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Summary

Little has been known about the fishery resources community and its feeding
ecology around Cheju Island. A set net is used to catch pelagic and part of non
-migratory organisms at 66 places along the coast of this Island.

Collections of organisms were obtained with a set net during 8 months between
May, 1985 and May, 1986 on the coast of Pukchon. Most of the organisms,
representing 36 'species, were less than 20cm in length(93%), and 120g in
weight(91%). The four most abundant species were jack mackerel, Trachurus
japonicus ; Squid, Tordarodes pacificus ; damsel fish, Chromis notatus ; and rabbit
fish, Siganus fuscescens, which comprise about 83% of the total individual and
about 73% of the total catch.

The diversity index(A ) of the number of species and information indices for
individual(H’) and catch(H”) were the highest in October and the lowest in
September. The variation of these values seemed to have a close relationship with
the change between the species number and catch at that time.

A clustering analysis of 17 species which appeared more than twice during the
8 samples was illustrated from the similarity matrix. All of the 17 species were
grouped at the 0.2 similarity level. Three groups were present at 0.60 level,
whereas species in other groups were sporadic in occurrence. The first group was
composed primarily of the 6 most frequently encountered species, including 7.
japonics, S. boops, T. pacificus, S. pinguis, S. agoo and C. modestus, that were
captured more than 60% of both the individuals and the total catch. The second
group was composed of 4 seasonal(mainly spring and summer) fish including S.
fescescens, N. ransonneit, H. poecilopterus and C. notatus, which comprise more
than 20% of both the individuals and of the total catch. The third group was made
up of 2 species, O. fasciatus and P. major.

Stomach contents of the several species were analyzed. T. japonicus, ranging
from 9 to 17.5cm in standard length, mainly fed on fish larvae,decapods,amphipods

and arrow worms, although. there was seasonal variation in stomach contents.



In S. japonicus(10.6~20.7cm), larger specimens live on varied and larger
invertebrates(euphausiids, amphipods and arrow worms), compared with smaller
specimens, suggesting ontogenetic feeding habits. Food organisms of S. pinguis
vary somewhat by fish size, fish and crustaceans occurring frequently in small
saury-pike, and almost fish in large saury-pike. Fish, squid and crustaceans were
the main foods of small squids, T. pacificus, also fish and squids were the foods of
larger ones, indicating a cannibalism phenomenon. The main food items of C.
notatus, ranging from 6.6~8.4cm SL, were small crustaceans, Oncaea, Paracalanus
and Calanus.

Materials collected by the set net and MTD plankton net were used to ascertain
food electivity of 3 fishery resources : Mackeral, jack maékeral and damsel fish.
Food electivity of these fish does not tend toward choosing certain food items, but
depends on available food at the feeding size, showing that the former 2 species
have a tendency to take large crustaceans and the latter smaller ones.

A trophic diverisity index(Htr) of 7 species(7. japonicus, T. pacificus, S. pinguis,
S. boops, S. japonicus, C. notatus and S. fuscescens)was calculated to figure out the
information content per unit catch for 3 feeding types(zooplankton feeder,
zooplankton and fish feeder, and fish feeder). The value of the index was the
lowest in July, and the highest in November when the fish of 3 feeding types were
somewhat evenly occurred. However, it is presumed that predation-pressure on
the coast of Pukchon is strong on fish.

The diagram of the food web obtained from the present research is shown. The
figure indicates that jack mackerel, mackerel, damsel fish and anchovy were the
secondary consumers which fed on zooplankton. Squid, japanese bluefish and
saury-pike were the tertiary consumers, and yellow tail was the fourth consumer

as the top level of the food pyramid in this community.
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WA d¥E A AMREoZA MAs e, BHEol R B
S 1 ol EAYUETol B Huo o¥FL WS T dojAzm YUth
BiE 20052 &#kiol et ME-E WEHFRNAI) Bl BMERES st
ZFog BAAZ HEH D Yol ool =& £HE EHEAS A
slobst e #gitel AWRES ABmoz fMsted s T2 &EHS A
Aolch, md WiEe A fiA 4 nxo P4AAE R dlMdE
o] Aol 2Ast s BERES FHI £yitge] HEmd FHYAS
sts) F9g "Bast gleh, oSl MOl BEHmE Tkl 38 AT &
#o AmEES FHsied 28 BFRH shurt slod (Timonin, 1971) &
Rol MHAEMEE Ada ©%5S gotslsdls %2 5lt}(Cushing, 1980),

mAEe) BEgEd daldE A2 e A7t ol FolAxn e, BelEot
dhed s FAozd MO BEMES FTE®REH A A7 (Allen et al. 1975,
Allen. 1976, Horn et al. 1976, Horn et al. 1978, Horn. 1980, Horn et al. 1983) &
2 EAQ Fltn & 4 oS Aotk el Y WEHE FALEZE F8
N2 o BEEEEol ZEi#E (Okata. 1975, 1976, k. 1975)% v 3shod fisfuigel
o] AZ=A ol o1 (Livingston, 1976, Lasiak. 1984, Hur.1984,Richards et al. 1985)
55 o ol Folxa Qlrh

@Eo] ol o]r 2428 iAo zd ARl ATV AEHoE o] §-of
A1 (&S, 1970, &5, 1970, fh. 1971, %&. 1971, S, 1973, . 1981, E-=.
1983, fb. 1984, =5, 1985, &5, 1986), S shdel ol XS HEmE
of mpimEol Ba AT (S, 1984, FF. 1986) &% Hmol WA A= o}
A5 & EES BE#Ee] S4S 9 Wi mEpsedd e EED LRl
olztx & 4 et

A, A e $eldetel mERniEe EEMES o (&,
1982), KEAMol MR HANT Yt o FHHL Yo (ES. 1983)
o] Aol & urgt FaAel ZALE AH o] FoiAn YA A F, RS
o 23 dlsEe o5 (%, 1976), AR WEL(E. 1975, 1980, 1983, 1984,
1985), #BWA T AR (Kb, 1972, ®. 1972, #h. 1973, . 1976), —EpHES]
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RGP A7 (86, 1971, M5, 1972, F5. 1982, &%, 1984) 5ol #al ¢
FEYAR, oE o4 WAl ZAL dlfFolofd AAHoz stetsie
o) Fabeh, zelv Amel Hikel o &4 EEEYS] 4B 2Ae Avdel
ohmz 7 FopHz shishd Fojvpelstel & FAlety gnArh
webd A& FFgeol A e ML B Y A EgEsle] 2w FEAE BHE
M o ololAE wEl W] % Ade] Ugtoz, wlA EME RALE
F LHE ol A e MK, WIHE BRE E SAME ERERE
ol olgl A4pel BeiEismel ol o & MRS dILE, FLA4ETETS BA

AY trol 9@ wolads £ ZAsted 2 B#E T AT
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A HRM 248 AEv BIKE R BAto HED FEMNA 1985F 5
A-¢ 19864 5 A7tA EEM wEel FAAE 8 AYFL A1EY HRESASG
(Fig. 1), =% #Wfe HEs A 2 zA77Ee EAS ERE BRO
BEY EEENA BRED £ 8 FANAS. E&#E @B 27.6mmXx
27.6mm % ct,

BB Ayh ol Y T2 ANE FE3UT Bl == F ER
o] ksl 7ol 2EMS REUC

MAH £ FA APAE E#SI AERE BT F 3T A (LA
e AR 3 #ES S5 HAHEAE £ 4 C Incubator o 2 3H3}
dokzt 5 YRt Ac EARAEYW Sidl v At E&MEA A s A
opo} 20~30MEEEH S FAHE AR = IFA L] Z £ RBEISIA
ERstAc, BAEWS 5% sawadd EEAl A

