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Distribution of Benthic Molluses in Soft Bottom of the Southern Sea of Korea

Jong-Geel Je, Man Chang and Heung-Sik Park

Korea Ocean Research and Development Institute, Ansan P.O. Box 29, 425-600 Seoul, Korea

Benthic molluscs inhabiting the Southern Sea of Korea were sampled with a 0.1 m’ van
Veen grab at 83 stations in July and August, 1990. The samples were identified and then
were used to give estimates of the spatial mollusc distribution and their community struc-
ture.

All of 679 individuals, belonging to 102 species of five classes, were collected. Most indi-
viduals(92.3%) and species(84.3%) were bivalves. The seven dominant species(l apla-
cophoran, 6 bivalves) together provided 61.0% of the individuals collected. The mollusc
fauna in this study area showed higher species diversity but less abundance than in the
Yellow Sea.

Using species presence-absence data, a cluster analysis indicated that the sampling sta-
tions could be divided into two obvious station groups with three others. The distribution
of station groups could be related to sediment type and physical environmental factors of
the overlying water masses.

One obvious group without indicator species was associated with heterogeneous coaser
sediment and was distributed mainly in Tsushima Warm Current Water. The other group
was associated with a relatively homogeneous fine sediment and was found in the Yellow
Sea bottom cold water. Indicator species were the bivalves Raetellops pulchella and
Periploma otohimeae. The former showed high species diversity and little abundance com-
pared to the latter.

There were four benthic community divisions suggested and discussed considering sedi-
ment facies and physical environmental parameters of the water masses in the Southern
Sea of Korea.
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Fig. 1. Study area in the Southern Sea of Korea. Solid circles indicate location of sampling stations.
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Fig. 2. Bathymetry of study area.
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Table 1. Number of species and individuals sampled in the study area

Taxon No. of species (%) No. of individuals (%)
Class Aplacophora 1 0.9 24 35
Class Gastropoda 9 8.8 10 1.5
Class Bivalvia 86 84.3 627 92.3
Class Scaphopoda 4 39 16 2.4
Class Cephalopoda 2 2.0 2 0.3
TOTAL 102 100 679 100
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Table 2. Species list ranked by abundance and frequency of occurrence(bi: Bivalvia, ap: Aplacophora, sc:

Scapophoda)
Ranking Species Taxon To.tal (%) Cumulative Frequency Frequgncy
Individuals (%) ranking

1 Raetellops pulchella (bi) 176 25.9 25.9 17 2

2 Nucula tokyoensis (bi) 74 10.9 36.8 14 5

3 Leptomya minuta (bi) 55 8.1 449 15 4

4 Periploma otohimeae (bi) 41 6.0 51.0 21 1

5 Chaetoderma japonica (ap) 24 35 54.5 16 3

6 Thyasira tokunagai (bi) 24 35 58.0 10 7

7 Mactrinula dolabrata (bi) 20 2.9 61.0 12 6

8 Abra fujitai (bi) 15 2.2 63.2 8 10

9 Crenulilimopsis oblonga (bi) 14 2.1 65.2 8 11
10 Ennucula niponica (bi) 13 1.9 67.2 10 8
11 Ennucula tenuis (bi) 1 1.6 68.8 9 9
12 Dentalium octangulatum (sc) 11 1.6 70.4 8 12
13 Abra lunella (bi) 9 1.3 717 7 13
14 Solen cf. luzonicus (bi) 8 1.2 72.9 5 14
15 Felaniella usta (bi) 8 1.2 74.1 4 15
16 Saccella gordonis (bi) 7 1.0 75.1 4 16
17 Nitidotellina minuta (bi) 7 1.0 76.1 2 24
18 Modiolus elongatus (bi) 6 0.9 77.0 3 17
19 Modiolus sp. 2 (bi) 6 0.9 77.9 2 25
20 Prophetilola( Alucinoma) soyoae (bi) 6 0.9 76.8 2 25
21 Circe Redicivce) nana (bi) 5 0.7 79.5 3 18
22 Acar Plicatum congenita (bi) 5 0.7 30.3 1 33
23 Axinopsida subquadrata (bi) 4 0.6 80.9 3 19
24 Glans sagamiensis (bi) 4 0.6 81.4 3 19
25 Frigidocardium eos (bi) 4 0.6 82.0 3 19
26 Cycladicama tsuchii (bi) 4 0.6 82.6 2 27
27 Nuculana(T hest yleda) acianacea (bi) 4 0.6 83.2 2 27
28 Glycymeris reevei (bi) 4 0.6 83.8 I 34
29 Hawaiarca uwaensis (bi) 4 0.6 84.4 1 34
30 Asthenothaerus cf. sematani (bi) 3 0.4 84.8 3 22
31 Modiolus margaritaceus (bi) 3 0.4 85.3 3 22
32 Sarvepta speciosa (bi) 3 0.4 85.7 2 29
32 Poromya sp. (bi) 3 0.4 86.2 2 29
32 Nitidotellina soyoae (bi) 3 0.4 86.6 2 29
32 Nitidotellina nitidula (bi) 3 0.4 87.0 2 29
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Table 3. Mean values of the environmental parameters for the five station groups

