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ABSTRACT

The seasonal and interannual variation in the species composition and abundance

of the fish assemblage were studied. Fish samples were collected seasonally over 4 year (2005
to 2008) using pots in the southern coast of East Sea. During the study period, a total of 32 fish
species belonging to 24 families were collected. The dominant species were Conger myriaster,
Paracentropogon rubripinnis, Liparis tanakae, Parapercis sexfasciata, Eptatretus burgeri and Clupea
pallasii pallasii, which accounted for 91.9% of the total number of individuals collected. The number
of species, number of individuals, biomass, and diversity fluctuated with season. The peak number
of species and number of individuals occurred were in August 2008, whereas the biomass was the
highest in August 2005 and diversity was in May 2008. The abundance of dominant species also
showed some seasonal and interannual changes. A one-way analysis of similarity (ANOSIM) showed
that the fish assemblage in 2008 was significantly different from those of 2005, 2006 and 2007, whereas
there was no significant difference among seasons over 4 years.

Key words: Pots, seasonal and interannual variation, fish assemblage, East Sea

&
%
12
o
u
X
B
o
ru
s x
N
KOS
! |
(A o)
o
2
E
12
>

30
o
A
I8
-3
>
k4o
£
oft
:°|=l's

2K
ot
It
o
HU ox
fo
o0
o

ofl ¥0

og ot

o
i
=3
=)

(o’

;_": o
h=)
L
&l
1o
2
o
o
E
rlr
OFI
ol
1o
o
18
rlo
_b&

2
4 e Sed ebel The sfctel vl e ol
oh(Kim, 1998). 22t} ool siRe} nigo) g

e ook m gle mlo ot g N

rok

*Corresponding author: Sung-Hoi Huh Tel: 82-51-629-6570,
Fax: 82-51-629-6568, E-mail: shhuh@pknu.ac.kr

—310—

ol A4} g0l ofat Wadzk A5 £@3 (Kim and
Kim, 1983), 0|2t §-5@4 o3 5T dFael 355
of atelo] £1 Hol o] FRste] AN oI5 4
S4, 48 Ex Aol dEdS s17]= gtk (Park, 2010;
Kim et al., 2014).

UL U718 o|gete] AYWEL ofF om fals
Aok WAl T Foz YxAd0] HATHE olf
W pARERe AEAS Yol o] §Eo]A Shek(Munro,
1983). f-2utet AdsfolA T AdS 2A AT LoI,
Aol Eolql, FE Rl oR TRY 4+ et AXE
TolA= B, EAF, oA/ HAF 5, FolsLolA=
B0l 7Igs A= AR F2 o=t (KOSIS,
1990~2014). AF7HA] $-jiket AgtolA AAE ol 24
AU, A o] A7 o F

2

ol 3 AL ThE of el Hls) Aepoltt
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(Youm, 1997; An and Huh, 2002; An et al., 2010; Kim et al.,
2014; Kang et al., 2015). Z12{t} o] 2%t u]7]9] Q&) (==
7 7 A 0l7] "o A g e ANAQ o] 7
93]7] AAsf AedstAl ek IHoE &5k, e ©l
S A Ao o AHHET] oL A=Al A28t
ool Aol TPsete] ATsNele olFaE el 9
ot tietA el o2 A9 L7} =t} (An, 2002; An et al.,
2010). 2 ZASAOINE A AT AL ol 43t of
% 23 Q771 AEo] Aolg BolRe ojFAol ofn
A g3 A 9ok (Kim, 1998; Jo, 2001; Choo, 2007; Baeck et
al., 2010; Park, 2010). 1} flof|A AF3F vpel o] 5
& o83 A WA % ol FolA AYHA ke Ei= v
270 olFe] 2AE §39 B 5 stk £ Fuko] o3 A
HE o5 A2y ofgo] hiiiols] wge] B AT
Falo] A7a=) o 23 WS sekd 4 o

