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The Demersal Fishes of Asan Bay

II. Diurnal and Seasonal Variation in Abundance
and Species Composition

Tae-Won LEE and Gwang-Cheon KiM
Department of Oceanography, Chungnam National University,
Taejon 305-764, Korea

Diurnal and seasonal variation of demersal fishes of Asan Bay were studied using
seasonal samples collected by an otter trawl from autumn 1989 to summer 1990. For each
'sampling period, three to five trawl hauls were completed to obtain day and night samples.
Of 32 species identified, Chaturichthys stigmatias, Cynoglossus joyneri, Thrissa koreana,
Repomucenus lunatus and Hexagrammos otakii accounted for 79.5% of the individuals
collected, and C. joyneri, T. koreana, H. otakii, Raja kenojei and Kareius bicoloratus
constituted 67.1% of the biomass obtained. Apparently, larger number of individuals and
greater biomass were collected in night hauls. However, there is no significant difference
between day and night samples in community structure, mean abundance and body length
of the dominant demersal species. The greatest numbers and biomass of fishes were
collected in summer and the lowest in winter. The abundance of fishes in the study area

were dependent upon seasonal effects such as temperature.
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ol fol H|3le] o]F o] o}ale oJFo HBAL
A AoFE Holfol vty o)Fgo] F3ld
o] 79 AFATE AoFE o= 3= A
$7F o AFAANIIZE otter trawlo] I o] &
" h(Livingston, 1976; Horn, 1980; Allen, 1982; ©J,
1989). 1eu}, HojFo B¢E AFE o]EFHo)
Ao A8 ¥ o] (sample variation) 7} A&t A%
T2 FFARE F357] Yslde Ay o X
S Jofsta o] FEF F e FAFAA Yol
878 (Taylor, 1953; Oviatt and Nixon, 1973;
Lenarz and Adams, 1980). At8 9] #ol& A
2o AlF B¥ =y 389 MYyn ze
ARG 71 e o) {9 PFo o3ty AAH}
AF7), &, A BE AAF FAY HELS
Hza g2 A77F 59 gl (McErlean et al,
1973; Hoff and Ibara, 1977; Horn, 1980; Nash and
Gibson, 1982), @71, &, Fof WHo| ¥ I7&
a3 He Holt} ojFx Wite M2AH o] 43
A7 71 dF WFo] @ B A8E Aolst
Ae Ro &EA oy dF g4 wa A
#7t dA&AE Fech(Allen and Horn, 1975;
McCleave and Fried, 1975).
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mE FH U S B8 o7 54L o
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AAL AT AAAAI A qF AF7 £
Ror(o], 1991), ¥ AFME AAE Fof &
EE ulgo g yude wE WMol wmeotslm
AAE EHstnA g

HE 2 ik

AFE 1989 119914 1990 8€ Alo] Z A
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Location of sampling station in Asan Bay
(shaded area).
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trawl& Aol % 15m, =] 22~24mm°) A3, 20
13 AR AFL oF 2,000m AZGHG. B 4
Fo o] 2-¥ otter trawl®] el 2 AP L o]
(199D 0 A3 7]& 5o Stk

APLE 2 FAAE 10:00~15: 00 Ako], Wl
T 22:00~03:00 Afololl FasATE. FALA Y]
nitte] 71AZRA, 49 2 oel 1359 2024
gt 2} 3~53]4 oQstg2 Table 191 893}
At

AYE oFe YREDSE 4F4dE v
¥ 2 AN FAZE SHAYD. F9 5H
= A(1977), Masuda et al.(1984), Lindberg and
Legeza(1965), Lindberg and Krasyukova(1969) %
£ o] &N

ARG dede] AFPE olFe FFHA Ao)9
HRE 95t Bt AFHE o7 MASFe AA
o] HHES tteststed A

@3 e A E ojFe FIATR oS v
3171 fi8td, AHE=R Wyt AJA o/ E &3}
o FZAPBE AT F, Wilcoxon? rank-sum

(z) E4E 3] 998 5%014 FI£S AAY

Fig. 1.

