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Fig. 2. Diagram of a trawl used for the collection of the fish samples in the eelgrass bed in Kwangyang Bay.
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Table 1. Total number of individuals and biomass of fish species collected in the eelgrass bed in
Kwangyang Bay in 1994

Speci Day Night Total
pecies
N B N B N Yo B Yo

Syngnathus schlegeli 1,647 4,299.3 1,853 5,850.1 3,500 194 10,1494 8.1
Pholis nebulosa 1,293 254718 1,778 30,630.5 3,071 17.0 56,1023 45.0
Pseudoblennius cottoides 1,084 1,541.8 1,028 1,157.5 2,112 11.7 2,699.3 22
Leiognathus nuchalis 850+ 1,0749 987 1,830.5 1,837 10.2 2,905.4 2.3
Sebastes inerniis 564 2,030.6 494 1.841.7 1,058 59 3,872.3 3.1
Favonigobius gymnauchen 161 1235 868 539.9 1,029 5.7 663 .4 0.5
Acentrogobius pflaumi 175 216.2 549 909.1 724 4.0 1,1253 0.9
Acanthogobius flavimanus 125 2.607.8 389  7.892.6 514 28 10,5004 8.4
Takifugu niphobles 350 2,773.1 108 2,145.0 458 2.5 4,918.1 3.9
Rudaris ercodes 290 698.0 127 4242 417 23 1,122.2 0.9
Lateolabrax japonicus 95 1,300.6 290 2,765.5 385 2.1 4,066.1 33
Conger myriaster 18 441.7 263 5,226.0 281 1.6 5,667.7 4.5
Acanthopagrus schlegeli 249 382.1 26 95.5 275 1.5 477.6 0.4
Liparis tanakai 11 25.1 243 249.7 254 1.4 274.8 0.2
Stephanolepis cirrhifer ‘129 1,192.3 117 3,657.5 246 1.4 4,849.8 39
Aulichthys japonicus 113 466.7 131 559.7 244 1.4 1,026.4 0.8
Hexagrammos otakii 79 1,514.9 119 1,879.5 198 1.1 3,394.4 27
Silago japonicus 42 86.3 143 401.4 185 1.0 487.7 04
Tridentiger trigonocephalus 129 87.4 20 28.4 149 038 115.8 0.1
Hippocampus japonica 95 49.6 52 32.0 147 038 8l.6 0.1
Platycephalus indicus 54 159.6 91 480.5 145 038 640.1 05
Limanda yokohamae 27 660.0 101 1,472.8 128 0.7 2,132.8 17
Petroscirtes breciceps 63 281.6 51 267.5 114 0.6 549.1 04
Chaenogobius heptacanthus 57 23.5 51 23.7 108 0.6 47.2 -
Ditrema temmincki 61 1,828.0 29 1,146.1 90 0.5 2,974.1 24
Repomucenus valenciennei 47 37.1 27 25.2 74 04 623 -
Hypodvtes rubripinnis 25 20.8 38 32.1 63 0.3 52.9 -
Oplegnathus fasciatus 46 181.7 5 24.5 51 0.3 206.2 02
Upeneus bensasi 24 163.8 16 159.5 40 0.2 323.3 0.3
Hexagrammos agrammus 26 1,383.4 12 602.3 38 02 1,985.7 16
Inimicus japonicus 4 68.2 14 403.1 18 0.1 4713 04
Cryptocentrus filifer 17 15.5 17 0.1 15.5 -
Sebastes schiegeli 6 50.5 9 5.7 15 0.1 56.2 -
Thryssa kammalensis 2 5.5 13 40.7 15 0.1 46.2 -
Sebastes oblongus 2 38.1 12 54.0 14 0.1 92.1 0.1
Thamaconus modestus 6 66.7 3 45.4 9 - 112.1 0.1
Chirolophis japonicus 1 12.1 6 66.4 7 - 78.5 0.1
Thryssa adelae 6 13.7 6 - 13.7 -
Gasterosteus aculeatus 5 0.5 5 - 0.5 -
Pholis crassispina 4 11.2 4 - 11.2 -
Engraulis japonicus 3 5.6 3 - 5.6 -
Evynnis japonica 1 8.2 1 6.8 2 - 15.0 -
Chasmichthys dolichognathus 2 4.2 2 - 4.2 -
Ernogrammus hexagrammus 2 30.5 2 - 30.5 -
Parapercis sexfasciata 2 64.8 2 - 64.8 0.1
Pleuronichthys cornutus 2 23 2 - 2.3 -
Pseudoblennius percoides 2 5.2 2 - 5.2 -
Siganus fuscescens 2 13.7 2 - 13.7 -
Trachinocephalus myops 1 17.9 1 15.6 2 - 335 -
Cynoglossus interruptus 1 28 1 - 2.8 -
Kareius bicoloratus 1 1.1 1 - 11 -
Ammodytes personatus 1 4.2 1 - 4.2 -
Champsodon snyderi 1 39.1 1 - 39.1 -
Ctenotrypauchen microcephalus 1 81 1 - 8.1 -
Pholis fangi 1 74.9 1 - 74.9 0.1
Lactoria cornuta 1 12.4 1 - 12.4 -
Verasper variegatus 1 0.3 1 - 0.3 -

