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The distributions and community structures of fish Jlarvae at  Hamduck
coastal area in the northern part of Cheju Island have becn studied through
the mouthly sampling with a 1.13m Ring net from April, 1989 to March, 1990
and the hourly multi-layer sampling with a MTD nel for 24 hours on August
10-11, 1989 (at. just one station). And the results are as follows:

A total of seventy seven species, representing 33 families, and 42 genera
were identified. Of these, 10 species appeared to be major groups which
comprised about 87% of total fish larvac abundance in monlhly sampling,
including  Ammodytes  personatus, Scomber  japoniows, Engraulis  japonica,
Ennoapterygius  otheostomus, Chromis notatws, Paramonacanthis  jaointous,
Omobranchews  elogans, Fiotiblonniuse yataberl, Lepadichihy  frenatus, and
Triptorygion bapturum. The monthly maxima of the numbers of occurrence
species and individuals of fish larvae have been shown in August (21
species) and in February (485 indv,, 34.6%), respeotively.

The multi-layer samplings show that the numbers of species  and
individuals at the 10m and 15m depths are more than those at the surface:
Lhe total number of species being 28, the number of species at each depths
being 9, 19, and 21 at the depths of Om, 10m, and 15m, respectively. The
major fish larvae are Chromis nofatus(total 36,454/1000m3 indv.,972.8%),
Frnoapterygius otheostomus(total  855/1000m3 indv.,2.2%), Callionymidae
sp. (total 489/1000m3 indv,,1,2%) elc,, At the surface and the 10m depth the
number of individuals changed vividly in time and Che largest number of
individuals appeared at midnight. This resulted from vertical migration

which was caused by the rise of [ish larvae living at the 15m depth. At the

_1._



surtface the fish larvac descended about. the sunrisce and at. the 10m and 15m
depths they descended slowly after the sunrise,

The species diversity of the fish larvae sampled monthly was the highest
from Summer Lo Aulumn, when the largest numbers ol species  and  Individuals
appeared, and the Towest in Winter, The species diverzity of the fish larvae
at the 10m and tom depths was higher than that at Lhe surface and  generally
was higher in the nighttime than in the daytime, The wvariation of these
valinss ceomed Lo have a close relationship with the change between  the
species number and individuals ot that time.

A lustering analysis of 35 spocies which appeared more than twice during
vk 4 sampiings was llustrated from the  similarity matrix.  Four groups
wern proseat. al 0,480 level, whereas species o other groups were sporadic in
cocurrence, The first group was composed primarily of the 14 most frequently
cocountered  specics,  including Amaodvies porsonatus, Sebasfos sp.,
jauciogob i guttatus, Zoarchiay wonef tous, V.o glabor, Tripterygion bapturum,
Hoxagrammos sp.,  Pomacenlridac  sp,,  Paramonacantlaws  japonicus,  Scomber
Japonious, Urocames norasse, Neoclinus bryope,  Sebastisous marmorafus, S,
ubbisd. This group was captured more  than 40% of both the numbers of
species and individuals and composed of 3 scasonal (mainly Autumn and Wintor)
[ish larvae, The second group was composed of 2 seasonal (Summer and  Autumn)
fish larvae, including  Callionymidac  op., Potroscirtas brovicops,
Lepadichthys fronatus,  Gobiidac  sp.,  Rudarius ercodey,  Apogon  nofatus,
Conidons lat trophaius, Valoncionnoa holsdingeni,  and  Aspasma minima. The
third group was composed of 1 seasonal(Summer) fish larvae, including
Chromis nofafus, Inneqaptorygius  ethoostoms, Omobranchus olegans,
Pietiblonnius wtabor, Takd fugn niphobleos, which comprised more than 29%  of

the individuals., The fourth  group was made up of 4 gpecies, such as
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Gymnapogon sp., Stephanolepls cirrhifer, Engraulis japonica, and  Serranidae
sp.. As a result of clustering analysis at. each depth in Summer, Gobiidae
sp. and Callionymidae sp. occurring at about

midnight.  showed
similarity(0.67) at the surface, while

close

three groups represented 0.50 of
similarity at the 10m and 15m depths,
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ool o s A4 ABCE TR, AA DEFGE Tt sttt gAY
el vhdol A= 0.5 mile, ghe]ofr = 2 mileA) 528 shoict.

Table 1. Location of the sampling stations at HamDuck area, Cheju I[sland.

AAbtatmn Latitude Iongnude\ Dcpth(m)
TN S e
A 330 32 45" N 126° 40’ E 5
B 330 32°05" N ” 10
C 339 33730” N " 25
D 339 35730" N ” 110
E 339 37730" N " 120
¥ 339 39730" N " 120

G | 330 41°30" N " 130 J

AL 1989\ 44l N Bl JAdeq) a8 *H{IOI w7baalEd 1990 1l Al %t
19903 3l 7hA] misd 12{ Ul 2] 2% o ZH AFoata sfofet -4 AT A &8
R299. (5. 2% )b w375 (1,858 Ab-&stol o) Fo] Al mAR/I7FE 513
ol, 6420°d, 7441921, 9492, 9930al uhufoll Aqt A Elgin 4259, 54426
al, 644299, 8¢22al, 10%14ed, [1%l174], 12542891, 2¢d139], 3%W9al-2 utejw}
A 2 AlS ot ek, el A Gollalin zaAbAle] ol z[AREAlR 13 Aso)
sibe R 4259l 5913ad, 65d299i 2] 2 zatol g absbod  AbslalA] A} AR Aol
AL odnE A AL ek, el A7 ) Fopgb apxjo} Fatolald qdolM] g8t
of 19893 8+ 1093} t1edoll A 242170 E<r atale]l AA(St.C)olM A7t}
F 204l ALAI AR,

2h 4] ofl AR netis ub o] t7F 1.13-me! Ring Net.(9}-%30.33mm, A1 #}:idm)-E A}

g-a3bol FoRgb R af Al Alol = MTD Net(u}ot; 56cm,  9F-2;0.33mm) & Ab-4-35)9d
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Table 2. Zooplankton distribution around sea weeds and coral at HamDuck
inner bay.

