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Species composition and feeding ecology of

fishes in the coastal waters off Kori, Korea

Hyun-Gi, Choo

Department of Oceanography, Graduate Schrool

Pukrkyung National University

Abstract

In order to investigate  the species composition and feeding ecology of
dominant fish species in the coastal waters off Kori, fish samples were
collected by an otter trawl monthly through a year of 2005.

During the study period a total of 7,030 fishes belonging to 73 species
in 41 families were collected. The dominant fish species were Acropormia
Japonicum, Clupea pallasii, Apogon lineatus, Colelormchus mullispiniulosus,
Liparis tanakar, Lophius litulon, Gadius macrocephalus, FPseudorhombus

pentophthalmus, Triciurus lepturus, Cyvnoglossus joyneri:, epormiucenis



valencienner, Scombrops boops and Corlia nasus. Demersal fishes such as
L. ltulon, C. joyvneri, L. tanaka: and /2. pentophthalnus inhabit on the
bottom area, while pelagic fishes such as A. japornicum, A. lineatus, C.
pallasir, S, boops C. multispinulosus, 7. lepturus, and C. nasus inhabit in
the water column above the bottom.

Temporal partitioning among fish species was a noticeable
characteristic in the study area: For pelagic fish species, A. japoricim
showed a peak abundance in March, A. Zrneattus in January and May, C.
pallasi’ and .S, boops-in May, C multispinulosus in. August, 7. lepturus
in Autumn, and €. naswus in October. On the other hand, for demersal fish
species, L. /litulon showed a peak abundance from May to July, C
Jovner: and L. tanakar in May, . pentophthalinus in December.

According to similarities of the composition of diets, 11 major fish
species can be divided 6 feeding groups: The first group ("fish feeder”)
was composed of Z ditulon and P pentophtialhnus, the second group
("fish-shrimp feeder”) was composed of Z. Jepturis, and A. japonicum,
the third group ("shrimp feeder”) was composed of Z (tanakai, A. lineatus,
C multispinulosus and  C nasus, the fourth group ("euphausiid-fish
feeder”) was composed of .S boops, the fifth group (”shrimp-euphausiid
feeder”) was composed of C pallasii, and the last group ("amphipod-other
organism feeder”) was composed of C Jjoynerz This results implied that
there was trophic segregation among major fish species. There might be

some interspecific competitions for food resources among fish species



belonging to the same feeding groups. However, these species showed
different seasonal abundance patterns with different times of peak
abundance to avoid competitions for food resources.

In conclusion, resource partitionings, i.e. spatial, temporal and trophic
separation, seem to be the mechanisms for coexistance of many fish
species and permit use of the study area with reduced competition for

major prey organisms among these concentrated.
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Table 1. Species composition of fishes collected by an otter trawl in 2005

Scientific name Rank  Ind. %  Accu %|Rank Biomass %  Accu %
Acropoma japonicum 1 1,251 17.80 17.80| 12 3,188.7 2.23 2.23
Clupea pallasi 2 1,238 1761 3541| 9 4,371.3  3.06 5.29
Apogon lineatus 3 812 1155 46.96| 13 3,098.9 2.17 7.47
Coelorinchus multispinulosus 4 656 933 56.29| 14 2,779.8 1.95 9.41
Liparis tanakai 5 587 8.35 64.64 1 31,961.3 22.38 31.80
Lophius litulon 6 474 6.74 71.38 2 27,305.6 19.12 50.92
Gadus macrocephalus 7 237 337 7475 24 521.2 0.37 51.29
Pseudorhombus pentophthalmus 8 182 259 7734] 3 13,951.3 9.77 61.06
Trichiurus lepturus 9 155 220 7954| 7 4,969.8 348 64.54
Cynoglossus joyneri 10 147 209 8164| 4 6,599.9 462 69.16
Repomucenus valenciennei 11 109 155 83.19| 22 941.3 0.66 69.82
Scombrops boops 12 108 154 84.72| 34 267.9 0.19 70.01
Coilia nasus 13 107 152 86.24| 15 2,678.1 188 71.88
Chaeturichthys sciistius 14 98 139 87.64| 31 301.9 0.21  72.09
Psenopsis anomala 15 89 1.27 88.90 5 6,583.8 461 76.71
Cynoglossus robustus 16 69 0.98 89.89 | 18 1,441.8 1.01 77.72
Myctophum nitidulum 17 66 094 90.83| 44 94.9 0.07 77.78
Helicolenus hilgendorfi 18 64 091 91.74| 23 878.2 0.62 78.40
Trachurus japonicus 19 54 0.77 9250 | 16 2,477.6 1.74 80.13
Argyrosomus argentatus 20 50 0.71 93.21| 17 1,545.8 1.08 81.21
Engraulis japonicus 21 46 = 0.65 93.87| 32 286.9 0.20 81.42
Limanda yokohamae 22 44 063 9450)| 6 5,196.8 3.64 85.06
Chelidonichthys kumu 23 35 050 9499 8 45056 3.16 88.21
Chaeturichthys hexanema 23 35 050 9549 26 407.7 0.29 88.50
Okamejei kenojei 25 33 0.47 9596 | 10 4,355.2 3.05 91.55
Hypodytes rubripinnis 26 32 0.46 96.42 |25 419.4 0.29 91.84
Repomucenus lunatus 27 31 0.44 . 96.86 | 29 324.1 0.23  92.07
Conger myriaster 28 29 0.41 97.27 |19 1,353.2 0.95 93.02
Zeus faber 29 22 0.31--97.58 | 11 3,8843 272 95.74
Doederleinia berycoides 30 20 0.28 97.87| 42 108.9 0.08 95.81
Apogon semilineatus 31 19 0.27 98.14 ] 40 154.2 0.11  95.92
Sillago sihama 32 11 016 98.29| 45 82.1 0.06 95.98
Sebastes inermis 32 11 0.16 98.45| 61 29.3 0.02 96.00
Gnathagnus elongatus 34 9 0.13 9858 21 1,104.4 0.77 96.77
Saurida undosquamis 34 9 0.13 98.71| 38 177.6 0.12 96.90
Hyperoglyphe japonica 34 9 0.13 98.83| 62 25.9 0.02 96.91
Sphyraena pinguis 37 7 0.10 98.93| 27 380.6 0.27 97.18
Erisphex potti 37 7 0.10 99.03 | 63 234 0.02 97.20
Leiognathus nuchalis 39 6 0.09 99.12| 46 77.0 0.05 97.25
Eopsetta grigorjewi 40 5 007 99.19] 30 320.8 0.22 97.48

- 14 -



Table 1. (continued)

