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SUMMARY

Providing basic data for the evaluation of fishery resources and the
structure of marine ecosystem, oceanographic observation by fluorometer,
zooplankton survey by open—close-open net , fisheries resources estimation
by scientific echosounder and distribution of demersal fishes by bottom
trawl were investigated at the southern waters of JeJu Island by training
ship "DONGBAEK(Gross tonnage 1,057, Horse power 2,200)” belong to Yosu
National university in 2001, 2002 and 2003 during early summer. and
analyzed marine environmental system, zooplankton distribution, abundance
and species composition of fishes, ecology indices and fish catches for three

years.

The results obtained and can be summarized as follows :

1. The temperature and salinity were more higher eastern area than western
area during early summer season in the East China Sea. But the depth of

thermohaline were to be shallow to go to western part in the research area.

2. However, the Chl-a density were higher than western area than eastern
area. The low Chl-a concentration originated from Tsushima warm current
and the high Chl-a concentration were controlled by the Coastal waters of

Chinese Continent and cold water of Yellow Sea.

3. According to the examination of collections from the net sampling, in
2001, Copepoda comprised 72.19%6 of zooplanktons inhabiting the sound
scattering layer, while Mollusca, Chaetognaths, and Doliolida accounted for
7.7%, 5.3% and 2.4% respectively. And in 2002, the ratio of Copepoda was
77.3%, Chaetognaths 8.3% and Euphausia pacifica 5.2%. And in 2003, the



ratio of Copepoda was 74.2%, Amphipoda 8.8%, Euphausia pacifica 6.8% and
Decapod 6.4%. Euphausia pacifica was increased to go to southern in the

East China Sea.

4. Appearance of zooplankton was high the southern part and the slope area

of the East China Sea.

5. The patch of fish were appeared around 31°N and 127°E that volume of
backscattering strength(SV) was -68dB by the scientific echosounder at
38kHz in 2001.

6. The patch of fish were detected at the area of 32°N and 124.5°E, which
the SV was -65dB at 38kHz. Also The same patch of fish SV was -60dB
at 120kHz in 2002 year survey area.

7. At frequency of 38kHz, The patch-of fish distributed around 32°N and
1245°E which SV was -68dB, 32.5°N and 1245°E -64dB and 32°N and
125°E -60dB respectively. Also same patch of fish were distributed around
32°N and 1245°E which SV was -68dB, 32.5°N and 1245°E -64dB, and
32°N and 125°E -68dB in 2003 year survey area.

8. The investigation was carried out at the 12 stations. The catches
collected by the bottom trawl in the investigation area of the southern
waters of Jeju Island were 156.11kg/hour in 01T6, 152.19kg/hour in 01T2,
143.10kg/hour in 01T3 and less than 35kg/hour in the other stations. In
result, the catches on 2003 were higher than those of 2001 and 2002 which

1s the west part of the investigation area.

9. The Proportion of species having a major portion were 46.7% for

Japanese horse mackerel, Trachurus japonicus, 2.7% for White-tongued

_2_



crevalle, Uraspis helvola, 2.5% for Wart perch, Psenopsis anomala, 2.4% for
Hair tail, Trichiurus lepturus, 2.2% for Angler, Lophiomus setigerus on
2001, 29.2% for Anchovy, Engraulis japonicus, 24.8% for Grassfish, Liparis
tanakai, 6.0% for Gurnard, Chelidonichthys spinosus, 4.9% for Spotted
velvetfish, Erisphex pottii, 4.4% for Tiger shark, Scyliorhinus toraxme on
2002 and 42.3% for Anchovy, Engraulis japonicus, 18.0% for Angler,
Lophiomus setigerus, 14.4% for Spotted velvetfish, Erisphex pottii, 4.0% for
Blackthroat seaperch, Doederleinia berycoides. In the west part of the

investigation area, the ratio of the small fish was high.

