Korean J. Ichthyol. 10(2), 155~ 163, 1998 A, 102), 1998

19979 449 5E 119 Alojel] AgEE AFATE FH oA FAY o YH FARYE]
F2A30 A B E FA AFE vetdtn, AFE @) oY B F2A Aol BA et

ZA7I1ZE F F 15F0] 28I, o]F o FIL T1%2 R E S (A& A D, N $F 18%, F
£ F T%, AlF 4% vt Bl et 2(Pholis fangi)7t AA WA 52l 44.3%, DA (Engraulis
Japonicus)7t 42.8%=2. ©] & 2%°] AA 9 87.1%F A5 2.0, thFEo] o]y} §o] ThAe] o
d iAol AT} A xetx], F2], sl el(Ammodyres personatus) -2 Ao A of ¥ A7) & B S

Fo g ol g3tel, 2 AV E A2 2ttt A SN B/ Rl F -

R 2ol 7 At

M B

@2 A8} AARE dAeke F4lo] Yz 23
7t gon vlete R B2 o] Fol A gl thef
$ AEAE RAFD Yok 22 AT ARI
Aol AW 1 Yo} Aot AehA ek
e Aoz By,

Naje) A At ME # - 0|(1984), # - H
(1993) 2 7 . 0](1993)]] 2]3] o} Fo] ZHF LS
ge oy Adel B 2243 1 %y WEd
e ATE W Holth mapA, ANHY B
2 W5t Ak ool nlAlE JL ol s as] 9l
stof o] e o} f T2 AWAF) WY 7%
A2 4ol a7

dgEn e $FTE o7t ngHe o
o] olEehE $AYET AU B Bo] FF
Adole BAZ e Roz ddA Yot 17
U, M8 At e 2R TEL o] &5
AR eHe o) 7o) A UL AYE 74 Aole

ofte] FH oz

A govi(g F, 1998a), ¥ AAHE L &
HEe A vlne 7ted Aoz WA rHLee
and Seok, 1984; & %, 1998b).

Fe 90 M A ol go] g W AR E
Zol7t e Ao g el A Yot AT s ot
2 A7 dA &A= et (McCleave and
Fried, 1975; Livingston, 1976; Horn, 1980;
Lasiak, 1984; Lee and Seok, 1984; Wright,
1989; o] - 7, 1992; & - F, 1998).

2 47 E AT E QoA FF g
oA E FANES 2EFH A WE G W
& Hofsia, A Fok ARG EXd B -
Yol @& AP F Wl & o3ty on, 1 49U S
A3t

Mz W ey

2T AEe A Es 2ZATE Aol A
g BATe Y EE 071 FAQ 19979 49

-155-



%

BE 119 Alolol vjg F - oft A3 chFig.
1). ¥4%e 32 183 27le EF2E]
20cm, A 18] 2mmoi U th. FTE 712 156m,
A2 9me @dFo] o 135m?o|v, YES 3
g3 glol 3% 239 YEY Y=, T= W
SRt

HHAE A8E FU2 MATE A N FE
24389} F9 542 Lindberg and Krasyuko-
va(1969, 1989), Masuda et al.(1984), (1973,
1977), ¥(1976), A(1977), H(1992), A4 - %
(1993), £(1996) 5% o] &t

Zv}ora A 4=(H )& Shannon - Wienerg] 2]
£ o] 8-&ld AArst Y tHShannon and Weaver,
1949). BEZHY AHIL ol & Aotr7] A3
o g 99 A8 E T Mo FEDH(sampling
unit)2 23 FA4 % B2 (Principal Component
Analysis, PCA)Z 35t o7 A 8719 AP R
NAAYE F 33 oldt 2T T2 A2, &
BEDY ] 28 AAF2 Z Fo £(rank)E
A & 11 Spearman®] rank correlation-& A 4Hg
%, Davis(1978)e] =213 “PCA'& 4% Wy
3lo] B E ot

238 239 FAMEE B8] Adtd 2AL Al
719 Zt 9] 28 # 5 uek Jaccard(1908)9)
FAE R () E AL 47 =(dendrogram)
& st