Table 1. Number of trawl hauls performed in day and night for each sampling time in Asan Bay

Sampling time Nov. '89 Feb. 90 May '90 Aug. '90
Day/night Day Night Day Night Day Night Day Night
Number of hauls 5 5 3 3 4 4 5 5
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ows=W,2] FA4t
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Wt Bo QHAAT AFTHTES ¥R}
913te] Whittaker and Fairbank(1958)2] i &-fFA}
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PS=100(1.0—05Z | Pu—Py | )
A71M, P,=FE a9 29 MAF T2 AAZFY

R
P,=H¥ b9 9 MAF L& YAF
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20} A4 Shannon-Wienerd] 22 ©]83}
o] A28t} (Shannon and Weaver, 1949).
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N=i5 9 MNAF T WAF
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ZAL71HE S F 39%F, 2558704, 44,553.2¢9) ©]
F7b A9 28T oFe 1A E(Order
Pleuronectiformes) 21§+ 8% o] #(Gobiidae) o1 F
9} o] s|A A= o7 F = vl (Hesagram-
mos otakein) ¥ ¥ (Johnius belengerii) 9+ 2ol ule
7t7tolel HEE AMBES HolRde o Fr}
FZ2 olFA3, Mol (Sardinella zunasi)st 2L
Holgx 48 ANy 2 & F A (Table
2). 8% 712l ZAN(Cynoglossus joyneri),
FAx ), E7+A 9 (Kareius bicolovatus) &+ & 7}A)
X (Zoarces gilli)) € 4418 A% 283ste o] Y
F A% (resident species) 22 FAHEHT}, Zojg

(Thrissa koreana) = B Agl, AAYS (Chatu-
richthys stigmatias)S 7483 A-gell B2 4ol A
A=) ARl wet o] e A= AHF
(seasonal species) -2 Hadrcth

gdHo 2 ZojEl7zt MAFAM 324%, A F
X 103% & AAS +F=7 M w3k, F
A7t A5 305%, AR FANA 296%F A
g AAFAME 99 2% o2 AFTSE,
£ %l (Repomucenus lunatus), Fxev]e £2=2
o] 5%0] AA A+ 795% & AX AT A
AZe $3A 55L& AN, Fo(Raja kengjer), T
olg], FAxYnl, E7tAHY] o2 o] 5F0] 67.1
%E AA3Y 2FF] 9% $HET BUR

BREEH

A7 F Goll 20%F, ol 27F 0] AP HAAL
Z AAD 39F 712d 6Fo) ol AFHUR
4%o] wout AFHR o, o eu Who)s}
3823 (Sillago japonica)©] 2418 B EHHA
S B Udx FEL F AT 2HIIJL, 4
A B F AR MAFE FRYF 127A S
ALt 1~3MA o] A3 = AH(Table 3).

Z AR 1004 ol ARB Fo AT A
Aege ZojgE A9dties R} o g I
A7t AR E G U (Table 4), 7L FR%L SAF
o2 f9o3 2ol 8 Bolx ggkrh(t-test, P>0.05).
Zolgle A gdde wEY: B §FosA
2o A A A ttest, P<005). & AR
FNAGFG AAFe FFE Yol w} F3
AolE HolA st

A9 tteste Wel AJA AR AAF
AR E JEIE Ao FIEE BAHSHY. 18
U, gyt A3 E ojfY HEER Aol flo=
Fo o} v Zo b o] AYHe FIHTR
4ol 2ol Bd F Utk ol F EAs sy
AZEz e ARY AF Y ranksE ©) &34
Wilcoxon®] rank-sum test(z,)Z 3+lth(Table 5).
Wyto] AIH NAFE o] 83 Percentage simila-
rity index(PS) = 7}&3 Agole Ha3 £& 78
%9 74% 0101, B AENE 31%9) 48% = ]
od ggkou, 2.3 AL AYgstues 9%
Aol & Holzl UtH(p>0.05). A FE o) &%
BS-& PSFko] 7HeelA E Aboldle 42~52% o
A3, JEd e 67% 2 T8 Ad vlste %t
28}, rank-sumS ©] &3 whte] FITE o)
£ MAF 2ol ALL Agstue §oF xo
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Table 4. Day and night samples in terms of mean number of individuals, total numbers and total biomass of the
five most abundant fish species for each sampling time in Asan Bay. “Difference” indicates whether day
samples were significantly (S) or not significantly (NS) different from night samples based on t-test

(P<0.05).
November 1989 February 1990 May 1990 August 1990
Species Day Night t Day Night t Day Night t Day Night t
Chaeturichthys stigmaties 84 128 049 13 47 209 - - - - - -
Difference NS NS
Cynoglossus joyneri 14 30 079 - - - 304 590 142
Difference NS NS
Hexagrammos otakii - - - - - 1.0 13 018 48 108 219
Difference NS NS
Repomucenus lunatus 24 38 087 03 23 160 53 83 065
Difference NS NS NS
Thrissa koreana - - - - - 64.5 23 203 604 62 319
Difference NS S
Total numbers 252 364 075 43 133 199 898 443 107 1050 84 077
Difference NS NS NS NS
Total biomass 979 1900 122 8% 405 110 1283 1250 005 2012 235 043
Difference NS NS NS NS

Table 5. Comparison of day and night fish samples in terms of number of individuals and biomass for each
sampling time. Percentage similarity (PS) is explained in the text. “Difference” column indicates whether
day samples were significantly (S) or not significantly (NS) different from night samples based on

paired rank-sum test (zu).