10. In results of the operation of the bottom trawl on 2001 and 2002,
diversity index of each stations ranged between 0.26 and 2.07, and it
showed the richness index of 1.71~3.8, the evenness index of 0.09~0.92
and dominance index of 048~0.97. The index of diversity, richness,
evenness and dominance were the highest in 01T1, 01T2, 02T3 and 01T®6,
and those were the lowest in 01716, 02T1, 01T6 and 02T3 respectively. In
investigation area, index of diversity, richness and dominance were high on

2001, and index of evenness was high on 2002.
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Fig. 2-4. Close-open—close net for zooplankton survey.
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Fig. 2-5. Survey line of acoustic transect in June, 2001.
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Table 1. Details for demersal trawl operation conducted in southern waters

of Jeju Island for this study

Position Towing

Trawl Setting Time Direction Towing d Depth
. ) spee
area (Day/month/year) Lat(N)  Long.(E) (°) Duration K1) (m)
1310 , , h
01T1 32° 446" 126° 179 135 1°00™ 3.8 105
(26/Jun/2001)
0615 , , ]
01T2 31° 46.8 " 127° 439 270 1°00™ 3.8 102
(27/Jun/2001)
0840 , , h
01T3 31° 476" 127° 39.8 225 1°00™ 3.6 124
(27/Jun/2001)
1325 , , 1
01T4 31° 439" 127° 07.1 270 1°00™ 4.0 103
(27/Jun/2001)
1840 ) , )
01T05 31° 42.8 " 126° 24.7 135 1°00™ 3.6 71
(27/Jun/2001)
0650 5 : I
01T6 B0° 486 MATI27FHO2!1: 270 1"00™ 3.8 102
(28/Jun/2001)
1240 , , ]
02T1 32° 4237 124° 49.2 135 1"00™ 3.8 41
(08/Jul/2002)
1825 , , )
02T2 32° 144" 125° 21.7 270 1°00™ 35 58
(08/Jul/2002)
1425 , , ]
02703 31° 445" 123° 59.6 120 1°00™ 3.6 41
(09/Jul/2002)
1845 , , h
03T1 33° 289" 124° 515 270 1°00™ 3.6 73
(28/Jun/2003)
0605 , , oo
03T2 32° 596" 124° 00.1 090 1°00 4.0 40
(29/Jun/2003)
1650 , , .
03T3 33° 00.2 "7 125° 459 200 1°00 3.8 38
(29/Jun/2003)
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Fig. 3-1. Horizontal distributions of water temperature at Om, 10m, 25m

and 50m in June, 2001.
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Fig. 3-2. Horizontal distributions of salinity at Om, 10m, 25m and
50m in June, 2001.
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Fig. 3-6. Vertical profiles of water temperature, salinity, sigma-t and
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Fig. 3-8. Horizontal distributions of water temperature at Om,

10m, 25m and 50m layers in June, 2003.

_39_



(2) 9429 <9 2%

=

T

Fig. 3-9°l vepdl 2134

~
70

,_._mo
7o

=y
&+

cul

|

&7

2 5

o

Sl A= 31.0psu °lste] A<

e TR 10m

1
T

3j) o of] A

9

214 3

bol

°

z]- AS

oF

HA

[<]

W
ol

;Ot

el Al 34.0psu ©]7Fe] 224

33.0psu W&ol &t

"K

A

kel
T

oo} 2

200113 9] ARl A 22A w8

)

_40_



Salinity(psu)
34°N
2
_'j * Jejuls.
33°N
32°N - . .
S Oom 10m
2
s
-
34°N
33/' Jeju ls * ° * Jejuls
! P
33°N . N
33.5
32°N — .
25m 50m
T T T T T T
124°E 125°E 126°E 124°E 125°E 126°E
Longitude

Fig. 3-9. Horizontal distributions of salinity at Om, 10m, 25m and 50m
layers in June, 2003.
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Fig. 3-17. Distribution of zooplankton in June, 2001.
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Table 3. Frequency of zooplankton occurring in 2002