Total 7,958 514220 10,114 73.266.7 18,072 100 124,6887 100

- - less than 0.1% N : number of individuals, B : biomass in grams.

- 205 -



IR

3

B Ao A Yol AYH AFL MAs
o A%, A m71(Syngnathus schlegeli), W] = gt
(Pholis nebulosa) 7} Al W =(Pseudoblennius cot-
toides), =% X (Leiognathus nuchalis), Bt
) o S(Favonigobius gym-
nauchen) wol e, o] 5 AA MAF9
69.9%E AAstutt. 1 trgo g £9E(Acen-
trogobius pflaumi), A %5 (Acanthogobius
B (Takifugu niphobles), 15 3%

X (Rudaris ercodes),

(Sebastes inermis),

flavimanus),
Fo](Lateolabrax ja-
B3 oJ(Conger myriaster), A4 =
(Acanthogobius schlegeli), # A (Liparis ta-
nakai), | 2)(Stephanolepis cirrhifer), ¥ &3]
(Aulichthys japonicus), 3 %2 v|(Hexagrammos
otakii), 3 B2l E(Silago japonicus) o]l Ao,
ol & 12 0{F 2 F MA 59| 23.1%F A stH )

FH, A F A, vz, BAYE, Ao
71, B0y, A, B4, v, B o2 A
A, ol 52 A WA T 80.2%S AR5
o} 1yto b}‘ﬂ;‘] o F& awy S

AP ol fFe i &o] 15cm o]3tE &Y of
FolAU, W o T FolEelUrh

Fo o3 9 A EFX = § - F(1997a, b,
c, 1998 a, b, ¢, d)of] 7} &= o] gle}.

ponicus),

3. OlF =f2 AH HS

248 qH ol FTFE 199 16T 22 714 AU
on, 29 ¥E F47F FA Frhste] 5l 25%
o o] 2%IckFig. 4 - A). 643} 790l & o4 744
ot 887 E Frheted 9092 108 o] A
T F M BE 34N APHAD. 119 o] TR
B M A3 At

2R QAP A 2 A G AstE v
(Appendix, Fig. 4 - B, C), 193} 29 dl& 2AWIZ &
A RA ok YA ol 7Hg AUt o) A7l ]
=], GAGE, AvlEA] ol $7d3vHTable 2).

39 HAEHAM MA G F AR o] A3 71
817 Algtste] A 2 490, A 4 5E ol A
A& 71 &8t} ol 8} Zo] Holl B A 422 AJA)
g B AL o] F7HAAM Aol AL A3

FA] 2 2L A Ao} A7), Bet 7A E 11X

% 4

o

35

%
2 A
2 304
wy
e
o 254
)
£
e 204
z
I51—= —r T
A
2 4000
8 B
-
Z 30004
S o0l
5 2000
b
£ 1000
E '
3 I
Z 0
o~ 30
g? 254C
& 204
215
2 104
g
S 5
=] 0 e
o~ 3 ]
T D i
% 2.54 !
3 ;
o~
=,
2
E 154
o
2
a8 1

M A M J J AS OND

Month
Fig. 4. Monthly variations in number of species(A),
number of individuals(B), biomass(C) and
species diversity index(D) of fishes in the eel-
grass bed in Kwangyang Bay in 1994.
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Table 2. Monthly dominant fish species in the eelgrass bed in Kwangyang Bay from January 1994 to

December 1994

Month

Dominant species (%)

Jan. Pholis nebulosa (44.9%), [‘avonigobius gymnauchen (19.7%), Aulichthys japonicus (13.6%)

Acentrogobius pflaumi (7.2%)

Feb. P. nebulosa (52.7%), F. gvmnauchen (10.8%), Liparis tanakai (9.8%)