Sampling time PS Nz(: of lndls)'ifference PS Z]flomass Difference
Nov. 1989 78 -0.611 NS 52 0.000 NS
Feb. 1990 74 -1.296 S 45 -1.650 S
May 1990 31 -1.265 NS 42 -0.813 NS
Aug. 1990 48 -0.024 NS 67 -0.354 NS

7F it FHO| T2 EHEK WEp

Wikl oial AP olFo] Age Aol FA
871 At 3 5%, AADE, FHY, Axgq,
=g 2 Zolgly Fof FAAFE tAFs AT
(Table 6). 19899 119 LS9 A YF&
RHEELS 141.8mm, WEEL 1334mmE FHE ]
DL ¥ 84mm o, t=1788 g
T Aeole AP, 5% Fo3tA FtH(p>
0.05). o] & "wWyoez BN A FAoe
FAxgn) 59 F8L v H3le o] {93
2 MAEC] AAHAeY YA FEL o
ot FEY A HFo] FoF AolE Holx
ket

119oE vl 15F, Wl 14%, £ 18%°] &3
sttt o] 7k o MA LA E AATFol 344
%E A $HIIUR, ez SR}
Egelrt 242 14.0% 9} 10.1% 2 A 5 tH(Table
2). AAFNM= g AR FA7 2 Fol7} 347
%E AA3od $AFHD, E7HAH Y AHALF LS
151% 9} 94% & A3 (Fig. 2).

299 9%°] 283 EEFZTFVT M 9%
o, oA a5 (Trigenopogon barbatus)< A &3t
1194 2dsAYD FEoIU MAFAAN AHF
0] 34.0%, AAFoNA Foi7t 34.0%F 3
2, 7l 9 Edee) $HATE HF gof vt
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Table 6. Average length (mm) of day and night samples of the five most abundant species for each sampling
time. ‘Difference’ line indicates that daytime samples were significantly (S) or not significantly (NS)
different from nighttime samples based on t-test.

November 1989 February 1990 May 1990 August 1990
Species Day Night t Day Night t Day Night t Day Night t
Cynoglossus joyneri 1594 1686 0.87 - - - 1781 1634 252 1795 1786 043
Difference NS NS
Chaeturichthys stigmatias 1418 1334 178 1733 1233 212 - - - - - -
Difference NS NS
Hexagrammos otakii 1730 819 237 - - - - - - 1340 1297 0.60
Difference S NS
Repomucenus lunatus 1267 1300 049 - - - 1122 1064 144 - - -
Difference NS NS
Thrissa horeana - - - - - - 1047 1057 001 1048 1065 056
Difference NS S
Feb. 90

W C. stigmatias
]

C. joyneri
R. lunatus

H. otakii

T. koreana

K. bicoloratus

B Z gillii
O Others

Fig. 2. Quarterly species composition of number of ingjviduals (upper) and biomass (lower) of demersal fishes
in Asan Bay. The area of each circle is proportional to sample size in logarithm. The number on the
connecting arrow is the percentage similarity between samples.

7 fASHY HEFAIE e ANASFT) 723%,
AR Fo) 702% 2 =L & BRI (Fig 2).
590 Yo 21%, W) 20F, & 2720 28
gt EHFFIE AV F M B2UY. 27F
7hed 5% B 2339, EFSE AI3)

E AL 2¥3Yd F& ZF 88U 7
# Agel 7HF B AV AFHAD AA%
< 5¥ele &std fAF 02% 8 AAS
, ZolE7t AAEt HAZFAAN T 49.8%
207% & AA% +HSFAS e AL 10%