Pukchon
[ ]

l

126°30'
T

>
1
of £¢

33°30°
T

]
126°30’
Fig. 1. Map showing the sampling site in Cheju Island
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BAEY Tt @A FAETiY HHERE ALY Ao HEm A
ol ARG Aot W FAEe AThENT 28122 BHBEANE 7158 Bt
2, KRB B2, 2wt o & fEEEdels B = 2 DR SRR
Rzt ch. B
BEAZY AAIAe T2 Jellld, 553 S+ S AALE
S EEete Yok fHREWS MR AHBelE FEH EE HEedoh
s 7}

Xt 2718 FHs7] A8 Wik7t A =HAYLE AR BEREWP 2
A5 Aol odFd ZEARE AL BRATYWS WEE 2 BLE B2E:
cheat A2 g AR A, B mEE oetd, ZFE 0, FER
2 OmEE ddEs 1 *M*de_i mEE AdHE 2, % REECT 2L 4dE
3oz F¥std FAW, B4, FAEWS HEibAd ael, A iEiksA &
< BE A, 172l L RIETRES 52 B, 1724 54 3 5 3+ §F C, 19
[E & 4+ ¢iv B5 D 349

el EvEr EE Aol BE mET Y HRAEYmE 2487 A KRS
FAsta I Es RS KREole O 56cm, £& 170cm, #8H 0.
33mm x0.33mm ¢ MTD & @S2t 3E vl Eo| flow meter & 247 2knot
2 1057H ¥l oot HRES BWELILE A5 MibolA 5% s2%

Aoz FEEAZ % AYAE EEI #mES 23} 7] (Folsom splitter) &
ks £ F {1 AHE AAY S siFAelA Tl BrA EEStE @
wes e

SRkl SHE &, BES TAS: EERS EREEY MRS dolrl
ate] g2t & SEEETEH (Simpson, 1949) & ol &3¢},
2 ni(ni-1)
T N(N-1)
o7l A A BHEERN
N ;Al5F9 HfEfeH
ni ;ifdel FEMEEK
a8d o|RollA dojAl A9 UL & FHEIAE ol WA, 18U HHR
BfolME A 10 oz, 2ABAq wHolA EFE /1AL Fei7t glenz
A7l SBEY HE2AM 1-1 9 #%g A4std AL
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=3 PEEMES ¥kl o3& A3 A4 (Information index) 2 EFH T
fEagy A4+ &3 22 R (Shannon and Weaver, 1949) 2 o] &3t}

s
H’= - 2L P; log; P;
i=1

o7l 4 H | fEfasE Lz

Pi . Z2feEReRl N ifEel (AWM HEF
HEY HY e 45 THgEoldd, oMyt Figed 4% of HY 3 3
47F o, 1elejd o] @7 25 obE Mol ¥« Ho 32 o7t "Ho, B
$o] A4AdF2E 47ge H¥A5S ElRHE b 2os £HRo R e
W Zel ok of oost glemz, o e £mEE FrAF(H)E of
<2 FtEstalt

w

H”= - 3 Pilog, Pi

i=1

o 7] off A1 H" | aEES JuA+
Pi; Z88EmE ik ifE8e] £HREILE
=g Fo HBEEY AMS =4 L AR SH BT UIE HAMLEY,
mEtEY, BYWISZES BHE 3 ZASE £ Fo 3HoR S
33 S o] g3t odokr+=zo L (Timonin, 1971) 5 F¥rt,

o 7] o] A4 Htr , od o+ =9 c}okx 24 (Trophic diversity index)
B 2 HRAEY &
bi ifFRMS BAEY ER
REA R £ HBRERE Loty sste] MM MM MUEMEE =4
ok, BEVE matrix & 8o HBA FEHBll 7IQlsted o33} 22 Jaccord
(1902) o FALLEEFRE] o8 FHET 1% fERsholy, h#kslc EHECL Bons
FEsgfEEel U Z <l Mountford’'s Hik(1962) ol 23l dendrogram & 5 4135},



g7l Cs: BPERK
a,b; 28 &&° HHAAK
C: 219 #iE HBEAK
27 s4 HER Csol #e FAHHRC wosz xol, 2@ HMBRMUE
A4 A,
HRAEWS e £ TE G aass TAGE ApEe o4 74
g e BiFsiE A WS Ivlev(1961) ¢ BB (E)2A vEbl=h
Ri-Pi
Ri Pi

o]

P

rir

of7lolA  E . BEEEK

Ri; BAEw+ i@l Hmlt

Pi; mighel i MR
ol Aol A odojzl BiBIEES T -lolA + 1747 el z A BB +10
e e BEFS chate] sie fEelste WS oulsle], 1o 7H7E
w23 Z2A4 He ERERS =2 eg mich
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A FEMEC GLHEE EMLY EF EE &S ez (Fig 1) ik
@ EI T2 ol #H 700mA U FHKES ¥ 12m o,

At e ABe EEAA BErl Alsted 1A 7Hg 2 15.5CAA TA
of 24.2C2A 8.7CS #EJ debgtm, 10me EEE 117 M S
15.7Coll A 7 Holl 7t ¥& 23.8C2A 8.1C #E7F olch =AM ER 10
mAx e FHkEe 118 7b $& 15.6C, 7Rl 7HE ¥ 23.9C=2AM ZF
ol abel kiggbrt ASA vEbstch

2. BB ¥ FHED

(1) 28690 HBEAHE

FELIE SoF 268t 328 36fE°] ALt B A R 2 (Table 1), &
At I ERARE A A Yol (Trachurus japonicus) 7t =R 14,064 EfEH 42.
1%2 Hakel Fha EEmBeId e, 2 thgel 2Aof (Todarodes pacificus) 16%,
242} & ( Chromis notatus)14,1%, 5 7}A =l (Siganus Fuscescens)10.2%, =
(Scomber japonicus)6.5% M= g o] oi¥F [ENEE 4ol
o}, vkl fpiEES £E 2 I Eegel 5 %ulateldet. WES 36tEH ok
2] swolab WEE A 18Hc| siolck(Table 1),

g RET R o wEEd M Aol 7b 27.9%, 2ol 23.7%,
=714 % 18.9%, & = chel (Awxis thazard)6.0%, &2 (Cypselurus agoo)5.7%N&
oz wokm, aute) M 5% clateldich clsEE Rz e EEEel A
SRUEBSIE AR EHRol olHE o Agate AozE Ael, 23,
=A% & 5 Utk

ikt EEEA RED RHERER [Eam S Fig. 201 veblich, 248 W3
Ee S5 19854 5 BHE 8 AZAS qze FAcz A JebgARt 9
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Fig. 2. Total individuals and total ‘catch taken with a set net once a
month during sampling period at Pukchon. Small number
just above each month indicates the date of sampling.