Stations Sea weeds, Coral Species & Individuals
A (3m) 2ol 2 xpyt Copepoda
(Sargassum ringgoldianum) | ————
Sapphirina sp 205
Bl = apdt Paracalanus parvus 44
(Sargassum serratifolium) Corycaeus sp. 3
Buterpina acutifrons 4
Acar(ia claust 2
Calarus sp. 1
Aegisthus sp. 1
Monstrilla sp. 1
Amphipoda 154
Mysidacea 18
Branchiopoda 13
Gastropoda 4
Polychaeta 6
Decapoda 1
Isopoda 5
Crustacea larvae 8
Total 466
B (8m) 35 7tate] Copepoda
(Gelidium amansii) Em——
Sapphirina sp. 311
Aegisthus sp. 40
Paracalanus parvus 12
Acartia negligens 11
Clausocalanus furcatus 1
Calanus sp. 1
Monstrilla sp. 1
Arphipoda 40
Mysidacea 11
Gastropoda 4
Branchiopoda 2
Decapoda 2
Polychaeta 2
Crustacea larvae 2
Total 440
C (25m) | $1% Amphipoda 395

(Plexauridae sp.)

Aol 56%E xbxlsbgtis, whrpEob 3%, el Z AR (3.9%), AMzEi(2.8%), 3}

2RSS R ACLTE), the (133, SHFUme] £o8 ¥ Yalva HE

b
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0L9%) AT (0L 2E) T AV et ) PRufut-& wbajsbgleh, @ozpiha o Af b
Sapphirina  sp.7l AA Q2b§A 44%E el glegomd oy vl o &
faracalanus parvus?l 94450 o) 2 Aol At oz} Wi BO%ol AFS A sELr glairt,

Bl

rC

IR R T T A R B Y A A L L R P AV T R

A BAM R S E AR Gelidiun apans i) b B AL slolrl, W B s
SRR AR]85 TR AfsE olginn iw) GR7RR90 %), fLABo] T(2. 5h) 4 o
oA el GIglom B A T0.9%), ANZEG(0.5%), AIZEHE(0.5%), ThRS(0. 5%)
A2EAR AR A0, 8%) 35 AU ) Axalarolgiel. w2k SR Al Y Sapphiring sp. 7t A
SESR 70,788 A AL Ao A kb o] sPAE A et SISl Aegisthus sp. (9, 1%),
paracalamis paruus(2,.7h), Acartia nogligens(2.5%)2] 4o g vhEl ko nf vbnd x|
B A R 7R A tdu]nto] gt

Al CollAs Sale] mix) ol (28m) SHa G Mol elgf o u] A AFE ge] ab
FARRel A AL ol F A e Gha) ghrpRuto] afajvied o)

Y )

cho thB frHEfa |l

ML EAZIEE ALY AP of 3wl E A 1R g myelod 3uFL 42 77REolgic
(Table.3). ol 7% Fobt Afalof At FAHch, o] g Z¥ Abrloj s iau

Wb oigh Al ol a1 o BebH ol H7b 9%, Wulwobalf 75, ol

=a

E7ESE AAtelL glodth el wERLEOY 4, wmAlasLE, AL, s,
T‘, } T ?l ;}- ]}/}’ n){;"] ; L}yl?d ‘t% ﬁv () 7}}\1/” T 6} (‘EOI M q‘i-“:'- }

AR AR, SRl EE 28 02] 9% Urbyich wat [maye] Zan o w

v.}
[¢21

0]{' ()} 4- "L"‘f“t' k‘} O’}‘H’) TJ':;M]}‘.E}?i‘ifs t%loﬂséﬁ") -{!?]ﬁtl "Yj?]'?l!" "':' (TFH ns
obflNE, WAz el WFoly, A2 F, W, slwoln]R, T, shue)
T FZEALAE, MOl glolen) % (Sparidac) kb % 43 of $(Serranidae)

s ggef 2] G (abridae) 7} B 2oba) [gislog b,
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Table 3. The list of Ichthyoplankton species occurred at HamDuck coastal

area, Cheju [sland.

Family, Species & Korean Name

Clupeoidae  of
Sardinops melanosticta
Engraul ididae w 2]
Engraulis japonica L
Synodontidae o £ o]
Trachtnocephalus ayops % ff £ o]
Muraenidae 3 2]
Uroptergius sp.
Scomberesocidae T 2]
Cololabis saira & 2]
Syngnathidae 4l 11 7]
Parasyngnathis argyrostictas
Trachyrhamphis: longirostris
Urocampus nanus
Sphyraenidae 7 2] 317}
Sphyraena japontica of 1 2|
Sphyraena pinguis T 2] 7 7)
Sphyraena sp.
Serranidae R R
Apogonidae TUuE
Apogon notatus
Gymnapogon sp.
Apogon sp,
Sparidae =
Kyphosldae % 21 A ol
Kyphosus cinerascens
Girellldae o off =
Girella punctata ol =
Pomacentridae 22 %
Chromis notatus ate]l %
Pomacentrus coelestis x} 8} =
Chromis sp.
Labridae =2 7]
Uranoscopidae & 193
Gnathagnus elongatus ra B o
Blenniidae o & a}2) ’
Pictiblennius yatabei *j off = 2} 2}
Omobranchus elegans 9} 5 7l v] < 2} 2}
Omobranchus loxozonus
Petroscirtes breviceps % & uf % e}2|
Petroscirtes springert
Neoclinus bryope
Pholidapus dvbowsk:t
Tripterygiidae o 5 2} 2|
Enneapterygiws ethostomus b el o & 2 2]
Tryvterygion bapturunm