Scientific name Rank Ind. %  Accu %|Rank Biomass %  Accu %
Sillago japonica 41 4 006 99.25| 49 64.7 0.05 97.52
Zoarces gilli 41 4 006 99.30| 55 40.0 0.03 97.55
Acanthogobius lactipes 41 4 0.06 9936 71 3.8 0.00 97.55
Paralichthys olivaceus 44 3 0.04 9940 20 1,137.6 0.80 98.35
Sebastes thompsoni 44 3 0.04 9945| 41 127.7 0.09 98.44
Laeops kitaharai 44 3 0.04 99.49 | 66 13.0 0.01 98.45
Zenopsis nebulosa 47 2 0.03 99.52| 28 380.4 0.27 98.71
Lagocephalus lunaris 47 2 0.03 99.54 | 36 209.4 0.01 98.72
Pholis nebulosa a7 2 0.03 9957 37 1784 0.12 98.85
Uranoscopus japonicus a7 2 0.03 99.60| 43 104.7 0.07 98.92
Parapercis sexfasciata a7 2 0.03 99.63| 51 61.6 0.04 98.96
Pagrus major 47 2 003 99.66| 53 48.3 0.03 99.00
Lepidotrigla guntheri 47 2 0.03 99.69.| 54 42.0 0.03 99.02
Repomucenus huguenini 47 2 0.03 99.72 | 56 38.5 0.03  99.05
Johnius belengerii 47 2 0.03 99.74| 67 12.9 0.01  99.06
Pleuronichthys cornutus 56 1 0.01 99.76 | 33 280.8 0.20 99.26
Scyliorhinus torazame 56 s 0:01 99.77| 35 256.3 0.18 99.44
Eptatretus burgeri 56 1 0.01 99.79( 39 1544 0.11 99.55
Lepidotrigla microptera 56 1 0.01 99.80| 47 715 0.05 99.60
Paraplagusia japonica 56 1 0.01 99.82| 48 67.2 0.05 99.64
Konosirus punctatus 56 1 0.01 99.83| 50 63.8 0.04 99.69
Limanda schrencki 56 1 0.01 99.84| 52 61.3 0.04 99.73
Scombrops boops 56 1 0.01 99.86 | 57 321 0.02 99.75
Nibea albiflora 56 1  0.01 99.87| 57 32.1  0.02 99.77
Sardinella zunasi 56 1 0.01 99.89| 59 31.8 0.02 99.80
Stephanolepis cirrhifer 56 1 0.01  99.90 |60 315 0.02 99.82
Nibea mitsukurii 56 1 0.01 ..99.91 | 64 20.3 0.01 99.83
Chaetodon modestus 56 1 0.01" 99.93 | 65 19.7 0.01 99.85
Kareius bicoloratus 56 1 0.01--99.94 | 68 6.1 0.00 99.85
Upeneus japonicus 56 1 0.01 99.96 | 69 44 0.00 99.85
Thryssa adelae 56 1 001 9997| 70 41 0.00 99.86
Lepidotrigla abyssalis 56 1 0.01 99.99| 72 25 0.00 99.86
Triacanthodes anomalus 56 1 0.01 100.00| 73 14 0.00 99.86

Total 7,030 100 142,780.8 100

(Ind. : number of individuals, Accu % : Accumulative percentage, + : less than 0.01%)
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Table 2. Number of orders, classes and species of fishes collected in Kori, 2005

Class Order Family Species %
Pisces Myxiniformes 1 1 14
Carcharhiniformes 1 1 14
Rajiformes 1 18 14
Auguilliformes 1 1 1.4
Clupeiformes 2 6 8.2
Aulopiformes 1 1 14
Myctophiformes 1 1 1.4
Gadiformes 2 2 2.7
Lophiiformes Ik 1 14
Zeiformes 1 2 2.7
Scorpaeniformes 4 10 13.7
Perciformes 18 31 42.5
Pleuronectiformes 4 12 16.4
Tetraodontiformes 3 4.1
Total 14 41 73 100
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Fig. 3. Monthly variations in number of species(a), number of individuals(b), biomass(c)

and diversity index (d) of fishes collected by an otter trawl in 2005.
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olw, 8dol w2 fHS BHAAL ofF WA uiiEol Fol (60.9%)%

4l $AHF W E Ay EE (Table 3), 1del+= d57telE0] ¢4
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Table 3. Monthly dominant fish species collected in coastal waters
off Kori, 2005

Month Dominant species (numerical percent)
Apogon lineatus (41.9%), Acroporma japonicum (22.3%),
Jan. Trichiurus lepturus (9.3%),
Coelormnchus mullispinulosus (8.1%)
e A Japonicum (40.6%), C multispinulosus (13.8%),
eb.
Lepomucenus valencienner (71.5%)
N A. japonicum (711.0%), C multispinulosus (8.3%),
ar.
Argyvrosomus argentatus (3.4%)
A A lineatus (41.9%), A. japonicum (71.0%),
r.
P Cotlia nasus (8.0%)
N Clupea pallasi (374%), Liparis tanakar (18.2%),
W A, lindatus (41.9%)
] Lophius litulon (23.6%), A. lneatus (19.7%),
une
L ‘tanabtar (16.1%), Myctophum nitidulum (16.2%)
Il C multispinulosus (39.2%), L. litulon (23.0%),
u
Y C patlasii (20.4%)
A C. pallasii (60.9%), C multispirniulosus(16.9%),
ug.
& L. litilon 6:6%)
Psenopsis anomala (30.1%), 7. lepturus (13.5%),
Sep. Helicolenus hilgendorfi (10.5%),
Pseudorfiombus pentophthalmus (10.5%)
Oct C nasus (26.1%), C multispinulosus (20.6%),
ct.
L. litulon (15.10%)
N A japonicum (48.2%), A. lineatus (12.6%),
ov.
P. pentophthalmus (9.0%)
D A Japonicum (21.7%), P. pentophthalmus (20.8%),
ec.

Trachurus japonicus (10.0%)
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Fig. 4. Monthly variation in body length-frequency distribution of Acropoma japornicim
collected by an otter trawl in 2005.
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Fig. 10. Monthly variation in body length-frequency distribution of Zsewdoriombus
pentophthalmus collected by an otter trawl in 2005.