A Bl 298 gl ol 2 AFE 1d oY)
o Wo)7 ZAE o) ABA EE B2AY ALEES ¥
33 Ut ASBE 2HY A HES D Ao F
Al do] 3712 HES 4 7] &9 (Southward, 1995), 2
2] Z717ke] R ARto] o]2jdt MES As}7] &olstrt
a2z Z77Y FRAAFE S 0 FHHSE ¥
7¥stal | &st=t| ZF otk (Franklin, 1989). wehA 2 &
T = e g g s elA 497 (2005~2008
W ARERE S o3 HHE ol F F2AEE A F
A oA thE oo Yl FAME o] R HREAL, A
A A olf 23 MES AT & dF 2= #F
T AETLHY A7 AEE A At V1RAREN F
83 982 & Holth
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2 a7 AHEE ANEE T B 9 A9y =4
30~50 mo A 2005 o)A 2008W7HA] AdEE T o]
gato] APtk (Fig. ). AEL 5(GYE~59), 95 (6¥
~84), 7H& (9¥~119), A& (129~1¥9)2 F&3lo] 2AL
£ APttt ol 7Y EdF HEl FFE A= FHL
A& EA%H7] fst] 23 % AFY 2 CTD (Sea-Bird
Electronics, SBE19)E ©]-&3lo St 4tt A |99 35
22 12.7~23.9°C, AF422 10.9~16.7°Ce] HE B3
t}(Huh et al., 2010).

2 ZAbo] ARSEE B8] A7) Zol7}F 60 cm, AE 30cm
o, =2 1 cmo|ch ¥ 5 30071 A& 10 mm¢]
Ef 2293 & AHESE B3 (main line)oll 50 cm&] o}
EZ sUE Eot I smAE LR AL 7|2 Ys

35°20'N

129°15'E 129°20'E

Fig. 1. Location of the study area(®).

BAE AHEsERlon, 2% 6Al 7 AX st 12417 & o
= 9 24 oA A AT AFE AR @A ice
boxel Hyste] AR ¥t &, FHE= Ao BAZF
(0.1 gy S AAE 74 o]F 9] 382 ‘FishBase’ 9
A}o| E (www.fishbase.org)o| A &213} 4 T} (Froese and Pauly,
2014).

Z+ 9 o7 XA v|wsl7] €5te] Shannon and Wie-
ner® FTFEX| 4 (H)E T3 TH(Shannon and Weaver,
1949).

H = - Zp,-lnp,—
i=0
(pi 1A T LB A v, S 2RFT

Az, A-E o7 FRAAEZ BA45H] st ofF A
F A2E 23 (logio[x + 1])3t F, Bray-Curtis A= o
EYAE o]§sto] Y FAEE Fotsith d=d, AE
H ojF F24 AolE E43H7] 915t ANOSIM (one-way
analysis of similarity)2 ©]-83}t}. ANOSIMO||A] R-statistic

2 7 28 Aole] SAE FES etk 2 e — 1]
A 19 e Boled|, -1 B + 19 7PReeE 217
Fol7t ATk A 9ulsa, 00 FHESE Folst gt
£ A% Yuigth. agx 7 A=, AEE F2A4 2ol 7]
o3l= o]FS 3] $J3le] SIMPER (similarity percentages)
A& AN oA AFE A4S 95t PRIMER
v5 statistical packages ©]-€3} 1 Th (Plymouth Routines in
Multivariate Ecological Research, v5.1.5; PRIMER-E Ltd.,
Lutton, Ivybridge, U.K.).
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Z I,
1,018 ZE40| IS

ZAZI 7S 115 2430 &3t F 323, 8377/HA,
59,598.8 g©] o]F7} AYE T (Table 1). EHZHE o]
E (Perciformes) 1577} 115292 78 @ol QFENL, 1
a2 &5 (Scorpaeniformes) o177k 8%, 7HAW]| &
(Pleuronectiformes) ©1 77} 3% A& = At A4l 7 (Myxini)

e 150 AR EHAT

AN 71 wol] (A T2 830l (Conger myria-
sten2 S467AA7F AFS ] AA AAAAS 652398 3
APt I 222 u|HX| (Paracentropogon rubripinnis)
9} FX| (Liparis tanakae)7} ZFZF 1007142} 6670A171 )3 =
ol AA HAMNASEY 11.95%} 7.89%S A8kt 1 of
202 %57} (Parapercis sexfasciata), 8701 (Eptatretus
burgeri), %91 (Clupea pallasii pallasii) <22 o] YR =
ok 7] 632 10704 o4 A=A A AN A 42
91.88%E AA|sHA .

