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1986~87'd 9% A<t AolFa AA HF

1986'd 6€¥ ol A 19873 34 Alo] FF Akl A 23 otter trawl& o] &3t AFIR Hol{FE
AYsto] Fxd ABE EAAUT. & 33F 9] A F/F AQHA 2, 2 712 H Def(Johnius gry-
potus), ¥4 45 (Chaeturichthys stigmatias), R 12| (Argyrosomus argentatus)$t 34 i
(Cynoglossus joyneri)7} $%4 3], o] 4Fo] & ANAMA G2 81.9%, A &) 71.4%E X3}
Aot 2EFT AR FL 24719 23%k3, o] Al7ldle FAFA IS} 3 FFU B39 9
B7t SRR W57l FUEFE AUL, AN LS D 74K A (Zoarces gillii7h U
th £ AT F8 $3Fe Fuiilz e 19953 9] AR} FAR AW ES By ke Mg @
G AR Mol f{ Aug v A3, Ve AAFE] Fvis e 2F71 B o) we} ga
Ao, FAde T/ 018§ F4 A YL AU MYo] Ve A FE o ¥ & u}
ol HEE & e W] Ho] 2FIF AT A<M 2HE U Aoz P

M B

AMee] Agke A7 A3 FiA o] gty
Aol ¥gdn AAPole AYRHAE] 4o
#7718 #Fo] B d et o] RIIE FFo
B2 APEH B vAZRFY 428 AMFE
o] Aiko] Fol, o] Fo Ho|7t §& ¥ ol
Y X227t Aol B o FEC] AH@EE I oY A
718 Rule 2o 2 o] S¥t) vl A AV}
T fHe A R nHzRF Yike
AFH z3he 5 Y of 2u) FxolH
(Joint, 1978), f-71 5| H 2]zt ¢] AJ4tz} 3 A& (P/B
ratio)® ¥-& #o|t} (Warwick and Price, 1975).
McHugh(1976) njZoA ol =H & ol Fol o
10%% 37 kel A oA AI71 & A& Re
2 FH&At ol AR EL Fe o] A A
o o] F A FAol T8F XY & YepdTh

g3 9 AgL JAFEErt 21 499
8771 ol ol FAxYe] FHE Aoz &
HA Q. gl &Y BAG o F YuAFL

1970 @] F4t 3.968/km?o] gl e}, 19803 &
vto & 2.288/kme g A ZAis A,
1991). o] 713t Fol] HolAlg o] FH-E AR A
f&Afe A ZLEAAR lEAFA AY H
TAZE a8 At) oA & o 71&9 ddn
o= o] Frlo] o7 FEo] F AU Aoz
B3 gtk §9, 1970 d o) o] F 3 Wl ttel & 4
H71A 9] M Foz o] §dd] o] Fojx W
A &) ZFAHUT, A 3lo] ;E At £33
o] o137t &3l o) F AeiAle] 2 YL v S
Aoz FFdE

dgte] 874 Wzle 23t A& AA A
AH oz HFYE YL X3, AAPYEL
dutA oz @7 H& {7 Kol g3 &
o uldte] HFYE ¥ S =¥ Wl o]
AL dd B¢ A FFH Y AA 2Ae ARY
AAHE Zo] AA|(Lee and Seok, 1984 ; Lee,
1989 ; o] - 3, 1992) A A W}sl o F
Aol v = G B3] oJH ) ol & 93
E 7] ZALARE o] &3] WA AAWF A
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3 A%E AT F, A9 $AAN AR EY
T2 v X & Y& A st of B, it F
A Aol Fe 337 A=E v Aot} 3%
7l 27t oju| @ A9 AA 4@ =] AA A
B7F 8REE, 43 713e] A3 F o] Au9}
22 o ARE FAS EMFoEHN o
Fo3 A3E B4 & Q) (o] F, 19955 <],
1996, o] &, 1997 ; ], 1998). 1914 <i<te]
A€ AT E AR S P8 dole §3H
FA] 7)1 Eol wrel 87 o gl AwA QA 2AL 9
Feslo] A& Ao oFE XHF A =
A7 R E AT 28y, diEe] o] AL A8
Eo] Z7)dl& B4 HHHA gt} S &
& AREC] HEHT Yo, BA ¥z RaE}
vlofate] At A2 WEE vetdted o
o] Ut wabA, At fAdo] A WA Yt
d 1980t 2o YR E ARE B s,
o Ass vagoezM A JFTAY 22
A ¥zl g setd gavl ok