_29_



Jan. (n=76)

Feb. (r=0)

Mer. (n=0)

Apr. (n=1)

Mey (n=0)

Jun. (n=1)

Jul: (n=0)

Frequency (%)

Aug. (r=0)

Cxt. (N=27)

Nov. (n=10)

7 8 9 10 11 12 13 14 5 1 17 18 19 2
Standard length (cm)
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Fig. 12. Monthly variation in body length-frequency distribution of Cyroglossus joyvneri
collected by an otter trawl in 2005.
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Fig. 15. A dendrogram illustrating the classification of fish species collected

by an otter trawl in the coastal waters off Kori, Korea.
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A Gl A otter trawls o]&ate]l AR E o F= 73Fo|AT. A
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379 (Huh and Chung;-1999)¢] 1004%, ZF9 = F¥ &9 (Huh and An,
200000 110F Hux= AJAARE e FFwre B¢ wid Akl A 64F
(Huh et al, 1998), 3l F® A 64%F (Huh and Kwak, 1998i)¢] |3 ¥]
Rom, Aaiete] HFukol A 54F (Lee, 1996), ob4atutel Al 39%F (Lee and
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Table 4. comparison with fish community studies carried out by an

otter trawl off Kori

Source KIOS(1988) Kim(1998) Jo(2001) Present study

Study period 1987~1988 1996 1999~2000 2005

No. of station 4 4 4 3

Sampling gear otter trawl otter trawl otter trawl otter trawl

Towing time/st 30 minute 15 minute 30 minute 30 minute

Towing area/st 6000 m 2000 m 6000 mr 6000 m

Sample frequency monthly monthly monthly monthly

Number of species 89 70 99 73

Number of individuals(/6000 5,969 4,918 2,459 2,343

Biomass(g, /6000m*) 58,282.2 267,216.3 223,705.8 47,593.6

Dominant species A. japonicum 51.3%|E. japonicus 49.0%|A. japonicum 13.7%|A. japonicum 17.8%

in number of individuals 7. japonicus 12.8%|L. tanaka/i 6.7%|C. multispinulosus 12.5%|C. pallasi 17.6%
R. valenciennei 5.3%| 7. japonicus 5.6%|L. tanakai 7.3%|A. lineatus 11.6%
7. kammalensis 5.2%|C. nasus 4.2%| 7. lepturus 7.2%|C. multispinulosus  9.3%
M. muelleri 5.1%|~. valencienner 4.1%|C. myriaster 6.7%|L. tanakal 8.4%

Dominant species L. tanakai 36.6%|L. tanakai 59.3%|L. tanakai 36.6%|L. tanakai 31.8%

in Biomass L. litulon 11.1%|H. pinetorum 11.2%|L. litulon 11.1%|L. /itulon 19.1%
C. myriaster 8.4%| E. japonicus 9.1%|C. myriaster 8.4%|P. pentophthalmu 9.8%
7. lepturus 5.2%|C. asperrimum 7.2%|T. lepturus 5.2%|C. joyneri 4.6%
H. pinetorum 5.1%|L. herzensteini 2.2%|H. pinetorum 5.1%|F. anomala 4.6%
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2 1987~1988d ZAF (KIOS, 1989) A 596971 #l|, 58,282.2g, 19961 Z=A}
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2-1. QA EAZR (Acropoma japonicium)
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= 78% At 7Y tFES AU A H o F U

a1 Loz  AHF  HA4  (Brachyura larvae), ‘dutthA o]

(Euphausiacea), 3t2¥ @l F (Chaetognatha)e] 1% o)A AZ
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o o)
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Fig. 16. Size distribution of Acropo;n_a_ Japonicum collected off Kori, Korea.
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Table 5. Composition of the stomach contents of Acropoma japoricium by frequency of

occurrence, number, dry weight and index of relative importance (IRI)

Prey organisms Occurrence (%) Number (%) Dry weight (%) IRI IRI (%)
Amphipoda 3.9 0.5 0.6 4 0.1
Brachyura larvae 2.0 0.5 11 3 +
Caridea 51.0 13.1 46.8 3,054 39.5

Leptochela sydniensis 29.4 9.7 33.3
Leptochela sp. 5.9 1.0 4.5
Unidentified Caridea 19.6 2.4 9.0
Copepoda 41.2 77.4 15.7 3,833 49.6
Acartia omorii 19.6 27.3 5.4
Calanus sinicus 29.4 48.2 9.4
Centropages sp. 2.0 0.2 0.1
Euchaeta sp. 3.9 0.5 0.3
Nudinula sp. 2.0 0.5 0.2
Paracalanus indicus 2.0 0.7 0.3
Euphausiacea 15.7 4.5 10.3 233 3.0
Mysidacea 2.0 0.2 0.8 2 +
Chaetognatha 3.9 0.5 15 8 0.1
Pisces 21.6 3.3 24.1 592 7.8
Myctophiformes 15.7 2.6 20.8
Unidentified Pisces 5.9 0.7 )
Total 100.0 100.0 100.0

+ : less than 0.1%
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AN S dxsds 7Ieez Hold=wo =4 W3E =Atskdo (Fig.

A% e 2717 34 me) A7l NE 8z
FF9] 517%F Aol G FaF ol YT o

Aol Ft ARF Y B1%E AAFAL. 2 Kol ASFY RS

o AHee Fats Felnom, A LR R AFeS T ¥
o] 91k
MR RAZAY A7 EARAN SARE 45 o A7 A 475%,

5-6 cn 7] A 19.9%, 6-Tucn Z7]EolA 115% HF&S B ol F 7
A gashdar, dEkg Aol FE 4-5 en AVIAE A 25.9%9 HAAFES

T ASE FAasol 6-T.am A7l A33%2 A& B, o
T AolHA Fskrh. W A7 Af 45 em A7l A 18.8% 9] B

= B3 o] F 10-11 em Z7]ZolA 80.3%9 HAr&s Hol A7t F

2-2. Aol (Clupea pallasii)
2 A 8" Hoo MAFE 128MAF e, o5 HTAH

(SL)2 5-18 cm B AT (Fig. 18). 6-8 cm Z7]vto] A - /NAG2 <oF

- 44 -



‘Copepoda B Euphausiacea M Caridea OPisces Mothers ‘

Fig. 17. Ontogenetic changes in composition of stomach contents of
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Table 6. Composition of the stomach contents of Clupea pallasii by frequency of

occurrence, number, dry weight and index of relative importance (IRI)

Prey organisms Occurrence (%) Number (%) Dry weight (%) IRI IRI (%)
Amphipoda 35.8 3.3 7.2 375.4 5.0
Gammaridea 3.8 0.1 0.9
Hyperiidea 34.0 3.2 6.2
Hyperia sp. 5.7 0.1 0.2
Phronimopsis sp. 3.8 1.7 3.3
Themisto sp. 11.3 0.1 0.2
Unidentified Hyperiidea 22.6 13 25
Brachyura larvae 1.9 + 0.5 1.0 +
Caridea 18.9 3.5 39.6 812.0 10.8
Leptochela sydniensis 15.1 2.7 38.4
Unidentified Caridea 7.5 0.8 182
Copepoda 50.9 64.9 9.5 3,792.5 50.5
Calanus sp. 18.9 215 31
Euchaeta sp. 1.9 + +
Paracalanus sp. 26.4 32.9 4.8
Unidentified Copepoda 18.9 105 15
Cumacea 1.9 + 0.3 0.6 +
Euphausiacea 39.6 24.9 37.9 2,487.2 33.1
Euphausia sp. 34,0 15.7 24.0
Unidentified Euphausiacea 20.8 9.1 13.9
Chaetognatha 5.7 33 5.0 47.5 0.6
Total 100.0 100.0 100.0