A FA M= BA7} 34,963.5 ¢ AR AA HAAY
AFe 58.66%F AR, FX7F 16,717.0 g A = o
28.05%5 ARSI thyo 2 As7te, v|gX], 29E
2 (Sebastes schlegelii), B0l <22 A==, A7 6
o]F-& AA| HAYAZFE] 95.15%F A+

drd AHERAYL AFHEE (Table 1), £4= 20089
7P B2 20F0] AFHALL, YA+ BAFS 2005
ol 24970419} 24,596.5 g0 = 71 wtth oA HH
g olf T2AL AT KT AolE UEHHUTHANOSIM,
global R=0.214, P<0.05). =¥ IF7ZF v A 2005
vs. 2006, 2005 vs. 2007, 2006 vs. 2007 o1& ZZ2A A Z}o]
L Ui speta, 04 2008d off FERAS BE A
9} Fo3t zFolE YEFY T (pairwise ANOSIM, R >0.323,
P<0.05). (Table 2). ZF A=zt F249] dissimilarity=
8 MA +4FY dEF ¥weod o8 2AF=HAG. ¢4
F T YA 2008 o fF FRAS oE A=k FEdhe
dissimilarityol] 7H¢ & 7] & St T (Table 2).

2.0{8 3x 49

ZA7IZEEL AFE ol f +HS TR AEA HES U
EH itk (Fig. 2). AR o459 TS AT E9 (Fig. 2A),
2008 8€of 7 W2 14F°] A=, 20053 1143}
124, 20069 4] 7 A2 2% AR HHANA
= 20089 8o 12170412 7HE @S AFMATE A
3,3 oo 20059 8ol 102704174 A= et 281
20069 4¥) 71 AL 1970A7F - = Atk (Fig. 2B). A3

o

Sof g oot 07 Bx4

HE 313

Table 2. Results of pair-wise comparisons among catch composi-
tions for the four years (ANOSIM and SIMPER, significance level
for R-value shown) and the species or groups primarily responsible
for overall dissimilarities in composition of fish assemblage

Top three species
contributing to
dissimilarity (%)

Pairwi A
e R pae AV
test dissimilarity

Conger myriaster
(20.10%)
2005 vs.

_ Liparis tanakae
2006 0.010  0.371 48.86 (19.36%)

Parapercis sexfasciata
(10.46%)

Liparis tanakai
(18.31%)
2005 vs.

B Conger myriaster
Sy ~0:052 0329 4410 13909

Paracentropogon
rubripinnis (11.30%)

Paracentropogon
rubripinnis (21.93%)
2005 vs. Liparis tanakae
2008 0.521 0.029 60.16 (12.24%)
Conger myriaster
(11.91%)

Conger myriaster
(22.54%)

2006 vs. Parapercis sexfasciata
2007 0.177  0.229 49.18 (12.87%)
Paracentropogon
rubripinnis (10.45%)

Paracentropogon
rubripinnis (23.68%)
2006 vs. Parapercis sexfasciata
2008 0.365  0.029 58.26 (9.49%)
Conger myriaster
(9.47%)

Paracentropogon
rubripinnis (18.21%)
2007 vs. Conger myriaster
2008 0.323  0.029 49.19 (17.95%)
Eptatretus burgeri
(6.64%)

AT 2005E 8Hf 14,830.1 g2 7HF & HHBAZF
= HS31,2006 4o 71 A2 645.4 go| A= Tk (Fig.
20). AAMNA G0 BAFE ool =2, ALl B AFS
Yetggith 2o 4E 2008 59 (1.75)9) 7MY =&
2 YER AL, 2005 11€(0.11), 20079 89 (0.14)9] 0.20
o]ato] wj-¢- W& Ft-& YEHH STt (Fig. 2D).