A F7A RE-E] Aol Fo i A 3
oA Ao e EHFTH T2 W o
o] EMEUS W Gl BE x2A w3 89l
< BAHA RAo) ite A Agte 2319
W37} A3t dizate §X 287} 3.3m, #4+
287} 6.6m, A 287t 71F AA 8.6mo o] &
th 27t 3 2 {71 28R o] F o] FuA
o2 g Aol Fo £Xo AA YL A Ao
2 B, olF 243 HojFef A2y X
N G B Aol givh

¥ AT 9% 2odA 198613 694 1987
9 39 Ato] AMEZ £3E AojFe FxA9
A HEE gotsldn, 2o S A2 v
23t o] Ao Aol {F F2A A3E B8
ot &, AF7A M3 Ao AR Aol F F
ZH ARE 279 QB3 v mde 97 23
Aol Fo BAL 23N

Mz o

A 8 1986 6¥W A 19873 39 Alo] & A
BE 2 3719 H Al otter trawlg o] §-31 5

A3 (Fig. 1). 33 18 k2A] $£40] 5~6m
olv, g2 A (silty sand, HH#YE 4~5¢)°]c}.
A 2 FAL A 13 2on, JAUE ¢>6
o} Aotk HAH 3& A F£4°] 10m W ¢
2, XA A 13 2ol HAYUE 4~54A T} A
el o] 8¢ otter trawle Zo] ¢f 15m, Y2 &
22~24mmPAt. AL 2t FF oA 3084 o2
FReon, & FH] AY AR L o 4,500m* P =
2 F3E 8 2ASY L £40] ggtein, A
ol wrey YW FAMsR, FH3N As
7ol F9] frE98E o o & 9u)s} glo} 7
ZAA 719 A e & Frete] HelEyh

AFE oFe Y% 283 dgde vy
F 3 RA o FAE ST T EF
£ #(1977), Masuda et al. (1984), Lindberg and
Legeza (1965), Lindberg and Krasyukova
(1969, 1989) & o] €391, 3 & Masuda et
al. (1984)& wgton], 2o o] AP 2d F
B A - 7H1993), #(1996) & wskt). Folg
4 A14*& Shannon - Wienere] 4] o] §-3lo 7
A3t t} (Shannon and Weaver, 1949).

vl 82 o] 88 & F (1998)9 Age
19953 34, 89 ¥ 119o] B2A} ]9 & x¥31
g Z 9] F NN AF 28 ¢ 23.3mme]
A% otter trawl & ©] 8314} 99 A8 & 3 A
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Fig. 1. Map showing the sampling sites (shaded
area) of demersal fish off Youngkwang.
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1986~87d F4 AL ARl AP ¥E

H gk ZAE 7] B 7ol £ Al 64 Alw
€ A3t 39, 8¢ 1149 A& S v waly
ot o] F ARAAME AHET 2189 AV FE
EMZ g2an AAAH ] FrIsHE 3AFo 7
g gEo] F713td FFAQA vlae oY) g
oA, ¥ ZAH7] F & A71EE g ¥lest 1%
o] F W& vlw thF o2 Akt