Unit : %
Station

Species 02P1 02P2 02P3 02P4 02P5 02P6 02P7
Copepods(£.7t) 76.3 95.6 63.0 91.1 90.4 35.7 89.5
Euphausiids(thalch=2 4 o] %) 18.3 0.8 95 3.1 1.7 0.0 2.8
Amphipods(¥7} ) 0.0 24 37 0.0 0.8 0.0 0.2
Lucifer sp. 0.0 0.0 0.0 0.0 0.0 0.0 0.4
Decapods (4 Z) 0.8 0.8 0.0 0.9 25 0.0 1.6
Mysiids(Z 7 ©] ) 0.0 0.0 0.0 0.0 0.0 0.0 0.5
Cumacea - 7}Ht) 0.0 0.0 0.0 0.0 0.4 0.0 0.0
Ostracods (7 &) 0.0 0.0 0.0 0.0 0.0 0.0 0.2

Euphausiids larvae(Halchaz o] §-4) 0.0 0.0 0.0 0.6 0.4 0.0 0.0

Chaetognatha(3}4H4 & ) 4.6 0.4 4.9 4.3 3.8 33.3 6.9
Nematods(X &) 0.0 0.0 7.4 0.0 0.0 0.0 0.0
Polychaets(CTFE#F74)) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Ammonite(¢E 1ol E) 0.0 0.0 0.0 0.0 0.0 31.0 0.0
Eggs(ith) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
fish larvae(l & #4) 0.0 0.0 0.0 0.0 0.0 0.0 0.2
Total (ind./m°) 225 121 201 427 630 3 864
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Table 4. Frquency of zooplankton occurring in June, 2003

Unit @ %
Station
. 03P1 03P2 03P3 03P4 03P5 03P6 03P7 03P8 03P9 03P10
Species
Copepoda(&.7F7) 919 833 784 524 643 441 627 909 838 90.2
Euphausiids(da} o2 A o] ) 0.3 92 142 06 292 07 4.8 8.3 05 0.6

Euphausiids larvae(dutebZ ol 7 F4) 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.5 0.0

Amphipoda(¥-2}-§+) 1.2 0.2 6.7 216 23 274 287 05 0.0 0.0
Decapoda(4 Z}H+) 2.6 6.9 05 226 15 6.9 3.2 02 121 82
Decapoda larvae(d 2 #43) 1.1 0.3 0.0 0.2 0.0 0.5 0.5 0.0 12 0.6
Mysiid( 4 o] 5) 0.1 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.1 0.3
Ostracoda(# &) 3.6 0.0 0.0 0.0 0.0 0.4 0.0 0.2 0.0 0.0
Cumacea(FvH) 0.0 0.0 0.2 0.0 13 0.0 0.0 0.0 0.0 0.0
Polychaeta(th 5. 5) 0.0 0.0 0.0 0.0 1.3 0.0 0.0 0.0 0.0 0.0
Eggs(h) 0.0 0.0 0.0 2.2 00 11.1 0.0 0.0 19 0.0
Fish larvae(=}#] o) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
jelly fish(al at2]) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Foraminifera(-f23 %) 0.0 0.0 0.0 0.3 0.0 0.8 0.0 0.0 0.0 0.0
Total(ind./m?) 161 551 992 238 1320 510 230 1059 257 256
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Fig. 3-26. Horizontal distribution of the volume backscattering strength in
June, 2001.
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Fig. 3-27. Horizontal distribution of volume backscattering strength in July,
2002.
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Fig. 3-28. Horizontal distribution of volume backscattering strength in June,
2003.
(a) : 38kHz (b) : 120kHz
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Fig. 3-29. Vertical distribution of volume backscattering strength in

June, 2001.
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Table 5. Details of zooplankton and acoustic survey for this study

Net-Tow

Station

Avg.