_15_



Pholididae %2 o % cf 2]
Enedrias nebulosa ] © e} 2
Stichaeidae A} 78 o]
Erongramaus hexagrammus M Z o & a2
Opistocentris tonuis
Zoarcidae ¥ 7h Al 2]
Zoarchias veneficws
Zoarchias glaber
Ammodytidae 7} L} 2]
Armocint oy porsona tus 7t 2]
Callionymidae % ofej
Eleutherochir mirabilis
Siganidae 5 7} A 2)
Stganus fuscescens 5 7} Al 2]
Trichiuridae i 2|
Trichiurus lepturus % 2]
Scombridae 2 5o}
Scomber japonicus T 5 o}
Auxis sp. w2 cley B
Gobiidae v} g o
Luctogobius guttatus n] 2o} g
Luciogobius grandis
Astrabe lactisella
Luciogobius sp.
Valenciennea helsdingeni
%} o} 2] Scorpaenidae o) 8 8}
Sebastes inermis 93
Sebastes pachycephalus %8 4
Sebastes oblongus VECE A Y
Sebastes hubbist -3 8 3}
Sebastes owmstont %8y
Sebastes longispints Yrelgad
Sebastiscus marmoratus % ujoj
Sebastes sp.
Scorpaenodes sp.
Hexagrammidae 3] gfn]
Hexagrammos sp.
Cynoglossidae IR |
Cynoglossus joyneri xpatf
Monacanthidae 3] 2j
Paramonacanthus japonicus | o}z 2]
Stephanoleptis cirrhifer 3] 2]
Rudarius ercodes 718 3 3] 2|
Tetraodont idae 5
Takifugu xanthopterus 7} 2] &
Takifugu niphobles %4
Gobiesocidae &} 2]
Aspasma minima
Contidens laficephalus
Discotrema crinophila
Lepadichthys frenatus
Lophiidae o}
Lophius litulon %ot A
Unidentified sp.
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Table 4. The species composition and the seasonal of fish larvac in the samples collected with 1.13-m Ring pet.

M 0 N T H
Species w== Total
89 Azs  Mis Mas Jzo Jz2o Jio Azz S Szo Uta Niv Das ®%Fis Mo

Scorpanodes sp, | |V + | | |-
Sebastes sp.
Sobastos thermis ————
Sebastos pachycophalus ————
Sebastos oblongus ———
Sebastes hubbist SN B
Sebastes owstont JE——
Sebast iscus marmoratus —— PSRN, R U
Sardtnops melanosticta —_——|————
Sparidac sp. —
Gobiidae sp. —~——— —— [N DU NNV PR
luciogobius grandis —_——
Astrebe lactisella —
Luciogobius guttatus JUN PR——
Luciogobius sp. —_———
Valenciennea helsdingent -
Takt fugu sp.
Takt tugu xanthopterus ——
Taktfugu niphobles ——— e | e |
Zoarchias venef icus ————
Zoarchias glaber . PR
Enedrias nebulosa ———
Girella punctata —
Serranidae sp. ———— ——
St.ichacidae sp. -———
Potroscirtes springeri ——
Pholidapus dybowski ! ——
Ernogrammuis hexagrammus ——
Omobranchus sp. ——
Omobranchus elegans — RN P
Omobranchus loxozonus ———|——
Neoclinus bryope ——— RS PR
Petroscirtes breviceps JEUNEINNS DUSSN DU PS—
Pictiblennius yatabel RS SN U,
Gobiesocldae sp. —
Conidens laticephalus —— —
Opistocentrus tenuls I
Discotrema crinophila ——
Lepadichthys frenatus — JRSS PR—
Aspasma minima ———
Tripterygion bapturum RS U
Enneapterygius ethostomws RSN JESEVUNDS UV U DRSS, P
Sphyraena japonica ——
Lophius litulon 18 =
Kyphosus cinerascens =t
Pomacentridae sp. ERS] LA 5 A P, ——
Chromis notfatus [N DUSSS DUPNEN, PUSUY PSS IS 9
Pomacentrus coelestis J—
Trichiurus lepturus —
Parasyngrathus argyrostictas ———
Trachyrhamphus longirostris —
Urocampus nanits' — ———
Auxis sp. ——
Scomber japonicus PRSI PUPUGIvE, DIVICHVEY DEVEVEG NDUCHSN PRSI
Engraulis japonica e | e —
Callionymidae sp,
Stephanolepis cirrhifer 2
Rudarius ercodes ——— R P, 2
FParamonacanthus japonicus NSNS PRSI UV —— 87
Apogonidae sp. J— 1
Apogon sp. —_ 5
G'ymnapogon. Sp. —— ] 3
2
1
1
5
9
1
1

o>

L2

o+

[
(SR
~ W

DO DS e 05 O e s e

-0
- o0
—- O

Apogon notatus e
Trachinocephalus myops ——
roptorgius sp. ——
Grnathagnus elongatus —— —_——
Hexagrammos: sp. RSN DU
Cololabts saire ———

Ammodytes personatus ———] 39
Unident.ified sp. [ D ———e 3
Totatl Larvae 21 31 4 63 17 190 124 87 102 68 118 16 485 76 1402
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Table 5. Seasonal variations of fish larvae at HamDuck coastal area, Cheju

[sland. Figures in the parentheses indicate total individuals.

Season

Species & Individuals

Spring
(3-5)

(6-8)

Spring-
Summer—
Autumn

Autummn—
Winter—

Spring

Sebastes itnermis (1)
Sebastes pachycephalus (2)
Sardinops melanosticta (8)
Sparidae sp. (3)
Luciogobtus grandis (2)
Tak: fugu xanthopterus (1)
Zoarchias veneficus (2)
Enedrias nebulosa (1)
Girella punctata (1)
Stichaeidae sp. (1)
Pholidapus dybowskii (1)
Ernogrammis hexagrammus (1)
Discotrema crinophila (1)
Tripterygion bapturum (23)
Sphyraena japonica (1)
Lophius litulon (1)

Scorpaenodes sp. (5)
Astrebe lactisella (1)
Luciogobius sp. (1)
Takifugu sp. (1)

Kyphosus cinerascens (1)
Omobranchus sp. (1)
Omobranchus loxozonus (3)
Omobranchus elegans (60)
Pictiblenniws yatabet (34)
Trichiurus lepturus (1)
Parasyngnathus argyrostictas (1)
Auxis sp. (2)

Apogonidae sp. (1)

Gobiidae sp. (12)

Sebast iscus marmoratus (13)
Neoclirnus bryope (6)
Scomber japonicuws (200)

Season

(9-11)

Winter
(12-2)

Spring-

Autumn

Autusn—
Winter

Vinter—
Spring

Autumm—
Vinter

Spring,
Autusn

Species & Individuals

Sebastes hubbist (7)
Gnathagnus elongatus (5)
Apogon notatus (2)
Uropterygius sp. (1)
Trachinocephalus myops (1)
Apogon sp. (5)
Gobiesocidae sp. (1)
Pomacentrus coelestis (1)
Petroscirtes springeri (1)
Sebastes oblongus (1)
Trachyrhamphus longirostris (1)