A. pflaumi (9.3%), A. japonicus (7.4%)

Mar. P nebulosa(43.7%), I gymnauchen (15.7%), Pseudoblennius cottoides (13.9%),

L. tanakai (9.9%)

Apr. P cottoides (27.0%), P. nebulosa (26.3%), Syngnathus schlegeli (19.0%),

F. gymnauchen (11.7%), Sebastes inermis (6.3%),
May S schiegeli (36.1%), P.cottoides (25.7%), P. nebulosa (15.2%), S. inermis (13.2%)
Jun. S. schlegeli (28.1%), P. nebulosa (17.8%), P. cottoides (12.9%),

S. inermis (8.9%), F. gymnauchen (8.4%)

Jul. S. schlegeli (50.0%), Acanthopagrus schiegeli (11.4%), S. inermis (7.6%),
Lateolabrix japonicus (5.9%), P. cotroides (5.3%)
Aug.  Leiognathus nuchalis (30.2%), S. schlegeli (15.5%), Stephanolepis cirrhifer (7.0%),

Takifugu niphables (6.4%), A. schlegeli (5.4%)

Sep. L. nuchalis (39.5%), S. schlegeli (10.1%), Acanthogobius flavimanus (7.9%),

Rudarius ercodes (7.5%)

Oct. L nuchalis (29.0%), Acentrogobius pflaumi (15.0%), R. ercodes (9.2%),

A. flavimanus (8.2%), T. niphobles (6.6%)

Nov. L. nuchalis (30.3%), A. pflaumi (9.3%), R. ercodes (7.8%), A. flavimanus (6.9%),

S. inermis (6.8%)

Dec. T.niphobles (26.7%), P. nebulosa (16.6%), S. schlegeli (9.2%), A. flavimanus (7.5%),

S. inermis (6.1%)
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Table 3. Comparisons of fish samples collected by a trawl in terms of number of individuals and biomass for
each sampling period in the eelgrass bed. “ Difference” column indicates whether day samples were
significantly(S) or not significantly(NS) different from night samples based on paired percentage val-
ues for each species (P <0.05)

. . Number of individuals Biomass
Sampling period Day Night Difference Day Night Difference

Jan. 95 266 S 461.5 1,806.2 S
Feb. 239 943 S 1,658.2 6,164.1 S
Mar. 427 912 S 3,996.6 4,788.5 NS
Apr. 1,167 1,545 NS 12,973.9 13,585.2 NS
May 1,451 1,966 NS 9,816.9 11,534.1 NS
Jun. 636 898 NS 3,252.4 5,123.6 NS
Jul. 617 440 NS 2,439.1 3,139.0 NS
Aug. 1,540 817 S 4,355.2 29979 NS
Sep. 696 882 NS 2,286.9 7.5318 S
Oct. 480 799 NS 3,365.6 4,8434 NS
Nov. 329 437 NS 3,156.2 4,194.1 NS
Dec. 209 435 NS 3,659.5 7,558.8 S

Number of Species

Number of Individuals

Biomass (kg/720m?)

Month

B Night

Fig. 6. Monthly variations in number of species(A),
number of individuals(B) and biomass(C) col-
lected during day and night in the eelgrass bed

in 1994.
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Species Composition and Seasonal Variations of Fishes in
Eelgrass (Zostera marina) Bed in Kwangyang Bay

Sung - Hoi Huh and Seok Nam Kwak

Department of Oceanography and Korea Inter-University Institute of Ocean Science

Pukyong National University, Pusan 608 — 737, Korea.

A total of 57 species of fish species was collected by a trawl from the eelgrass bed in Kwangyang
Bay. The dominant species were Pholis nebulosa, Syngnathus schlegeli, Leiognathus nuchalis, Pseu-
doblennius cottoides, Sebastes inermis, Favonigobius gymnauchen, which accounted for 69.9% of the
total numbers of fish collected. Fish collected in the study area were primarily small fish species or
early juveniles of large fish species. Only about 10% of fishes which were collected in the eelgrass
bed exceeded 15cm in standard length.

Seasonal variations in both species composition and abundance were major charateristics in the
study area. The peak abundance occurred in spring, while the number of species was the highest in
fall. However, both the number of species and abundance of fishes showed the lowest values in win-
ter. High species diversity indices were observed in fall. Temperature, eelgrass standing crop and
abundance of food organisms influenced seasonal changes of the fish community in the study area.

More abundant and more diverse fishes were collected during nighttime than daytime.
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