(2) L HBlo FEEE)

AL HED £WESS ol o) #LE 2oln Uik (Table 1, Fig. 3).
= 1985% 5 HolE M7Bolet EsAAs &% ReMEREES] 43.3%, 43.8%F
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Ll 9lojAl 2fe] 2fEel 87.1%% Axse HEE Lok 6 Aot AE
(61%), ©A0](17.1%) 3 A74](11.3%)7t F2 $AFoz wBHHUR, TA
ol H7Bo] (49.4%)F ©7401(32.6%) 7, 8 Aole A 4ol (69.3%) 2k A2l E (9.
79%) 9 2A0](7.9%)7F 9 Aol A7Bo](59.5%) 9t &kl (32.5%) 7 10l
9 A o] (26.5%), A7Bol(26%), mH 7] (13%) B A=2%(9.7%)7h 11Rel<
A o] (62.8%) 9 250](19.8%)7F, 19864 5 AolE 2401 (37.1%)<t Aol
(21.6%) 7} & & B Aok,

= qolt 2 BEMMS Bl 11.3%~69.3%2) WA A A2
shol 7 (8 EHRES 40 BEHB), eAl A4 A &E HBEFAM Aol o
oo WEAo Hol SEIRER 2[Ms REHMBT, doix 3EI FHA T
AuiAz e $A23S sln Yol 292 HHAAE 19854 5 Aol KES
oz WEidod, 1% mEEe] FA dolym, e 6 Hel KR

rir

£3233) (2747) (4258) (165%) (426) (739) (968) ue7)
00 T T T T T T

Trachurus joponicus
Cypselurus agoo
Chromis  nolatus
Todarodes pocificus

Siganus  fuscescens

Sphyroena  pinguis
Cantherines modestus
Scombrops  boops
"}?} Scomber japonicus
21 Auxis thozord

u Etrumeus micropus
5 Others

Month

Fig. 3. Percontage of occurrence of the important species collected
with a set net at Pukchon. Figures in the parentheses indicate

total incividuals.
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< Sglou FEmels AA WBEe] Wl L AL vhod, Ty
9 Bzt 11A 9 H3E w mAnr)eh AzxEs Ao HREE HBS 5u4y
535 10 iy +dEHsln oo

LlEel #R24E, & AxiggolAde HRMEREEAY 24 1~ 2@ %4
ol ofs 28 HBEMES S0%LIES SR o, 1% EES group &

M ABolst 2ol 5 & Qln a9z S, 2] E, Bac, mAn
71 Fol o] SEAAA AlH o g gt £l SAAE 4+
E}-.

3) FEiG Bt AMER(L

gl o3 Fo4Me] HE LS Fig. 4, Table 1o Jebych HEH 4%
of AAl #{bE Bl 19854 5 Hollv S7hA e} dolel7h & & 248 S
69%, 16.8% =+ 2%Ec]l %489 85.8%% A, 6 Holt 27](33.6%),
2 2(22.8%), A2E(19.1%)°] F& EhaEoz BBy, 7Helt 2 Ao
(63.6%), #78°1(19.5%), 15°1(8.2%), 8 Aol A 780](74.2%), 2 A}(10
7%)7h 9 Aelle Ao (79.9%) 9k A 7Y0](14.4%)7H 10HelE Ao (4
9%), w2 371(19.2%), A7801(10.7%) = AZA(7.6%)7}, 11Hol& Ao
(44.4%) 2t 2 Aokl (30.1%) 7k, 19864 5 Aol Aol (41.3%) 9 3= (25
0%), =7FA1%1(12.9%) 7t FE&EHEB slF et

=, 2A4ole A gl HBRsSHEA 9IS AeetH 10.6%~63.6%2] = 9w
ol Aol EAHH Al 8 WEF 4@ HEHB o, Adol: &
[ H#std 2o thgo2 WHBEe] xol 8 REH 2@ KS HHELT ¥
A, oA 3E7F FAAZ ge BBEE Jelbdch, 290 SpA A E 1985
£ 5 Foll RELTECZ MBI 3 HBEko) FAH3 oAz, =L 6Hol
o BAEe] Fovt ool AdiA HBiAko] #3) we ART v, &
At 9 Aol RESHEoE HEY W, A 6 Aell, 2HAE 1186 &
& FaAZ EAHHB A,

LiEe #R2 5 @R oA 2ME ftpfEc] ol 2M REE
50%Lh ke AR Qlom, 2% BES group £t AAol9 2 HE B
4 3, 2t SrkAlA, Bl %L ol B Zgholw #EhIdL, 2
o dHAE o= 54 Fgo] AdiHoz LB AT deblc LR
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WmARC) o s LB AE EfesEel A ES MBS £WE
e md, 1~2MHY Mol EAMOR WMBIL Un oA EEE o
Fgiolat A o2 SEMBISE LS LA

Iy

3. BRI ME SHMRE

M FEENA BRED £Ee #BED #E SHMES Fig 5o e
2o e tES 10cm ez e & BEHRFE HRES A
HEAES Jelya, #ES 15ghmes Y & BRERIIEZ HBRES] ElEEE
A,

BRES 4o BES 1089 Z=A 4 oteg] (7Tlem, 54cm, 52cm, 46cm) 5 Al 2 5}

o 2,989ME88 =%} 30cm LT Aot #RKIZ < 10cm LTl 4ol
2880 40%% iebwyEdl, o) & Aol 53.2%, #elEel 32.3%, A7t
13.3% 24 3fo Aol # 99%F distach 10cm~20cmike] £#> 28
53%% B, o F Aol (44.2%), H7HA1A(18.3%), A} (155%), 25
(11.8%) %] # 90%% Lifstz glgich whwd 20~30 cm #&ol %o 289 #
7%l %3bsladn, o371 Exohel (39.8%), 2 (22%), 22X 327](19.9%),
2 AAH(9.4%), L5 (7.3%)7F 8%FZE At AN %, K REUE]
A& 20cmulat &40l 93% 5 ARFdn, FEL&FEQ A delw kB4 20cm KU
T, SAo] 20cm LLF, =7FA1x 10~20cm #&, &=xthef 20~30cmik, <A 20
~30cmik, 217 20~30cmik, 5o 10~20cmik oSS el Fz 9
o},

H, HREEWS BES 2 SHEE QoM SHET #LE LA 28
o2 ¥ul 120gPAFe Eol 288 2 989EMT 91% S Jelled 2 FolMx
45g AT 288 # 68% 5 &dtn Ach F8 MERIEE 15g 7HA17t 248
o] 27.7% (828MER8) =ull, o] F H7hel7}t 56.6%, #AziE 35.9%, 2% 2.8%
o) HHES Mk #E 15~30gke EHS> 28l 28.9% (864fENE) & Hebdll
2, 2 7hgd HBelsl 64.8%, 23] 13.0%, AE 10.6%, 15 10.5%9]
HES 2o #FE 30~45gRe A 2ol 11.4%(41EM) 5 2=,
| 3 ABol7t 1%, LA} 14.1% % &slsich & HHMES 45g0 Eol 28
L ZE HAozE 574X A (45~165g), S ( ~195g), A7deol( ~105g),
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Fig. 5. Frequency distribution of length and weight on the sample

No.of individudls

taken with a set at Pukchon. Figures in parentheses indicate
the total number of individuals by each size class.
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bz 2] (30~300g), FEW( ~60g), 2= (105g~300g), M= ( ~135g), 1A
7] (30~165g), LANF( ~315g)%ol Aedl #3 AT REFH
ZANA g 7 SHEsted 45~105g74R o rEkel Wl Fetn AN
2 Ll sEEkols neA HMEBsE Bl otk & BEGMS BARES
Zache] 24 446g(28.5cm) e} @& HERHI U3

PLEel MED MESHY HRT ZEe, & AERMMS 4t EERAM =
20cm LTS 45g LTS #4el $28 ®E HRel sz, olF &l F3te
s Ao, AelE, eAIEL T 4 i, 299 EHHRER] S7HA
3, nSo], BAckd, LAA HL KEgol olF @ERTE 282 2 o4

