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Seasonal variation of fisheries resources composition in the
coastal ecosystem of the middle Yellow Sea of Korea
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To investigate seasonal variation of fisheries resources composition and their correlationships with
environmental facotrs in the coastal ecosystem of the middle Yellow Sea of Korea, shrimp beam trawl were
carried out for the fisheries survey. Fisheries resources of 81 species, 57 families, and 6 taxa totally were
collected by shrimp beam trawl in the middle coastal ecosystem of Yellow Sea of Korea. Species were included
6 species in Bivalvia, 6 in Cephalopoda, 22 in Crustacea, 2 in Echinodermata, 5 in Gastropoda, and 40 in Pisces.
Diversity indices (Shannon index, H ) showed seasonal variation with low value of 2.14 in winter, and high
value of 2.67 in spring. Main dominant species were Oratosquilla oratoria, Octopus ocellatus, Acanthogobius

lactipes, Cynoglossus joyneri, Rapana venosa venosa, Loligo beka, Chaeturichthys stigmatias, Raja kenojei,

Microstomus achne and Paralichthys olivaceus, that were occupied over 58% of total individuals, and 55% of
wet weight. Fisheries organism made four coordinative seasonal groups by the principal component analysis
(PCA), showing stronger seasonal variation than spatial variation. PC from PCA showed statistically
significant cross-correlationships with seawater temperature, NH4 N, TP and chlorophyll a (P 0.05).

Keywords: Coastal ecosystem, Middle Yellow Sea, Seasonal variation, Fisheries resources composition,
Principal component analysis
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Fig. 1. Study area and stations in the middle Yellow Sea
of Korea.
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Table 1. Species composition in the middle Yellow Sea of Korea. N and W represent the number of individuals and
biomass. The units of N and W are ind./km2 and kg/km2, respectively

Autumn Winter Spring Summer Total
N W N W N W N W N W

Bivalvia
Atrina pectinata 82 13 2,968 835 1,360 383 62 15 4,472 1,246
Mytilus edulis 495 2 495 2
Ostrea denselamellosa 309 22 62 14 247 62 185 23 804 120
Patinopecten yessoensis 124 9 247 17 185 17 556 42
Solecurtus divaricatus 309 13 742 29 1,051 42
Solen (Solen) grandis 82 4 82 4

Cephalopoda
Loligo (Doryteuthis) bleekeri 247 17 247 17
Loligo beka 44,474 219 927 5 9,274 93 29,216 175 83,892 491
Octopus (Enteroctopus) dofleini 124 22 124 22
Octopus minor 82 37 124 15 185 21 392 73
Octopus ocellatus 12,448 527 13,231 801 2,535 133 62 1 28,276 1,462
Sepia (Platysepia) esculenta 5,606 622 2,243 50 7,848 672

Crustacea
Alpheus digitalis 680 2 680 2
Alpheus japonicus 371 1 371 1
Cancer amphioetus 371 9 371 9
Carcinoplax vestita 62 * 309 2 371 2
Charybdis bimaculata 62 * 124 1 25,017 156 25,203 157
Charybdis japonica 639 45 247 18 3,878 179 4,764 242
Chiromantes haematocheir 185 1 185 1
Crangon hakodatei 4,513 6 804 1 9,089 20 14,406 28 
Exopalaemon carinicauda 52,223 64 19,166 30 247 0 71,637 94 
Fenneropenaeus chinensis 165 10 433 26 598 37
Heptacarpus rectirostris 309 * 309 *
Leptochela gracilis 62 * 62 *
Leptomithrax edwardsii 10,634 34 124 1 10,758 35
Metapenaeus joyneri 371 2 371 2
Oratosquilla oratoria 2,267 73 618 14 20,032 651 34,078 658 56,995 1,397
Ovalipes punctatus 866 20 866 20
Paradorippe granulata 4,873 38 4,873 38
Parapenaeopsis tenella 144 * 144 *
Platylambrus valida 680 14 680 14
Portunus (Portunus) trituberculatus 598 72 4,671 1,296 5,268 1,369
Pugettia quadridens 62 1 62 1
Trachysalambria curvirostris 886 6 309 1 1,195 7

Echinodermata
Stichopus japonicus 62 3 62 5 185 7 309 16
Strongylocentrotus intermedius 1,237 30 1,237 30