2 I

HEY Fx=4 gis

ZA712 EotdlE % 33F, 17,778 uhgl,
171,397.3g9] o] F7} A= AHTable 1). 28
g olfe HEEo] AUl £EolFE, vlgd o
T Alzte] @& 7tAv] & o] F(Pleuronecti-
formes)7} 5%F, 45 o] o] H(Gobiidae)7} 4F 0]
AL, AMFEIG AF F71E5E Yol 2 3y
vt 717lo] of] Al Yo 3}bo] F(Sciaenidae)7t 5%
ol e, Fo] {2l HojHoFx 4F AAHUT

ZF MA oM = Del(Johnius grypotus)7} 7+
7 Wol 33.3%% AA &A1, 1 gz HA4%
S(Chaeturichthys stigmatias)°] 28.5%, B.F7X)
(Argyrosomus argentatus)7} 11.3%, Z At
(Cynoglossus joyneri)7} 8.8%% a}A} &+, o] 4%
ol A MM 49 81.9%F XA5HE 1, A o
ME T14%E AAFFT Addze A A
AFAY F2 U, 9% 3A- @Y1,
12%0] @ AHMA T 283

AdE 2 690l 18%, 4,870 n}e], 63,514 g9
o} 771 AR AUHFig. 2). of A7 dl& Refr}
3,820 u}g], 37,773ge] AR Y=oy, MA Fol A
78.4%, A Fol| X 59.5%F A ste] A4t

8¥olE 19%Fc] MPAHUR, A MAFE =
APZ1ZE F 7H Bkt 28 19% Jhed 12%
o] 64l 2T Folx, Wol(Pampus argen-
tatus)& EHTF 452 sYogt A=At 6¥ 7
Zol 7t A 42 30.2% A3t b Bk
o}, 690l M3t SHEE Wt wiE, B
27} 27%, ZA 7t 14.6%& A 8ted, o] 3Fo]
A NSl T1.8%, WA Fe] 65.2%8 A 3

Number of
individual (X 1000)

Biomass (kg)
38 8

© Biomass

® Number of
individuals

Diversity (H')
- (M)

June Aug. Nov. Mar.
1986 1987

Fig. 2. Seasonal variations in number of species,
number of individuals, biomass and diver-
sity index of demersal fish collected by an
otter trawl from June 1986 to March 1987
in the coastal water off Youngkwang.
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AHAGFol MA e 87.3%, YA F 70.5%S
A2} 8 o}
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1986~87d 93 At Aol FHe] AH AF

gillii)7} A %2 20.9%, YA Fe| 14.4%E 242
sttt

AR W& NAFe AFE o] 8T FTUY
AAse MAFS FAS AE d3E B3
(Fig. 2). 6484+ 2@ Fe B, AdF
Deje] $HEL ol viaH Weken, 89 F
AED HFFEC] L HFET HA MM &2
#< Bk 1190 € 3 /FE0] o] HF S ot
A FHo2 74 U Y550 HAH%SFo0l
D APHAA AAFe FOAFPASFE 7H 7
sttt 3¥els &g W5FPe] FHe L, A4
59 $HZIt wol F& @€ Bk

19954 Xt22tel H|id

1995 3} 5(1998)¢] 3 AA A gAE 47F 9
o F7t AFH] B A7 28F R} ¥
(Table 2). 2@ % 7120 2052 3% 2833
3, FAA S 1% 014 AP T F A7 25
J 2@ B A7 287 Fol 8%,
19950t 2§ Fo] 27F 0|, 0] FEL
2@MAF AN} 1% vl kol it

19863 ZAldM & WH, A4%5, 274, F
Mg ¢oz A Fe] gt 1995d¢d e
g, A, =742l (Collichthys niveratus)e] &
oz HLAHEA Vel E A ane €47 @R
otk A= st & Al7lEE 1% ]34 F 7H&d
Moo} A2 1986'd o] v] 3ty 1995 o 5uf o]
4 AA AR 3, w4 el e A Fo] 2A Frtst
Kok a2y, Aojet AP M st A
Abe o) Folm, wdele det ez RE o3t
HolZ o Al FoZ, 19953 A F & 4ol
198613 Bt} oj 8] ZFo] YA Ej o] o] AR