@Eol 43 ASol B AEAE 4+ AUrh

4, BHEE ¥ ERME

ek EBEEAIN mEEsE EwEEe] S HHRET v Hste olFcl
% RERRE olud 83 JehEx S, MR EmE REE e Rtk <k
gl F# ot (Fig. 6).

o]z Simpson ] ZHEEEFSEol o AAF(1— 1) W= 0.52~0.859
B s e Molm glddchue e HolAe 8H, 9A, 11H °ldxn, o

= 7Asko] )ik,

R MERASLE BHRERN(H) Y SEEL AM, FHAM 4FH=E 2
£z 22 olxe A% Bdn 108 Az e 2Aou 11AAE oA
o ke Jepded, = & 5 Al FobAlx glalth

AR HMERE(H) S WEEE 24 AA, 7TA~9 Al ZAA oA

1080 BAfEE Holnl, 11Hel wotzchrl 2% o4l 5 Rl ¥okale 3%

WIS 19854 5 (195 )3} 108 (1748) o) %2 9 A(7H) > 114 (41@)
e g Jebl e el

1 HBEERES wERS BEAEL ol MEld A wad 2 #
S JEhHE 9 Boll B& g o, 2F 2F Frlste @Eoldt

F3el 1-1, H, HY, MM, Ea ¥ RERS 55 MLRiES Kad
uwl 10H0] ZfeElK Y £YRS A JEidA godMs EEE, SHE,
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Fig. 6. Structural differences of living organisms assemblages with a set net at
Pukchon, Cheju Island. (A) Species diversity ; 1-1, H’ and H”;
information indices, bit-ind-! and bit-g~', respectively. (B) Number

of species occurrence. (C) Number of total individuals. (D)
Total catch weight.
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BHMEiEN S REEL 712591 gln, el ddM=E 1-4, H, H'&%&E2
ZemEmas o AwEe PrRos HBEESS g B Emel e
tad, 9oz 9Holk o5 6fH EE HUEel A RAMEE Hol: WH
< vebn gl

bt EEEA mEHE EyEE e BUERGRS FAxstyl Sstd, A
& RERHT B BB JEHH 97, Jaccord R¥E FHESIH(Fig. 7),
Mountford o] 3oz o 5ol old MPE dendrogram & ERA A
(Fig. 8).
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Fig. 7. Similarity matrix to express a clustering analysis with seventeen
species by Jaccord’s similarity coefficient.
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A, Trachurus japonicus
G', Scombeops boops

H, Todarodes pacificus

L €, Sphyroena pinguis
L__(: I, Cypselurus agoo

J, Cantherines modustus

B, Sigghus fuscescens
Dv Neoditrema ransometi
F, Halichoeres poeciopterus
C, Chromis notatus
M, Oplegnathus fasciatus
L 0, Pagrosornus major
N, Sebastes thompsoni

L, Etrumeus micropus
K, Scomber japonicus

P, Decapterus macrosoma

Q, Apogon semilneatus

Fig. 8. Dendrogram illustrating the species association collected with a
set net at Pukchon.

Al 1group & A7del, AZA, 2AF, mAnr], o B 6fFH fE
28 ROz, [Efageld FEHSR 289 64%, BEEEM 66%E °F
Lo BE AEMME HBEE & APREESE BRE T RS 2
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e Bro 2 A, fEMgRelA 25%, wEEEAA 23% 5 2y F4ll 5~8A9
of 2ol HEMEE 7} ¥ FET Bolx Ut Al 3group & EE HE
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(1) B#pE3aE R 2 £UE

A FE EEENA BT Emo —HEmS) HolHRel I oz o &5
Lo EEso] EWSSAETS MRS Loluy] Hsted EEM WAl BKRE
g gyEataie] Mk o wEe Table 20 Jeldch, R&El BWIIFIE
o #BI%E (copepoda) 7} ZRAMMAES) 75.9%2 A HE WAL 2 c}-2o] fRHP
(fish egg, 7.9%) 9 WEFFQow 2ute] £4group & && 5%vIukolad

FAMES BED e FHEE 605mg/mA o, VAT FEgLE ¥
o], 5Hol 1266mg/m2A B&ES pebd b, 6 Aol A% 22.5mg/mtel
meEsglch ey 7R Mg AEel =34 F7hsizl AlAstel 8 el 63.
Tmg/m, 9 Aol 6lmg/mE vielWz, 10l 42.4mg/me] &3kl ¥lE 118
ol = 65.4 mg/mets FHELG k7 B e o
s, BEirgetEE FHMBEMEE 197.3inds/mol B2, BEBHEBS Kt

sl 428 9 7F Paracalanus 7+ o2 BB 1182 4292inds/mel i B
= 6 o 47.0inds/m 2 ZEigHL7t hEbuiH
(2) @S2 E WY FEHRIL

FELE T RED BwSLaEel AR group 5l HBHHEE Fig 9ol }E}H
o REd i ERK AoE groupdl SHEEZ ebd o] 2l
L. BEAES HBo] BEmes Hed Mo F1 th F BRI E N
=700 5H5(41.6%)3 EEEWRS 2ol: 6 H(26.7%)% A KES
709%LL Fol A" ke Rolm g, 53 11AcE 248 EEES 94.8%
(Paracalanus 7} &% #5)S Jebe 8T Lolx A

#m, wARE 5 A0 40.7%9 EEES RAAG 2F Fastaly, debehE
) o] & (Euphausiacea) = 1 &4 8 Aol 13.2%9 sHFES et Al —F
3 WAz (3% Rig) BEHMSS EE HBREHoH, +HER 22 6 Bl
11.3%2 Axsa4 gE 224 et Bt Aish, 2od=2 & HwERTIS
s2olzlut Ao HEF ez =meobhd(Chaetognatha), °}5F (Pteropoda),
8 & (Ostracoda), 08 (Fish egg) Fol IR 23 53 AL 7H A
02 ko EEE(33.3%)% 2oln Utk 6 Hel AR WM LHEl FA
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e,
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Fig. 9. Relative percentage of the important zooplankton groups in

surface water at Pukchon.
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(3) Fa4mel Bf

2 7§ o) ( Trachurus japonicus)

tH EEEREAA BESE £%h Y GBEEC £ ddeld AkS
al7) 9lsted 160MEMES TSIt (Table 3), 2 H (empty stomach) S Z 3l
Eas 28 17%EE T Hol WEE State 19 KV # 39%2 HE ¥
ov] State 28} State 3% ob7h Yol &% 27%, 18%REES WEbHARE w2
W so RS AW ) 4%dE 5 %E 2ol ch #3 10A9
12fFfe Eah, 2887} State 2 =& State 30|32, 1180l % State 2Ll ko] #R#&7}
0MERET 90% % sAsHT AU R Sold Aol

a5, BREWS WwiLEES 2w (Table 3), # 44%7h State D Bfgz M4 A
8 Esol AL kMR Eferh AWE ke, HEsy Wikt 2 W38
State B o State A7} 22%2 JEluiz doich AZMMS 7 A (23E#R), 8 A
(171E88), O B (20fE88) 2 H7io] HAZEMol & States Ast Bel kel 7ol
A3 wAs|z gokn, WEEC £ ESCL B 10A3 1A BREY
Bl 4 olale] FlE ALY #kAE7} (States A9t B)ubol £& 42%, 43%% ‘e
Har et

