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Fish larvae and environmental variables were collected in the sea around Cheju Island of Korea in
November, 1986. Fish larvae were found at the 43 of 44 stations. Abundance of fish larvae ranged from 3
to 259 indiv./10° m’ (average 50 indiv./10° m*). Dominant species were Engraulis japonicus, Champsodon
snyderi, Gobiidae, Sebastiscus marmoratus, and Synagrops philippinensis, which comprised 56.6% of total
fish larvae abundance. 43 stations were classified into two groups by .cluster analysis based on the
abundance of fish taxa. Most stations of Group I were located in the middle reach of Tsushima Current and
had higher number of species and abundance than the sites of Group II which cover the marginal areas of
Tsushima Current, Korean Coastal Waters, and coastal water of China. The dominant taxa in the sites of the
Group 1 were E. japonicus, Gobiidae, S. philippinensis, Aulops japonicus, Bregmaceros spp., Benthosema
pterotum, Lampanctus spp., etc., all of which are typical warm-water species. Therefore, Tsushima Current
seems to be the most critical factor regulating the structure of fish larvae community in the study area. The
discriminant analysis using the environmental variables (temperature, salinity, and dissolved oxygen)
produced result with a difference only of 11.6% from that of cluster analysis using the taxa composition
and abundance data. Consequently, the structural type of fish larvae community can be used for predicting
the changes of environmental conditions in the study area.
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Fig. 1. Map showing the sampling stations in the study area.
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) (Engraulis japonicus), Champsodon snyderi, %}g-©] 7}(Gobiidae),

Table 1. Mean abundance (A: no./1000 m’), relative percentage (P:
%), and frequency (F: %) of occurrence of larval fish at
each station group