Year . SSL ) ind./m’ Dominant species(%)
Date time No. SV(dB)
11:45 01P1 20 =75 103 Copepoda(78.6), Doliolida(15.4)
6/25
23:03 01P2 30 -66 225 Copepoda(81.0), Appendicularia(4.8)
20:14 01P11 40 =70 325 Copepoda(89.7), Chaetognaths(6.1)
6/27
23:13 01P12 20 -67 189 Copepoda(82.2), Euphausiidae(9.0)
. , . _ Copepoda(78.0), Euphausiidae(5.8),
2001 02:26 01P13 20 63 572 Chaetognaths(10.1)
- . N Copepoda(59.9), Mollusca(35.0),
05:50 01P14 30 62 1274 uphauciidac(0.1)
’ . B Copepoda(55.9), Mollusca(35.0),
6/28 10:13  OIPI5 30 70 127 Euphausiidae(1.7)
14:27 01P16 50 -62 243 Copepoda(82.8), Chaetognaths(6.1)
16:04 01P17 50 -60 706 Copepoda(73.9), Chaethgnaths(6.2)
) N Copepoda(76.3), Euphausiidae(18.3),
06:35 02P1 4 67 225 Chaetognatha(4.6)
- . N Copepoda(95.6),
s 10:54 02p2 30 69 101 Amphipods(2.4) Euphausiidae(0.8)
. ; N Copepoda(63.0), Euphipods(9.5),
16:58 02P3 40 64 201 Nematods(7.4)
e Copepoda(91.1), Euphausiidae(3.1),
o =~
2002 21:50 02P4 30 59 4217, Chaetognatha(4.3)
. Copepoda(90.4), Euphausiidae(1.7),
R = ]
02:57 pors g o8 480 Chaetognatha(3.8)
- . a Copepoda(35.7), Chaetognatha(33.3),
9 07:55 02P6 30 68 3 Ammonite(31.0)
‘ N Copepoda(89.5), Euphausiidae(2.8),
12:05 02P7 4 60 864 Chaetognatha(6.9)
. . N Copepoda(91.9), Decapoda(2.6),
628 1255 03P1 60 o 161 Ostracoda(2.6)
. . N - Copepoda(83.3), Euphausiidae(9.2),
20:12 03P2 20 64 551 Decapoda(6.9)
‘ o Copepoda(78.4), Euphausiidae(14.2),
02:14 R 30 63 992 Amphipoda(6.7)
- a Copepoda(52.4), Amphipoda(21.6),
6/29 07:52 03P4 30 65 238 Decapoda(22.6)
1212 03P5 70 ) 1320 Copepoda(64.3), 'Euphausudae(ZQ.Z),
2003 Amphipoda(2.3)
) N _ Copepoda(44.1), Amphipoda(27.4),
18:10 03P6 80 65 510 Decapoda(6.9)
e ; = ; Copepoda(62.7), Euphausiids(4.8),
2950 03P7 20 64 230 Aghisoda287)
6/30 04:43 03P8 30 -61 1059 Copepoda(90.9), Euphausiidae(8.3)
) N Copepoda(83.8), Euphausiidae(0.5),
09:07 03P9 30 60 21 Decapoda(12.1)
2908 03P12 10 62 956 Copepoda(90.2), Euphausiidae(0.6),

Decapoda(8.2)
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Table 6. Species composition of the fishes collected by demersal trawl

in southern waters of Jeju Island in June, 2001

Area 01T1 01T2 01T3 01T4 01T5 01T6 Total
Spectes N W N W N W N W N W N W N W
Trachurus japonicus 43 791 616 81.00 794 135.00 1,380 150.00 2,833 373.91
Pagrus major 3 0.54 1 0.22 3 0.36 7 0.44 14 1.56
Uraspis helvola 103 13.39 4 060 107 1399
Lophiomus setigerus 4 0.37 68 8.16 1 1.85 14 1.05 1 0.33 88 11.76
Psenopsis anomala 4 0.24 31 1.65 59 3.17 3 0.30 97 5.36
Trichiurus lepturus 12 3.13 78 1020 3 0.38 2 0.32 95  14.03
Doederleinia berycoides 9 0.25 30 4,63 3 0.70 44 2.92 3 0.23 89 8.73
Lepidotrigla guentheri 84 5.08 3 0.17 87 5.25
Scomber japonicus 55 8.22 15 2.55 5 1.65 2 0.37 77 12.79
Neobythites sivicolus 28 7.82 24 5.38 11 0.23 63 13.43
Zeus faber 40 14.70 1 0.47 1 0.41 1 0.05 43 1563
Thamnaconus hypargyreus 36 2.40 3 0.22 39 2.62
Lepidotrigla abyssalis 38 0.50 38 0.50
Chelidonichthys spinosus 1 0.27 32 4.89 33 5.16
Branchiostegus japonicus 6 0.57 6 0.57
Scorpaena izensis 13 0.19 1 0.36 14 0.55
Caelorinchus multispinulosus 17 0.15 5 0.07 1 0.07 23 0.29
Raja acutispina 3 0.95 5 1.27 8 2.22
Champsodon snyderi 2 0.01 2 0.01 7 0.03 2 0.01 13 0.06
Scyliorhinus torazame 1 0.32 1 0.32
Zenopsis nebulosa 1 0.09 1 0.09
Pleuronichthys cornutus 2 0.48 7 0.67 1 0.28 10 1.43
Acropoma japonicum 5 0.04 3 0.07 8 0.11
Apogon lineatus 3 0.02 1 0.00 4 0.02
Sphyraena pinguis 1 0.26 1 0.26
Echelus uropterus 4 0.08 2 0.07 6 0.15
Muraenesox bagio 1 0.40 4 0.75 5 1.15
Pseudosciaena crocea 5 0.37 5 0.37
Uranoscopus japonicus 1 0.31 3 0.13 4 0.44
Amblychaeturichthys hexanema 5 0.05 5 0.05
Chaunax abei 5 0.68 5 0.68
Ganthophis nystroemi 4 0.25 1 0.13 5 0.38

