,
2012). EjQF HirhEA s Sof| A W EFof A E 52 2
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Aol Eof3lal(Park et al.,, 2013), 5 thd ActolA HEE
of - E Asf S5 Q] 2 T2 A} Hl4H=
o] th(Lee et al., 2010). ©|5 AFATFo A= 72 H2HAI
Q1 ARE Aol 7ot BEA o} 77} - 5he] 2 A-E9] o] Fdat £
ARt AIE BTk

2o AR A w2 9 i, ol e T oE &
Qlo] Watal, ol 52 A4 A4 §IQIE Fo} 4lgtat B, 71
231 S fIste] 3ok, ofof whet gt s o) AlAE F
2T A ETFo] HRtth(Allen, 1982). ARHA O 2 =22 o7
O] 3 9 ] AE Wl 7MY & FF= vA= A &
o] =3z 4 A 2th(Allen and Horn, 1975). &, 429 &=
= U AEESEELEL AAFEY YTt Eok, ol 20
o] W2 o5 7ho A =T} =0, g4l o] v
Aol aljofehd 544wt AEolls At ol W
| 2 A= 45 olFES A
HO & o] 5ol A0 wetEnh E3h i Ao &
A G 2 A L] AE IS A Ay} o5t
7heo) AL, ik Aol WA vehd s Wf 2 wste} ol
T AR -2 BT o|ef o] 2 AR 2 M Al 2>
o s o] Ao W2 Ed FAS Hlom, =20 AH ¥
37t =27] wjzoll A=) L7t Aol whet Hsh= Ao
2yt

2 Aol A AHHEH o] T tHEE 5 emol ] 2HEetH, 4
45, A, JE, Fegu] 5 47 WAl =5 olF8l
o} e, YA, A7 52 $4F JAlEe] =2 AR E
Rom, Fof= theket =719 NAI7E A= ek g, =iet
o} AQe] Aol Al A H B0l EA|7FAb| o] Hat Al
2 2 Aol AE HAE Bt Bt 10 cmold Flom
(Jeong et al., 2012), Bf¢F &J3}9] o]z dofli= i 15 cmO|
Aol & Ff| A o] F= o]t Hwang and Lee, 2011). ]2
gk ol 72| 27] Wk g A7) of| i of ol tigt AR A &
Aetal FeEh HE, o] AolRe B3t & 2y R
AefjdE 5 o= ol gz A o= dejA glom, 1-2d 4
T At & 4] 2 |9 o o) Fshs A0 k]
TH(Noh et al., 2009).

Y| 2| =0 W3tol| A 7heol| Tt kel HAT AT F
7Fol e ST S7FeHA] b2 A2 WY ERY),
A, ZASE, FAEINIEA 59 AT €58 Hol ¢
Aol Ao 27| gieo s watEn Agols At
A7t S8k A UEtlo] 3% F =4 Yeks
o} 51} o] Solli= ol & Fol S48k Aol AastiA T35
Feof FUFETt STkt 95 e st A U
BT 2 Atk 22 Al7]of Q15 g el ok uirhEA B <ol A
T 109 ZWAeF Ao 7 gk v AR o =
Asto] FHSEA 7 FA et en, 7He ookt =
o A7 Elo] FTHY LA 47 A Uebstth(Park et al., 2013).
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AF7HA Aol S5 sl AAlel= BEs o= B2
Yotz 4 Fol FE Ao, o] AEolA AE
Ttz Zpolofl thgt FAIA 24 Aol o] Fo| A A] &
ThEbA] 2 Aol SRS e Y AEE fAM
HEAE Foll Aokl AL, 2 ZF 3] 7 -9 gh Apo
one-way ANOSIM test=S E3 2Holatgict. 71 Ax}, Ea} A
of| 233t A= (Group 1)} o531} 71-20f| 23S A=
Z(Group 2)0.2 §-95HA] = gl on, F4= 9 JjA| 4
A 531tk Zpol & It Group 1 Et} Group 2014 15, 3
215, FE5EFY T A7 2A STk, ol e
T} 7Rl 4=2-0] AF5 s A o7 Holel Mot FE5F
L2 T AT A EE 0 T A7 S 7FHE A of
o Tt A= o] Sk A o2 gk SIMPER
A4S SOl AeatAle] 7 e AFeR RYHES 9%
02| FE5S A E A3} Group 19|41 12kR| A, ul
A Fol w& 7]o=5 BE v, Group 2004+ &
M-, AP FAZEA -, FrlEro A 9 AU ERET7F 11
Fol HeH =g 7|ofol= A 02 Yt &, 277 5
AREA7] Q1 ZA)-0F TR Hho [T 2|, WU 7] = 4220
&t ol E Ed o] WolK| 7] AlRs]] 7HEoll - sh=
A0 2 eIt W, A4R27]91 Agoll= ol Ao+
utoMEA 7} v 0.2 o] F3t Ay} mpR A=A 9-9F TLetH]
A7t ZERES Hepd 2 o2 ek
B eHte AQte] AAMETHL] AH HIE A Aot
A8l Sl IR Bt - Afsl aLf Wtz sk
AT o8 Aol =2 oln, BRI st et 21 &
2 TFo 2 o]Fo| A glo] theFet AN ES] ARt E S0
2] - 23 QTS AlFohs A 0= wekETh wheka] 2
A7) Avb= S g Agte] AAAE A BiskE
mpolsh o] 7| % 2tR 2 o] 88 4= 9l A 0= whHt

