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Quantitative Variation and Species Composition
of Ichthyoplankton in Coastal Waters of Uljin, Korea

Kyeong-Ho Han* and Dong-Gi Kim

Division of Fisheries and Ocean Sciences, Chonnam National University, Yeosu 550-749, Korea

Species composition and quantitative and body length composition of the ichthyoplankton
were investigated by samples collected from the coastal waters of uljin in January, April, July
and October, 2002. During the study, the collected fish eggs were identified as belonging to 7
taxa. The most of dominant species Engraulis japonicus, were accounted for 38.34% of the total
fish eggs, followed by Sillago sihama (25.84%). The collected larvae and juveniles were
identified into 25 taxa, 18 families, 7 orders. The domninant species Engraulis japonicus
accounted for 90.46% of the total larvae and juveniles, followed by Sebastes schlegeli 2.04%.
These 2 taxa constituted 92.50% of the total collected larvae and juveniles. The diversity index
of species per months of the collected juveniles the coastal water of Uljin, 2002 was
0.0878~2.3855 and the evenness index was 0.0451~0.9300. in case of dominance index was
0.3000~0.9914 against the evenness index. The analyzed species diversity index by the each
stations was 0.3035~0.7440 and the dominance index was 0.8919~0.9669 against the species
diversity index. The similarity of community structure per season was very high because of the
relative difference (0.010), which was the least in Summer and Fall. In addition, the commu-
nity structure was very similar in state 1 and state 4 out of each stations because the relative
difference was the least, 0.139.
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Fig. 1. Map showing the sampling area in coastal waters
of Uljin, Korea.
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Table 1. Surface water temperature (°C) in coastal wa-
ters of Uljin, Korea in 2002

Stations
Month Mean
1 2 3 4 5
January 111 119 11.2 11.6 12.1 11.6
April 129 128 12.6 12.2 12.0 12.5
July 222 229 22.6 24.1 22.0 22.8

October 225 218 209 214 203 21.4

Table 2. Surface water salinity (%) in coastal waters of
Uljin, Korea in 2002

Stations
Month Mean
1 2 3 4 5
January 34.8 343 34.6 35.0 32.8 34.3
April 33.7 339 34.5 34.5 34.1 34.1
July 321 323 338 325 32.8 32.7

October 334 332 335 33.3 326 33.2

Table 3. Mean abundance of fish eggs in coastal waters of Uljin. Korea in 2002

4 =
L 374
) #&
o] AFslede] B2 4o 196] FF 1L6°C2 7}
A Rk, 496 HF 125°C2 i Al en. 74
e BF 228C2 7P ¥4 vebh 1090 37
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21.4°C2 oA 8b7}slr) Alzhebgdt.
192 AA 164 11.1°C2 7Pg whoka, 792 AA
40| A 24.1°C= 714 =9kc} (Table 1).

2) 9%

AT el ALE G FExE A 1A 321~
34.8% 2 79 32.1% =2 7P Ueka, 1Y) 34.8% =
71 =9tk A 260A]E= 32.3~34.8% F 7| 32.3
%2 7P ki, 19l 343% 2 7 =34

A7 3ef|A]= 33.5~34.6% = 10¥] 33.5% = 7}
2ok, 1496l 34.6% 2 7H ESTh AA 4dAE
32.5~35.0% 2 7Y 325% = 7}A ok 1Y
35.0% =2 7F4 =9)t} AA 50|A]E 32.6~34.1% = 10
doll 326% = 7} Wk, 4o 341% 2 M =9k
o} (Table 2).