R4 e K
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g AR FANE ARt AR FAA
2zt 172% 9} 2L7% 5 AAS S Toje GFe s
SZeAth ALH B RHERAE TE AAF
7} 215%, AN Fo] 27.7% 2 o} B FRAL
7Heolud ALd g F4s BATh

gddE 2ol 13F, W 14F, F 1650 ¥
s, o] Al7lelgr EHIF £l o] (Sebastiscus
mamoratus) S & L5 (Tridentiger barabtus) S A
EtaE g4 2dF 250 FAUG 2
ol A8 o] L $HTE Ry o] 2F9]
AR e} A Ze] 816% 9 65% S AAFHAYCL 5
47 89 BERAIEZS AAF7t 61.0%, BA
o) 546% 2 vl ¥U

347 1199 2@ 25% 712d o F AA
Z2xo02 28% L 7502 AFH AAH Aol F
% 29% 2571 1R 2ok E2A49 vt
He WEFAE gE AASF7) 127%, A Fo
167% 2 TE AR Alolo) ¥3ly 7} o} F
AA Aro] 2z Aol 2A wEEL @ £ Yok

AAY 9o otter trawl 208 13] 49 3
FAAFE 7Hede 2529 36470 AX, AL
o= 713 Fe 437 133/MA oAtk Bl 89.8
7 430A2 FHQL, dgde dF M =
& 10487 86478 ol ATH(Fig. 3). A ZF= 7HA
2o} Hj2g Ad HEFRIS Bt

7AgoE B AR AA T AADGFol 2%
33% 9% 35%S AAFIS B & £ SHET
ol 2OYAASFE 2188 1992 TE A
b5ty =& Ho|th(Fig 3). A-gole $HE
EL ARE dYoy 23F 0 AR A4 6357
g o2 Yol FORAPAFE 7R F2 163
7} 188010k B9 v R ZojErt FAA
59 719% & A8 SAESFIF /M B
E BFL FUIGPAFE 142 @koy, ¥
o= Zolale] $H T Yol I M7t 362%
2 AAET YA 25 $UEI wob FOF
AR $E ol vate &L 2230tk dEole
ol 2ojEls} 576% &, Welle FA U7t 68.3%
2 A E 2 2UEE By iy FOUYAA
S 77 444 F 7HF Re 1217 12201
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Fig. 3. Diurnal and seasonal variations in total number
of species, mean number of individuals and
biomass (g) per haul, and diversity H' of
demersal fishes collected in Asan Bay from
November 1989 to August 1990.

o}, ke Ao A otter trawlS o] & A F=
AFar(o], 1989) 3 Fale 23 (H, 19D A A
FHARx, A7 =7, FE, AP EYol oF
 apel7t Jov AL AL vud ¢ A&
Ao Bt 2HEFE FFT(0], 1989)2] 43
Folut FaE 28 (>, 19D 9] 665 Hl3to] o}
Abero] 33F 0.2 71 AUrh & AN 28F
F 2152 Ay 28I, 21F L d3e @
St = 23t ofatwtoll e ol FAU
7t e QLS R iy, A Aes Wl
(Scianidae)® %38he W9} B7X agn 7t
AA 3%°] 612%F AXFAUL, FHE AtolA
£ 35 ol (Gobiidae) ol &3} Suruga fundicola,
= 3105 (Amblychaeturichthys hexanema) % + &
7 (Amblychaeturichthys sciistius), 13131 32 (Th-
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vissa kammalensis) 2 2 %) (Repomucenus valen-
ciennei) &) 5%&°] MAFS) 663%F At -3
st o) wa M2 o2 FFE e
olatgte] AN AL Zydo]l Azt =FIT
78 sigqQ vk, Apnke Hol A MY =Y
AR ZFE optutr= g Holth Fijx 2
e AR A5nHd FAE 2RV FH He
2 A% A5 §50) AoF +HF ZAA
xgqloz Z2AHT opawre $HF TojEE
B 24 qF 2@ AdEos Fhede
utgte] B Re ZAdg un] Agddgtd d8 2X
ste ARolh FalE At FEE 78 o
FE [ojEle 2L Fog Holn BFe ARE
7t o 78 AMUE Agacte] AREAE 3
oo EXe= HAFE 53| A7 opitwte 3
e FAZ 7Hed shjolt)

B FAE9 L2 AR el F9 -3 5F0°] 795
%g A AFPe 680%, A= A
663% Bt A25Fe] 4T $AE g2 HY
Hl3te] ot o0 Hede =28 vET A
8o AWy sl AE Aol Eol Hol7}
FRggox BFI o] FHA F3F 25T
93t} Ade] ugl $AHF(Allen and Horn,
1975; Haedrich and Hall, 1976; Allen, 1982). ZA}
e =279 A HF/HTol 8o olF{d