Gastropoda
Glossaulax didyma didyma 4,122 260 556 22 866 47 927 45 6,471 374
Neptunea arthritica 392 36 495 45 371 37 1,257 118
Phalium flammiferum 236 8 236 8
Rapana venosa venosa 4,184 607 185 5 2,411 312 3,215 653 9,995 1,578
Volutharpa ampullacea 124 3 247 7 371 11

Pisces
Acanthogobius lactipes 33,428 240 62,445 429 10,634 72 185 1 106,693 743
Apogon lineatus 82 1 12,624 89 12,706 90
Argyrosomus argentatus 9,645 418 9,645 418
Chaeturichthys stigmatias 2,061 27 33,325 566 35,386 593
Cociella crocodila 62 12 62 12
Coilia nasus 124 7 124 7
Collichthys lucidus 495 7 495 7
Conger myriaster 124 11 124 11
Cryptocentrus filifer 556 3 124 1 124 1 804 4
Ctenotrypauchen microcephalus 62 * 62 *
Cynoglossus abbreviatus 309 26 309 26
Cynoglossus joyneri 989 37 11,314 353 7,048 278 11,320 362 30,672 1,031
Cynoglossus robustus 6,595 196 495 87 7,090 283
Engraulis jsponicus 62 1 62 1
Hapalogenys mucronatus 62 * q 62 *
Haxagrammos otakii 1,649 86 618 33 1,855 153 3,687 120 7,809 392
Hemitripterus villosus 247 69 433 44 680 113
Inimicus japonicus 247 31 247 31
Liparis tanakai 289 175 309 335 598 510
Liphius litulon 82 40 618 259 701 300
Microstomus achne 1,360 398 3,462 693 1,608 348 6,430 1,439
Nibea albiflora 1,360 36 1,360 36
Pagrus major 21,965 169 21,965 169
Pampus echinogaster 82 7 62 4 144 11
Paralichthys olivaceus 2,906 383 2,102 342 1,113 305 854 181 6,975 1,211
Pholis fangi 62 1 185 1 3,091 40 3,339 42
Platycephalus indicus 1,896 295 556 176 3,131 426 5,583 897
Pleuronichthys cornutus 1,752 410 309 5 2,061 414
Pseudorhombus cinnamoneus 598 77 62 0 1,175 95 1,834 173
Raja kenojei 495 109 2,906 363 1,113 268 2,720 515 7,234 1,255
Repomucenus beniteguri 6,348 32 4,946 23 13,540 106 866 12 25,699 174
Scomberomorus niphonous 247 8 247 8
Sebastes schlegeli 185 11 124 6 309 19 618 35
Sillago sihama 124 1 124 1 
Takifugu pardalis 185 4 62 5 247 8
Takifugu poecilonotus 185 5 185 5
Thamnaconus modeastus 62 12 62 12
Trachidermus fasciatus 185 3 433 5 618 8
Zebrias fasciatus 556 37 556 37
Zoarces gilli 124 6 62 1 62 11 124 4 371 22
Total 193,890 4,822 174,662 4,815 95,956 4,349 183,761 6,325 648,269 20,312 

*: less than 0.5kg/km2
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Fig. 2. Seasonal variations of cumulative number of
species by taxa (upper) and Shannon index of total
number of species (below).
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Fig. 3. Seasonal variation of number of individual per
unit area (upper) and proportions (below) by taxa.
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Fig. 4. Seasonal variation of weight per unit area (upper)
and proportions (below) by taxa.
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Fig. 5. Proportions of individual per unit area ( 103ind.
/km2) of taxa by station.
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of the principle components

Principle Eigen value Variation Cum. variation
component (%) (%)

1 34.6 42.7 42.7
2 25.4 31.4 74.1
3 21.0 25.9 100

Fig. 8. Principle component analysis shows variation of
fisheries organism with season and station by season.
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Table 3. Cross-correlation coefficients between principle
component (PC) scores and marine environmental
factors. * denoted significant level at αα 0.05
Environmental factors PC Score1 PC Score2 PC Score3

Chlorophyll a 0.966* 0.247 0.078
COD 0.935 0.231 0.270
DIN 0.475 0.388 0.790
DIP 0.472 0.168 0.866
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