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This study was carried out to investigate the composition and the distribution of the benthic community
in the coastal area of Inchon seasonally from May 1994 to February 1995, and to estimate the
environmental factors that effect the temporal and the spatial changes of benthic species composition. In the
present study, 231 species were collected with the average density of 455 ind./m’. The dominant species
were Heteromastus sp., Sternaspis scutata, Chaetozone setosa, Mediomastus sp., Glycinde sp., Glycera sp.
and Nephtys oligobranchia, which are in the polychaete group; abundance of these species showed seasonal
and spatial variations. The study area was divided into 4 regions by cluster analysis such as outside area of
Palmido (I), main channel region and adjacent are of Shihwa sea wall (I), north-eastern area of
Youngjongdo (III), and the Inchon harbor and the mouth area of Sorae harbor (IV). The particle size of
sediment which generally influences the distribution of the benthic community, the differences of the
concentration of heavy metals, and of the dissolved oxygen, the increase of the proportion of polychaetes
and molluscs, the absence of the crustacean phoxocephalids, and the increase of the abundance of pollution
indicator species, indicated that the environment of the areas have been degrading gradually from Group I
to Group IV.
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Fig. 1. Index map of study area and sampling stations.
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Fig. 3. High-low graph of mean grain size (phi) and sorting
value within surface sediment at each station.
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Table 1. The contents of organic matter and heavy metals within surface sediment in Inchon coastal area.

Date St. N C S Mn Zn Ni Cr Pb Cu Cd
(%) (ppm)
1 0.068 0.690 0.000 41400  60.00 30.56 33.29 18.00 15.18 0.17
2 0.060 0.654 0.022 39780 6120 30.62 28.27 16.20 14.88 0.65
3 0.040 0.327 0.000 27294  47.06 24.65 23.16 12.35 15.76 0.10
4 0.062 0560 0000 33413 6347 34.84 2450 28.14 1455 0.15
5 0.046 0.464 0.000 36012  63.13 33.20 34.11 25.85 14 49 0.16
6 0.068 0.465 0.035 22948 3526 19.79 17.41 16.14 6.69 0.27
7 0.024 0.089 0.023 191.83 2092 11.96 10.00 11.35 3.11 0.07
May 8 0.015 0.207 0.000 22032 3199 16.53 13.47 11.47 5.92 0.07
'94 9 0.031 0.318 0.000 34569  42.08 2348 24 .41 16.83 8.90 0.15
10 0.042 0.519 0.029 38554  56.63 33.46 25.02 21.69 12.23 0.18
11 0.025 0.354 0.004 27874  40.16 24.75 17.39 14.17 8.74 0.30
12 0.013 0.148 0.000 20238 2857 16.24 15.32 10.71 5.83 0.07
13 0.008 0.254 0.000 29646  44.20 28.27 18.27 2122 8.96 0.07
14 0.053 0.519 0.000 33980  61.19 33.85 39.59 2317 14.91 0.10
15 0.045 0.147 0.068 30604 1690 11.49 412 54.33 320 0.07
16 0.043 0.428 0.142 77835 4370 27.09 26.73 26.57 10.04 0.22
1 0.045 0.862 0.093 35123 7872 4723 36.52 22.04 17.56 0.24
2 0.198 0.599 0.058 54039  68.26 39.51 35.15 24.86 16.50 0.20
3 0.029 0.046 0073  257.39 5925 27.17 29.18 36.50 10.62 0.17
4 0.222 0.426 0.053 39400  59.10 33.01 2955 2820 11.82 0.20
5 0.057 0.625 0129 42733  75.07 36.47 35.86 25.24 17.90 0.25
6 0.035 0.484 0296 32397  53.60 33.31 30.57 15.79 8.84 0.25
7 0.328 5.181 0778 24955  45.16 27.54 23.89 22.16 7.72 0.13
Feb. 8 0.009 0.161 0.000  268.89  31.63 17.95 17.24 35.80 422 0.09
'95 9 0.000 0.558 0.151 26590  41.04 23.32 22.89 2277 751 0.12
10 0.095 0.973 0147 79582 8621 57.06 42.87 25.62 19.90 0.27
11 0.000 0.463 0.106 38028  47.69 26.26 26.62 30.91 845 0.15
12 0.045 0.559 0229 34758 5813 39.73 35.06 28.29 10.19 0.24
13 0.042 0.486 0.142 28262  63.14 38.70 3428 14.67 13.23 0.24
14 0.055 0.586 0100  541.36  62.04 33.49 30.66 17.03 12.77 0.21
15 0.000 0.286 0.000 111045  20.67 12.76 9.92 36.03 1.77 0.09
16 0.000 0.254 0.028 1755.03 1645 11.61 8.59 38.51 244 0.07
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Hzaigich
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A/l e A23FE T Chaetozone setosa’= 19953 28 (65714)/
mel 71 e AAFR 28 e 1994d SYEAA/ o)
oAl 1995 29 (6671 A /m 7R AAF7L ALl Frekant.
Mediomastus sp= 19949 54971 3)/m)ol A 1995 294 3174/
mAA) AL NAlRe]l E718 B2tk Glycinde spi
19941 SYRE 27187 AFsle 11€dE 2471703 2000
Am'e Mg g NS 2Pstged 19953 28 (19RA/
miel] 22 7AEe ATE BAFUT) Glycera spiz 1994
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Table 2. Dominant species of macro-benthic faunal community in Inchon coastal area.