2 5 AT B T2 M7 U B

€lgh
o

ZAH G 28T FEL A SOl He 2
o] ZHYo|AY YFo|Fet Zo] FHUYL2 u}
ol Bl R A o] B o) § 5} viet slrto]d o]
B AMAYEE Yol 3ty Woj3 ol {II FE

o] £}, 7N Bl F U HEAFE FAFS
2, 694 1149 Ale] HlwH & AJFLT 2
o, A& & Asj oA ¢} o] 47 ¢
A 7t7tel o A &g Y Frldle 4ol e R
o olF3le oz wuHie] - &, 1995 ;
o], 1996). o]l Hldld HAYEFL 1197 3Y ]
e AFFE B YFr]o AGE o &3te
o]FUL & & UKY - °], 1990). 73], RIE}
9} 22 JojF o] F& YoM YF8ta Eol 5
o] =go] 53 Asdo Feje Addn
AeteE o) F2(4, 1988 ; o] - 4, 1993), 693} 8
o] 333 L YEE Ho A FAA FA
% Hu} g2 FE AT AE At A ®lo
i} o] o RAMG AlE 3 RE e Mo, AE
2 o % o Fx 697 89 ¥ 2@stAh
ZAE Y 22 Agde 5T7A #gsta 4§
d 25¢C o2 A5dtd AAd BE F2
A3yl 20CcE ded wEAM, FAF 7 4
AGER Zo] FEL Foldte o] FE A3tn
e R Ee Fo] 2470 G2 Eale) o
ol 22 UxEERNYESE G F ULh

& A7) 1986\d Am o) 1995 9] Fx24g 2
e & vl ad A7 A Aol & Y o
Z Aol & Role T Tt AT AF A
HEHES MIete T4 ¢ 20U B2 AL
E g5l 771 Zadey, £ ddde v2
gol & Aoy 24E Hole T 8. &
dgele] A= F A 719 A B A F4A
of E FX A 7108 Ao R & 4 Ut

9% 28 A F FTxA 5L gotslr] ¢
3l A3 & At g9} v ws rtiTable
3). $HZFY AUEUEE dUAHRA ) AA FFE
R e AL n2dtd £ AdFdMe +3FY
FALEE v nEAct 28 F gF 2N
33%c 2 1% gtm, ot A 2t &
Zt 21% €33t $AHF] AA e R
g2 oM = Qe 7} 33.3%, A L Fo] 28.5%
Q1 uH, ofitutol A& FA 7} 45.8%, A2
A E 64.4%2 HECE TS E § Fo] $4E
7t Zotdth

UelE v g A B oA vjud 3
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Table 2. Comparison of the relative abundance of the demersal fish collected by and otter trawl from the
coastal water off Youngkwang in 1988 and in 1895 (N : number of individuals ; W : biomass).

