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Abstract

Species composition and seasonal variations of fishes collected by winged stow nets on anchors in
the coastal water off Namhae Island was studied from May 1989 to April 1990. During the study
period, a total of 56 fish species were collected. Engraulis japonicus, Conger myriaster, Trichiurus
lepturus, Sardinella zunasi, Ammodytes personatus, and Thryssa kammalensis predominated.
These six species accounted for 93.9% of the total number and 81.3% of the total biomass of fishes
collected. Fishes collected by winged stow nets on anchors were primarily small fish species or
early juveniles of large fish species. Both abundance and species composition of fishes changed with
season. Seasonal peaks of number of species occurred in spring and fall, while those of number of
individuals and biomass occurred in spring. The lowest number of individuals and biomass were
observed in winter. Low species diversity indices were observed in summer. These low diversity
indices in summer were mainly due to predominance of E. japonicus which accounted for
approximately 90% of all fishes collected. More species and greater biomass were collected during

nighttime.
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Fig. 2. Diagram of a winged stow net on anchors.
(1. Anchor, 2. Float, 3. Wing net, 4. Bag net,
5. Cod end)

Aoz 277 A Adso] AAstel 2
e BPT B 2] A EE FABe BAT
azle 712 10m, A2 10m2 WA 100m* 3
=4 329 A7e gYFoIM semA L, A
282 445 AR 277 Faskd E2F(cod
end) A & 2mm A T}

o] Ho] AP AR Ue M9 G TN
Az 2 ohed ol YE F Az 4 13
A QALY o, A E ol Fe ABA 10% F
A xagdor nRdAt 13 oFe 4d
AoA 2zt FE2 T4, At T T4l
= Chyung(1977), Masuda et al.(1984) Kim and
Kang(1993), Nakabo et al.(1993) 5& F &
t}. 7} oj A ¢ FF A H(standard length: SL)&
1mm 7A|, A F& 0.1g 712 A ZAHE]
ool §74 EAL dotsty] A F23 dES
3 3At

3 o) APE AYE F o7 MAF
o} A Fe 4702 FA%E FF e e AT

2 gy olfe $24 ARE o &3
Shannon — Wiener?] £t} £(H S 73}
¢1tHShannon and Weaver, 1949). o] %3 &%
A1719) fAIEE Pianka(1973)8] $E= 328
ol g3t} T

X Pin X Pjr)

4= JZP#XP?

oA71M Ay: FEAZIY fAE
i,j ¥ st dle o F

h:zvzkel @

-310-



HHE dets oA g o3 oHHE R T2 R A HF

P:zA7I £ AAY @ o] &
ARG g o= SAH Dol
AE AR5 v g

ZAZITL F £@NI 7} 33 o] el Foll A E
8719 FAIEE 73 H, kS At Hd A
S E3le] 3] 3 A (cluster analysis)2 43 8}
Qqrt. Ag £4 & SPSSPC'E o &3 th
(Norusis, 1986).

EF F77 ofztel] A E o] HE S v wdl]
Q& A Wilcoxon ¥3 7% 3 Mann - Whitney
A S Ak

b3

1

(T

HT

ZAME o] 22 F3Y A HES EY
1, 10.0t~26.3C 9 HHE Yt AKFig. 3).
Fe8 294 713 wken, 34EE Az A5
sted 89 H A& 71 E3tch 12 99 2 E
Hap ol A Byl

FE L 27.6%~33.9%2 W E EAHFig.
3). 78A 9YA 9 HEL 27.6%~30.7% 9

30
IS VN
§ 20
Il
[
®, 151
£
g
= 10
s -
36
~ 30-W
> (B)
T 44
fnl
;_g 184
& 12
64
0 -

M J JASONDIJEMA
Fig. 3. Monthly variations of temperature(A) and

salinity(B) in the coastal water off Namhae
Island.
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Table 1. Total number of individual, biomass and range in body length of the fish species collected by winged stow
nets on anchors in the coastal water off Namhae Island from May 1989 to April 1990