Cololabis saira (1)
Sebastes owstont (1)
Opistocentrus tenuis (3)

Taki fugu niphobles (4)

Callionymidae sp. (11)
Rudarius ercodes (3)
Valenciennea helsdingeni (3)
Aspasma minima (4)
Engraulis japonica (103)
Petroscirtes breviceps (9)
Conidens laticephalus (2)
Lepadichthys frenatus (21)
Enneapterygius etheostomus (207)
Chromis notatus (98)
Stephanolepis cirrhifer (2)
Gymnapogon sp. (3)
Unidentified sp. (3)

Urocampus nanus (2)
Sebastes sp. (2)
Paramonacanthus japonicus (87)

Luciogobius guttatus (2)
Zoarchias glaber (2)
Hexagrammos sp. (9)
Ammodytes personatus (391)

Pomacentridae sp. (6)

Serranidae sp. (4)
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Table &, bistribution patterns of ecach species occurred with 1.13-m Ring
net. at. the different sampling stations in Hamduck coastal area,

April 1989-March 1990,

, BAY © OFFSHOR
Species T e e TS T T T
A B C D E F
BAY OM1Y
Scorgaenodas sp.
Sebastes sp.

Sebastes hubbisi
Sebastes owstont
Luciogobius gutlatus
Valenciennea helsdingeni
Takifugu sp.

Takifugu xanthopterus
Takti fugu niphobles
Zoarchias veneficus
Zoarchias glaber
Girella punctata
Serranidae sp.

Phol idapus dybowski |
Ernogrammuis hexagrammus
Omobranchus elegans
Omobranchus loxozonus
Petroscirtes breviceps
Pictiblennius yatabel
Contdens laticephalus
Opistocentrus tenuts
Tripterygion baplurum
Urocarpus nanus
Stephanolepis cirrhifer
Rudarius ercodes
Paramonacanthus japonicuy
Apogonidae sp.
Gymnapogon Sp.

Apogon notatus
Cololabis satre
Grnathagnus elongatus
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PRIMARILY BAY
Sardinops melanosticta
Chromis notatus
Gobildae sp.

Neoclinus bryope
Lepadichthys frenatus
Enneapterygius etheostomus
Pomacentridae sp,
Scomber japonicus
Engraulis japonica
Callionyaidae sp.
Hexagraamos sp.
Ampodyl s personalus
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Sebastes tnermis
Lophius titulon
Kyphosus cinerascens
Auxtiys sp.
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Fig.5. Size composition of Ammedyies personats larvae,
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Fig.6. Size composition of Scomber japonicus larvae.
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Fig.9. Size composition-of Chromis notatus larvae,

£) A el 2] (Paramonacanthus japonicus)
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Fig. 10, Size composition of Paramonacanthus japonicus larvae.,

7) 9 T U 2] (Omobranchuus elegans)
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Fig.11. Size composition of Opobrachus elegans larvae.,
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Fig. 12, Size composilion of Pictiblennius yatabel larvae,
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Fig.,13. Size composition of Lepadichthys frenatus larvae.,
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Fig. 14. Size compositinn of Tripterygion bapturum larvae.
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station C on the 10-1lth of August, 1989,
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Coll o g g Holuh thAls xpadwba] obxlchzd R AR 24]of 22.6
T, AMIBA] 2248 Kol ¥ FF e g s et 10ajef 25.21, A e
26,27 & debhdcol. 30mo M 20,622,972 Agwint g Woelm, o F 2]
A 10Al7E A ol wiabE Holckyh zpafol vhab ubR 3 21(20.670) F
Kol 71 ol §F A vbslir ofAbg vhebyfch, Ao e Spewdgiis 20.6%0-28.2°C
Sl owlelE Kol glem], Fopzt xAbg Fof vhehyd A g8 EFolA
26,39, lomZof &) 25,50, 20m2ollal 23,7°C 1l 3omPFola 21.6°C-E  uhebu
o] of Exlof lepubis Feiet A eAbg epuls bt odub e g ST 2]

R MRS AeDoel, F SR Aevdol vhebubn Qsich
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exbLib g g o) AL domeb o) oditud gk ofa] Figotsel whebyfch. w4t o
ahyhmobgb o aboldl Nelx] gl ok 0% BATOf 31 24K R Hoab wol
ef7be} Sobalo e b sbatol A apw atoll 2 (31.79%) 4 vhebuiTh, 10m
of tfy @ 2alof 32, 81% st Bl Wolm ol T f g vhebdickrl w3 104] 0]

ghabal Al l-Sabds b aedvh 20mell Mg ARl T Abel i of el R
Aare e S 00T Balof 33.09% & 2 xS Molwd apAIrbA] Z-vpsichot
Col AR b wled ol 2R(31.95%) & Wil 30moll Mgz @ 6

Aol 32.09% & 7FAF uban gbar Hal T Alvlsh

1

Folh ot rfeli Mol
a) o1 efaf omd Ao Xoel ot x| (49, 26%) & Moelnn olatth, A A Afal of i
TR 31, 24% =370, 26 % s dlod 2,02%, 2 Wi E Kol glemd Sepub rab g Bl
cPEpGE Zend owmlol o bh e o 2o Al 31, 48%,, L0mEofl Al 31.79%g, 20md ol Al 32,63
Yoo 30mZOl A 42, 91%2 LFEFUO] 4emp mbxbsba] R cRuiet M Zaba el Y

of Malel Wina® Aot gobaln glgd o & vk

(2) AFHES ] BERTA] BT oy ATk

Apxlofef Al7bel otalEE wAntE Al wabsiglch(Table 7). EARILHE &%
gt AR v 28F olgict,

ola  gAmofML: Al Y, FoFEldn, oA x], Awnoeba], ubEolr. wraled
T Discotrema crinophila, 57FALR], #21, of Babwlsiebr] 9% F¥EPD
afod tt,

tomss off #y: Abely,  Ziebdiebr],  Bofelg,  easxl, Hwinebr],
Scorpacnaxdes sp., s olil, Chromis sp., wair]it, Pomacentiidae sp., i74do]

i

5, Discotrema crinophila, % 2FAIR], Sphyraona sp., W@EEHsabr],  of Bl

C
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Table 7. Number of individuals of fish larvac occurred at station C on the tO-1i1th Yf Augus &X@?

