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To investigate a proper sampling method for larval fish in the western coastal waters. the abundan-
ces of larval fish sampled at upper and lower layers during the day and nighttime were compared.

The difference in the abundances at upper and lower layers seems to be related to the diurnal
vertical migration of larval fish. Therefore. samples at upper layer during the day causes an underesti-
mation of the number of species and the abundance. As the abundances through whole water column
during the day is not significantly smaller than during the nighttime, samples obtained by oblique
tow through whole water column during the day can be used to estimate the abundance of fish
larvae.
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Fig. 1. Sampling station for larval fish in Asan Bay.

2t} vh, 1994). e}, o} &7R] @t ] =lofe
53 B¥o g d7Y 33 Adwdd 3§
ATE obF ol FolAA g3 Udd ¥hdd] FEZ
FAEIY AolRe] Hee, Aoy FE B
FAE] gAY E ARME Ao "eAn
RYFe] Fof Alolof #I AFI} Uyomi(yl,
1989; Park, 1990), AolF2 HA H3] 3ol &)
Bag v loHe], 1991).

o] FH Aol X G ot Ma dt
o] 54E F Z5a gle, A9 874 Wi}
Z #9q 79 shiz A2 €2 a7 =859
23 e TLY MFolrHolst 3, 1992; ¥ ¥
1993; ©], 1993; Park et al, 1991; Choi and Park,
1993).

2 dA7dMe oivte] zloje] E X9} wE L
ATzl A, ofibute A sjHE zlolel Fo F

i

e AYZL vt F4o] Fa 2/} B
A8l ?3‘&2%01]*1 Aole] A A HES AE
A

Mz f Uy

£ dA7el AHgdE o/ EFIEL 1990 84
o]l oF 15mel YT5(37° 06'N, 126° 34'E)ell A
Zo 2 3km Fold AAHA AW HFig 1).
A 7171 4 AH 60cm, FE 333ume] B3
UEE AMgsigon, ¥ 28%Fe vuslr] 9

214 s =) vy 65
gt FEa AeFolA AYsiEdt e ¥-E
T4 5mAA, AFFe BEAAM 2Ho] 7}
T4 10m7bR] 74zt 33 AHAL A skt
T Folt AYFY AolE HlwET] o
Ne FhH 22 wio g o] o] FojHrl,
£TE 1m/sec I 788 AL st
cAng 8] sl UEL T &
E TR0y, AYE B2 Mo 24
22U} oz AUt 2y HE
APE2 A Aojukg 2P ¥ s
TAE Aoje &4 BERTEEZ AL F 1,000m?
o] A2 @astd. &Aoo TR 2 %
(1987)2] HM {9l Okiyama(1988) 5 Fustg o
o, £F AA P& Masuda et al. (1984)%
mgich S F@Fe Hwee WA zoj9h ¢y
9l u““§°](Sardmella zunasi), 150} F{(Gobiidae),
H XN(Engraulis japonicus)E 44og HEAatgr}
B go] AL&H t-test9} Chi-square testoll= SY-

n}, ol

STAT (Wilkinson, 1990)& o]&3&}ch
Zdao 3¢ oF
19909 84| &3S Aole F 157) EFTo|
SltKTable 1). 7J°ﬂ., 1378 E-HFate A7l &

HalAaL, ofdele Wl ¥/TY A7t 2ds}
Ao Fell FFoMe 8 ERTol 2EIR
o, %ﬂ—?—”&—ﬂ]*it— 1278 E5wol 234k okl

AEa ApZd e 44 137] BHTol 28y
ot ‘I}E}"i Fo] AZoMe F=7he] HF5Zo}

opztol Hizle] 2@ E/FTS7F A eyt
FEA Aole okl 9592 ind./1,000 mio]
283900, 7k 836 ind./1,000 mPe] 283}
ok7te] Z@eko] F7+o) 1154 A= HArKTable 2).
T8 2EEU W], YSoF, "xe 2dF:
ok7to] F7te] 105~19.8u ) 390 F7ta) <}
o] 2EFE vud A Fole] FHEFE {2
FE£ 005004 F7ho] oftec 2—1’9&"«}(’1’3!)18 2).
uﬂngom FEolFe 2UFT Fo £F 005004
F3bol opztyrt Aoprt W9 AL HEo] 0
0542, Eﬂ*ﬂlﬂi Fog zolE HAYD E ¢
itk el gFelA] zpeie] HEFL F7to) of
7heoh %918}711 @P_Efa, Z7hl BEoa SR



66 3 Al - g
Table t. Mcan abundances of fish larvac in August, 1990. {(ind./1000 m")
Day Nighttime
Species Upper Whole Upper Whole
Sardinella zunasi 360 2888 3.782 4,749
Gobiidae 164 1394 3399 2,751
Engraulis japonicus 74 544 1.467 820
Cynoglossus joyneri 46 717 253 185
Repomucenus spp. 93 468 84 98
Sciaenidae : 32 224 111 213
Syngnathus schlegeli 61 211 74 70
Crenotrypauchen microcephalus 49 272 178
Sillago japonica 34 41 36
Sillago sithama’ 31 33
Gymnapogon spp. 13 52 7
Plarycephalus indicus 9 10 6
Takifugu spp. 14 8
Hippocampus aterrimus 8
Scomberomorus niphonius 6
Total 836 6,582 9,592 9,128
No. of Taxa 8 12 13 13

Table 2. Comparison of abundances of fish larvae between the day and nighttime samples from the upper layer

of Asan Bay.
Day Nighttime t-test
Species Mean SD Mean SD df t Prob.
All larvae 836 316 9,592 4216 2 —3.836 0.031
Sardinella zunasi 360 120 3782 1,764 2 —3.603 0.035
Gobiidae 164 68 2872 811 2 —3.840 0.031
Engraulis japonicus 74 39 1.467 890 2 —2.806 0.054

Table 3. Comparison of abundances of fish larvae between the day and nighttime samples through whole water

column of Asan Bay.

Day Nighttime t-test
Species Mean SD Mean SD df t Prob.
All larvae 6.582 2807 9,128 2202 2 —1013 0.209
Sardinella zunasi 2.888 1959 4749 754 2 —1.366 0.153
Gobiidae 1394 748 2751 853 2 — 1515 0.135
Engraulis japonicus 544 297 820 550 2 —0.69% 0.279
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Table 4. Companson of vertical distribution p attern of llsh larvae h-.lwcul [hL dny dnd nighttime.

l)n ng_hllum Chi-square test
Species Upper Lower Upper Lower df t Prob.
All larvae 836 12328 9.592 8,604 1 7358.96 0.000
Sardinella zunasi 360 5416 3782 5716 ! 2049.35 0.000
Gobiidae 164 2040 2872 2630 1 1319.65 0.000
Engraulis japonicus 74 1014 1,467 173 | 1816.40 0.000

Table 5. Comparison of abundances of fish larvae taken between upper layer and whole water column during the

day.
Upper Whole t-test
Species Mean SD Mean SD df t Prob.
All larvae 836 316 6.582 2.807 2 —3952 0.029
Sardinella zunasi 360 120 2.888 1,959 2 —2290 0075
Gobiidae 164 68 1394 748 2 —2959 0.049
Engraulis japonicus 74 39 544 297 2 —3139 0.044
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