Rank Species Taxonomic Freq. Abundance

Group ind./m’ %

1 Raeta pulchella Rivalvia 9 55.4 12.2
2 Heteromastus sp. Polychaeta 41 34.8 7.6
3 Sternaspis scutata Polychaeta 35 30.7 6.8
4 Chaetozone setosa Polychaeta 38 272 6.0
5 Ampharete sp.2 Polychaeta 1 233 5.1
6 Mediomastus sp. Polychacta 40 17.2 38
7 Glycinde sp. Polychaeta 43 14.6 32
8 Ruditapes philippinarum Bivalvia 2 134 3.0
9 Glycera sp. Polychacta 47 12.3 27
10 Nephtys oligobranchia Polychaeta 40 11.7 2.6
11 Aricidea sp Polychaeta 32 115 2.5
12 Modiolus senhausia Bivalvia 2 105 2.3
13 Anaitides koreana Polychaeta 23 149 21
14 Tharyx sp. Polychaeta 30 95 21
15 Prionospio japonicus Polychaeta 32 95 21
16 Chaetozone spinosa Polychaeta 23 86 19
17 Nephtys caeca Polychaeta 28 84 19
18 Pisidia serratifrons Crustacea 2 5.5 12
19 Lumbrineris cruzensis Polychaeta 16 5.3 1.2
20 Mandibulophoxus sp. Crustacea 3 5.3 12
21 Idanthysus armatus Polychaeta 4 51 11
22 Jassa falcata Crustacea 13 49 1.1
23 Balanus sp. Crustacea 9 4.7 1.0
24 Amaena sp. Polychaeta 11 4.6 1.0
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Fig. 4. Seasonal variation in abundance (ind./m’) of some dominant species in Inchon coastal area.

F7 AAZ S7iske FdE B 4 dden, 19943 544
F8 FHEEY 2¥/MAS7T dAZE HAYx, 8¥ddE Her-
eromastus sp.7} 119 o) Sternaspis scutata7} 18131 19953
289l Chaetozone setosa?t ZAYZ\ZVEQE 71 Be AA42
Ed3te +E Tt

QlHAetd MM EE2| CldT
QAN 2APIEEG AYE AMNEEY F Oy
A7 0.64~3.659 B R UESTH(Table 3). 1994 5Y %€
19951 29 7H7) 4414 B2t 16712] AAdA HPE A TE ]
Z O ASE A Ed 029 2t} 19949 5Yole 9F %
FEH) AT HY TlA B Tk Aot 0748 HAE
B, AH Fake] FA 8ollA] 2897 HuojghS Bt 899
v TR FURd AT ZH 94 F g Agt
3.652 Hoizhg eI R, 119l Bt osS A 1604
3.042 7P & e BT} 19959 290 = T2 Ad e 2
g F529 FUEY FH 9l F i AFrt 13622 F
23S el 4% 9559 AF 7oA tdwr) 3012
EL XS By

Z O A9 AE Pagd AEEd 19943 599
APE AMEE vhkmrt B 1942 7Pg Bk, 19954
299 dekwrl B 23002 P B9l AAE WS o)

Table 3. The values of Shannon's species diversity index in In-
chon coastal area.