CTepth()  Tine | 1 1& 18 a0 23 24 op: 08 10 1z
Spe(, aS 00 00 00 00 00 700 00 [¢¢]
('hromm notatus Q 96 23 51 G 4 21?1 344 128 85 129
101 397 544 7 783 10726 1074 1761 1012 178
15| 4624 306 1411 834 4392 402 414 2261 1412 345
Eoncaptoryeius  etheostomus | O
LT RS0l 10 21 9 125 0 ;512
15 29 70 79 11 24 42 57 K 95 12
Callionymidae s Q 16 13
o g 10 21 8 75 10 56 12
15 98 13 11 12 14 :5 &(i, l)
Rudarius  ercocos Q 5 52 9
10 8 25 10 11 10
15 11 36 14 59 12
Pictiblonnius  yutabel [o] 13
10 11 20
t5 11 105 36 12
Scorgamnocky’ Sp. 0
pacnodes P 10] 21 16
15 10 13 14 47 12
(obndae sp. 0 5 8 13
10 31 10 10
15 59 13
Chromis sp [0]
10 31 10
15 49
Labridae s [0}
P 10 25
15 12 12 24
Pomacentridae  sp. 0
8 % w ©
N, - ,,1,,4.__. DS S S . -
Serranidae  sp. [0} 5
10 10
15 o 32 o
Discotrema  crinophila 0 8
B ‘ 10 8 10
15’> 10 12 1%
Stgans'  fusces g 0 8
o fusoeseens 10 1210
15 36
Stephanolepis  ctrrhifer 18% 8
15 10
Sphyraena  pinguis 18
15 24
Sphyraena sp. Q
#or P 10 12
o . 15
Omobranchis:  olegans Q B
s Pieeky 10 13
15%
Omobranchus:  loxozomis 18
e M
Valmmennﬂa helsrimgmt 18
o B 15 10
Sebastes  longispinis 18
o B 15 10
Awa.x' sp. 0
P 10
S 15 10
Urocampus  naraw 18
- 15 13
Parasyngnathus  argyros't i tus ]8
e 15 12
bcorpaemdac sp. 0
10 10
15 14
Petrascirtes breviceps 18 10
o 15
Gymnapogon  Sp. Q
10 13 10
- 15
Cvuglos.su.s Joyneri 0
10 11
) 715
Unidentified sp. [0}
10 31 10 1
15
Total o 5533 420 2130 968 6?,48 13666 2()42 4599 )940 73

* 16100, 0n Xh? ‘ﬁn
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S, Gymnapogon sp, 3 Ait], Unidentified sp. % 19&o0] &¥sta olgict.
1smE ol M Abely, stebdicelx], 2odelf, Fwwelr], Scorpaonodas  sp.,
nf %ol G, Chromis sp., wel7|-F, ]S, SAlol%, Discotrema orinophila,
F7EAIR, # 2], mRIvl, Omobranchus loxozorus, Valencionnea helsdingent,
Bl el g, B2 chef §5cAuxis sp.), Urooampus nans, Parasyngnaths
argyrostitus, oF g8 215408 74wk Fol o] Fofa Fastn glgict.
ol F HZolAMul FAAY X N FwLietx] 1Zojn, 1omFolaiur A 2 4
08 Sphyraena sp., Gymnapogon sp., AW, olE5 A FHol ¥stm glglch,
tsmZof 2t WA 127], Omobranchus loxozomu:, Valenciennea helsdingent, 5171
al-del, Auxis sp., Urocampus nanus, FParasyngnathus argyrostictusg 7% uto]
0, A AT E el 25%7F o] Zofl d3rsted EFAakm glodch
1omZ-2f 15mgofl 7dx S-%FTA B4 S8 vhapw s ebz], Scorpacnodes
sp., Chromis sp., ®el7]5F, Pomacentridae sp., #I2|, of S7twsetr], of#s}
fuoolgleh, ®A, 10w o 1Snd oA m&s FEab £ iR ey, %ot
e 5, R AR, Hulralr], ¥R, HAol%, Discotrema crinophila, %
ZEALx Golgl o, AA FRl &S] 33%E At glglch.
R OAASE S S RS oAMIE A ] 9.6%(375770 M), 10mEoff A1}
44, 5% (1749670 A, 15mZ ol A 7} 45.9% (1802970 M) & =}a]sto] Fropzr-g Hof 4t
o] Abrfolzh g &M chs 10md, 15mZol o wro] E¥al ol o 4 slch
A7 FAAM S A E obg g YokFig.16). EEoME e Fol g
FAletadg Holokzt A g A Tstod gobd Aol 2, 15370N7F & ¥tsietond
TR AR dobAl T glg e Molal glgith, 10mZ oA ] Mg HAle R JHy
ol FMstn (Al 11L,04178M) oF 2 asbed 100004100 1,13370M 8 #o] x|
u Aol F A vt ololeh(20220 M) L 1smT A wE 0 1omEF 4y whe]
wowtzkelafol dmabAsted ol Ye] 22:00X177A FAAMDIL B2 AME &
Mo dastbrl alE e A Fatol Al Eoba 3 Aed zash slgich.

ol abel AR Rel wEU 10mZ oAl Al7huE ZWORA S wiElvl Sglaol z)%
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Fig.16, Diurnal change of the abundance of fish larvae occurred at
each depth,

o,

fomalo 8 MRl el gl ml ol & 15 Al o R

Ryl AR Zo)
o] Al7FCHO] Absrl ol slojubid gli mofAAlolEo] Mubelr @ & of o
ui, sE7EA] s H oAty ol & ol 1omTo Al ol & Fabopat x| 7to] 7 ufat
ol Afab shibabis @Ak chERUD glgw of R alch

2AlZY b oy Al 3G wbeb e R 2l Al ZlE Al afAld iy Fig.17
off vhefiol, ®Aofafe] A7 FHA R S E ET 14:004]0] S5Folgint  Tio]
A # vpAastol 18:004] W] 20:00x]0 148-g 7] Estela 7F 2% ulopx 2}
02:00A1off 4% © & wkolaithrt thAl 7FA3tE e Holvh 10molrli= 14:004]
6&-oll M AA Ao F gFastod 20000410 180] Fylstol X AE Molct, F A
Ao g Avbsted AFAol 10808 Mg vebylckrt ohal FFaskr] AlAfsted
06:00AT oYl 3> 6580l F®stgln 10100471z vhanzt AF&(BF)stolrnt b (A