+: less than 0.1%
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Fig. 19. Ontogenetic changes in composition of stomach contents Clupea pallasii

by dry weight.
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Table 7. Composition of the stomach contents of Apogorn /ineatus by frequency of

occurrence, number, dry weight and index of relative importance (IRI)

Prey organisms Occurrence (%) Number (%) Dry weight (%) IRI IRI (%)

Amphipoda 22.8 13.1 5.3 419.5 3.2

Atylus sp. 22 0.6 0.4

Byblis sp. 4.4 12 0.8

Liljeborgia japonica 12 0.3 0.8

Themistio japonica 8.2 24 0.9

Themisto sp. 8.8 7.0 16

Unidentified Amphipoda 24 16 0.8
Caridea 78.3 74.3 89.6 12,833.4 96.5

Crangon hakodatei 17.4 6.2 32.3

Crangon sp. 6.5 2.1 8.3

Eualus spathulirostris 12 0.9 15

Latreutes planirostris 11 0.3 21

Leptochela sp. 4.3 8.0 5.9

Leptochela sydniensis 31.5 47.9 29.9

Pandalus sp. Bl 0.3 1.8

Plesionika sp. 22 0.9 19

Unidentified Caridea 185 7.7 5.9
Copepoda 11 31 0.3 3.7 +
Chaetognatha 11 0.3 0.2 0.6 +
Eggs 11 2.8 0.3 34 +
Mysidacea 43 5.8 2.6 36.1 0.3
Pisces 22 0.6 1.7 51 +

Total 100.0 100.0 100.0

+: less than 0.1%
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Fig. 21. Ontogenetic changes in composition of stomach contents Apogorn lineatus

by dry weight.
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Table 8. Composition of the stomach contents of Coelorinciuis rmultispiridosus by frequency

of occurrence, number, dry weight and index of relative importance (IRI)

Prey organisms Occurrence (%) Number (%) Dry weight (%) IRI IRI (%)

Amphipoda 33.3 41.3 9.7 1,698.7 15.2

Ampelisca sp. 34.6 24.0 4.8

Byblis sp. 9.2 3.8 0.8

Liljeborgia sp. 4.6 2.1 0.5

Monoculodes sp. 13.8 6.0 14

Orchestia sp. 0.6 0.4 0.1

Pontogeneia sp. 1.7 0.5 0.1

Themisto sp. 0.6 0.1 +

Unidentified Amphipoda 8.5 4.4 1.9
Caridea 71.3 44.7 85.8 9,300.0 83.3

Alpheus japonicus 0.6 0.1 0.8

Crangon hakodatei 26.4 12.3 35.0

Crangon sp. 10.9 3.6 13.4

Eualus spathulirostris 9.2 2.9 8.0

Latreutes anoplonyx 1.1 0.3 11

Leptochela sydniensis 23.6 19.5 17.6

Plesionika izumiae 1.1 0.5 1.2

Unidentified Caridea 15.5 55 8.7
Copepoda 12.6 9.4 0.6 126.9 1.1
Mysidacea 6.3 9.4 0.6 31.8 0.3
Stomatopoda 1.7 9.4 0.6 2.0 +
Pisces 1.1 9.4 0.6 2.6 +

Total 100.0 100.0 100.0

+ : less than 0.1%
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Fig. 23. Ontogenetic changes in composition of stomach contents of

Coelorinchus multispinulosis by dry weight.
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Fig. 24. Size distribution of szarzs faﬂakaz collected off Kori, Korea.
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Table 9. Composition of the stomach contents of Ziparis tanakar by frequency of

occurrence, number, dry weight and index of relative importance (IRI)

Prey organisms Occurrence (%) Number (%) Dry weight (%) IRI IRI (%)
Amphipoda 0.9 + + + +
Brachyura 2.7 0.1 0.1 0.5 +

Carcinoplax vestita 0.9 0.1 +
Charybdis bimaculata 15 + +
Unidentified Brachyura 0.5 0.1 0.1
Caridea 97.6 98.1 92.9 18,636.4 99.2
Alpheus digitalis 3.6 0.2 0.2
Crangon hakodatei 93.7 89.4 90.4
Eualus spathulirostris 45.7 7.5 i". 3
Pandalus hypsinotus 10.7 0.5 0.9
Plesionika izumiae 8.1 0.5 0.2
Stomatopoda 0.9 0.0 0.1 0.1 +
Cephalopoda 15 0.0 0.1 0.1 +
Loligo sp. 15 + 0.1
Pisces 17.0 1.6 6.8 142.9 0.8
Apogon lineatus 0.9 + 0.7
Clupea pallasii 17.0 0.6 2.7
Coelorinchus multispinulosus 4.5 0.2 1.3
Coilia nasus 0.9 + 0.5
Helicolenus hilgendorfi 0.9 + 0.2
Hyperoglyphe japonica 0.5 + +
Myctophum nitidulum 4.5 0.6 0.9
Pholis sp. 1.8 0.1 0.2
Unidentified Pisces 2.7 0.1 0.5
Total 100.0 100.0 100.0

+ : less than 0.1%
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Fig. 26. Size distribution of Zop/uus /litulon collected off Kori, Korea.
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Table 10. Composition of the stomach contents of Zopluus /iti/on by frequency of

occurrence, number, dry weight and index of relative importance (IRI)

Prey organisms Occurrence (%) Number (%) Dry weight (%) IRI IRI (%)
Amphipoda 0.9 1.4 + 1.3 +
Chaetognatha 0.7 2.0 + 1.6 +
Caridea 38.2 38.8 6.0 1,711.5 15.8

Crangon hakodatei 36.9 36.6 4.9

Palaemon gravieri 0.9 0.6 0.6

Parapenaeus lanceolatus 0.7 0.7 0.5

Unidentified Caridea 1.3 0.9 +
Euphausiacea 0.6 0.5 + 0.3 +
Stomatopoda 15 1.4 0.2 2.3 +
Cephalopoda 2.5 1.9 2.1 10.2 0.1