Sampling year 1986 1995 Ratio
Abundance Abundance % Abundance % between

Specles N w N W N w N W 95/86
Johnius grypotus 5927 48765.0 35.08 30.47 4245 315569 6.13 0.33 1.08
Chaeturichtys stigmatias 4414 31448.3 28.11 19.65 673 6265.3 5.73 4.04 0.22
Argyrosomus argentatus 2010 7992.7 11.89 4.99 1060 4856.7 9.02 3.18 0.76
Cynoglossus foyneri 1571 28727.3 9.29 17.95 2204 31559.4 8.76 0.33 2.02
Konosirus punctatus 706 61486.7 4.18 3.84 27 1394.8 0.23 0.90 006
Thryssa kammalensis 693 48423 410 3.03 38 233.3 0.32 0.5 0.08
Sillago faponica 451  7240.7 2.67 4.52 320 7569.9 2.72 4.88 1.02
Pampus argenteus 210 17513 1.24 1.09 370 5591.0 3.16 3.60 2.54
Repomucenus koreanus 183 1312.3 1.08 0.82 39 158.1 0.33 0.10 0.31
Platycephalus indicus 163 3995.0 0.96 2.50 179 12131.8 1.52 7.82 1.58
Setipinna tenuifilis 129 1287.3 0.76 0.80 32 381.2 0.27 0.25 0.36
Acanthogobius hasta 107 6874.0 0.63 3.67 3 361.2 0.03 0.23 0.04
Takifugu niphobles 80 5100 048 0.832 68 1734.4 0.58 112 1.21
Leloganthus nuchalis 58 280.7 0.34 0.18 63 269.0 0.54 0.17 1.56
Trichiurus lopturus 56 915.0 0.33 0.57 7 193.0 0.06 0.12 0.18
Ctenotrypauchen microcephalus 20 224.3 0.12 0.14 8 41.0 0.07 0.03 0.58
Conger myriaster 19 2377.0 0.1 1.49 3 1971 0.03 0.13 0.23
Collfchthys niveatus 18 123.3 0.1 0.08 1808 7690.4 6.24 495 152.51
Nibea albifiora 7 180.3 0.04 0.11 9 335.6 0.08 0.22 1.85
Thryssa adelae 2 12.7 0.01 0.01 19 170.0 0.16 0.1 13.67
Cynoglossus semilaevis 46 4210.7 0.27 2.63
Favonigobius gymnauchen 13 19.0 0.08 0.01

Karelus bicoloratus 8 773.0 0.0§ 0.48
Eopselta grigorewi 6 §51.0 0.04 0.34
Limanda schrenki 5 65.0 0.03 0.04
Liparis tanakai 1 3.0 0.01 0.00
1
1

Liza Jasmatocheila 415.0 0.01 0.26

Tridentiger trigonocephalus 6.0 0.01 0.00

Taenioldes rubicundus 84 827.0 0.71 0.53
Cynoglossus abbreviatus 49 3664.6 0.42 2.36
Liparis tessellatus 47 33696.0 0.40 4.682
Collia nasus 29 648.1 0.26 0.42
Sardinella zunasi 29 366.0 0.25 0.24
Tridentiger obscurus 26 185.2 0.22 0.12

2079.0 015 1.34

Cynoglossus robustus i8

Pampus echinogaster 17 244.0 0.14 0.16
Leloganthus Japonica 15 63.3 0.13 0.04
Pseudosciaena polyactis 12 422.2 0.10 0.27
llisha elongnata 7 118.0 0.08 0.08
Lophiomus setigerus 6 2595.0 0.08 1.67
Scorpaenopsis cirrgosa 6 106.0 0.05 0.07
Dasyatis akajei 4 613.2 0.03 0.40
Hapalogeys mucronatus 4 596.1 0.03 0.38
Parabembras curtus 4 649.0 0.03 0.42
Inimicus japonicus 3 136.2 0.03 0.09
Raja kenojei 3 2539.4 0.03 1.64
Sphyraena pinguls 3 199.0 0.03 0.13
Callionymus richardson! 2 67.3 0.02 0.04
Takifugu rubripes 2 17.3 0.02 0.01
Zebrias zebra 2 182.0 0.01 0.12
Hemitripterus villosus 1 900.0 0.01 0.58
Pseudorhombus cinnamoneus 1 110.0 0.01 0.07
Psedudsciaena crocea 1 41.2 0.01 0.03
Scomber japonicus 1 84.0 0.01 0.05
Triakis scyllia 1 1850.0 0.0t 1.19
Total 16906 60049.0 100 100 1750 155213.2 100 100
Number of species 28 47
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Table 3. Comparison of number of species and
major species of demersal fish in the
inshore waters off western Korea.