2. 293 $24 2 FAUE
1) #44
=33 A 3> F 70 7+ 1,194.7ind./1,000

m3e] 233}l x| (Engraulis japonicus), B.2]2 (Sill-
ago sihama), 7}+-}2] (Ammodytes personatus), Z7}2}n|
£ o]§ (Limanda sp.), A o] 2] (Sardinops melanos-
tictus), @8 %-o] (Maurolicus muelleri) @ 7]} v S o=
ERE AT

2ox o] Zdeke mal, W] o] 458.1ind./

(ind./ 1,000 m®)

. Month
Species Total Abundance (%)
Jan. Apr. Jul. Oct.
Engraulis japonicus - 43.3 414.8 - 458.1 38.34
Sardinops melanostictus - 6.8 - - 6.8 0.57
Ammodytes personatus 59.3 - - - 59.3 4.96
Limanda sp. 4.4 - - - 4.4 0.37
Maurolicus muelleri - 6.6 - - 6.6 0.55
Sillago sihama - — 308.7 - 308.7 25.84
Unknown spp. 7.8 5.9 259.8 77.3 350.8 29.36
Total 715 62.6 983.3 77.3 1,194.7 100.00
Number of species 3 4 3 1 7
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Table 4. Mean abundance of fish eggs in coastal waters of Uljin in January
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(ind./ 1,000 m°)

. Station Abundance
Species Total 0
St. 1 St. 2 St. 3 St. 4 St.5 (%)
Ammodytes personatus 10.2 9.5 7.6 11.6 20.4 59.3 82.94
Limanda sp. - 1.2 0.9 - 2.3 4.4 6.15
Unknown spp. 1.6 2.0 - 0.6 3.6 7.8 10.91
Total 11.8 12.7 8.5 12.2 26.3 71.5 100.00
Number of species 2 3 2 3 3
Table 5. Mean abundance of fish eggs in coastal waters of Uljin in April (ind./ 1,000 m3)
Station
Species Total Abur:]dance
St. 1 St. 2 St. 3 St. 4 St.5 (%)
Engraulis japonicus 10.2 2.9 4.0 11.9 14.3 43.3 69.17
Sardinops melanostictus 0.9 1.8 - 1.4 2.7 6.8 10.86
Parapristipoma trilineatum 0.8 - 2.3 2.1 1.4 6.6 10.54
Unknown spp. 0.1 - 1.6 1.8 2.4 5.9 9.43
Total 12.0 4.7 7.9 17.2 20.8 62.6 100.00
Number of species 4 2 3 4 4 4
Table 6. Mean abundance of fish eggs in coastal waters of Uljin in July (ind./ 1,000 m3)
Station
Species Total Aburldance
St. 1 St. 2 St. 3 St. 4 St.5 (%)
Engraulis japonicus 9.2 59.7 143.0 85.3 117.5 414.8 42.18
Sillago sihama 70.2 61.9 54.2 48.0 74.4 308.7 31.39
Unknown spp. 56.6 534 18.1 69.0 62.7 259.8 26.42
Total 136.0 175.0 215.0 202.0 255.0 983.3 100.00
Number of species 3 3 3 3 3 3
1000meo 2 A77|2t F AR ZdFol 3834%F 2 FEo] v]RF whelqeh
Aste] 74 -st= Foz yehton tgoz W A 22 140 7l el A7k & o, 7]
2]g¢] Fo] 308.7ind./1,000m*2 25.84%, 7h}e] o] el o] 3 3, el W BE AR £33

] 59.3ind./1,000m*2 4.96%, u] 255 }e| 350.8 ind./
1,000 m*Z 29.36% = ERGow, 7 9] e 1% u
Tke] &S B 9lv)(Table 3).
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Hes Bgy, 1 3= 7w o] 59.3ind./1,000 miE
19 Z3gko] 82.94% 2 x}R|3}e] -2 5}9th (Table 4).

490 % 62.6ind./1,000m*7} 2l on, o =
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=] o] 43.3ind./1,000m’oZ, A =& ko] 69.17%
£ A8l #9435 (Table 5).
790 % 983.3ind./1,000m’e] Z¥3dlgor, o] F

2|7} 414.8ind./1,000m°*o.2 A Z3Fo] 42.18%=
4289l 3, ®eld o] 308.7ind./1,000m*2 A 23 =k
31.39% x}#| a}gau} (Table 6).