N : Number of individuals W : Biomass(kg)
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Table 6. Continued

Aulopus japonicus 1 0.09 1 0.04 2 0.13
Erisphex pottii 5 0.04 5 0.04
Conger mriaster 4 3.05 4 3.05
Gnathagnus elongatus 1 0.41 2 0.31 1 1.10 4 1.82
Upeneus bensasi 1 0.06 1 0.06
Minous pusillus 4 0.18 4 0.18
Engraulis japonicus 3 0.11 3 0.11
Synodus macrops 2 0.02 1 0.01 3 0.03
Halieutaea stellata 1 0.10 1 0.26 2 0.36
Priacanthus macracanthus 2 0.24 2 0.24
Foetorepus altivelis 2 0.15 2 0.15
Sebasiscus tertius 2 0.13 2 0.13
Glossanodon semifasciatus 2 0.10 2 0.10
Triacanthodes anomalus 2 0.01 2 0.01
Raja kenojei 1 1.60 1 1.60
Cookeolus japonicus 1 1.60 1 1.05
Muraenesox cinereus 1 0.32 1 0.32
Microcanthus strigatus 1 0.26 1 0.26
Niphon spinosus 1 0.14 1 0.14
Daicocus peterseni 1 0.11 1 0.11
Pseudorhombus cinnamoneus 1 0.07 1 0.07
Pseudorhombus pentophthalmus 1 0.06 1 0.06
Bembras japonica 1 0.05 1 0.05
Triodon macropterus 1 0.05 1 0.05
Apogon carinatus 1 0.03 1 0.03
Bembrops curvatura 1 0.03 1 0.03
Peristedion orientale 1 0.02 1 0.02
Leiognathus nuchalis 1 0.01 1 0.01
Benthosema pterotum 1 0.00 1 0.00
Total 189 3254 1,217 152.19 837 143.10 173 1823 29 190 1,435 156.11 3,880 504.07
Number of Species 16 28 19 20 7 23 61
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Table 7. Number of class, others, families, and species of fishes collected

by demersal trawl in June, 2001

Classes Orders Families Species Abundance(%)
Chondrichthyes Carcharhiniformes 1 1 0.03
Rajiformes 1 2 0.23
Actinopterygii  Anguilliformes 3 5 0.54
Clupeiformes 1 1 0.08
Osmeriformes 1 1 0.05
Aulopiformes 2 2 0.13
Myctophiformes 1 1 0.03
Ophidiiformes 1 1 1.62
Gadiformes 1 I 0.59
Lophiiformes 3 3 2.45
Zeiformes 1 2 1.13
Scorpaeniformes 5 10 479
Perciformes 20 25 86.93
Pleuronectiformes 2 3 0.31
Tetraodontiformes 3 3 1.08
Total 46 61 100.00
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Variation of total numbers of species, individuals and

biomass of fishes collected by demersal trawl in June, 2001.
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Table 8. Species composition of fishes collected by in southern waters