A HHE o F TS ALEE {3 AolE
UE R 9F3ktH(ANOSIM, global R=0.019, P=0.438). Z
A=l AdE off T2 HuoA ZE ALY oF F
2L AT ZolE YEHWA 248kt (pairwise ANOSIM,



314 Btx0l - 543

Fig. 2. Seasonal variations in number of species (A), number of in-
dividuals (B), biomass (C) and diversity index (D) of fish assemblage
collected by pots in the southern coast of East Sea, Korea.

P>0.05). SIMPER 24 Z3} BE AZA A oA BAFo]e
71 =7t 70% oA E E9kT, O thgo 2 B oEqE=
EA] (>5%), 7FHeT AZodls 57t (>14%)2] 719 =7}
=%t

93k AH9] 4% QAR ol AR A=

MES el gleh (Fig. 3). 3ol 24}

IBL PE £ SUYE waEd, S0l U AL
S

l

Fig. 3. Seasonal variations in number of individuals of common fish
species in the southern coast of East Sea, Korea.

o thh W& IS Ve n]gX & 2005d= A
20067} 2007d A& EHo| 44 7
A7y @3tk 218t 2008‘—‘101] &4 %*01 X7Po}°1 0z

=
d 50 o5 22 £¥FS HAL, 3 °1
Aels SdsHA UL, &3 015'01] &g 7Hiﬂ7} S35t
Ak BAE7tels dutyes
200839 A Aol 2H & 7H1ﬂ7} Jﬁ%ﬁl %iﬂﬂ?‘iﬁk o]
A 2ol fHFTES A Ee ARE ¥ WEse Y

ERL AT
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2 AFoA oF= F 325 (AT 12~20F)°] A=A
2 A 22 oA AFE ofF - A F, ALl
AEe & 70~99%0] A= (Kim, 1998; Jo, 2001; Choo,
2007; Park, 2010), Az ol A& 59%0] 3= ek (Baeck
et al., 2010). -2zt AgtolA L 0|83 ofF FHA
T Z, 749 = FH3 o)A 49% (An and Huh, 2002), ‘F3)=
ZH G0 A 43%F (An et al., 2010), AFE AHA At A 20
% (Kim et al., 2014)°] HHE o, AT E= 42l v
3 2L F4+5 YEhydoh An and Huh (2002)= S92 o]
&sto] QAT ofF FHE AAolut Azhide] vty of
ZY AgAol ol § AL oF 7t APk Bt
o 9= B8kl TS o8 oF #3 A= 28
sttt 2 Aol 8% Bl AYTS o8t R
gk ol F FRANA v F &otla, 1 9 A, |t
o, RS RS S| ol AT R Azl M )
AEA) @9k ol Bdo] 3 shele] WAL oRAS
AksE7] 98l F7HH o2 ARG E|ojof & F a3t o] Y-S 9]
Th An(2002)2 7= B ofF 23 Aol SN
9] ol #3& Hoh Fgs] ¥sl|7] st thddt ofF AR
o Ja A& AASHAT

2 AFoA BFe7E AA ARMASY 65.2%F AHA
stof 71 S-Sk ATH(Table 1). & AR} 22 3 HolA &
T8 olf AT AAFlAME EE7HE (Jaydia
lineata), A °], BFRAEA 2 X (Acropoma japonicum) (Park,
2010), Ao A= A7 o] (Trachurus japonicus), %]
(Mugil cephalus) (Baeck et al., 2010)7} $-Z 0|t} o|e} 2

o

0O

Jzi N
1o o
P

of

o] Aol ol W $HE Holk oi o] ot 0% A
A, AR B A o5 Ho] tEo.R AZHEIT Yol

o} 72 Ao]F (Anguilliformes)= ThE2 o] Fof H|F F9t <
o2 g4 nnygA 9471 FF 22 +7F Q- EH(Davis,
1042), 7}E . Zs)e FaolH HAE ol UL B
Aot Zo] 547t 7HE 4 38HUTh (An and Huh, 2002).
& st g Sl A A4 340l ok
U o FE AR W2l 22 $HFS vEd Ao
2 godr