10e]= % 77.3ind./1,000 m®e] @l or}) nE

Rom, F7EAu & o F= AHA 2, 3, 5004 E3so
(Table 4).

490 5 AANA HA] o] EH3I 1, Ao
+ AA 35 A9 AAHAM 3ol on, dFole
71el d2 AAH 25 AlQd AN s HHE
3% 5 2E AANAM HA7F 43Tk (Table 5).

79 EXet RE|E, 7]} do] BE AAA
331913, 193} 4] Efﬂs}ﬂﬂ 7hteE| e} F7EApA]
& o] F, Aol 5ol e A wsken, €A
Jo] AA 3,4, 504 247+ 143.1ind./1,000 m®, 85.3 ind./
1,000 m?, 117.5ind./1,000 m*3. £ 3}53t} (Table 6).
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Table 7. Mean abundance of larvae and juveniles in coastal waters of Uljin, Korea in 2002

fol

- 45|

(ind./ 1,000 m°)

Month
Species Total Abundance (%)
Jan. Apr. Jul. Oct.

Engraulis japonicus - 519.2 893.9 2.8 1,415.9 90.46
Sillago sihama - - 3.4 - 3.4 0.22
Scomber japonicus - - 1.8 - 1.8 0.11
Chromis notatus - - 14 3.9 5.3 0.34
Petroscirtes breviceps - - 1.3 3.8 5.1 0.33
Scorpaenidae sp. - - 2.2 - 2.2 0.14
Rudarius ercodes - - 11 2.7 3.8 0.24
Trachinocephalus myops - - - 1.2 1.2 0.08
Labracoglossa argentiventris - - - 1.0 1.0 0.06
Lophiomus setigerus - - - 1.1 1.1 0.07
Microcanthus strigatus - - - 6.2 6.2 0.40
Girlla punctata - - - 1.6 1.6 0.10
Pomacentridae - - - 4.9 4.9 0.31
Takifugu niphobles - - - 6.4 6.4 0.41
Scartella cristata - - - 5.2 5.2 0.33
Ammodytes personatus 23.8 - - - 23.8 1.52
Hexagrammos agrammus 5.3 - - - 5.3 0.34
Hexagrammos otakii 5.9 - - - 5.9 0.38
Sebastes pachycephalus 4.3 3.6 - - 7.9 0.50
Liparis tessellatus 5.6 - - - 5.6 0.36
Arctoscopus japonicus 3.5 - - - 3.5 0.22
Limanda yokohamae 55 - - - 55 0.35
Sebastes schlegeli - 32.0 - - 32.0 2.04
Luciogobius guttatus - 9.6 - - 9.6 0.61
Urocampus nanas - - - 1.2 1.2 0.08

Total 53.9 564.4 905.1 42.0 1,565.4 100.00

Number of species 7 4 7 13 25
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sle] [ $-AslH L, ohgor & o] E (Scorpaenifor-
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4ol = 35 33} 42| AH|o7} EJdt AF M
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243ty 71 A1) 3, The o 2 W& (Microcanthus
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Table 8. The list and individual numbers of fish larvae and juveniles collected at each station in coastal waters of Uljin,

Korea in 2002

(ind./1,000 m®)