of Jeju Island by demersal trawl in July, 2002

Area 02T1 02T2 02T3 Total
Species N W N w N w N w

Scyliorhinusus torazame 3 0.67 5 1.06 8 1.73
Muraenesox bagio 1 0.32 1 0.32
Muraenesox cinereus 1 0.12 1 0.12
Engraulis japonicus 22 0.41 31 0.52 53 0.93
Hoplobrotula armata 3 0.49 3 0.49
Lophius litulon 3 0.69 3 0.64 6 1.33
Erisphex pottii 3 0.03 3 0.02 3 0.03 9 0.08
Chelidonichthys spinosus 2 0.42 9 1.8 11 2.22
Liparis agassizii 2 0.06 2 0.06
Liparis tanakai 32 0.83 13 0.35 45 2.22
Apogon lineatus 5 0.08 5 0.08
Trachurus japonicus 1 0.15 1 0.15
Hapalogenys mucronatus 1 0.12 1 0.12
Argyrosomus argentatus 6 0.24 6 0.24
Collichthy lucidus 1 0.04 1 0.04
Pseudosciaena polyactis 2 0.11 3 0.17 5 0.28
Gnathagnus elongatus 1 0.16 1 0.16
Trichiurus lepturus 1 0.26 1 0.22 2 0.51 4 0.99
Scomber japonicus 7 2.94 7 294
Psenopsis anomala 2 0.06 2 0.06
Cynoglossus abbreviatus 3 0.1 3 0.1
Pleuronichthys cornutus 6 2.22 6 2.22

Total 78 6.54 80 7.84 23 1.46 181 15.84

Number of Species 11 13 8 22

N : Number of individuals W : Biomass(kg)
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Table 9. Number of class, others, families, and species of the fishes

collected in southern waters of Jeju Island by demersal trawl in

July, 2002

Classes Orders Families Species Abundance(%)
Chondrichthyes Carcharhiniformes 1 1 4.42
Actinopterygii  Anguillifromes 2 2 1.10
Clupeiformes 1 1 29.28
Ophidiiformes 1 1 1.66
Lophiiformes 1 1 3.31
Scorpaeniformes 3 4 37.02
Perciformes 8 10 18.23
Pleuronectiformes 2 2 497
Total 19 22 100.00

ZAP71ZE ol 100704 o] @ d ofF2 gilen, S070A o =3

A S HAA 1584kg Foll s o]7F 294kge] o g = o] 1856%E AHA|
AL, e o® A 2kg ol 2T o2 Adiek &A97F AT
ZAZIZE w5k AR ofF FolA 37HAl olstm ¥ ol FASHA A

=
NG T2 AFo], &30, o7, Aol o], FAEl, F=

; 3
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Fig. 3-35. Species composition of fishes fauna in southern waters of

Jeju Island by demersal trawl in July, 2002.
(a) : Number (b) : Biomass
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Island by demersal trawl in July, 2002.
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3-37. Variation of diversity index, richness,

dominance by demersal trawl in July, 2002.
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Table 10. Species composition of the fishes collected in southern waters

of Jeju Island by demersal trawl in June, 2003

Area 03T1 03T2 03T3 Total
Species N W N \Y N A N A
Tanakius kitaharai( 7}}7]) 13 262 13 262
Engraulis japonicus( @ X]) 20 0.8 200 2 220 2.8
Lophiomus setigerus(©}7]) 36 153 21 224 37 323 94 2077
Doederleinia berycoides(==2d) 4 0.28 17 072 21 1
Chelidonichthys spinosus(7 th) 3 0.2 7 018 10 038
Trichiurus lepturus(@=]) 5 0.4 5 0.4
Erisphex pottii( 1] %4 X]) X5 1 75 1
Plotosus lineatus( &3 7l) 9 084 9 084
Coilia mystus(-$°]) 17 19 17 1.9
Liparis tanakai( #3]) 3 0.49 3 0.49
Other(”] E}) 6 0.7 9 1.31 38 503 53 704
Total 79 197 311 7.24 130 123 520 39.24

N : Number of individuals

W : Biomass(kg)
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Fig. 3-38. Species composition of fishes fauna in southern waters of
Jeju Island in June, 2003.
(a) : Number of individuals (b) : Biomass
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Fig. 4-1. A comparison of the length and make up of food chains from

the following areas.
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aglal 29 7ol mE o] Aol A RI] ffste] Hla xY )
Al AP A o] g2 Table 100 HERH AT