PLEe WEES WibEEY SR T, ®Hd & EEENM #lsle Ao
2 7h2% o, Aol dZuchE %3 1ol & REBBASANAM oS T
3 zAZYD FHE £ gl

& miEel HRZEWO hd RS Table 4o pepllet, TFAA 9~17.5cm
FE 160FEMEIET 85% (136/EHES) o Holl HAZEWel ¢4}t EEL K
e BE 2 20EMEA 13 BHE # 46%E 7P B, ool B4,
motZ  uictEZ Aol R, +HM Feol MFI

H@Be 2o, 5 Acl: 874F(7.2%) RThE A (50%) St +EAR(18%) 7,
1080 875 (37.4%) 9 =ot#(48.1%)7h 11AE 274 (50.2%) 2 =7+
(39.8%) 2] HiFol Etch & 4FE 1043 1190l 74 SEHA AR M =, Calanus
7} 118 (17.1%)o] E3% w3t Oncaea 7t 6 A(34.6%)7 108 (17.9%)l,
Rhincalanus 7+ 118 (13.5%) 1 woko=d, & Aol ERFHIA F—3 k4
o) HRoZ HEIE ALE Wtk =¥ FHAE Vs RESA AU
$HEL 4 Yy (B, Rhincalanus, Pseudocalanus, Scolecithrix =)ol HBE A

)
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A g FAREW HE HFEES Table 9o Jebig, FFAA 6.6~8.4
cm @S 6EEMBE N AW AUt FEd LW 25
1,234fE88 2.4 2% BEMECE 1,233MER8(99.9%) A, FHMPpoA= 2
1,0821E88 (87.7%), A 7% 128fE#R(10.4%)MEo2 wWuch, 27F Folds
Oncaea(57.6%), Paracalanus(14.3%), Calanus(9.6%)7F %ol HBsIdx, &
el FAREPNA FE—3 #HREYel SESZ BB A+ BUch

kSl BREY o HEZ Y, #E 6.6~8.dcmEE 3t & HEe
Fo fHEEHS 27 Folw, 1% Oncaea, Paracalanus, Calanus 7} F 23 §§

¥Emigel s ddn F F U

Table 9. Analyses of stomach contents of Chromis notatus at Pukchon

Month
June
No . of examined 6
No . with food 6
Fish size(SL,cm) 6.6-8.4
Mean size 7.6
No (%)
Copepoda 1,082(87.7)
Calanus 119( 9.6)
Eucalanus 34( 2.8)
Rhincalanus 3( 0.2)
Paracalanus 177(14.3)
Euchaeta 1( 0.1)
Temora 4( 0.3)
Oithona 2(.0.2)
Oncaea 711(57.6)
Corycaeus 30( 2.4)
Mgacrosetella 1( 0.1)
Amphipoda 3( 0.2)
Euphausiacea 2( 0.2)
Decapoda 18( 1.5)
Chaetognatha 1( 0.1)
Cladocera 128(10 .4)
Total 1,234




w3 x| (Cantherines modestus)

v AR Axd 17EM 2871 mEEC vlad ¥ State 2 9 State 39
HHS etdlo] £& 52.9%, 47.1%% #= g tH(Table 3).

2z ik BERAA &4, BREYES —HEE =€ A8 FESl 77
AES Akl State C State D7} £%& 52.9%, 41.2%% &AsIAcH Table
3).

Table 10. Analyses of stomach contents of Cantherines modestus at
Pukchon. fingures in the parentheses indicate the occurrence of prey
items. + ++; very abundant, + + ; abundant, + ; common, r; rare.

Months
July Aug,

No. of examined 9 8
No, with food 9 8
Fish size( SL, cm) 15.1-17.0 16.8-255
Mean size 16.1 18 .4
Copepoda

Euchaeta 1

Oncaea 2
Amphipoda 1 2
Euphausiacea 2
Decapoda 1
Polychaeta 10 5
Mesogastropoda 2
Fish egg 2
Fish larvae 2
Squid r
Sand ++
Seaweed +++ +++
Sponge ++ ++
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Llbel #RE £, & Al %M HMAEEo] &3 ooz ¥v A
oz #eree, '

ALY LdHAA FFAAL 7Hol: T 161cm o 7, 8 Aol F
18.4cm o] fE#87} £2 F&ESUcH(Table 10). FEES HHHEL F3E, fﬁﬁ
2908, /R, sponge Fol B =l K3 WA sponge v AlE B
o},

ol Al R HE, X filEd HFHEM sponged EHEIAHIES T BE
e Hes &&514.

(4) ¥ 2Eian

A ol HESE 9o BHS hioz ofd Fule ZAgtEo] ssAn
AE7tE 47| 8lste] S SHERES KU o HHE K317 st T2
Bty TH(AAC, 4o, mAmy], 2o, A, A2E, HA)e B
NEWS oA EEC HES dsle MY EfgE 5 Hol 23MEte, 6 R
o 20fE#s, 7 Aol 20EE, 8 Aol 15fE#, 9 Hol 15/EtE, 108l 15{E88, 11R
ol 40fEfts Ut e BEol AUdME FL HEY £& HBENEK 5%
2} e HEFo] HEZE dlo] EAKE Baoln, B WEEC 3 AL EAY
o}, whol EEREVE 391 ikKeo] fEMCL 2wl 2 LT ke BREH A=
Ao, o5S &% BPWIUIE AN, ARN BWEIYIEN AEES
Al HARSE B % 3MEZ TEiled A BHERKS K

Fig. 100 & #HEES BHYIelas £WE (mg-ww/m)st & &MY BRE
¥ Ege] A hE 9 °é FEEERRECE el odch ool odtw ikt
HRe) 7t wWob 5 HolA e Frlste] 7 Holl AlA RAM(96.9%) & 2
2, 2% 24 o fdo] P4t MEE 2 11AYE BAMEQ5.7%)F o
Ebdch mAN WA oSozt AN BT aEe] I FASE HEF
otx, 2 AdlA wESfc AR HEI U EmE 2ol oM oAF
of i slSo] Eokch BWITUIE BRS HRAEH TR Hold 2o o
Aol wlal 7bA wotod, 11ACE dwd]l 5 EHE(45.4%)S Bol: Hf
< vehdz g

g, JFSHERE(Hir) = 583 6 A% 118 w3, 7H, 88, 984
100l w& 3tg Bolm ol ZF, Etd Al7FA type & A#pol My n=2

3!

e
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Fig. 10. Structural differences of trophic groups and diversity
of trophic structure(Htr).

A RS T lSw Htr o 3ol 2, o= & 7tA =& F 712 type o] %%
of 53] wel Was d&w A etz Y&FL 2A9F 2 o, ol g Htr
el MR, B SRIE £YRe BEEIe M6 A M) A= M
& Mm-S Rolv #el AL, BWITAIE At ANY BWEFIES T
7l Rt RS A BBES BHEItaE Sy SMURES B
LS vebdlich

UL BREZ A 29, & BT $.0202 & 72 499 ZALS &
Boll B, 7t o &y ST HRS st Uctm A=kdo,
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(5) SHIPRESE

HHERIES 2 WA Ao, 15, AUE FT HEoZ N

R A5-5 #FAEY
A 7ol

A7olel HARY M BRRBAMNY $HILIE HKS HEsid R
¥ (E) S FH#H3H(Table 11), 1084 29 Euchaeta, Oncaea, 5+ 7235, Al
7t Bl BobR FollA Bo) BMIBIEHE Moln glod, 453 size sl 2 fHEI4
ol A tl% dAaA el gldoh, a2y 1189 #RoAME, 22 o
e 2ol gloleh, &, 10A A B BBE#S bl Euchaeta 94 2%
Aol el o2 Jelvdn, Calanus %ol el oz veld: 7ol 10
A3t 11A9 oleid #RE 2, & il S atased g BEML o
FroES R EYol sl Adr] Bods 289 sizert & AL WM E EALS
el o n ghekE o

¥

Table 11. Ivlev’s electivity index of Trachurus japonicus between net

samples and stomach contents.