Station
Species Total Abundance (%)
St.l St. 2 St. 3 St. 4 St.5

Engraulis japonicus 205.8 376.9 174.5 362.9 295.8 1,415.9 90.45
Sillago sihama 1.1 - 2.3 3.4 0.22
Scomber japonicus - 1.8 - - - 18 0.11
Chromis notatus - 14 - 15 2.4 5.3 0.34
Petroscirtes breviceps 1.7 1.3 1.0 1.1 - 5.1 0.33
Scorpaenidae sp. - - - 2.2 - 2.2 0.14
Rudarius ercodes 1.6 11 11 - - 3.8 0.24
Trachinocephalus myops - - - - 1.2 12 0.08
Labracoglossa argentiventris - 1.0 - - - 1.0 0.06
Lophiomus setigerus — 1.1 — - - 1.1 0.07
Microcanthus strigatus 2.3 15 2.4 - - 6.2 0.40
Girlla punctata 1.6 - - - - 1.6 0.10
Pomacentridae - - 11 2.8 1.0 4.9 0.31
Takifugu niphobles 2.8 - 2.4 1.2 - 6.4 0.41
Scartella cristata - - 1.9 - 33 5.2 0.33
Ammodytes personatus 5.4 - - 10.1 8.3 23.8 1.52
Hexagrammos agrammus - 3.2 2.1 - - 53 0.34
Hexagrammos otakii - - 49 1.0 - 5.9 0.38
Sebastes pachycephalus 2.0 5.2 - 0.7 - 7.9 0.50
Liparis tessellatus 5.6 - - - - 5.6 0.36
Arctoscopus japonicus - 35 - - - 35 0.22
Limanda yokohamae — — 15 - 4.0 5.5 0.35
Sebastes schlegeli 111 - - 20.9 - 32.0 2.04
Luciogobius guttatus 4.2 - - 5.4 - 9.6 0.61
Urocampus nanas - - - - 12 1.2 0.08
Total 245.2 398.0 192.9 409.8 319.5 1,565.4 100.00
Number of species 12 11 10 11 9 25
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Fig. 2. Monthly variations in numner of species, diversity
index, evenness and dominance of fish larvae collect-
ed by plankton net in coastal waters of Uljin from
January to October 2002.
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Fig. 3. Stations diversity, evenness and dominance index

in coastal waters of Uljin, 2002.
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Fig. 4. Dendrogram based on cluster analysis of the each
seasons in coastal waters of Uljin, Korea.
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Fig. 5. Dendrogram based on cluster analysis of the each
seasons in coastal water of Uljin, Korea.
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Table 9. Comparison of species composition of collected planktonic egg, fish larvae and juveniles to those obtained from

the other coastal waters of Korea

uljin Yeongil Bay Kori Wolsong

Sourse Present study Han et al. (2003) Kim et al. (1994) Chaet al. (1991)
Sampled year 2002 1991 1990
Sampling period Season Season Season Season
Number of station 5 10 10
Temperature (°C) 11.1~24.1 9.5~21.6 12.5~26.5 12.2~19.5
Number of _spemes 7 4 5

(planktonic egg)
Total collected individual

(ind./1,000m3) 1,194.7 2,295.3 22,936.88 1,459.2

(planktonic egg)
Engraulis japonicus

Engraulis japonicus

Engraulis japonicus Maurolicus muelleri

Dominant species (38.34%) (63.40%) (79.52%) (60.10%)
(planktonic egg) Sillago sihama Ammodytes personatus Maurolicus muelleri Callionymidae sp.
(25.84%) (23.70%) (1.86%) (13.70%)
Number of spgcnes _ o5 15 21
(larvae and juveniles)
Total collected individual
(ind./1,000m3) 1,565.4 2,258.1 702.79 339.9

(larvae and juveniles)
Engraulis japonicus

Ammodytes personatus

Engraulis japonicus Engraulis japonicus

(90.46%) (22.70%) (52.39%) (61.20%)
Sebastes schlegeli Engraulis japonicus Callionymus sp. Callionymidae sp.
Dominant species (2.04%) (16.70%) (29.36%) (11.90%)
(larvae and juveniles)  Ammodytes personatus Repomucenus sp. Stephanolepis cirrhifer Maurolicus muelleri
(1.52%) (14.10%) (6.36%) (6.90%)
Luciogobius guttatus  Hexagrammos agrammus Sebastes schlegeli Gobiidae sp.
(0.61%) (5.70%) (3.16%) (5.10%)
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