CL %) s iu e, 15moll A& 14:00AT0f 11E % Mol xTE Holut
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Fig.17. Diurnal change of the number of species of fish larvae

occurred at each depth,

7to] 16:00A] 4% 2. & 7hAstgicizt tha] 22:00A1(10%)7tx] &4 Z7H3¥E
Relch, 2% vbap 2 382 A F Rl 02:004]7bA] A astekrl oAl st
o} 06:00A10ff 78, 10:00A]0f 8%0] F¥stglom Aeolis il FAsted 65 0]
Z¥sbn gloith, ol4fe] AUERE oddtxog o} FRESE 14:00217d
B olEAl7bA] obalchrt odB R AP Fb g o F ol AR AbAst
id ool o 2F Zvbel: WHE Holw & o 4 slrh

ZooiA ol M E M A A E M (39,28270 ) F O.1%u]gto] 1070 F- o & #]2],
Sphyraena sp., Omobranchaws loxozonus, Valenciennea helsdingent, Mol get,
Auxis sp., Urocampus nanus, Parasyngnathus argyrostitus, Faslxetz], %A
o) olgith A A2] O, 1%oflA] 1%n]uh2 1470 F o8 AA FSo] 58.3%7F of 7o
sietsind S Eala], MW sebr], Scorpaenodes sp., WEolHF, Chromis sp., ¥

el 7] -2, Pomacentridae sp., %4015, Discotrema crinophila, F7FAIR], %271
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71, skl eba], o B, Gymnapogon sp.i-olsith. FX JRA A oA A
A o] 1%0) AL 2pr[sti: B4 37f B0 o]% il Ae|Hol 92.87%(36,45470
el e Aesg wolown riel, iulbwweb)ob 2,2%(855704), RofelFot
1.26(48970 M) & 2} #[shod o] 3%o] AN ZR /M .T2] 96.2%F 2A[sts T v

A e E R debylol

(%) B SR S

FA Aol AAlE] 1Xol AR AR 3% ) Abxle] FWePs Abwuw

al Aok

"
—

7)) 2] s Chromis notatus)

thul e FwiAbxlof s kel A AFB AL M (36,4547 B ) A RSl &
ahsboan gl & RARZ{HE AL Al7hoholl WA F¥stolch(Table. 7). #Fola A
Al R s W abe] el 9.8%(8, 571D S 2bxlskn 10mF oA L
45.9%(16,48270 A1), 15mZ o A1 1= 45, 1%4(16,401 7R M) & 2k=]stof 10mZ 2} 15m3-of
M7E A el 90%ol Abg AlshU ol Kof I oluh(Fig.18).

A7bd ARH S ZEtarab ate] ol AMAbr|oe] 92.8%F sty glezy, A
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WA AR A 1.0-5.5mme] WislE Bolmp guwraox kel ¥ &, 10mE
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2 30mmol Ate]  ZIEol

abgratehzl el 7de) 06:004] o] F shifstis Topt AjolE HgE HoAFm 9l
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Fig.18. Diurnal change of individuals of Chromis notatus larvae,
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Fig.19. Diurnal change of size compogition of Chromis nofatus larvae,

__41_



individuals (inee/1000n)

(o] i L I 1 1 1 1 A I J

14:00 16:00 18:00 20:00 22:00 24:00 02:00 06:00 10:00 12:00

Time
Fig.20. Diurnal change of individuals of Enneapterygius etheostomuw larvae.
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Fig.2t, Diurnal change of size composition of Enncaptervygius etheostonus
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Fig.22. Diurnal change of individuals of Callionymidae sp. larvac.
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Fig.?23. Diurnal change of size composition of Callinymidae sp. larvae.
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Fig.24. Monthly structural differences of fish larvae assemblages at
HamDuck coastal area, Cheju Island.
(&) Species Diversity:; H’(bit-ind-'), & and J’.
(B) Number of species occurance.

(C) Number of total individuals.
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Similarity Level

©O o © o o o o o o -
- N W > o oo N ® © o
| T ) 1 1 1 L | F

Sebastes sp.
Lucrogobius guttatus
Zoarchias veneficus
Zoarchias glaber
Tripterygion bapturum
Hexagrammos  sp.

___{_—_‘: Pomacentridae sp.

Paramonacanthus japonicus
Scomber japonicus
|| ﬁ Urocampus  nanus
1 Neoclinus  bryope
r Sebastiscus marmoratus
Sebastes  hubbisi
[ Callionymidae sp.
Petroscirtes breviceps
——————— Lepadichthys frenatus
Gobiidae  sp.
Rudarius ercodes
— Apogon  notatus
Conidens laticephalus
Valenciennea  helsdingeni
Aspasma minima
| r Chromis  nofatus
L Enneapterygius etheostomus
_{: Omobranchus elegans
Pictliblennius yafabel
Takifugu niphobles
r Gymnapogon sp.
L Stephanolepis cirrhifer
Engraulis japonica
Serranidae  sp.
Gnathagnus elongatus
‘ | Sardinops  melanosticta
Omobranchus loxozonus

|: Ammodytes personatus

e

Fig.25. Dendrogram illustrating similarities of the Ffish larvae in the

monthly sampling at HamDuck coastal area.
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AV Awlstane B R ol AN AYE wg Wl A dehn e o kg
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WEolmot Bt it 0.679] HA ¥ Al E Rolen olge FE by
Hlol M FAsh gloled EEFARAM P 15%(5570M) & 2bx)shn glsich,
10m%;
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Similarity Level
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———— Gobiidae sp.

Callionymidae sp.

Chromis nolatus

p Rudarius ercodes

Stephonolepis cirrhifer

r—— Chromis netatus

Enneapterygius etheostomius

—— Callionymidae sp.

Rudorius ercodes

Pomacentridae sp.

Cabhiid sp.

Discotrema crimephila

Chromis op.

Pictiblonnius yatabei

Seerpoencdes sp.

I—Siwmn fuscescens

LL.!'H.‘ .p.