Area Off Yongkawn Asan Bay Off Inchon
Source This study Lee and Hwang Lee(1997)
Sampling time 1986 - 87 1992-93 1988
No. of species 33 21 21
Dominant J. grypotus C. joyneri C. joyneri
speci (33.3%) (45.8%) (64.4%)
C. stigmatias  J. grypotus  C. stigmatias
(28.5%) (14.7%) (9.3%)
A. argentatus  C. stigmatias J. grypotus
(11.3%) (14.7%) (9.3%)
C. joyneri
(8.8%)

=7t 8tk 939 e A A9 33.3%
€ ARt SH =Tt M wka, ofidbeteM &
14.7%, AA T8N A & 8.1%8 X5l EZFo
2 S5 G2 old v Mg 9%
S8 oA 8.8%, o}itutoll A 45.8%, 213 Z3 o A
64.4%F AX 3o BEFog A4 $HEI F
7t %S BT AAAE L 9% SHAMe
28.5%, o}itetd JIAIZ Al 42 14.7%9}
9.3%% A5t el o) vl =3 A S BT

Aol Ao 1 E AL A= 899L A
Aol flxoltt. 2, Yol Hlad A AgL o
RErundAdz 49 apolrt Z%] gkt M8
detoll Ade = oz nld £ UE L
e ZHojth 728 2FE AARE A
2kn, o}Atgto] 3.5kn, QAT 7} dknFtH=Y
) F=ALY, 1998). ZAM A 9] {40 e
o $AFA Vel HALEFL {50 Bl
wel folg A A%E B, FdE F7
A BYHFig. 3). ol & 3F 9] Ao F 5 A
e Deiv A4 %5 vgte] Ao g A=
o] F ¥ ZWE uihell dlo] A& = e Fo
2, dfEol 247 vigd HEI 4. 3A
e ol ey 54 o Fol th& Ao Frt &
A &3A Rt 2{FIF AT ol A &3l vam
A gL $HTE FASe AoE FPE

Aol fe] £Xxo & vA = 890 o9 7}
AE E F Yo, gt M9} Zo] AR o
& F29 daxrt & oA &L Ao F{o

80

[+
o
T

Relative abundance (%)
S
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T
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(=]
1
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Fig. 3. Relationship between tidal velocity and
relative abundance of major species of
demersal fish collected in three different
waters of southwestern Korea.

EX 7 2 98-S A of HgelA Ao
7o A e T4 ¥ite 79 TS
YERAT o] 2§ £ Rstd &3 HojFHE A
HA e AdH 2 Fol 9L L Aolth a2,
MAo]l A2 ¥ %3] W £H7F £X] 4
£ E oz dudd 2571 2@ AL FE @
Fo A} golA 2, A H] FE HA o] Y
£ FAdie 22 o) {7l Al fEl vk 2 A%
3t B =7 golA e AL 2 dddn

2l

g2 8

Ho

YA AFRALY. 1988. 1988 A E (F=AL). $4
HE A
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Seasonal variation in Species Composition of Demersal
Fish off Yongkwang in 198687

Tae Won Lee and Joon Woo Gil
Department of Oceanography, Chungnam National University, Taejon 305~764, Korea

Seasonal samples of demersal fish off Yongkwang were collected by an otter trawl from June
1986 to March 1987, and analyzed in terms of species composition and abundance. Of 33
species indentified, Johnius grypotus, Chaeturichthys stigmatias, Argyrosomus argentatus and
Cynoglossus joyneri predominated in abundance, consisting 81.9% in the total number of
species and 71.4% in biomass. The number of species and abundance were comparatively high
in warmer months, and a resident species Cynoglossus joyneri and migrants such as Johnius
grypotus and Argyrosomus argentatus were predominated. In cold months, the number of
species and abundance were low, and Chaeturichthys stigmatias and Zoarces gillii were domi-
nated. The relative abundance in major species of the present study shows a similar seasonal
trend to that obtained in 1995. The relative abundance of major species occurred in the shal-
low coastal waters of southwestern Korea was highly correlated to the tidal velocity. J. grypo-
tus and C. stigmatias declined in abundance while C. joyneri increased as the tidal velocity
increased. This trend in abundance of the major fishes seems to be related to the form of body.
The characteristics being flat of C. joyneri could be the major cause of sustaining in the water
of high tidal mixing.
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