Table 11. Catches collected by Bottom Trawl in the Southern Waters

of Korea and Southern waters of Jeju Island in Summer

Southern waters of

Southern Waters of Korea )
Jeju Island

Trawl area

Year NO. of  Catch CPUE  NO. of Catch CPUE
towing (kg)  (kg/hour) towing (kg)  (kg/hour)

2001 1 87.48 87.480 6 504.07 84.011

2002 4 401.14 100.285 3 15.84 5.280

2003 3 253.19 84.396 3 39.24 13.080

Sty daletol A o] 83 ZYeA= Har o] F o] 92.73kg(41.97kg ~
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19899 11¥ Eal= dish AH5A QARvE N} AFE FEo A P33 A

3 29 2% HAE 126°E AS TAo2 F49 CPUE(kg/hour)E H]
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Appendix 1. List of the fishes collected by trawl
fishery in the East China Sea

Class, Order, Family, Species and Korean Name.

Class Chondrichthyes ¢ o
Order Carcharhiniformes &%o] H
Family Scyliorhinidae 3% 4o] kBl

1. Scyliorhinus toraxme (Tanaka) %]

Order Rajiformes 2-° H
Family Rajidae 7} 2]}
2. Raja kwangrungensis &5 29}

3. Raja kenojei Muler et Henle 3¢

Class Actinopterygii Z=7]

Order Anguilliformes 7] [

Family Ophichthidae v}t E}

4. Echelus uropterus (Temmnick et Schlegel)d%7o]
Family Muraenesocidae 7171}

5. Muraenesox bagio (Hamilton) 2787 o]

6. Muraenesox cinereus (Forsskal) 787¢]

Family Congridae %7 f}

7. Conger myriaster (Brevoot) & 7]

8. Ganthophis nystromi (Jordan et Snyder)<s-7d]

Order Clupeiformes o] H

Family Engraulidae 3 ] £}
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9. Engraulis japonicus (Houttuyn) & %]

Order Osmeriformes Wt o] [
Fmaily Argentinidae A&}

10. Glossanodon semifasciatus (Kishinouye) A3

Order Aulopiformes 2w x| H

Family Aulopodidae & vl x| R}

11. Aulopus japonicus Guthetr 3] ] X]
Family Synodontidae ™% o] §}

12. Synodus macrops Tanaka ~t}2%4

Order Myctophiformes M ¥] & %] H
Family Myctophidae A ¥B]= %] R}

13. Benthosema pterotum (Alcock) 7l H] &5 %]

Order ophidiiformes % =] H
Family Ophidiidae % X #}
14, Neobythites sicvicolus (Jordan et Snyder) 1= H| 7]

15. Hoplobrotula armata (Temminck et Schlegel) 2| 7]

Order Gadiformes Tt H
Family Macrouridae 7! EjF}

16. Caelorinchus multispinulosus Katayama =H| & %]
Order Lophiiformes ©}7 H

Family Lophiidae ©}# %}
17. Lophiomus setigerus(Vahl) ©}7
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18. Sophius litulon (Jordan) 3o}
Family Chaunacidae % o}+] %}

19. Chaunax abei le Danois 5% %o}
Family Ogcocephalidae %] R}

20. Halieutaea stellata(Vahl) 75 %]

Order Zeiformes ©317] H
Family Zeidae & aL7]§}
21. Zenopsis nebulosa(Temminck et Schlegel) ¥l i17]

22.7eus faber Linnaeus € il7]

Order Scorpaeniformes %4 o] H

Family Dactylopteridae 2 *] A th f&}

23. Daicocus peterseni(Nystro) #Z%]d t

Family Scorpaenidae 92§}

24. Minous pusillus Temminck et Schlegel &2H&: 4]
25. Scorpaena izensis Jordan et Starks 2H4hZ]

26. Sebastiscus tertius Barsukov et Chen &34 o]
Family Aploactinidae =v] < %] £}

27. Erisphex pottii(steindachner) &w] < %]

Family Triglidae 23 th#}

28. Chelidonichthys spinosus(McClleland) A tf

29. Lepidotrigla abyssalis Jordan et Starks &2 7§ 9]
30. Lepidotrigla guentheri Hilgendorf ZZv}& =)

31. Peristedion orientale Temminck et Schlegel &4 t
Family Bembridae ™7F%ke]ff

32. Bembras japonica Cuvier "7FoFe]

Family Liparidae 3= F}
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33. Liparis agcssizii Putnam ©}7F4] & 7]