[Emhrygin etheostomus
Chromis notatus

Callionymidae sp.

Scorpoencdes sp.
{ Pictiblennius yatabei
Rudarivs ercodes

Discolrema crinophita

Po tridoe sp.

Lobridae sp.

Gobiidae sp.
15 m
Fig.27. Dendrogram illustrating similarities of the fish larvae in the
diurnal sampling at station C of HamDuck inner bay,
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r}.

A3 AL eE weavldiel) A T AL (1.0)E Moluh AR
0.3%(4878 M) off & ol n Fat ababdol E3ata olglch.

15153

A Al 0050 Ak v wl vhgb gFel R e g vhyloi gt

AL e vrube s ebx], zpe] Y, Yeofelil, Scorpaenodes sp.E o] 4% 2.8 0,54
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O AAZIEEQE ALY Abxlofi 77R 08 o]y Mel(7),1982; - g, 1984;
2F, 19865 35, 1987; ,1988) s €afolA o] X1(%),1984; 7)<, 1985) 4 ci-
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(1987) - Avinte] Fd alxlolcAboflal Fa1447b Seof 2] 4 8o 2chd M
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W AR AT ol A g oiatol A o] s} alalshodet, Z RN
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A2l %, Mz, obfbwlvebal, Julmelr], 2] Flepadichthys  frenatus),
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5.6mmF Mol Fujiwara® (1990) 2] FERHIEEE zerd of AttAl7ie shgolx 7
ol A ol Foixln gl Zdo R Frpsich, FHAvle] S 10847 o
4, 71(1982) & Afsloll Al 4-67, 7J(1985) % @-Araroll A 5-11.6C, ([I'F+(1985)
256,30 F R glont B xabsiede] 2% WLREFSST MICE Kol
bz ofoll ula) 2zajole] wid FH A AEH JAtel iAo F L ofAlEl
FrnoglTh,

SEolt bzl BybAl wielstA Eastn olgidl dei(elE, 1970) M 0]

_56_



LEolnkel ZENALZIE 5,65, 8,9 st Ko Dl glub. HEf AR5, ool A
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o st gop Mmool spajo Randiylrb Al T i SA)o R dslel Mehd
slot olylolel ABrisivh. AOISTTIY casielel Al el 102200 ] el
U516 ) AFIE har A abat af AL b 2o shadasdl B e xpol Al ds sadol]
ATVIP 14, 3=000 ) g b sl Sal odele] E RetviAl 53.4%
#oapalsh e aglel Wel w2 AT R Ahm B g 7 (1988) 7 e s ol A
L EAtsha glubis At el & pabelags TR AR R oA AAIN
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A,198%; Pl 1988) & Fchud ® oo ko] of A FR abxlol k- v
Abgtslof of i &0 AdAPrIE wolshn gl e & whebslch

whsloll Al T8 Helall= Ajofz]r s 7oA Agol dA F¥sty ek A
of & o g &l A AolA ol 91.3%E xb4lslk A R g Reln glod
of iy Aol Fufchu]is sf.nfioll abstod abobrhchis phrl(1988) 2] AA e ey
o o FUb kel Washn sidvbFo] T MAlabelg uiehviia gl

o % odotoll FA(UIT, 19845 Ll 1988) 8} oickA 2ty o} S o g ateixl o}
Boqpseba e # oealel e edolal sWol WH ety glofd gAY
(7], 1985) 2} el ataiag (4, 1983) ol A2l 2o} wjxstcth,

apxl o] ol & & gelvietolMis AR (Lspasma cliconiac)lE-ybo] Wy
(A,1977)x]0] glond ol ¥ cdatofali= Sydoflaf (1ol AN & (Pl 1988)st:w
glo} B Ate] HolM ThE7ha] Folo waty AW edzlst olct

] S 2r] §fel Tripterygion bapturums  Zhubdicelz]et A Hrebrd
(Triptertyiidae)ol & sfui yJol® odetolal 28d Hud Sxdoll S tch(phill. 1988).
73(1982) > FA At At M aiqt o @ Bel 70mileo]Af2] mofAl 7ielH Al
tatod FAA S AL glont B XAty odgtei(iomileo] W) ofl = At{gl7] wf
Foll 7j(1982)2] et #EF T WRed AR 7hite], AolelHo] alqtolA
ok 7bAl AedelstA vretube gl b wixebx], ®Wx], Fxefu]Fo] olali}
TAPRE 2lepedoll FAishio gluhiz Ajollal 73(1982) 2] et chA RARY EHAA
e Zch

A Cold A1 ohE-(Om, 10m, 15m) M ALY A, 28%-o] xAls]gict,  #Tof

_.\

Aub Zaiar 22 Szivela] 1Zolnd 1omFofalut FHA £ 2 n]Exlg AL
A 2] D7) B (Sphyraena sp.), £ R %G (Gymnapogon sp.), EAiiEolnt 15m3:of

Aet ZEiar o 7] Zeg wamr], AR elR]{F(Onobranchus  loxozonus?,
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ulw-of Srcalencionnea helsdingoni), DRoldah, B2 chel G (Awcis sp.) 1eln
Alnaz]iiel 2%-(Urocampus naniws, Parasyngnatheos argyrostictus) o] a3 st
glot ARUTRREC]D SrElE Boli sigicl,

WAR01989) s of b A AT v sdekel ] Al g A ae] Te v AR e s At
R B I R TN A £ T IR et A S e PR B O 1 A P B
of bred, AR, Al B0 osled @ EaboliAl vhebyE S A S L @M
Abed e, Zhebeisat ], scaief Aot o] gof o Al E Aol T 2] 96,258 A
sboogla vhalal sbxjodys vbry Dhejube]l o Z¥ & Mol glglch,

I alf o A (diel factor)7E iAol 2124 ofaps AT ¥ wabof A 1%
wHbgol CEM S o ulvidr Mol opzboll mp afAlo] ol Rofxirn glis AMis
bercy of al (1984) 0] W oo slxlgbeh ofq. Fofl abxlofe] slohd M1 1HKBEAE
Ji(khrlich, 1975) 4 A37bak - ol adohal el 5o E Sof Boh A wabv)
ofFofafol 7ok AbESICh