Station/Date  May '94 Aug. '94 Nov. '94 Feb. '95
1 1.69 2.18 2.25 1.53
2 215 1.31 1.32 2.61
3 208 1.63 2.70 2.76
4 219 2.86 2.63 248
5 141 210 0.80 1.90
6 2.66 191 0.70 246
7 0.64 2.68 251 3.01
8 2.89 2.70 2.62 256
9 273 3.65 244 1.36
10 1.56 231 249 2.68
11 2.40 155 2.75 2.83
12 112 2.33 272 146
13 1.35 2.65 2.38 281
14 - 2.32 2.38 271
15 1.49 1.91 1.84 1.93
16 -~ 278 248 3.04 1.77

= 19943 294 19953 292 71AA g2 F TP A
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Fig. 5. Dendrogram showing station groups in Inchon coastal
area.
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Table 4. Summary of hydrological characters and sediment chemistry data for 4 station groups.

Station Group Group 1 Group IT Group III Group IV
(Station) (15, 16) (6,7,8,9,10, 11, 13, 14) (1, 2, 3, 4) (5, 12)
<Hydrological Character>
Bottom Temperature(°C) 13.85 (£7.35) 13.97 (£7.92) 14.41 (£8.18) 10.46 (£8.46)
Bottom Salinity(%) 31.34 (£0.24) 31.10 (+0.49) 2927 (+2.59) 29.99 (£2.18)
Bottom DO(ml/1) 11.95 (£4.99) 9.71 (£2.26) 9.12 (+2.13) 10.45 (£2.38)
<Sediment Character>®
Sand Composition 82.06 (+14.42) 45.37 (+28.10) 17.02 (£9.56) 24.76 (£24.34)
Silt Composition 13.82 (+10.42) 41.55 (+19.50) 57.98 (+18.97) 52.97 (+17.01)
Clay Composition 411 (+4.37) 13.08 (£10.78) 25.00 (£18.22) 2227 (+12.38)
Mean Phi (¢) 3.09 (£0.71) 491 (£1.51) 6.34 (+1.21) 5.92 (£1.51)
Sorting Value 191 (£1.16) 2.62 (£0.88) 3.14 (£0.63) 316 (+0.53)
<Organic Material>
Nitrogen(N) 0.022 (£0.022) 0.052 (+0.076) 0.091 (+0.070) 0.046 (£0.025)
Total Carbon{TOC) 0.279 (£0.100) 0.726 (£1.168) 0.520 (£0.235) 0.565 (£0.214)
Sulfide(S) 0.059 (£0.053) 0113 (£0.190) 0.037  (£0.034) 0125 (£0.091)
<Heavy Metal>*
Mn 987.466 (:£527.341) 337267 (+143.253) 370202 (+83.752) 359955 (£84.388)
Zn 24432  (+11.2458) 47.684 (+15314) 62.133  (+£8402) 71591 (£27.877)
Ni 15.736 (+£6.573) 28.108  (£10.291) 33450 (+6.727) 36703 (X£11.931)
Cr 12.340 (+8581) 24.662 (+8.898) 29953 (+4.482) 32.688 (£7.682)
Pb 38.861 (£9.978)  20.050 (£6.559) 23287 (+7.281) 23884 (£5407)
Co 6.892 (£0.432) 11794 (£2.531) 12.825 (£1.795) 13.824  (+2.447)
Cu 4.362 {+3.316) 9.506 (+4.099) 14.609  (£2.171) 16836  (£9.009)
Cd 0.112 (£0.063) 0.167 (+0.078) 0234  (x+0.162) 0.222 (£0.081)

*: Standard deviation, ™ %, *: ppm dry weight
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Fig. 6. Sediment characteristics at each station group.
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Fig. 7. Heavy metal contents within sediment at each station
group.
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Table 5. Percentage composition of major taxa to total infaunal assemblages for each station group.