Group 1 Group II
Species/Group
A P F A P F
Clupeiformes
Clupeidae
*Etrumeus teres 08 08 77
Engraulidae
Engraulis japonicus 10.6 105 615 102 351 56.7
Anguilliformes
Congridae
*Ariosoma spp. 06 06 7.7
*Conger myriaster 05 17 33
Gnathophis nystromi 1.2 12 231
Muraenesocidae
*Muraenesox spp. 02 02 77
Nettastomatidae
*Saurenchelys stylurus 02 07 33
Ophichthidae
*Myrophinae spp. 04 14 33
Ophichthinae spp. 1.0 1.0 231 07 24 133
Salmoniformes
Gonostomatidae
Vinciguerria nimbaria 09 09 154
Gonostoma gracile 28 28 231
*Gonostomatidae spp. 02 02 77
Myctophiformes
Synodontidae
Synodus fuscus 05 05 154
Synodus macrops 1.2 12 385
*Trachinocephalus myops 0.2 0.2 7.7
Aulopus japonicus 47 4.7 69.2
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Table 1. Continued Table 1. Continued
) Group [ Group 11 . Group 1 Group 11
Species/Group Species/Group
AP F AP F A P F AP F
Myctophidae Sparidae )
*Protomyctophum  thompsoni 05 05 7.7 *Dentex 4tumzfr ons 02 02 77
Benthosema pterotum 27 27 462 05 17 100 Pomacentirdac
Diogenichthys atlanticus 05 05 154 CP le;t(riogl}ph«iodon lewcozonus - 0.2 02 7.7
* " . ; epolidae
Eera oscopeius‘" warmingi 02 02 77 Cepola schiegeli 05 05 154
ampanyctus spp. 32 32 462 Labridae
*Diaphus pacificus 0.2 .02 77 *Cheilinus spp. 03 03 77
*g’,“f”;l“s PP 0.9 09 154 Pseudolabrus japonicus 07 07231 16 55 100
papis et 0505 77 *Xyrichthys spp. 02 02 77
aralepldidac Champsodentidae
Paralepididac spp. 02 02 77 Champsodon snyderi 167 166 923 24 82 233
*Lestrolepis intermedia 02 02 77 Gempylidae
*Stemonosudis spp. 02 02 177 *Nealotus tripes 03 03 77
Syngnathiformes Trichiuridae
Macrorhamphosidae Benthodesmus elognatus 08 08 154
Macrorhamphosus scolopax 0.5 0.5 154 Trichiurus lepturus 21 21 385
Gadiformes Centrolophidae
Moridae *Psenes pellucidus 02 02 77
Laemonema nana 05 05 77 04 14 67 Gobiidae
Bregmacerotidae Gobuc}ae spp. 11.3 112 923 34 11.7 36.7
Bregmaceros atlanticus 0.5 05 154 Percgphtdae
Bregmaceros nectabanus 33 33 308 0.1 63 33 Spinapsaron. spp. 30 30308 01 03 33
Bregmaceros neonectabanus 0.9 0.9 15.4 Uranoscopidae
Bregmaceros japownicus 07 07 154 02 07 33 ZGmf(tihagnus elongatus 0.5 05 154
Ophidiiformes oarciaac
*Encheliophis sagamianus 05 05 77 S(l}())rpaeni dae\
*Pyramod trali. 05 05 77
01;); dii’;ae on vemirans Sebastes spp. 0.7 07 154
P - Sebastiscus marmoratus 14 14 231 41 141 16.7
Neobythites sivicola 05 05 154 Scorpaenidae spp. 05 05154
*Sirembo imberbis 0.1 03 33 Aploactinidae
Berymfgrmes Erisphex potti 12 41 100
Berycidae Hexagrammidae
*Beryx splendens 02 02 77 *Hexagrammos agrammus 02 07 33
Perciformes Platycephalidae
Percichthyidae *Platycephalidae spp. 062 02 7.7
Doederleinia berycoides 05 05 77 02 07 33 Triglidae
Synagrops philippinensis 66 66 846 1.0 34 200 Lepidotrigla spp. 09 09 154
Serranidae Gobiesociformes
Serranidae spp. 19 1.9 385 Callionymidae
Callanthiinae spp. 04 14 67 Calliogymidae Spp. 15 15385 06 21 133
*Epinephelus akaara 02 02 77 Pleuronectiformes
Plectranthias japoricus 07 07 154 Bothidae
*Plectranthias spp. 09 09 77 *Tos?rho;lnbuz SPg;)b . ég (1)2 2;,},
Sacura margaritacea 12 1.2 154 *gméso:)saozozss CnsLs 0‘ 5 0'2 7‘7
. . . /g . . . .
Branchiostegidae Pleurﬁ *Z ctidac PP
Branchzostfzgus Japonicus 02 02 77 *Tanakius kitaharai 02 02 77
Labracoglossidae Soleidae
*Labracoglossa argentiventris 0.2 02 7.7 *Soleidae spp. 05 05 7.7
Cfrangxdae Cynoglossidae
Caranx equula 02 02 77 *Cynoglossus joyneri 02 02 77
Sciaenidae
*Argyrosomus argentatus 05 05 7.7 Total 100.6 100.0 29.1 1000
Gii’:ﬁ;t(izsczaena crocea 02 02 77 06 21 33 Number of species 74 )
*Girella melanichthys 02 02 77 Number of stations 13 30

*Excluded for statistical analysis.
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Fig. 2. Distribution of the total abundance of fish larvae in the
study area.
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Fig. 3. Geographic boundary between Groups I and II is delineated
by discriminant analysis using environmental variables
(Table 2). Dark square (Group I) and open circle (Group II)
designate the two species assemblages by cluster analysis of
41 fish larvae taxa (Table 1).
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Table 2. Descriptive statistics for environmental variables of the 43 sampling stations in the study area, and the results of canonical corre-
lation analysis of species association obtained by cluster analysis. Pooled within canonical structure between the canonical vari-
ables and the environmental variables selected by STEPDISC Procedure in SAS 1996