Months
Oct Nov,
Net Stomach E Net Stomach E
samples contents samples  contents
(%) (%) (%) (%)
Copepoda
Calanus 25 4 2.0 - 0.85 2.0 17,1 +0.79
Paracalanus 37 .4 0.3 - 0.89 83.9 0.7 -0.98
Acrocalanus 0.3 1.8 + 0,71
Euchaeta 0.1 2.6 + 0.93 5.6 4.2 -0.14
Centropages 1.0 0.5 - 0,33 0.2 0 -0.33
Temora 1.0 3.3 - 0,53
Oncaea 1.6 17.9 + 0,84 0.2 1.1 +0,69
Corycaeus 9.2 2.3 - 0,60 0.6 0.3 -0.33
Amphipoda 0.3 9.7  + 0.94 0.5 39.8 +0.98
Euphausiacea 0.3 7.9 +0.93
Decapoda 1.4 4.1 + 0.49 0.2 0.2 0
Chaetognatha 2.6 481 + 0.90 4.0 1.7 -0.40




250

A fafEel 1082 118 SlolA fBkiAY RIBHEM T8-S Table 120 pebw
ot 10Ael < 22 f9h Zobfol oieh BEBIERCT %t 118w Calanus, &
ZH, whebob2 Aol F, AlZbol HE RE\BHEECF =2 b Zobfo disjAde
Bl oz velxtch, olobe HRT Aol uiAsix 2 KE fEE Aol o

93ia glckn ¥ & e

et
B
W
le
AU
rir
@
2.
o
N
N
rfu
o
alo
r)~

Table 12. Ivlev’s electivity index of Scomber japonicus bedtween net

samples and stomach contents.

Months
Oct. Nov .
Net Stomach E Net Stomach E
samples  contents samples contents
(%) (%) (%) (%)
Copepoda
Calanus 254 3.1 -0,78 2.0 24 .9 + 0.85
Paracalanus 37.4 122 -0.51 83.9 0.3 -0.99
Temora 1.0 0, -0.11
Acartia 1471 0.02 -0.10
Oncaea 1.6 2.4 +0.2 0.2 0.1 -0.33
Corycaeus 9.2 4.4 -0.,35
Macrosetella 0.1 0.1 0
Amphipoda 0.3 2.8 + 0,81 0.5 55.1 +0.98
Euphausiacea 2.2 1.3 -0.26 0.3 11.3 + 0,95
Decapoda 1.4 1.6 +0.1 0.2 0.5 +0.43
Chaetognatha 2.6 71.1 +0.93 4.0 1.5 -0.45
Ostracoda 0.1 0,02 -0.67 0.1 0,3 +0.5
2te] &

Aol g AFAq MmPTAIE AMMEZA, Hol RiFo) g AL Table
133 2k, o] %ol o5 Calanus, Oncaea %°] B oz velvdz e W
HoghzbR, delohz Aol AR, 2o Fol diHlde B oz Jelhvdn
ok, olEld HEE Aol W nFoiote e, AYEL 23¥ size 7} A
e s BIFMC 2 H/Ac Mm-S Z Aoty A & Qe

¥
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Table 13. Ivlev’s electivity index of Chromis notatus between net samples and
stomach contents.

Month
June
Net samples Stomach contents E
(%) (%)
Copepoda
Calanus 3.6 6.8 + 0,31
Paracalanus 9.3 10.2 +0.05
Temora 2.4 0.2 -0.85
Oncaea 6.8 40.9 +0.71
Corycaeus 4.6 1.7 - 0.46
Amphipoda 0.6 0.2 -0.5
Euphausiacea 3.9 0.1 -0.95
Decapoda 11,3 1.0 -0.84
Chaetognatha 2.8 0.1 -0.78
Cladocera 35.0 7.4 -0.66

6) = ol 4

At EEMEAA IREH T4yl EEEY HRE SR sl HME—HIER
BfRs ekl ch(Fig. 11), deif EEMEANA 713 EEEBE "B, =%
Aelg, Hx & X2 $PIRFLES WREIAG. d A7idA IR aE
HFol el 274, Lobf, ®AF, wduldhEAel & =% Al 1 AHERE
3 sHYsia, BHEFIES T2 ol MiFslw AE A2ihHREtD
Fgobed, £ AQel, £3 15, HA, AUEF FL 2AHERE R, 27,
Azz, wanr] & F2 2:AHERES WASIE 3AEREN & 4+ AU
gd, ulol: HAE A2 Okata(1975) ¢t Takehigo 5-(1986) o #&5 3
22 god Az, mAxr], 24 & WASNE 4 HHRES fEl U
A, & gEEwD b BRG] Holwk frEel ok & 4 ook

Aol ngol: 2 EBPHIRIES BAIAY ARl BAFHAA
HEstT ook 2y Ao EREYAIME BHIHLIEYC AJRAHE H

-
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Rokxl eoteh, webd ol E AME Slold 2e 2 AWRES (Rl ZHAAA
AAdezt FAsk 44 Aol 28 5ol HolgA Hrpe tha e

2
AWERAL (food niche) & 2oty #ED o},

Yellow tail

Femmmmooeso-
i
Barracuda
i
|
Small T
Jack mackerel|| | ' Mackerel
1 | L M4
J ]’I 1 1 17

| |

o ] 1 ! J
Damsel fish Anchovy '
_J

* 1
I |
i = o
I L | e > .
Chaetognatha |¢------ Copepoda  }------ > | Amphipoda Euphausiid
=
Phytoplankton

Fig. 11. Schematic diagram of food web in the community of ifisheries resources
on the coast of the Pukchon. Modified after Okata(1975) and
Takehigo(1986) based on the present data. Damsel fish; Chromis

notatus, Anchovy ; Engraulis japonicus, )ack mackerel; Trachurus
japonicus, Mackerel ; Scomber japonicus ; Squid; Todarodes pacificus
Barracuda ; Sphyraena pinguis, Scombrops; Scombrops boops, Yellow

tail ; Seriola quinqueradiata.