ALCIYse) - 3 whofoll olAlat M Foafal gaiufo A o] Y%l of jio] vhedx g of
Foll ZEA k3 Ay Weolnn chefxiol il atolofl = alAlt B AIZE 9lEE A
Ababrogleh, sl Bofabola] gdudcker s ol Mol vl B i
chu = v gl b bt cled e B uheb b gled o ofejat zfolis ofn KA
ol A sty Wholn B atolM g Aol W chefad g Bal ol gl 1ol
A1(88.4%), 12%off w501(62.6%), 2¢dof 7hita](47.8%) 5] AR oo
nhubsdop,

AT Apxlofe] Zdb o] ofgh Bupedms A Al gboio} iR A gl
AN b uhe 1omZ b 15w ol At w20l wlsh g vhebytem  AAM RN o)

92,804 A AelFel Wl whel AA GuE WL R ol HAlch
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A Eraey Apdadctatol] H@iohi: Arlo} Faab wl ojHe] LAl LE  mbefst
71 wlabol 19893 4%d Nef 19900 3d7ba] wisd 12 =] 280l ZAx £ 14%] %t
[.13-m Ring Nets 2fA]%1 xp2]of & wabat 7dabel, 1989 8¢ 109} 11alof 4
2 MID Net it A gCef Al EEM A AG-E gobstwt v e},

Lo A 2 abz] 7k ob 3k, 4288, 7780l M Alsigdct,

2.8 AT abx{ofr] EFRIE S 8ol 21& 0 R K, 5 26ulo] 2% oy
B Holn FU2A N 2doll H o] (48570A], A M 2] 34.6%),5% 269lo 3]
22 (470, 0.3%) & W},

AR B G- ol PRA wk (168 0], TRAI s of B (6-8%¢) ol v}
A wA el Agd(12-2%) o] HHES ol AN T =Y b Al el e
of of Folaf Throll A XA 134, 46970H(33.5%) & Kot o] Alviof sbAb ui )
Mot Faaban glglch.

1RGN Axole] FRFAE A FHE 0] 70%0] Aol whdlo] Lpatatod  w
sban glodnn whdl A & g o B, el AdEA L ABREC R yyaAln
bt nt A oA M AN E WA 2] 70.4%-8 abx]stod A AL B(36.5%), A A
ACL7%), A C(18.8%) 7~ 2 & F¥st7 gloict,

400 TAERE o olEe] FWAIZIE bl 2 - 36 HueAE), 2
ol 9 - 310" M2 -HE), WAl 8 - 11wW(1ld HA94-%), shupisetr
b atelfel 6 - 9% ¥ o8 Z7p 7 8ol Hoe Lo, Aozt s}
p=rigoll, FE Ml etr (6% Mol Aok Yexetxt 6 - 8w, a2l ital
lLepadichthys frenatus?t 6 ~ 109, WL akx] 5ol Triptorgion bapturuns: 5% o)
7t sl glofcl.

5. Atafofe] MARRN FEEYHE FAWLE, A AL matbiel w7 it

Wwokomd A Bl -RVbAbelel 27 Gl A CoAlMe FArEabel ARG
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of qhzpiidbol vhepuh apafodo] A AlERI o gatys A A Axb BYY Ul RS e
¥ooabgksich,

6. Felrb 2f Ao At N8E ol wAI ol oy oAl 9F, 10mE 193, [5m3 oy A
al-gol Satelod o &N S oAl o ZelA 9L BA(A7STARM /10003, 10mE
AAET N7, 496 7R 7 1000m3) , T Trol &) 45, 9% (18,0290 /1000m3)-& =2} xjslo] 3
of ity sl r ol R ol Loatel w ikl 10mde, 1SmARof A okl
Toovebgt xRAlol AL AT St A W s E b 1omA ol M A A Sale
VOO OixE Kol gl o] 7 A g Al o8 FAaskyd Aol o] A7t
ol ad-Sakol uf e alofupa ol Foppalol el pubel i 3 4 gleond, s}
AL el A s ol E gl 1om Y- (smiF ol s el E T Abg R Al7re] 7Rt
Toll AlRb whaballs At Aty webuid,

Apelgeas A Al 92.8%4% 2balabriy alMabajof Halefab} ) LsbA el
Wl el Sl 2y Ao Al Onme ] sE) vE R A b oFutol g Zofad s
221004174 Re] SRR 3 0mme] el ZAgEo] Abd, el E&el 08:0041 o shubshs
Tom7: 24 15md-ofl Al 40 3.0mme] 4} o] 71 G o] ofztofl Abgatod Aybol sl 7fsle:
b Mol Rl 100004 b Al A AAAME AL FHst oloiyl 0 s} 7ts)
1 R {rE vbebubin oJ ol

b, AW chelvad 8 FEAT AL ]

.w

RS ek AR AT s ol Aol Mg

O

ol ulsh % on, v s Al P chefal ek AN GG delbgon

al RS o Ao bl 1omZ il 15l M el thefr o] FEAASL X

Zol mleh 7 grel %d R wehdelFol F¢ v, vHwASL A wad

o o - tas

Zool e wlaal gobet.
9. WER A AT 0301 el A A7) o R by oA A A fel 53 6%E
apa)Eb s A2 whde],  Sebastes sp., 0| TUWE, Zoarchias veneficus,
zoarchias glaber, Tripterygion bapturum, Hexagammos sp., Pomacentridac  sp.,

Afef 2], 1o, Urocampus narus, Neoclimws bryogo, o], Q-aje}x |42

& AR EEAAM SbAl Sdshy §3] b eol wel &ysta 9l
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gt A 223 B, Fawleel?], Lepadichthys frenatus, YWEolH, 18

F3 2], Apogon nofatus, Conidens  laticephalus, Valenciennea helsdingent,
Aspasma minimad 9% 08 TE o5 stgo HA A 372 AelE, fiviuw
ebx], b Fibwlweba], Huxebz], 845 TR odEAM, A 448 Gymnapogon
spo, 121, WA, sAjel FEH 4% 0w TR oH G sbgdel F¥sto sigic).

100 o540 8 A, AL HRel g FHAFI 0.6701 A w

WANSE Holm g xby Boto] FRst, tomF it 15mFolAll AR Al

0.50]4f& 71&%¢ W 7] 37 28 uelein glgict
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