Variables (depth) Ranges Mean Pooled within Standardized
P Group 1 Group 1I Group 1 Group I canonical structure canonical coefficients
Temperature (°C)
(0 m) 18.77—20.91  13.89—20.11 20.011+0.53  16.90+1.64
(10 m) 18.78—20.93  13.85—20.11 20.02+054  16.98+1.61 0.857168 5.30363
{20 m) 18.78—20.94 13.75—20.10 20.02+0.54  17.12+1.60
(30 m) 18.77—20.95 13.41—20.11 19.95+0.51 17.24+1.70 0.725397 —3.31909
Salinity (%)
(O m) 33.94—34.58 31.28—34.50 34.43+0.16 32.83+1.15 0.643765 —3.11648
(10 m) 34.35—34.57 31.27—34.50 34.48+0.06 32.88+1.12
(20 m) 34.36—34.57 31.31—34.50 34.48+0.06  33.00+£1.09 0.627380 1.94729
(30 m) 3431—34.57 31.59—34.51 3447+0.08  33.14+1.06
Dissolved oxygen (mg/l)
(O m) 5.00—5.20 4.90-5.90 5.09-+0.08 5.48+0.31
(10 m) 5.00—5.20 5.00—5.90 5.07+0.06 5.47+0.29
(20 m) 5.00—5.20 4.90—6.10 5.08+0.08 5.38+£0.31
(30 m) 4.90—5.20 4.90—5.80 5.06:1+0.08 5.32+0.31 ~(.389850 -0.71057
Chlorophyll a (ug/l) .
(O m) 0.65—1.44 0.58—2.49 0.8910.21 1.44+0.63
(10 m) 0.64—1.08 0.66—2.49 0.87+0.15 1.37+0.52
(20 m) 0.62—1.13 0.69—2.49 0.84+0.16 1.31+£0.57
(30 m) 0.66—1.12 0.40—2.70 0.87+0.16 1.22+£0.60

Canonical correlation 0.770216

Likelihood ratio

0.406767 (p<0.0001)
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Fig. 5. Environmental conditions (temperature, salinity, dissolved oxygen, and chlorophyll a) in the study area (from KORDI, 1987).

C. snyderiz= QR o] JRaGa T4 233, ¢ A2EHY
glo} S5 Ao X Folth(Kim, 1984; Masuda et al.,
1984; Memeth, 1994). o] £:¢] o]REL AAMA oF=2 F4]
50~400 me]l A28k, 5241 1,100 me] ol Ah=E= A
o2 4 lvk(Klausewitz, 1982; Watson, 1989). o] <o st
e A7 okt Ao delA gJrHMemeth, 1994).

AH) 5 2] S (Myctophidae)®] o] Fi HAAMAS] RE & koA
AR F08 230~2500] Fo] gth(Moser ef al., 1984). o]
F}oll &&= Lampanyctus, Diaphus, Benthosema %-2] dol= o
F7] FH0lFo] wj¢ Ag Ao deiA JrhGartner et al,
1987). Benthosema pterotumS- B9} o}E o) siAdA €hany
U @A E= F.0 2 (Gopakumar et al., 1983) &3} X zjol:= 4=
4 200~300 mof] BE3PH 22 A 50mo] =E3y] Aol
F-8}8h= FoltH(Gjdeter and Tilseth, 1988).

ut2] 7}(Serranidae), w5 o] F}(Synodontidae), 27)E 7} (Breg-
macerotidae), ¥ 7]} (Labridae), Gonostomatidae, 7+x)| 3}
(Trichiuridae) % Gonostomatidae$} ZHX] s%(Trichiuridae)y= %
I Aut EH839 5, Unz] BHFFES 77 DM E 288t
o1} o] BRFEL £3¥IEE Percichthyidae?] Synagrops
philippinensis(20%)Z A s 23 Mo A= 10% vl e} 2
A A e] FENEE Jha o2 Frh(Table 1).
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Table 3. Classification summary from cross-validation of the dis-
criminant function model used to predict species asso-
ciation group in the study area, based on environmental

variables

Original Cross-validation Numb

classification classification group Total umber
correct (%)

group Group I Group II

Group 1 12 1 13 12 (92.3)

Group 1I 4 26 30 26 (86.7)

Total 16 27 43 38 (88.4)
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