Todarodes pacificus 1.7 1.1 1.3

Loligo sp. 0.9 0.8 0.8
Pisces 62.4 54.1 91.7 9,097.5 84.0

Myctophum nitidulum 0.6 0.5 0.4

Trichiurus lepturus 0.9 0.7 4.0

Scombrops boops 7.6 6.8 1.9

Liparis tanakai 25 2.7 9.4

Gadus macrocephalus 2.2 1.4 1.7

Chaeturichthys hexanema 0.6 0.3 3.5

Repomucenus lunatus 0.4 0.2 3.7

Hypodytes rubripinnis 0.9 0.6 6.0

Acropoma japonicum 2.2 1.4 3.8

Conger myriaster 1.1 0.7 5.2

Chaeturichthys sciistius 0.9 1.5 1.8

Apogon lineatus 3.9 2.7 3.8

Trachurus japonicus 0.9 0.7 3.0

Coelorinchus multispinulosus 1.3 1.5 0.7

Cynoglossus joyneri 3.2 2.0 15.6

Clupea pallasii 9.7 12.2 11.0

Lophius litulon 2.4 1.6 0.6

Laeops kitaharae 0.6 0.4 0.5

Engraulis japonicus 3.0 2.1 4.4

Unidentified Pisces 19.3 14.2 10.8

Total 100.0 100.0 100.0

+ : less than 0.1%
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2-7. AQ A (Pseudorhombus pentophthalmus)
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(SL)& 5-23 em HA AT (Fig. 28). 15-20 ecm A 7]wro] AA A 7 A+
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2 B A Ax= Table 113 2t}
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S AN (Pandalus  ypsmotus),  WVFAZmE LS AN (Plesionika
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%.
A7 Beo=2 ofF (Pisces), @4+ (Amphipoda)7} 8 #o]2 e}
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TEHE Blow, AdFadATrs 166% AT, 7HE Bol Adolg o

= WU EAZA (Acropoma japonium)°©) EE 7Vl E (Apogon lineatus) T
o, 2tz AxFv Y 29.2%, 17.7%S A s o ywAEs A=A Ao
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Fig. 28. Size distribution of Pseya’or/zoz%zzs peﬂtop/zt/n/mus collected off Kori, Korea.
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Table 11. Composition of the stomach contents of PsewudorZonmbus perntophtialnus by frequency

of occurrence, number, dry weight and index of relative importance (IRI)

Prey organisms Occurrence (%) Number (%) Dry weight (%) IRI IRI (%)
Amphipoda 26.8 19.6 0.6 540.8 7.0
Brachyura 13.4 1.9 11 40.2 0.5

Carcinoplax vestita 4.5 0.5 0.3

Charybdis bimaculata 3.0 0.5 0.5

Unidentified Brachyura 6.0 0.8 0.3
Caridea 68.5 51.4 28.4 5,470.0 70.5

Acetes japonicus 3.0 0.3 0.4

Alpheus digitalis 4.5 0.5 7.1

Crangon hakodatei 22.4 9.9 11.4

Eualus spathulirostris 15 0.2 0.2

Latreutes planirostris 10.4 1.7 2.0

Leptochela sydniensis 15 0.2 0.1

Palaemon sp. 3.0 0.3 +

Pandalus hypsinotus 15 0.2 21

Plesionika izumiae L5 0.2 0.3

Caridea larvae 23.8 36.6 3.2

Unidentified Caridea 7.5 1.3 1.6
Euphausiacea 15 0.2 + 0.3 +
Mysidacea 10.4 19.7 0.7 2131 2.7
Stomatopoda 10.4 1.2 1.7 30.0 0.4
Cephalopoda 14.9 2.2 9.8 178.8 2.3

Loligo sp. 14.9 2.2 9.8
Chaetognatha 15 0.2 + 0.3 +
Pisces 20.9 3.7 57.7 1,280.9 16.6

Acropoma japonicum 11.9 1.9 29.2

Apogon lineatus 3.0 0.7 17.7

Chaeturichthys sciistius 15 0.2 0.6

Gobiidae 15 0.2 0.3

Unidentified Pisces 7.5 0.8 9.9

Total 100.0 100.0 100.0

+ : less than 0.1%
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Table 12. Composition of the stomach contents of Zric/uurus /lepturus by frequency of

occurrence, number, dry weight and index of relative importance (IRI)

Prey organisms Occurrence (%) Number (%) Dry weight (%) IRI IRI (%)
Amphipoda 3.1 0.4 0.2 1.9 +
Gammaridea 3.1 0.3 0.1
Hyperiidea 15 0.1 0.1
Brachyura 6.2 0.4 0.2 3.9 +
Chaetognatha 215 13.6 3.1 360.2 3.4
Caridea 73.8 60.3 42.4 7587.6 71.5
Acetes japonicus 3.1 0.2 0.4
Crangon hakodatei 3.1 0.2 2.2
Latreutes planirostris 15 0.1 0.1
Leptochela sydniensis 70.8 59.8 39.7
Unidentified Caridea 15 0.1 +
Euphausiacea 354 211 115 1154.8 10.9
Stomatopoda 9.2 0.9 15 219 0.2
Cephalopoda 15 0.1 0.5 0.9 +
Pisces 338 3.1 40.7 1484.0 14.0
Myctophum nitidulum 10.8 1.3 7.8
Engraulis japonicus 7.7 0.5 23.1
Unidentified Pisces 15.4 1.3 9.8
Total 100.0 100.0 100.0

+ : less than 0.1%
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Fig. 31. Ontogenetic changes in composition of stomach contents of Zricirus lepturus
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2-9. A (Cynoglossus joyneri)
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Table 13. Composition of the stomach contents of Cyroglossus jovrer: by frequency of

occurrence, number, dry weight and index of relative importance (IRI)

Prey organisms Occurrence (%) Number (%) Dry weight (%) IRI IRI (%)
Amphipoda 76.1 42.8 42.1 6,460.9 73.6
Ampelisca sp. 64.2 191 18.5
Melita sp. 4.5 0.8 0.8
Monoculodes sp. 17.9 2.3 22
Pontocrates sp. 29.9 7.1 7.2
Urothoe sp. 3.0 0.2 0.1
Unidentified Amphipoda 35.8 13.3 13.3
Brachyura 19.4 49 8.7 263.8 3.0
Carcinoplax longimana 3.0 0.3 0.5
C. vestita 7.5 11 2.0
Charybdis bimaculata 7.5 3.3 5.8
Unidentified Brachyura 3.0 0.2 0.4
Caridea 16.4 6.2 7.7 228.0 2.6
Crangon hakodatei 7.5 3.3 4.1
Eualus spathulirostris 6.0 1.3 15
Pandalus hypsinotus 3.0 1.2 15
Unidentified Caridea 15 0.4 0.5
Copepoda 4.5 0.4 0.1 2.1 +
Cumacea 14.9 1.3 2.2 51.8 0.6
Euphausiacea 11.9 2.9 3.6 775 0.9
Stomatopoda 4.5 0.7 4.0 211 0.2
Bivalvia 23.9 25.1 19.1 1,055.2 12.0
Gastropoda 14.4 2.8 0.7 50.7 0.6
Nemertea 13.4 1.4 1.0 31.6 0.4
Ophiuroidea 4.5 1.8 2.2 18.1 0.2
Ostracoda 20.9 1.4 0.4 36.8 0.4
Polychaeta 28.4 8.4 8.4 475.8 5.4
Algae 15 0.1 0.0 0.2 +
Total 100.0 100.0 100.0

+ : less than 0.1%
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Fig. 34. Size distribution of Scombrops boops coTlected off Kori, Korea.
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Table 14. Composition of the stomach contents of Scombrops boops by frequency of

occurrence, number, dry weight and index of relative importance (IRI)