Moo i mo 3 A Rl
SO

Al AL

AT FYSUTSA N Aol U B 24,
RP-2012-FR-007)2] 2|21°] o]} 42| 21 .

References

Allen LG. 1982. Seasonal abundance, composition and produc-
tivity of the littoral fish assemblage in upper Newport Bay,
California. Fish Bull U.S.A., 80, 769-790.

Allen LG and Horn MH. 1975. Abundance, diversity and sea-
sonality of fishes in Colorado Lagoon, Alamito Bay, Califor-
nia. Estuarine Coastal Mar Sci, 3, 371-380.

Clarke KR and Warwick RM. 2001. Change in marine commu-
nities: an approach to statistical analysis and interpretation.
PRIMER-E Ltd., Polymouth. U.K., 176.

Hwang HB and Lee TW. 2011. Species composition of fish col-



B Aot A AYE2

lected by a two-side fyke net in the coastal water off Taean
in 2008. Kor J Fish Aquat Sci 44, 173-178.

Hwang SD. 1998. Diel and seasonal variations in species com-
position of fishery resources collected by a bag net off Kog-
unsan-gundo. Korean J Ichthyol 10, 155-163.

Hwang SD, Im YJ, Song HI, Choi YS and Moon HT. 1998.
Fishery resources off Youngkwang. II. Species composi-
tion of catch by a otter trawl. ] Korean Fish Soc 31, 739-748.

Jeong GS, Im YJ, Cha BY, Hwang HJ, Kwon DH, Park JS and
Jo HS. 2012. Species composition and seasonal variation of
the aquatic organisms caught by commercial fishing of the
pot and gill net in the coastal waters off Tacan, Korea. J Kor
Soc Fish Tech 48, 387-400.

Lee JB, Lee JH, Shin YJ, Zhang CI and Cha HK. 2010. Seasonal
variation of fisheries resources composition in the coastal
ecosystem of the middle Yellow Sea of Korea. J Kor Fish
Tech 46, 126-138.

Lee TW. 1996. Change in species composition of fish in Chonsu
Bay. 1. Demersal fish. J Korean Fish Soc 29, 71-83.

Lee TW. 1998. Change in species composition of fish in Chonsu
Bay. 3. Pelagic fish. J Korean Fish Soc 31, 654-664.

Lee TW and Hwang SW. 1995. The demersal fishes of Asan
Bay IV. Temporal variation in species composition from
1999 to 1993. Bull Korean Fish Soc 28, 67-79.

Margalef R. 1958. Information theory in ecology. Gen Syst 3,
36-71.

NFRDI (National Fisheries Research and Development Insti-
tute). 2002. Fishing Gear of Korea. 579

Noh HS, Youk KS, Hwang HB and Lee TW. 2009. Seasonal
variation in species composition and abundance of shallow
water fishes at Taean beaches, in the Yellow Sea of Korea.
The Sea - J Kor Soc Oceanogr 14, 145-154.

Park J, Jo HS, Im YJ, Cha BY, Kwon DH, Ryu DK and Hwang
HIJ. 2013. Species composition and community structure
caught by shrimp beam trawl in the marine ranching ground
of Taean, Korea. J Kor Soc Fish Tech 49, 238-249.

Pielou EC. 1966. The measurement of diversity in different
types of biological collections. J Theor Biol 13, 131-144.
Prado J. 1990. Fisherman’s workbook. Fishing News Books,

Oxford, UK., 192.

Sainsbury JC. 1996. Commercial fishing methods: and intro-
duction to vessels and gears. Fishing News Books, Oxford,
UK., 359.

Shannon CE and Weaver W. 1949. The Mathematical Theory of
Communication. llinois University Press, Urbana, U.S.A.,
117.

Simpson EH. 1949. Measurement of diversity. Nature 163, 688.

Ryu BS and Choi Y. 1993. The fluctuation of fish communi-
ties from the coast of Kunsan, Korea. Korean J Ichthyol 5,
194-207.

Yoon BS, Yoon SC, Lee SI, Kim JB, Yang JH, Park JH, Choi
YM and Park JH. 2011. Community structure of demersal

T2 A ARHE 273

organisms caught by otter trawl survey in the Uljin marine
ranching area, Korea. Kor J Fish Aquat Sci 44, 506-515.