W 87 stress7t B3] skl 25Fl oD &
427t g e ] 53 g oz B

122 2= 3

AR

B A7 A oltgte] HolFe AMe] uiet
F2AAL ABEHY Fopo ma FHot Fx
d Woll A fod Ao]F BolA U} AFFol
i, B2 et 2HIGH oY olH G FTEL £
viee gy AAFE AL F(rare species) T2
T =] ATk Aot A Fof HFES AL
3+ Livingston(1976) ©|\} Horn(1980) = A F <

& ARAZA g ¥ 2 AT 9]
ol Yotk 2838 B 979 AFe Zsirth
ofatut opter trawl AR A ZoFE A3
REY $HFEo] Wol sty yeol ZEMA
U BAFE gkoy FAHRE {FoAdA &
stk 2 A7 AEFHANNE 7 A 3~5389
RS FH3A Bl HR] RE HIAF ¢t
Z718 A e AHolrt fo¥ £x Y 2
Hu, 97 A% a4t

"y

19

Al AAF AP
AR5 7] oJH7] BEA 119D A

e & HAAHLE UREY F U HA: AYIA+E
ZEeg2 ARE FASHY, 4AHU dEL 2B
Fo F7bd el f9xrt e84 £ gloy
THTEE AgolFY 2o 2FFY $Y&I}
B2 AT BESFY F7 wet 2A ¥3ky
o=} (Livingston, 1976; ©l, 1991). ¥ A7 <] Wil-
coxon® rank-sum 4ol 289 FHdFSFE F
1zt 29 AF MAFIE HAYE ABL A}

RE Fo} A% A7t H2 £HOFY 4
T 97t Fobo dat fodA uHx g
=gl webA, A4 olibge] ALE £ R
NoRE AR I FRE BYE £ 9L
Aoz Bmod

gutyo g ofe dHT} do ol AYHe

Aoz LA 93, trawlold seine ABEE ¥4
g A7 2dF e, AAS, AR o] gl go] A
A= Z$7F Ras A Livingston, 1976; Horn,
1980). 181}, McCleave and Fried(1973)& =!I
T AReA W AIJFrE FARIL A FE
o] frolatAl %ol AFHEHALH, He F93 %
o8 VEd Rk W] o7t AH, &2
%o oie} fosds ®olr)

Hgte] mE R FY Aole 1) ofFY Wt
02 AEFHA MAXY P59 o], 2) MAE
9l A8 YE =32 AYHod & vk AA
8L Wyt AAA olF& BE{AE HPy
o]F9 dFFFolEL F LA AldolAw |
< A Ao 7O Fof M oFol} PFo o
g AT v Holrh, B dF9 x5 A Fol
FA% zelE vyl oy FERFAES
FHolzsls FolFolt, 49 diide] HYdA
A, FAxgv € Bele HAE siztoldw A
2Fs o]F o2 Fold wi} I BEJ} fAMEL
otter trawld]l & FFEE Z o7t g+ Ro=
gaE. oo ¥ TojEe FojFolt o
< 4t 7i7lolo] W EAW dee Rists Ao
2 A ET 2 A9 @4 2AE B{ERe
dFuislo] o)stH (Park, 1990), FAIGL =&
7t w2t o] 43 Ejfe] Higex ByEtan
B{HEE0] Fhoe utd sirlo g, dele B3
Aol AT S WY Tojge BREE
& FHRIE ARE EFFEY FFolEL
upg} o] F 3] Fof B¥y} thE Aoz FXEHY

‘Zolele] Fof ol FAol BTl vy T
RIE £99A T Aok AR olFE Fol

' AR7IE Q48 =98 4 glon, & o
7 5EFHog ARV NE =y YHT W
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o & olF7F AP Aoz FA3HHMcCleave
and Fried, 1975; Hoese et al, 1968). ¢}4tqt £
AoF 559 4 AF Wy FIAZLE FAdS
HAxdre @o] BEY {&tA a1, & FL
frol gt zto]E HojA gt Horn(1980)) 3¢
T 2e FoA Fopd wat =77F Aol7t §lo]
37 mE =& Fold Yt &S AV
4t ol4el AAge Wy BEIFS MAA, A
3, 39 g & AL ¢ F Utk

=2

FH 28

obdTt Aol Fe 2RFF, MAF, YAFE A
e W& @S Holx B 7HE Alolof &
TE Bk oiiwre Ag HAF 2L 5T U=
HEE AoF7l €455 sty sy F4lo] 2
& Rog o] Hog A Bo|Ho] £
o] edHA AojFIt TR o]F 3t Wt
o] A H o]FL o] L3 JIE7A A A
22 FR3dY.