B AT ol 29 AEFE ADY WEPHE B
G, F4 A% AT SR 27h2e) AW 2
MM £& AL Lehfsiet Fig. 2). ool 2o
o B3} oBo] A4l E3 Hol Yol ﬁ%}oﬁ we
Fol 28 4 Ytk ol £:20] oJF T ABAF o
F2 AL 32T 29 dehhs Foln, e 01% W
A ATANNE £29 Wato] whet o F BEFo| FepE
Ans BT dg Sol, & A79 59 Adelq A7

S8 4= clotsle OfF XY WS 315

Ot
0x

oF E AZ4F FHATNNE HELYY AL T FF
< "R= 7P 8% 890 £29& Yt (Baeck er al.,
2010; Huh et al., 2010).

2 AFA AF T2 $HFY] 2dFY AW EF ¥
E}"]Q A 2008L4°ﬂ 71 w2 EdFFE U

flo r

*Exﬂ%‘:ﬂr 7W = _%42 e $AT (Table 1).
o] AL 20050 B9 &&TFo] &9k, 2008
Z4E n|9Xe A7ty @] 4th(Fig. 3). &

7 4 H]3Lo A, 2008 0] THE AE=9F 3t 2;
AL, olHE ATMAG O 7Y 7o =Tt B2 o
T2 U YAt (Table 2). o] 23 AW ES 5 5= Qe
gk 7HA] 7HAE A7 A4 HFolth FU A A
9 AZF FHAFAA AFF22 2005~20079 =0 A
28 A9stae dF 13°C o3t 2% B o, 20084
€ 9% 13°C oY 22 BRI 7H7HA A&H A
FHESS SARE vl =29 Hsol o s,
Eﬂﬂ—? Heol LT EdFl ¥FE vA A 3
Zo|A ZolE UEhd ZhsAdol gtk 2y olHE

% ofol Z+ AEF MATE Fold, A LA 2
¥
[e]

Hl HU Ho o T ox
ja)
oy

(T
2
4
ON
2 N

Y a2lo] ozt WMFo] A adder AET
At
A=l ALE Y T2l ek ANOSIM 24 23}, o
£9E 20084 ofF F4o] e Wme o8 Aol L}
Wlow, AdEREE 2E Ado] fARRE oF +8& YE
Weleh. Qo Aol olF 2R FEAL £
gt AAHE S YEtW AR, 83 Zo] £ ofFof gl of
FTAEAFOl =& o9 AL AF oFF7F Fa, ERFFY
&0l ol AEE Tl YL T2 FARE A
L& Ho|7|& 3} th(e.g. Kim et al., 2014). AF o= &3}
I & A thazh@d) Ak o8] A BELHY
il
3

4> o rE

_‘

A 7 dE A webd AEdd] 2AE 9
3t ARdet ot (eg. AAHY A A&KHow FLE AHS
ato] R7)7F ZAFSICHA, Q17bEHE 0] Qursl gdgko] ok
Al 1EA FFS nE=A FYFoz HAT 5 ¢l
Aol

tlo ox

Q of

B ATE B3 By Agsld BUelq AP R F=
Hol Ad % APAES 2ABATE ol R ARE 200580
A 2008970 AREE RS 2A7IE S 243t
_4\__‘_

&5he 239 oF7h AWHAT SHFL B3l (Conger

myriaster), 9] 9 X (Paracentropogon rubripinnis), X (Liparis
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tanakae), %57} (Parapercis sexfasciata), B3] (Eptatretus
burgeri), 9] (Clupea pallasii pallasii) 32 ™, 01§ 652 F
HAMATL 91.9%F A o7 2R 28T, A
A, AAF, G AdusS U=, 2359
WA= 2008 8ol 7H =L, AL thgF =+ 2005
| 8ol 713 &9kth ANOSIM £4 A3}, 20084 o7 F2
He o dEsh fo3 Aolg epiict. v AL 3
A F2AE o2 Aol HolA] Yk
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