N =5 KUNSAN
4 c

36 00

3590 7

35.80 -

3570 -

3560

35 50

T T T
126.20 126 40 126 80

Fig. 1. Map showing the sampling stations (shad-
ed area) off Kogunsan - gundo in the Yel-
low Sea, Korea.
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Fig. 2. Monthly fluctuation in the number of
species, number of individuals,biomass
(kg) and diversity index of fishery
resources collected by a bag net off
Kogunsan - gundo from April to November
1997.
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GEEE 0.012 ¥k, ole 84744 A&HA
. 99l oA MM AEA ALHEA AR
¥ F471 BolA FodxE 0.722 thA] FolA
1, 1099& E3 foi7l +Hs FrdsE B
skt 119l E X 9} v} F2F 4 $(Crangon
hakodatei) F°] St ot AA 3/F 2] 719
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3. ZET=2 gigt

UH FzAdo ol £V Heto A 9
S AEE TN BEGEHE B3, ZA|HESS
% 839 ARE B E FPE BN S S35
Aok Al 1, TAE &o] 4zt £ B9 41.77%,
31.19%2] ¥4H& AA A A 24 & 727} &
A H.o] 72.96%% A} 811 tHTable 2). | -1 &9
59 ¥ PC scoreE BH(Fig. 3), | 2] 9] 3o
4~649, &9 gl T~1190] XU, [ 2L

Table 2. Eigen value, variance and cumulative
variance of the components determined
by principal components analysis of
species composition of fishery resources
collected by a bag net off Kogunsan -
gundo from April to November 1997

Eigen value Variance Cumulative variance

1 3.34 41.77 41.77
2 2.49 31.19 72.96
3 0.86 10.77 83.74
6 0.21 2.71 96.30
7 0.16 2.04 98.35
8 0.13 1.64 100.00
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Fig. 8. Scattered diagram showing the sampling
time on the | - [ principal axes. They are
determined by principal component analy-
sis of species composition of fishery
resources collected by a bag net off Kogun-
san - gundo from April to November 1997.
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Fig. 4. Dendrogram of the clustering of species,

based on presence or absence, collected by
a bag net off Kogunsan - gundo in 1997.
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Table 8. Comparison of the sampling period, duration time of netting, the number of species, dominant

species of the fishes collected by a bag net off Kunsan

This study Ryu & Lee(1984) Ryu & Choi(1993) | Kim & Lee(1993)
Sampling Apr.~Nov. 1997 Apr.~Nov. 1979 Aug.~Nov. 1992, Sep. 1989
period Apr.~Jul. 1993 ~Jul. 1993
Durat10f1 time 12 hours unrecorded 6 hours unrecorded
of netting
Number of 53 71 52 41
species
Doxmx.lant in numbers in biomass in biomass in biomass in numbers
species
P, fangi P, fangi E. japonicus E. japonicus S. zunasi
E. japonicus S. zunasi A. personatus A. personatus E. japonicus
A. personatus  A. personatus T adelae C. nasus J. grypotus
8. zunasi K. punctatus S. zunast S. zunasi P. fangi
T kammalensis T kammalensis P. fangi C. lucidus l R. ornatipinnis

9l 21 }(Lee and Seok, 1984), o} 77} o 1173
5ojglo} o] F-dte o FETo] AFHA Fol o

ZggeAd oo F -

oft 2¥ G4 FA W
F9 zol7t FR A, ol AFT HH(Lee

@ HNeAdo] Zenz FFARE o] &3t T
AZIYE Reg g st 2FAZEE X
T A Agkel Ay AR e AR E ¥t
FthTable 4). s} FA| 71t AP o] FUA
ol MM v ne oYy, o FE B
2 v@rt 7t 28 F49 $HF S ATES
. AFE o F9 F5e B AN F 53F 0]
AAEGQAR, & 0](1984)= 71F, & - H(1993)
= 52%, 70 - 0](1993)¢ 41% & B3l € ¢
7] ATt 2 2ol E BolA gt AMF
A Zo] 2T $HEFL £ Aold B, W=
2k, 42, 7hvel, dgo], AE Fol +33A
th f - H(1993)8] At A fwzedA st F8
SHF EYEA L AL APE 9 Ko E A
A A7) W Folt). o] 43 Zo] MFAIZI & FF
A 59] zpol & Agtetigx 28 T4 3
Zo glo] M2 u<d ARE HYo 2N 2FIL
72g fGeA FEoj T 9T A +HF
Ad ¥ a7t s g s sk g th(Lee and
Seok, 1984 ; 8 &, 1998a).