Prey organisms Occurrence (%) Number (%) Dry weight (%) IRI IRI (%)
Amphipoda 4.3 1.0 2.2 14.1 0.1
Caridea 21.1 7.9 16.7 519.3 5.1

Crangon sp. 17.4 5.9 15.4
Eualus spathulirostris 4.3 1.0 0.4
Unidentified Caridea 4.3 1.0 0.9
Copepoda 17.4 9.9 2.2 211.2 21
Euphausiacea 69.6 75.2 51.8 8,831.4 86.0
Euphausia sp. 56.5 50.5 34.7
Unidentified Euphausiacea 34.8 24.8 171
Stomatopoda 4.3 1.0 0.5 6.7 0.1
Pisces 21.7 5.0 26.5 684.9 6.7
Total 100.0 100.0 100.0

+ : less than 0.1%

_87_



B ARFF 627%F A g FAF Hol4E ojgom, 1 thgo
2 of7k AxFYN 306%E AAFAG 1 o LAFE Holdao
v} AT %

6.7%= 1 & AA. A 4-5 cm A7]|TANAE 3-4 em
s

=1
vtk Y o] F7b 458% 2 AT wbd o] Fo A

Mo
o
ofy
ol
=
il
fz
32
)

3 em olFe AVITolAM Fdskzl AIFF oF= 56 an Aol A
326%° Ar&S Holt7t 6-7 am A7l = 6.1%9 ArE= A H
2L, 7-8 em A7)l = Aol HA Fokrh dulu Aol {1 5-6 cm
A7 M 5183%= 7HE w2 Awes B olF Haske T-8
oA 36.8%= Fastth BHH 5-6 en ZL7|wel A 127% Y HF&ES EQ

M7 AR S7tste] 7-8 em A7) oA 632%° HAFr&Es Bo 7ME =

2-11. &9 (Coilia nasus)
o] Ao AFEHE o] MAFE 107MAGeH, o5 AF (SL)
8-30 cm HHY A (Fig. 36). 10-15 cm Z7]7e] AA A WA 2F 33%

2 A& 7 Be AT E B
JUEE =4
ANEE B0 AFEH 1071A19 o 5 A%l WE=o] 13 gdd

AA= 2070 A=A 18.7% 5 A sttt Hol& Aeld 87/4A] AWEE

_88_



100%

Z 80%

(@)

S

z

5 .

j; §§ [SSSEEEEERRSRTTTTY
|

~ 60%

0

IS

k)

< L B

8 4% b

E (] ¥ COOVVVLY L OOV Y WY

5 a0

> b

“— A oo

S e

© .

(o)) RARRARARARAAAARAAARARARAN

[o] FAAAAAAAAAAAAAAAAAAARAAAA

£ 20%4

[0) Ao

o L

o oo

Q e
.
L
Lo

0%

3-4 4-5 5-6 6-7 7-8
Fish size (cm, SL)

ElEuphausiacea M Caridea El Copepoda OPisces MOthers

Fig. 35. Ontogenetic changes in composition of stomach contents of Scombrops boops

by dry weight.

- 85) -



Frequency (%)

/
20 2224 /26 28 30

8 10\ 12, 14 16 ;
»\\\Q\) Standard Ieng’B(c%) @ P

\

Fig. 36. Size distribution of Coilia nasisToNected off Kori, Korea.

_90_



oY M T8 Hold=2 AMFF (Caridea)® UEFRT

=
o
il
rlr

L2 ol AE JNAFY 11.4%, A A

)
BN
of
oft

o] 8.0%5 AAsRoH FUlToAdATH = 87% AT A+F T

3
o
s

SZLEWNANNSE (Leptochela svdniensis), AFM R (Crangon sp.),

Me
ool
et

TVl A S (Eualus spathulirotris)?t S 8% WMol AER 4 QUEF Hx
THY 20% oS AAEAT. 2 el @AW AERWANS Latreutes
anoplonyx) s °l fWE&E Fol LA A,

A 9-F =02 877 (Copepoda), FultizAolF (Euphausiids)T &
HolZ yeued, 8479 4% AWd= F 63.0%° =qW %=, 77.8%°9]
MAGH], 88% 9 AxFZFHE BHALH, Aul T8 A FHE 48.0% At *
vt Aol /e YU EE F 222%9 F@ARE, 106%°] WA FH], 58%9]
AzxFTFHE BRoH, Ao Fa8 % 1= 32% AT

I wre] ©ZtF  (Amphipods), 3HA® S (Chaetognatha), ZA7FA

(Stomatopods)”7} YU &8 ZFo A wrAE 9 o}, 1 9o WX 9kgrr}

AFE FolEs ZE=AT 5 m FFOE 579 AVIFOR Yro] fulE
v AxsEs Vo Yoz A Wiks Ak (Fig. 37).

7P AL A7} 8-10 cn AVl M= dutg Ao FrE Al WS

B AxFTHY 844% 5 AA st 71 T3 Ho|AE o]floen I thgo
2 974F7F AxS U9 156% S A AT 10-15 em 7] ol E 8-10
em A7) oA =L AZRFTERES BHAW dni2 Aol {F b 41.1% 2 AT



Table 15. Composition of the stomach contents of Coi/ia nasus by frequency of

occurrence, number, dry weight and index of relative importance (IRI)

Prey organisms Occurrence (%) Number (%) Dry weight (%) IRI IRI (%)
Amphipoda 3.7 0.1 0.1 0.6 +
Caridea 57.4 11.4 85.0 5,534.5 48.7

Crangon hakodatei 1.9 + 0.7

Crangon sp. 3.7 0.1 26.8

Eualus spathulirostris 1.9 0.1 21.1

Latreutes anoplonyx 1.9 0.1 0.9

Leptochela sydniensis 40.7 9.5 31.0

Unidentified Caridea 20.4 15 45
Copepoda 63.0 77.8 8.8 5,451.5 48.0

Calanus sp. 38.9 55.3 6.3

Euchaeta sp. 3.7 0.3 i

Nudinula sp. 3.7 0.2 +

Paracalanus sp. 7.4 2.0 0.1

Unidentified Copepoda 35.2 20.0 23
Chaetognatha 1.9 + 0.2 0.4 +
Euphausiacea 22.2 10.6 5.8 365.8 3.2
Stomatopoda 1.9 + 0.1 0.3 +

Total 100.0 100.0 100.0

+ : less than 0.1%
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FE 22 Aot Feldth 1dy BA% AF/NE, BAG 5

=
g, AFAF= Ae&S Addetr dF ket slow, s A

g (Nikoloky, 1963), & $+HdTS o=
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Table 16. Diet similarity coefficients among 11 major fishes off Kori, 2005