Number of Individuals Biomass Body length

N % B % range (cm)
Engraulis japonicus 1,145,615 69.3 1,051,389.5 48.4 1.6~ 8.4
Conger myriaster 169,251 10.2 162,460.7 7.5 4.3~13.0
Trichiurus lepturus 82,214 5.0 228,538.9 10.5 5.3~20.1
Sardinella zunasi 76,092 4.6 162,621.9 7.5 3.2~ 15
Ammodytes personatus 45 699 2.8 88,308.1 4.1 25~ 89
Thryssa kammalensis 32,796 2.0 71,001.7 3.3 2.6~ 7.7
Takifugu niphobles 19,577 1.2 46,734.5 2.1 3.9~11.5
Pampus echinogaster 14,341 0.9 58,013.8 2.7 3.5~ 7.8
Pholis fangi 9,643 0.6 24,291.6 1.1 5.6~15.2
Acentrogobius pflaumii 7,039 04 20,718.2 1.0 2.9~ 6.4
Konosirus punctatus 5812 0.4 34,186.4 1.6 5.4~15.9
Trachurus japonicus 5,597 0.3 16,154.1 0.7 3.7~ 75
Sphyranea pinguis 4,113 0.2 40,752.0 1.9 8.56~124
Leiognathus nuchalis 4,053 0.2 15,942.3 0.7 3.5~ 8.0
Gasterosteus aculeatus 4,011 0.2 11,435.8 0.5 3.1~ 5.8
Chaeturichthys hexanema 3,424 0.2 11,309.1 0.5 3.7~ 74
Pholis nebulosa 2,664 0.2 13,616.6 0.6 34~154
Syngnathus schlegeli 2,041 0.1 3,601.9 0.2 7.7~17.6
Maurolicus japonicus 2,005 0.1 7,251.3 0.3 3.1~ 6.6
Thryssa adelae 1,932 0.1 6,052.0 0.3 4.7~ 7.7
Repomucenus valenciennei 1,873 0.1 5,318.4 0.2 4.5~ 6.5
Acanthopagrus schlegeli 1,439 <0.1 14,278.3 0.7 12.2~12.6
Stephanolepis cirrhifer 1,320 ” 6,801.4 0.3 3.7~ 9.7
Sebastes inermis 1,263 ” 5,361.5 0.2 3.9~13.1
Muraenesox cinereus 1,193 ” 29,850.0 1.4 18.5~25.1
Ctenotrypauchen microcephalus 1,104 ” 3,946.6 0.2 9.2~10.9
Ditrema temmincki 940 ” 5,504.9 0.3 8.5~14.6
Repomucenus lunatus 921 " 2,985.5 0.1 3.6~ 7.9
Cryptocentrus filifer 492 " 2,073.7 0.1 8.1~ 84
Sardinops melanostictus 343 ” 2,389.3 0.1 9.1~14.5
Osmerus sp. 340 ” 510.0 <0.1 3.6~ 45
Seriola quinqueradiata 328 ” 1,323.1 ” 3.1~ 1.7
Chaeturichthys sciistius 211 ” 852.8 ” 4.4~ 89
Atropus atropos 207 ” 699.3 ” 3.5~ 6.6
Cynoglossus joyneri 207 ” 756.2 " 52~ 94
Thamnaconus modestus 207 ” 536.2 ’” 8.6~ 9.5
Coilia ectenes 197 ” 1,188.7 ” 11.6~15.8
Priacanthus macracanthus 197 ” 1,839.5 ” 6.9~13.1
Argyrosomus argentatus 191 ” 598.4 ” 3.8~135
Upeneus bensasi 191 ” 607.2 ” 7.7~ 938
Hypodytes rubripinnis 164 " 737.1 ” 4.3~ 6.8
Liparis tanakai 164 ” 851.1 ” 55~ 89
Pagrus major 164 ” 1,052.9 ” 8.6~11.2
Platycephalus indicus 164 " 1,651.1 " 9.8~14.4
Tridentiger trigonocephalus 164 ” 753.4 ” 56~ 84
Zoarces gilli 164 ” 658.9 ” 5.8~ 9.1
Chaeturichthys stigmatias 159 ” 568.7 ” 8,7~10.2
Abudefduf vaigiensis 153 " 829.3 " 7.2~ 89
Chirolophis japonicus 153 ” 1,224.0 ” 19.6~22.5
Inimicus japonicus 151 ” 2,449.2 0.1 7.9~22.2
Hyporhamphus sajori 123 ” 668.0 <0.1 10.1~13.4
Chaetodon modestus 113 ” 180.8 ” 2.2~ 35
Cololabis saira 44 ” 228.1 ” 9.2~11.5
Oplegnathus fasciatus 24 " 111.3 ’” 8.4~14.3
Chaetodon nippon 19 " 44.7 ” 1.9~ 4.1
Hexagrammos otakii 19 ” 208.0 " 4.6~10.9
TOTAL 1,653,024 2,174,044.9

(N : number of individuals, B : biomass in grams)
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Fig. 4. Monthly variation in size distributions of
Engraulis japonicus collected by winged
stow nets on anchors.
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Fig. 5. Monthly variations in (A) number of
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collected by winged stow nets on anchors in
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May 1989 to April 1990.
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species collected by winged stow nets on
anchors in the coastal water off Namhae
Island from May 1989 to April 1990.
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tL 89T 99, S A TH A 9¥ A,
H AQrE 49, A A 647 79 1glm
WAt 493 59 o] F o] HUXE HHY