DFATE FE G GG oA A3
E FAYE] F . opgle] F2A 9 Ae| € Yol
27] 98t z A A7) o R} ik T3 A
A -vad A, F2 Ao frol T AEL =

and Seok, 1984)% FH = A3 - &, 1998)0]
A @Aol o8] ALY AR XA &
W, opatgel| A otter trawl g o] &3] A E A
o] 77t Rtel wEl FHo 2 F2Ad Ao &
2l g 2ol 7} gicke Hart dvk(el - 3, 1992).
ojgl e Aol B Ao AHE e F=
Aol -7 5 F A2 FEEZFAEY ¢
w3 ol A F 432 ¢ F(Park, 1990)0|1} A EAo
UE £33 ol 5 BAX AT F Y& Aol
th. 228\ otter trawle] B$ FolF R} A4H
o] Folu} FFAdo]l B3R BF AoHKIHF W
Aol H ], otter trawlel 183 A7 7} 22~
24mmz FAHIES A7) : 2mm)o A F - o}
3t ol & Holye 28 o FuU folE& AP F
7] wEol A AY 71710 BE A3 e
Aol7l 2 P o2 BN E) &9, 5 - 2(1998)
& oo WE F . okt ©H& o] HeAE
MA v} gloh wheld g o8 AAS &
AgoE ut=A] Wit e e AEUE F
Balcjol & Aoz wordn

ATAFE FH oA ZAT U BA
ol ol oY@ 75F ] FAME F A=A
s Fx), 7Ae 7t & 2R3t 20 3 o
A AR g}t AFFo] e A4S R
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(Allen and Horn, 1975 ; Lee and Seock, 1984 ;
3 5, 1998a, b).

AFATE e 49 AL ATFQA ¥y
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81 697tA] fol2 4A3ATh 6€ ol F ¥l
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Y7t Al&ps (s, 1989), T4 RE & Add 9
2] o7t i F Frd = AAHAD. o] & 7HE7
7] o]} A HA| frole} FA AtTE Wlgo] of
AR g AEFe] S8R 1€ &
HEE Fo] &F NAA A=) dFee 4
Z713tth £ Aol A 1149 AJAI7e 9%
o] o] Fo]A] o}F = go] Yol x| gol YF 3K
7t LA g Aoz YAAnt 2y A Lol
Aol A e e wRAFANHEF F, 1998a)7}
22N olF o] RolAAM 2 FL A
ol PIEY F& YEIFE A3 A 2w}
7t3, A€ 3 fFol ALz {37 AlFdte
Ro 2 wadc). olg #o] x|, 7hte,
G| T& AgteliA oA AV 8 REFOE o] &
stedl, 2 AI718 M2 ge3lEA A E Adte
Aoz fwode}

2 d7d49d nddes dgdae fulx
2}x], Ex], 7hvte], o], Aol Fol el ¥
e, ol fulxaA], 2, W], Ao,
A, 7l Fol $3F o2 vebd Astal v
43} M Lee and Seck, 1984). 121} o] &% o
3 Ao M HxT FEATE AT Y E
9| $3%o] Y, Wel(Johnius grypotus), %
), BrR|(Stipima tenuifilis), 73 &°](Col-
itichthys niveatus), 7} 27} (Taenioides rubicun-
dus) 522 JENWNE 5, 1998a), ¥ A} A7 9}
£ Th Aol7t 9T ol AHEE o F7F fA}
@ +50179 AE ALe) ¥ o, o 7] B4 2
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HAtel 2
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Diel and Seasonal Variations in Species Composition of Fishery
Resources Collected by a Bag Net off Kogunsan - gundo

Sun Do Hwang
Kunsan Laboratory of West Sea Fisheries Research Institute, Kunsan 573 —- 030, Korea

To determine diel and seasonal variations in abundance and species composition of fishery
resources, day and night samples were collected by a bag net from April through November
1997 off Kogunsan - gundo.

A total of 75 species was collected. The total catch was consisted of 71% fish, 18% shrimps,
7% cephalopods and 4% crabs. Pholis fangi and Engraulis japonicus predominated, and
accounted for 87% of the total number of fish collected. Most of them were larvae and juvniles.
P, fangi and Ammodyres personatus occurred from April to June, and E. japonicus occurred
from July to November, suggesting that they used the coastal areas as nursery ground at the
different season to avoid competition. Dominant fish larvae and juveniles showed the signifi-
cant diel difference in catch.
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