34. Liparis tanakai (Gilvert et Burke) # %]

Order Perciformes & H

Family Acropomatidae W5 & Al 2 2] R}

[

A
36. Doederleinia berycoides(Higendorf) & tj
Family Serranidae W}2|F}

37. Niphon spinosus Cuvier U= H}g]

35. Acropoma japonicum Guther WSl &7

Family Priacanthidae %% F}

38. Cookeolus japonicus(Cuvier) %%

39. Priacanthus macracanthus Cuvier %%

Family Apogonidae & Z % F}

40. Apogon carinatus Cuvier HH & AlH] =

41. Apogon lineatus Temminck et Schlegel €% 78] &
Family Branchiostegidae <& F}

42. Branchopstegis japonicus (Houttuyn) =%

Family Carangidae %78 o]F}

43. Trachurus japonicus (Temminck et Schlegel) %78 9]
44. Uraspis helvola (Forster) 71778 ]

Family Haemulidae 3}2~%F}

45. Hapalogenys mucronatus (Eydoux et Souleyet) 3 A 9]
Family Leiognathidae &% X}

46. Leiognathus nuchalis (Temminck et Schlegel) 7% A
Family Sparidae =mv|F}

47. Pagrus major(Temminck et Schlegel) #+&

Family Sciaenidae %!o]F}

48. Pseudosciaena crocea(Richardson) A
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49. Argyrosomus argentatus (Houttuyn) H 7-%

50. Collichthys lucidus (Richardson) &7 & o]

51. Pseudosciaena polyactis Bleeker #+Z7]

Family Mullidae Z5F}

52. Upeneus bensasi(Temminck et Schlegel) =334
Family Kyphosidae 33 7+4 o]k}

53. Microcanthus strigatus(Cuvier) H %

Family Champsodontidae <}o] %]}

54. Champsodon snyderi Franz ¢}o] %]

Family Percophidae #1¢] % +=% o] f}

55. Bembrops curvatura Okada et Suzuki ZA 555w g
Family Uranoscopidae =71k}

56. Gnathagnus elongatus (Temminck et Schlegel) ¥+ %11
57. Uranoscopus japonicus Houttuyn €% 11

Family Callionymidae = e}

58. Foetorepus altivelis (Temminck et Schlegel) %= 3}%FEl
Family Gobiidae &5 ] R}

59. Amblychaeturichthys hexanema(Bleeker) =3} 5
Family Sphyraenidae 73] aL7]F}

60. Sphyraena pinguis Guther ZLX]i17]

Family Trichiuridae 2 X]F}

61. Trichiurus lepturus Linnaeus Z %

Family Scombridae 3% ©]F}

62. Scomber japonicus Houttuyn iL% ©¢]

Family Centrolophidae A5 F}

63. Psenopsis anomala(Temminck et Schlegel) A&

Order Pleuronectiformes 7}AFv] H
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Family Paralichthyidae ‘d | f}

64. Pseudorhombus cinnamoneus (Temminck et Schlegel) ' %]
65. Pseudorhombus pentophthalmus Guther % ‘d *

Family Pleuronectidae 7}AFv] £}

66. Pleronichthys cornutus (Temminck et Schlegel) =t}
Family Cynoglossidae 3] th &}

67. Cynoglossus abbreviatus (Gray) &)t

Order Tetraodontiformes -] H

Family Triacanthodidae ¥ 3-# | §}

68. Triacanthodes anomalus (Temminck et Schlegel) -8 % X
Family Monacanthidae | ] F}

69. Thamnaconus hypargyreus (Cope) & X]

Family Triodontidae &% &-f}

70. Triodon macropterus Lesson %5+
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