Iv. % 23

WL Sk 24% 3208 36f&0) LAtk EEMAA s, olF &%
o] HWMIME Eapol weld WER, MK, SHE Fol #tidr, ddH=
LEFES o] & MBLE EES vebich, Bkle 2P EEMENAM KREL A
gE0ll Qlol M= (ZFEE. 1984), M, @O, RS AEEBEEA el = (Allen et
al. 1975, Horn. 1980, Lasiak.1984) = f&zto] fE&Aste doiA BT #HRE o
el o,

JbAt ol A L mBE s A delet e Aol = A4 #2K 20cm vlukel ol
olth, ZHggE 2w, Aol 5 Hol 13cm LITl Kok 6ecm LIT A
b, 6 Aols 16cm AT 7em LUT 7 #fEsiol As ob2 2 fHS] #kEe 3
o] 9ladx, 7H, 8H, 9Ho: 12ecm LATF7h, 11Hel & 15cm LUFal H 78l 7}
T2 ffEsol e oS3 2He MEMEES 1~5Hol EMH Aol (Hebd,
1974, %5, 1983)7} Kifiel Astatel wteb gifelr]l 98l @ TEESHEA & E
Flol A sl E Aoz AAHc eAole EIHBME AF, 7he, AE
of AERsE7] wl Foll (HebkF, 1974, ZFES. 1983) & EEM M= Ko Mk
20cm vlakel 7 o] s dov, WHESHS #HEE oghE wel 144 37
Zholl A FESRE FEUE ¢ Ut

A Bl A #ER diE S mBEE ol oot 22 3 5o
s 4 olodth 3A, Ao mHEELM S AR MR £ E. =
g ol £2 MBislE ZEitk 2§, A, S8l AR FaEiol B
Folol Ao g WmBele AAH A FEel 2ol AWA 2l 3t
L ogpee Aol Az, o], mAar], FA, WA Fojoldh FHA

£l EMSe SopAA, AAbe], &R EA, AelE, AldA gl
L5 PSS TE, FE, 22, £5E % HHES £ 4 doh AHEER
ol Ao gH BB £yrhdlA Aol 2 Ao F& NS RER
o 50%LL ke A FE ELEoldn, —EFEolt HAstE FEHE £HE
B3l o 2o AA mBHE b kiflo] HolxlE shgelv dNBRCIAE HBL
2| ool thE EBBIE BEHSe Aoz AZH

FRRR ot Alase BER, EHSS 7teol ZAddn, &34 JF Elel

£
m}*
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£ FUbske HAE 2ol Allenet al(1975)°] #ET A 22 FHiK #LE
4 ¥y F1 gldch A HRA ZAY HBEEEBel ®RES A FHIl of
et &% wmmgere] e Jeldn leng ol Etsket REEe] FaM
< AdAG 2 BHES g1 JdeA FAHoR drle o, HAEZ a9
BFOS wE BAES 2o ARl (A, E) HR A dAT U
A iR o2 BEAmEel o132 Colorado Lagoon Bay o 412] Allen et
al(1975) ] o1+, 28] Morro Bay ol 412] Horn (1980) ] #H7E<t H#sl ¥,
] ol ER7L 4=t A MBS FEHE HRMLEMES
HES o 4 o ol BEFEe] T5HL Kifiel FEmyo® kst
e et "oz, o e ki) ik MBS FmgEl Aot JFE ol
e she] BERo2 ZE4stn Y&S walEoh ol WS B Rk ANEE
e kiBel Fodl 43S 7 AcE LR (Allen et al. 1975, Allen et al.
1983, Thorman et al. 1984, Hur. 1986) 2 -
HAHEE Jubdo g KEel kEdD SME
AE o, K#EZ Z445E Frbstn &@EEE 245 4 goH(Timonin,
1971, ARTH{E. 1976, Omori et al. 1976), ut=d HHEE7}
Aol fHoll &3t fEfR7E Adld oz AAso] i HEols, SHEL LS
Bl S4ql Mol el R A
F3 gl e UohORTHE. 1976). 2addl A #HIEe

rlr

rlo

A o R
OBl HeE

rLo3e
0o 2

&
Adojufa oA (S, 1976, K. 1982), RERoIA ZEE7} gl
gigho] Q= Ehffo] Yol th: £ F (Buzas et al. 1969) o 3HAl A zts] B o,
el T3 J[EEML Alolol: HHEY BFEI U AAs Foodckn A7

o ede} AEdEAAY SR aEY MBS BEM/T 7l Bl (Park et
al. 1973, &5. 1983, &%5. 1986), & ##ZolM = 7H3d dHBFEo] 343 (75.9%)
1% Paracalanus 7v HHBAST ol dbdolA 4 10km Wizl =[G #X
ol Aol AR (EE. 19840)%S HFastd & o FME dLEiBsele] EAH
B EmESgase] WEkES 2o T U, BWELIES LEES T 60.



5Smg/m o 24 =LK (43mg/m) 2} WRiLA (37me/m) o) (%, 1984) Hohe
tha B e JehlL dgies] Bol BA(1266mg/m) %L, HEolE ogr
o tha e @S HERAD oA, EAMIAY FAel BK, el 2KKkM
5 shE dubAE 9l M (Stone et al. 1979) % 2tHE ®oiFa QUch,

£ Fammclde Es Eme hooz AREY e deddch kBs
FALES S 7 Aa sl el B(genus) A A s, MEY HE
AR BHEeel] W el, AAEE WED FEoE o% B ENEWS B

TEo]el =23 fEEAHS Chaetognatha, Copepoda, amphipoda o2l x, i2
Eol g }FFTII} LARES, #BEC 45 SHIY AHE WEn
ol ovl 453 fEKEYS size 7} vlmA 2  Chawgnatha, Euphausiacea,
Amphipoda 5% el #iEst Adch olhT e MR AW size ok
RfRe MAgdle £33 27HF, #fafidlc kR 87F, Euphausiacea, 3]

ok (371, 1986) ¢} Zhfafel & =9 #fF, SIH
Rty mET w2, BEEE =zt #{tsts
Euphausiacea & o] g dche B (KA. 1986)ol 4% vebba QL 23]
5 (1973) o o3twd & e Copepoda, Euphausiacea, Amphipod —C—% =z
HTeEslol BN A Euchaeta, Calanus, Paracalanus 5-& 2 HEEFsl 9l
ol 4 & WE#EREAE et Aok, =F Nose et al(1970) = Okata(1975)
2w, HEf, BEE %O MRS #mEstradd, 2evd & R dodMde B
AzEyrich ffEElSol £ HET oz MM HBRL #UF + sl

2eju} ol2ld FERE ol T vl o] HES ZF Wiks »id AMETEHS £

b Rolebi shAR b & FAmol MBS MY MRS WRel e 2t
1 9oL orAdchn & 4 uoh(E%. 1983, &%. 1986).

ARol e FEHEA 9~17.5cmE@EHS Zol gldde £2 27F, OAF,
gobf, whulrhzAeol{ 58 Iﬁﬁﬁo}-:— iz 5 Hol: HMfA: S8 B} 9l
o} 4] Sendai Mol A& fEo] Hx o WA Mot LY HEMS WRYdE H
%8 (Okata 1975) ok= LT R+ »}E}»Hﬂ A3

2]l &2 Oncaea, Paracalanus, Calanus 5 BHEE H.022 v BRI}
a3 fEkEyolIdh olobRe SR FLAL AALBRAAE HodA )
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Rl Paracalanus 2 Oncaea 7}, #EfadulE Oncaea 9t Euchacta 7+, K
folul s Euchata 9% Calanus 501 £2 #HiF= 1 AN H@ES, 1983).
or BREWC A EAA ol EES TR Eiast K ol

o, 2emz FREMAC ol FAd =i oAojsulel L 1ERE T
s, weld Ad"ewE o B fEEAEMS WA e Andd &
Wold exol: fAEC] Red: At 2o W FRME HE SHAAT M
Eo] Z7latol utel 3 =t 2AE WASE HAEL HHAL o2
WA MRS RBRT ool T2 43 AEY 24 E WA, =¥ 2A,
Hoje], £% 15o 5= AL, HEIl i AW 27 #BEH
L ARER (NS, 1977) 9 2 Aol WM i Fol BABMWOl AA FAH Q)
ojA H7HA MES FEED A ®ET BA aA, #REmS AR F
g o KfEEyel mESol oo gREsel wtebAd kel Hie e
o HEET BBIE WERUIL, 1986)NAE & ¥z n Ut
A 37) e RS HHEES AMAEd, AEKY 22%~29%EEY A
Wwastn doln, FAEME 1oiel¥ AXUF 1~ 3EMEY HFST AU
=3 fEE YT DA} 16MEH8(47%) 5 AP Kol vlaA o AMet
gl A EE A Rl Fohdel et £2 AT WAL UANTh
2ol EREWS 4 AxEE- 1~ 3Eel A kAWl RS
97 wEo Fad fEKEMS fMEeln aFolME WA Fad REY
b 4 ok ol AL mAny 2 dAE WAEShE HRMAR (Nose et
al. 1970, Okata. 1975) 9}5= —¥ 3t 3dch,