_EL

il
7
th ek AR 2ol FolHE F2 A3t
e oo AE Faod BARYC] FRol R A
&0l o} g Fo] Zastn, F20] Fdte A7l
ol g o] Fitste Fde AR WHEE Bola 3l

ojghzto] o] ¥ A A o] afo] A
a1, o] AE3HA] o] & Fo] Frtste A
S A FE FRE oYt AJAY A AR
(Lee, 1989; Lee and Kim, 1992; Ryu and Choi,
1993; Cha and Park, 1997; Huh and Kwak,
1998) M = Aol fAHA Yk, ol §

ket Agtego] REeHE o Fi Mol Fel ol
# TGl BF 52 WEe 9L 2A B
21-5-% 9 vl gk,

Z A ATz A E o Fel o
FEol AA 10cm o] 8te] 27 o) Fo| Ak, hY
o1%9) ol T o) ANt ol A Foi7t
Tol A AL F 7hA oful g REstn it
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AR Z Gz Addigo] §& o FE oa) 4
A (nursery ground)© & o] £5 31 Y& & 9u
gtk Huh and Kwak (1997)0] w29, da e &
W Aota] Aol & 2] L eelgrass beds)o] & wgd
Hoj ot Buga 22 2R PYidel ¥
L sk el A = sl E(Thayer et al., 1975) 9]
GGl vla] Holr} FHG ¥Rt ol g, B& F
2 98 2] & #AAZ od AR|ojE] 4
ot o 2 A8 & AW

EAR AT o8 5E4& 3 F, 3
ke 270 93] P& Eole=odFE F
Ao g o dle o Folng FF5Y] E AFH
52 3AYE 9% F UV Mol & g A

‘_E—\_
e wE, 27 AL AREL FYFH] ¥
=

o] o Eo] F2 &Y o] {2 FAAETT Yz
gt 53] AT 2mm F 29| v $ 2L A7)
o] FE & AR W Eo V| EA ez £F o F
7F Bol ¥ F e 2L #EAY. FY Y
ANA 2HGFA FAY, 5L 2 A5 ol 7ol o3
og s o {7 & A 10cm o] Fe] HE
FZ FAHE FL 48 olFE F2 ojYste
AT oy EAS NHH LR Z HAFE)

HSASA HR = A BE A 2H BF
g o] E FoM A &AL R Fo] ¥ o
U, 19 B oFTEL AA e 9
(schooling)& o] d<talol P 2H37] o
Foll o] = 53 A Qo oY o] T AF
& Btk 53] 240, 7hviel, @), A, Wy
o]e] 74§ ol Aol FHd A=, Bl
FAH Avtele Eol, 2 AdL 7HEed, 2
2l Wigole AL ofgFo] Btk ol &
e Addgo] o FE o) AV Hog B
g=lof o] 53 gl efn gt

B 2APZIZE B2t Folb el ofs) A e
AYEZ vwa & A, v FA ANE AFF
¢} o] g o] Yo vl EA vErRT FE A g
=R g M At AAH de F A
4 o] 5= ofztel o F Fo] YF3| FUTh
(Hwang and Kim, 1977; Lee and Seok, 1984).
3, Lee and Kim(1992)& o}4tato] A otter

trawl g o] &3fo] iz} ¢t Fet AT A YES
v ms) & AR, oj g FxA 3o fFrelw
Aol 7k itk R uatsich

ol e A#E B, A Huld S FEHoR
ne AQ gl vid GG 2 FEAY A
dolFe g T v 2 H7] d ol 4 =9¥d
ol @A 3] o} o H o] At Wi, e
€ o771t & QtE ol 7] f &ol] W =u & go] A3t
5o ojg o] Frtd 7ol Aty AAE
T FRThE el Blo] 3377t 4] &l §&
o] F7F Wt W3 #HEFd= A Fo Ued
(McCleave and Fried, 1975; Horn, 1980; Quinn
and Kojis, 1987; Wright, 1989), o] & <&} ¥ &
Qtol] o] & o] 1% 7He 4 = Ut

2 o

A o= Aol 243 Yol
Jal AYAE AT F2Y LAY WES =
Abebo] 1814 19899 59 8 1990 49744 1
4zt oY ol FE AMetAch Y o8 A
A€ ol Fi F 5630l Th AT 744 ol of
gEgon, 2 rgoz 3o, 41, W], 3
Yol ol ol YUt o] 5 601 F L AVE o5
F AA %< 93.9%3% F oY Fe| T38%F AR
St & zA oA AP o Fe) BREe
10cm o3te] & AFE AW 29 o] Fo Avk,
WY o F9 Aoz THH AN Y
% ojfEe TP ARNEE B AR
AFFE B} g, A AA T YAFE
Bol £& 2 e Bk 2o ALl AW A
A R AAFe] oS ke e Rt Fuhe
EX5E o gel 7 ke ¢ Baed, o Al
7190 A7k 5 A <) 90% o] 3 A Kk
23 g Gy vl e A%, ¥ Sl O B
& ol %% % 4 Fol AL
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