Species AJ CP AL CM LT LL PP TL CJ SB
AJ
CP 0.69
AL 0.55 0.51
CM 0.54 0.51 0.88
LT 0.55 0.38 0.74 0.74
LL 0.41 0.15 0.26 0.29 0.42
PP 0.61 0.33 0.46 0.50 0.54 0.71
TL 0.77 0.58 0.47 0.50 0.60 0.59 0) 2
CJ 0.26 0.35 0.24 0.31 0.16 0.14 0.24 0.27
SB 0.67 0.63 0.41 0.46 0.43 0.48 0.54 0.67 0.29
CN 0.67 0.66 0.66 0.66 0.67 0.21 0.34 0.55 0.25 0.48

(AJ : Acropoma japonicum , CP : Clupea pallasi, AL : Apogon lineatus, CM . Coelorrinchus multispinulosus ,
LT : Liparis tanakai, LL : Lophius litulon, PP . Pseudorbombus pentophthalmus, TL . Trichiurus lepturus,
CJ : Cynoglossus joyneri, SB : Scombrops boops)
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Table 17. Ontogenetic food change types of 11 major fish species

Group Ontogenetic food change type Species Previous studies
Co =» Am—P» Ca Coelorinchus multispinulosus
| Co =% Amp»  Ca Apogon lineatus
Liparis tanakai Huh, 1997, Kwak & Huh, 2003a
Co —» Eu—» Ca Acropoma japonicum
Clupea pallasii
Il
Co »» Eu—» Ca Scombrops boops
Coilia nasus
1] Co ~» Am—»  Bi Cynoglassus joyneri Baeck et al., 2002
\% Co --%» Am—». Ca—»  Pi Pseudorhombus pentophthalmus
Co » Eu—» Ca—» Pi ~Lophius litulon Baeck & Huh, 2003, Cha et al, 1997
Y

Trichiurus lepturus Huh, 1999

(Am: Amphipoda, Bi: Bivalvia, Ca Caridea , Co: Copepoda, Eu: Euphausiacea, Pi: Pisces)
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Fig. 38. Monthly variations in abundances of major fishes collected

in coastal waters off Kori, Korea.
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Fig. 39. Summary of food habits of 11 major fishes collected in coastal waters off Kori, Korea.
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Fig. 40. Classification of feeding groups based on MDS of diet overlap index of
11 major fishes collected in the coastal waters off Kori, Korea.
(CJ: Cynoglossus jovneri, CN: Coilia nasus, LT: Liparis tanakar, AL. Apogon lineatus,
CM: Coelorinchus multispinulosus, CP: Clupea pallasii, SB: Scombrops boops,
AJ: Acropoma japoniucm, TL: Trickuurus lepturius, L. Loplfius litulon,

PP: Pseudorhombus pentophtfalinus)
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Fig. 41. Comparison of stomach contents of (a) middle and (b) bottom

fish species May, 2005.

(Bi : Bivalvia, Co : Copepoda, Eu : Euphausiacea, Am : Amphipoda,
Ch @ Chaetognatha, CH : Crangon hakodatei, LS : Leptochela syvdniensis,
Pi : Pisces)
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Appendix. Monthly variations in abundance of fishes collected by otter trawl off Kori, 2005

Scientific name January February March April
N w N w N w N w

Acanthogobius lactipes 1 2.8
Acropoma japonicum 183 416.4 65 155.9 689 1,369.8 68 167.2
Apogon lineatus 343 1,289.0 4 11.5 11 323 69 280.2
Apogon semilineatus 12 135.8 1 3.6
Argyrosomus argentatus 10 306.0 5 522.8 33 708.9 2 8.1
Chaetodon modestus
Chaeturichthys hexanema 6 70.1 6 735 2 20.2
Chaeturichthys sciistius 2 8.2 8 29.6 6 28.0
Chelidonichthys kumu
Clupea pallasi 2 425 11 389.4
Coelorinchus multispinulosus 71 311.7 22 129.0 80 312.6 23 162.1
Coilia nasus 14 664.5 3 323.3 5 298.9 29 520.6
Conger myriaster 4 149.2 4 198.3 1 81.9
Cynoglossus joyneri 8 364.4 4 245.3 1 49.9 14 604.9
Cynoglossus robustus 9 220.3 2 37.6 9 196.8 23 446.2
Doederleinia berycoides 1 1.4
Engraulis japonicus 1 14.6 2 20.2 29 154.4
Eopsetta grigorjewi 1 121.1
Eptatretus burgeri
Erisphex potti 1 2.2
Gadus macrocephalus 2 3.0
Gnathagnus elongatus 1 102.2 3 378.3 1 217.3
Helicolenus hilgendorfi 3 45.5
Hyperoglyphe japonica 1 7.2
Hypodytes rubripinnis 4 30.9 3 12.5 3 18.9
Johnius belengerii
Kareius bicoloratus
Konosirus punctatus 1 63.8
Laeops kitaharai
Lagocephalus lunaris
Leiognathus nuchalis 2 284 1 134 1 12.7
Lepidotrigla abyssalis 1 2.5
Lepidotrigla guntheri 1 25.3
Lepidotrigla microptera 1 715
Limanda schrencki 1 61.3
Limanda yokohamae 1 192.6 4 230.3 9 722.7 4 435.7
Liparis tanakai 20 185.2
Lophius litulon 11 3,366.9 2 553.4 1 569.9 23 2,366.8
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Appendix. (continued)

Scientific name

January

N

w

February

N

w

March

April

Myctophum nitidulum
Nibea albiflora

Nibea mitsukurii
Okamejei kenojei
Pagrus major
Paralichthys olivaceus
Parapercis sexfasciata
Paraplagusia japonica
Pholis nebulosa
Pleuronichthys cornutus
Psenopsis anomala
Pseudorhombus pentophthalmus
Repomucenus huguenini
Repomucenus lunatus
Repomucenus valenciennei
Sardinella zunasi
Saurida undosquamis
Scombrops boops
Scombrops boops
Scyliorhinus torazame
Sebastes inermis
Sebastes thompsoni
Sillago japonica

Sillago sihama
Sphyraena pinguis
Stephanolepis cirrhifer
Thryssa adelae
Trachurus japonicus
Triacanthodes anomalus
Trichiurus lepturus
Upeneus japonicus
Uranoscopus japonicus
Zenopsis nebulosa
Zeus faber

Zoarces gilli

20

25

76

1,079.3

6.5
1,127.2

185.5

10.7
85.5

4.1
34.0

1,361.5

477.7

12

20.3
427.9

380.5

215
109.2

65.0

131

98.8

595.0

22

28

PN R e

17
32.1

1,088.9

56.5

1,176.3

232.7
31.8
112.6

34.3

5.9
287.3
2.3
4.2

20

25

10

528.4

280.8

1,893.7

190.1

256.3

714

Total

819

12,043.2

160

4,349.2

970

8,145.8

361

9,284.3
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Appendix. (continued)