st Bl A4FSH SRR $P=7
ERL AL 28T FL& oAYEE A
€ 7189 8% Fo2 745 A F A
Hrrel Ay HEFAE o] 723%22 w2
@s 2o 7Eed MAEE o Fe d¥Ut €458
3t 3z o]F T o9l & Aol7t flv A
o2 Hddrh AMsld AY3te FFFH odR{e

o] 27t ¥ Hald AU EY5H
#Zo] ™A R 2 2 HadA Hle
o ¥3te HHTEL Ao AAGAE e ¥
@A FHe]l L o Abs oFoitH (Y - 9,
1990). 4 - ©1(1990) 7} A gt Sl A AL &
BME o] oJFE Fo & AMETE 2L
Ao B2 Azt AFH] £ AL vi&3 A
o}

Eole A VI F M 8L 27%0] 293
AL, 7FEAA AE Abo] $F3AY AALEH
E7tAu 7 A ¥E, FAFQ AojMd g 2
olel7t Bol AYAAUT. £of WajelolNE B3
o oA YFF oJFEo HTLE o]F3}A
derA o2 olfY FF7t F71¥H(McErlean et
al, 1973; Hoff and Ibara, 1977; Lee and Seok,
1984; &, 1991). 59 £8% ¥ 7ted 5% &
AT 2HSHL L ATl AFYHUL Ao
71 old AFx v TEEHY o9} e
2o Aol A AXGe] HHE AFAME #
=)ol (Lee and Seok, 1984), B0l B2 /71 W
oz EHEE ¢ F Atk FAZA FAdE

B £Ho2 Fet & $HEI AEAA
A& o] F& o] ¥ Adde & A
A7t oz o]F3te R E HAT) Tojzgle W
o)t B (Engraulis japonicus) 9+ SASHA 9] 3]
i AF o]F HojHd AdgdojFo] Yo g o
T8l AgtEtn o8 ZFE7tA WntolM A
Asle oJFolth(Lee and Seok, 1984). Zojgl=
QoA AFF AZ} Zo] RolFoj} o= niet
7H7kel o) HMEH otter trawloll MAYH Aoz 3
ot d¥ozE Yot AR W= B

T

X b Aol dok Asde HHH oL g
el 343 o Foluk(%, 1988), ART W

o HlEle] $H I}t wgte) o) AL AN O
ol mejdz dele HEdE& HEde ojF
7] qEe MAEzst AL Aoz yAE
A g 228 AY3tane B 2P o
ZolA FAYY Zojeld ¢FxE B vl
o Eow, APAMAr AANFLE 2HAEFI)
B vdly A AidHLE E7tn ¢F
2% A¥Fo] Bol 4% HnFS Jehich
o g9 2UZFY ZAe Ho ATL 39 4
Doz FAEALD Holrt A ol F Y= o) F
B FOlEL ol /HYHA ¥eH " Ao
2 F3 ¥ (Lee and Seok, 1984). AFute] 27F
EZo A AQGoz FAMG AhF o 9 3lH 5~
64 WigtelA A R3std 4B} foES =
Td Atrtel2 FEste =AY BIME 98
oA MEFo] HAE YEPAT(A - o], 1990). w}
A, dRFE AYstae FolEo] LA T}
7ho]l2 HIstdd 2 Uidolgtx F4 o ujel A
Adzst g AL & Ao
29 ddsyl ME oy AHolRe x4
T2 gFd WE oo} Uyt Alolq] I, F
ol ol FLo] B AL AEF]
A3, B A QF Ateloe gty Ae)d ojdL
o] &8t ojFEo] YNog o|F3e ¢Ho=
7t RS BAY. AR F2HL ©)(1989)
7t A Ao RAFA Bl A o] ddE
F712 AAd) vt APAo 2 vHE ¢ & Uk
ol#3 AA H3e 2 ol olFo AFA
a2l 22 Uigtolgtx Aojel Folel A7} A
% vl uleg} Fx4o] WIly gFHoz WEY
Aoz modr
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1989 7FS oA 19908 o F Apo] ofibghol A
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o Fof 2 AE AE S EHEAT Fot AEE
Zy A7 ETy Fof 2tz 3~534 33
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& A3 AL, A ZFANME C joyneri, T. koreana,
H. otakii, Raja kenojeiSt Karetus bicoloratus’} 67.1
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F2i e HUIE Hole 84 93ty 2AH
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