BREHS S TS £ F2 IR ES HRss Aol
of, AelE 5& HERoZ fHKY RBFMS FAESIAC O BEM HTY ¥
B EBRS dAAME wEsE A SHREMS Fesl REoF sk (Ivlev.
1961), @S2 EL patch Aol 4% st BEMo 2 debs A BFR
o] A Fox FA Aol ol ok (Obrien et al. 1974) & FFFEl A& EERA
A BEErd BT AL ES RET HR LB mEalth

A7hol ol m5oie fEELRIFRES REPY AR BREWT HEY
o A HrEeHy %4EE $EEAEo) Mk 1083 118 AodA ko, o #R
Azjolst nEolE ol HE AEKEMS BE BWANT Uty Roe 299

2

2
27

bt

0
jo
o
S
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size ol S BIBfEl Q& Aoz A4

Aol AeE Aol nEolot: A sizet L WS RIEFW
o2 BWESE MHEES oo olAe AL plankton & #EHEA o Tahe
it plankton o33 FAFEo|Y #E 43 plankton & WEsIT Ut HE
R (BT, 19832 $HE o 4 ook

713 plankton & F2Z R & Adel, 15, AelF FL oW R
EMS BB wohE sizeo] dhdled BIE WTSE Ao Molvi
sl& gL ] of shol MG #ERe] BRG] olel s HAEE D Qlrha 3
4 olch (3, 1979, &5, 1983).

£ WEHOl Y MEY FokWmSol BN S @stel 2ol ok (food web)
o fEkstadet, of7lolx wal, sba ks A A% Asg el
25of, AelE® T wololsa oebriAlsl e MIAIES FE HAND
glov], oloh7e BMKS f53 LE, M, WO Sold HETatel Easn Ut B
ol 4] 2 wofz]lx glrh(Allen et al 1975, Blaber 1980, Quinn 1980, Lasiak 1984,
Z=% 1984, Hur 1986),

w

e



V. & |

FEH mEel REY EEMA RED dpol BEMRES WMEERS EE)
HA3ste] 19854 5 AFE 19864 5 A7t FEE Mo ddA= WAL &
B 1E4 %RET £ FHEY £Ec oS3 2o

1. AELM S 268 328 368 ] HKRE= A |52 K5 #E 20cm LU
T(93%), R8E 120g(91%) LTl Aol

2. A7ol, Ao, ARelE, F7AAY 4EHo] HA Yol HHEYT, KR
o A fEReELC] 4 83%, W mERES 73% % A=A AT

3. EWol et e ZEiol G2 BB ML BES 2o, Al 27
7 2 ABLM St Ao EL dBEe] 27Eo] Eisge BRI 25 50%LL

= AAFAS 2ol ), FrHAA, FA ] HE ojr HE gl &
& sk Mm-S 2ol

4. EYEEo oA SHE(L) S HHRESKH, H) 5SS 108 713 ¥
29 Rl bR e drebdioledl, oleidt fEBAES MR EEEe %t
B o #EE 2®r 22 MRS 2ade Aoz Siclmc,

5. EMHERNY BEL ojwd HE HE BES 23 JdE7tE dopur]
shod 2@ELLE B 17HH S AR S (Similarity index) & Ksled 2 #H§R
= dendrogram °.2 YtER T},

17/ 25 0.2 M Zol A S ol Fdx, sy MUK £ 0.60%2
Zlzez dgwl 3@ Bl Jebdn sldch &, A 1B Hdo], A=A, &
ol, mA 7], FA, HFHA & 6HOoZ o Fof Hid ol EL EiskS KR
A4 ZHge] 60%LIES AN, FAELHMELG AF HBSE BHHS 2do
A 2B S7HAA, <el, &XEs], ABE 5 4o HESIgor] EE
ot mEmEA 2889 20%LLES AR A, B3 o Zolvt AF HHEElE B
#e dEbdllo, A3EE 5 AE T 2FoR olFo Ha, oyt EEL
i) 22 MOBEUANA Aoz HBstd B o]+ T

6. EEM @S ol &3l KREI BMWEAI2ESF Copepoda 7} 248 EfEH
o} 75.9%, Fish egg 7} 7.9%ME 2 ookt 4@ 19854 5 Al 2ol Hugk
= UEHAE, 7hedlE A Rde 23 ¥2%E JebHS

ol

_56_



7. AN EEMEAA wEH £ AMS AV T2 AWmE] BREY
& zAstaich ME 9~17.5cm@HEel A& Adeld Fo o fEAmS
Copepoda ° 213t ZFgiol utel che2x, Fish larvae, Decapoda, Amphipoda,
Chaetognatha %= Copepoda ¢} &7 23 kM E B ot

15ole FO AN R Eul: 35 E7 Copepoda & £2 1BF
s, faRel 45 S8 HRAWS WmFcld  sizert HEm 2
Chaetognatha, Euphusiacea, Amphipoda 5& 2 #H&Fs}3ich,

mAne) Fe EMAMS FAT LY MMl MEC FLuE AESH
A BHEME MR Rl T el o} AME FE HAST U

A e MRl #AewWs A 24 W BHET I #Hasly dn, R
&ol F7hgel ool M =& EE 245 F=2 #HAste] Cannibalism &
e = Rl U

Az el frEY-e A5 L33 mES PEREACL

fif 6.6~84cm @ v A=lEo F2& #Hi4EHS Copepoda o] 235
oAl 4% Oncaea, Paracalanus, Calanus 7} 32 3¢ fEki4:¥yo| 2 o},

8. T& EAME Aol A, mA x|, 15, A2, AeE, FrH4
A5 TF HREY e <A st & fifoll A ol Heho] HRMS o
Zhel Ao levbE drlHs ot chEA4E K, dd dFEAFE 5
A2 6 Aol &2 W 7 Aol &EZS Jellz, fARY, BHIlaE g4,
e BT R AES A WA &Y % 37MA RS dMo) HEm n=
Al vebdwel 1180 &&w S veby o}

AR PooE & FoAYel HARBS M Ba, 1S3 o HEm
3 MRS o A

9. HABWS o £%% $HIZa2EL £2 HaRsts Hode], 15,

ol mEole ofldl fpEd Aol el Bl Uty e 239 size

b & AL, AEL size 7t 22 S BESE MRl Ydv Aoz el
2 E%“«] HAZWe ot #RE HE35d ﬁ%ﬁ?—i WE—HREE
EAEE vebdch, "dAde], nFo, AelE, HA 5L T2 mmIga

€€ WRss 22AHREAL, 270, A=A mATr) 5L 2 2AERES
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BESE 3 HHEY frEd oo, wole ozd 3i WRES MRS
43 BRESY EA YoM & FAE AW BES BEELS &RYH) i (food
niche)oll 2455 &4 + Ut
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