Group [ Group III

Station group Group I1

1-1 1-2 I11-1 I11-2
Depth (m) 97.9+29.5 71.5=32.2 81.7+13.2 68.4+114 76.8+13.2
Temperature (°C) 15.8= 2.5 13.9+ 1.6 124+ 2.4 13.6+ 5.1 1.2+ 2.2
Salinity (%) 342= 05 334+ 0.7 33.8+ 0.6 333= 03 334+ 05
DO (ml/1) 4.1+ 0.4 5.0+ 0.5 43+ 0.3 49+ 04 5.0+ 0.4
Grain size (#) 42+ 1.8 51+ 1.1 52+ 2.2 6.7+ 1.1 65+ 1.2
Sorting value 26+ 1.0 3.0+% 05 27+ 1.0 3.1+ 05 3.0+ 0.2
Sand fraction (%) 64.2 -26.1 543+ 184 52.7+30.1 33.8+16.6 39.4+19.8
Organic content (%) 49= 2.1 50+ 2.1 5.1+ 2.1 59+ 0.7 54+ 1.6
No. of station 30 20 6 7 13

Table 4. Comparison of mean ecological indices among the five station groups
Group I Group 111

Station group Group I1

I-1 I-2 111-1 111-2
Richness 2.11 1.60 1.87 0.85 1.59
Evenness 0.85 0.81 0.87 0.40 0.60
Diversity index 3.79 261 2.09 0.72 1.68
Dominance index 0.13 0.16 0.13 0.55 0.26
Number of species 2.90 1.20 1.83 0.86 1.31
Density (ind. 0.3 m?) 8.1 6.0 45 5.9 19.0
Biomass (g/0.3 m?) 6.9 1.8 0.2 0.4 2.6
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Table 5. Dominant species of the station groups(The species with an asterisk(*) are the indicator species for

each station group)

Dominant species individuals % frequency
Group I-1 Nucula tokyoensis 49 202 5
Abra fujitai 15 6.2 8
Crenulilimopsis oblonga 11 45 7
Dentalium octangulatum 9 3.7 6
Solen cf. luzonicus 7 2.2 4
Group I-2 Leptomya minuta 30 24.8 11
Mactrinula dolabrata™ 15 12.4 9
Periploma otohimeae 12 9.9 6
Chaetoderma japonica 11 9.1 5
Felaniella usta 8 6.6 4
Group I1I Chaetoderma japonica™ 8 29.6 6
Thyasirva tokunagai 5 18.5 1
Ennucula niponica 3 11.1 2
Axinopsida subquadrata 3 1.1 2
Nucula tokyoensis 2 7.4 2
Group III-1 Raetellops pulchella™ 34 72.3 7
Ennucula tenuis 2 43 2
Thyasira tokunakai 2 43 2
Group III-2 Raetellops pulchella® 135 54.7 6
Periploma otohimeae™ 26 10.5 13
Nucula tokyoensis 22 8.9 6
Leptomya minuta 20 8.1 2
Thyasiva tokunakai 13 5.3 4
Ennucula niponica 7 2.8 5
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Table 6. Correlation matrix between environmental variables and species number, diversity, dominance and

density
Temperature N . Dissolved Organic
i 5 .
Depth(m) “C) Salinity(%s) Mean phi(¢) oxygen(ml1) content(%)
Diversity index(H’) 0.83 0.64 0.82 —0.64 -0.95 ~-0.92
Dominance index —0.71 —0.52 —-0.73 0.57 —0.95 0.98
Number of species 0.99 0.58 0.99 —0.90 —0.84 -0.71
Densitv(ind./0.3 m") 0.02 —0.54 —0.21 0.37 0.41 0.13
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Fig. 9. Divisions of the benthic community suggested in this study.
(YCWC: Yellow Cold Water Community, KCWC: Korea Coastal Water Community,
CCWC: China Continent Coastal Water Community,
TCWC: Tsushima Current Water Community)
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