Scientific name May June July August
N N w N w N w

Acanthogobius lactipes 3 1.0
Acropoma japonicum 25 86.2 12 76.9
Apogon lineatus 252 815.7 72 406.5 5 18.2 2 18.1
Apogon semilineatus
Argyrosomus argentatus
Chaetodon modestus
Chaeturichthys hexanema 18 219.4
Chaeturichthys sciistius 61 175.2 15 45.1 1 2.9 1 2.7
Chelidonichthys kumu 6 1,137.3 795.9
Clupea pallasi 874 2,718.7 35.7 149 462.0 184 573.3
Coelorinchus multispinulosus 25 308.0 38 69.7 287 599.3 51 202.7
Coilia nasus 4 34.6
Conger myriaster 10 456.7 1L 17.8 1 48.0 1231
Cynoglossus joyneri 75 3,140.9 4 231.7 5 266.6 1 58.0
Cynoglossus robustus 11 236.6 1 41.4
Doederleinia berycoides 14 21.3
Engraulis japonicus 40.2 2 13.0 7 30.0
Eopsetta grigorjewi 110.4
Eptatretus burgeri 154.4
Erisphex potti 3.5 2 7.7 2 10.0
Gadus macrocephalus 233 500.5 17.7
Gnathagnus elongatus 153.9
Helicolenus hilgendorfi 12.8 25 198.7
Hyperoglyphe japonica 3.8 4 13.6
Hypodytes rubripinnis 3.8
Johnius belengerii 2 12.9
Kareius bicoloratus 1 6.1
Konosirus punctatus
Laeops kitaharai 2 8.3 1 4.7
Lagocephalus lunaris
Leiognathus nuchalis
Lepidotrigla abyssalis
Lepidotrigla guntheri 1 16.7
Lepidotrigla microptera
Limanda schrencki
Limanda yokohamae 4 228.6 1 127.9 602.4
Liparis tanakai 426 9,473.1 61 3,647.9 52 6,255.4 4 654.4
Lophius litulon 117 523.9 86 4,566.5 168 3,153.3 20 1,570.7
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Appendix. (continued)

Scientific name

May

June

July

August

Myctophum nitidulum
Nibea albiflora

Nibea mitsukurii
Okamejei kenojei
Pagrus major
Paralichthys olivaceus
Parapercis sexfasciata
Paraplagusia japonica
Pholis nebulosa
Pleuronichthys cornutus
Psenopsis anomala
Pseudorhombus pentophthalmus
Repomucenus huguenini
Repomucenus lunatus
Repomucenus valenciennei
Sardinella zunasi
Saurida undosquamis
Scombrops boops
Scombrops boops
Scyliorhinus torazame
Sebastes inermis
Sebastes thompsoni
Sillago japonica

Sillago sihama
Sphyraena pinguis
Stephanolepis cirrhifer
Thryssa adelae
Trachurus japonicus
Triacanthodes anomalus
Trichiurus lepturus
Upeneus japonicus
Uranoscopus japonicus
Zenopsis nebulosa
Zeus faber

Zoarces gilli

11

22

88

22

59

485.6 1

1,033.7
38.5
130.9
105.5 3

220.8

9.2

1,799.7
1.4

3.8
11.6

84.2

25.0

20.8

127.7

6.9

20

39.8

93.1

15.0

3

1

7.4

53.1

143.3

9.2

Total

2,338

24,2135 365

10,400.5

732

11,310.7

302 4,

182.7
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Appendix. (continued)

Scientific name September October November December
N w N w N w N w

Acanthogobius lactipes
Acropoma japonicum 23 220.3 134 568.9 52 127.1
Apogon lineatus 3 32.7 35 122.4 16 72.3
Apogon semilineatus 2 6.7 4 8.1
Argyrosomus argentatus
Chaetodon modestus 1 19.7
Chaeturichthys hexanema 3 24.5
Chaeturichthys sciistius 3 7.9 1 2.3
Chelidonichthys kumu 1 37.0 1 45.6 16 1,689.4 9 800.4
Clupea pallasi 12 135.7 1 14.0
Coelorinchus multispinulosus 41 508.9 10 94.1 8 81.7
Coilia nasus 52 836.2
Conger myriaster 127.0 1 86.7 2 64.5
Cynoglossus joyneri 10 323.6 2 118.8 7 361.0 16 834.8
Cynoglossus robustus 8 122.8 1 23.7 5 116.4
Doederleinia berycoides 5 86.2
Engraulis japonicus 1 14.5
Eopsetta grigorjewi 2 54.0 1 35.3
Eptatretus burgeri
Erisphex potti
Gadus macrocephalus
Gnathagnus elongatus 1 105.0 1 48.0 1 99.7
Helicolenus hilgendorfi 28 497.1 1 59.8 2 64.3
Hyperoglyphe japonica 1 1.3
Hypodytes rubripinnis 21 353.3
Johnius belengerii
Kareius bicoloratus
Konosirus punctatus
Laeops kitaharai
Lagocephalus lunaris 2 209.4
Leiognathus nuchalis 225
Lepidotrigla abyssalis
Lepidotrigla guntheri
Lepidotrigla microptera
Limanda schrencki
Limanda yokohamae 7 239.8 4 398.1 5 380.1 3 1,638.6
Liparis tanakai 24 11,7453
Lophius litulon 30 5,800.5 5 812.5 11 4,021.2
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Appendix. (continued)

Scientific name

September October

N

w N W

November

N

W

December

N

W

Myctophum nitidulum
Nibea albiflora

Nibea mitsukurii
Okamejei kenojei
Pagrus major
Paralichthys olivaceus
Parapercis sexfasciata
Paraplagusia japonica
Pholis nebulosa
Pleuronichthys cornutus
Psenopsis anomala
Pseudorhombus pentophthalmus
Repomucenus huguenini
Repomucenus lunatus
Repomucenus valenciennei
Sardinella zunasi
Saurida undosquamis
Scombrops boops
Scombrops boops
Scyliorhinus torazame
Sebastes inermis
Sebastes thompsoni
Sillago japonica

Sillago sihama
Sphyraena pinguis
Stephanolepis cirrhifer
Thryssa adelae
Trachurus japonicus
Triacanthodes anomalus
Trichiurus lepturus
Upeneus japonicus
Uranoscopus japonicus
Zenopsis nebulosa
Zeus faber

Zoarces gilli

80
28

36

102.5

6,134.1
1,924.7

368.4

1.6

1,687.4 27 1,669.1

1,316.3

25

10

142.0

121.9

299.9
2,399.3

22.5

208.3

136.0

N N NN

50

525.0
48.3
1,035.1
61.6

4,015.9

149.2

30.4

86.8
315

262.4

98.4

44

1,489.2

Total

266

13,591.2 199 21,461.1

278

7,671.5

240

16,127.1
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