Station Group Group I Group 11 Group III Group IV
Taxa
Polychaeta 55.00 57.91 86.20 63.19
Capitellidee 4.33 8.03 20.46 4721
Heteromastus sp. 2.33 4.25 15.78 40.07
Mediomastus sp. 1.00 349 4.45 2.32
Capitella capitata 0.00 0.11 0.09 4.82
Spionidae 17.33 1.81 7.23 0.85
Scolelepis sp. 0.00 0.34 1.81 0.09
Spio sp. 0.00 0.32 0.00 0.00
Prionospio japonicus 12.00 0.38 498 0.62
Prionospio cirrifera 5.33 0.76 0.13 0.13
Pseudopolydora kempi 0.00 0.00 0.31 0.00
Cirratulidae 16.00 8.92 13.18 4.33
Tharyx sp. 1.67 1.72 2.82 1.83
Chaetozone setosa 12.67 5.57 7.58 1.74
Chaetozone spinosa 1.67 159 2.65 0.76
Lumbrineridae 0.33 0.72 3.70 0.09
Lumbrineris cruzensis 0.33 043 344 0.04
Lumbrineris heteropoda 0.00 0.26 0.26 0.04
Nereidae 0.00 128 0.35 0.85
Nectoneathes oxypoda 0.00 0.62 0.18 0.67
Nectoneanthes latipoda 0.00 0.21 0.09 0.00
Nereis longior 0.00 0.19 0.00 0.00
Nereis pelagica 0.00 0.11 0.00 0.04
Nephtyidae 2.67 370 7.80 0.98
Nephtys oligobranchia 2.33 1.30 6.31 0.89
Nephtys caeca 0.33 2.40 1.50 0.09
Polynoidae 0.33 0.55 0.13 0.00
Maldanidae 0.33 0.17 0.26 0.09
Praxillella affinis 0.00 0.11 0.22 0.00
Euclymene sp. 0.00 0.04 0.04 0.04
Maldane sp. 0.33 0.02 0.00 0.04
Goniadidae-Glycinde sp. 0.33 3.04 4.63 0.62
Glyceridae-Glycera sp. 5.33 2.63 243 2.63
Sternaspidae-S. scutata 0.67 374 16.67 1.56
Phyllodocidae 0.00 3.38 0.71 0.45
Anaitides koreana 0.00 317 0.62 0.45
Paraonidae-Aricide sp. 1.00 1.95 4.37 1.43
Orbiniidae 1.00 1.28 0.22 0.54
Haploscoloplos sp. 1.00 1.06 0.18 0.45
Scoloplos armiger 0.00 0.23 0.04 0.09
Other family 5.33 16.72 4.06 1.56
Mollusca 8.67 25.05 6.48 25.57
Polychaeta and Mollusca 63.67 82.96 92.68 88.76
Crustacea 31.33 13.03 5.64 6.25
Phoxocephalidae
Mandibulophoxus sp. 4.00 191 0.04 0.00
Other family 27.33 11.13 5.60 6.25
Echinodermata 1.33 1.70 0.35 348
Other taxon 3.67 2.30 1.32 1.52
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Table 6. Some characteristic species of each station group.
Station Group 1 Group I Group 11 Group IV
© 15, 16 6,7, 8,9, 10, 11, 12, 13, 14 1,2, 3,4 5, 12
Characteristic Chaetozone setosa Anaitides koreana Sternaspis scutata Heteromastus sp.
Species Prionospio japonicus Nectoneanthes oxypoda Nephtys oligobranchia Capitella capitata
Prionospio cirrifera Nectoneanthes latipoda Glycinde sp. Mediomastus sp.
Glycera sp. Nereis longior Aricidea sp.
Mandibulophoxus sp. Polynoidae unid. spp. Lumbrineris cruzensis
Maldane sp. Tharyx sp.
Scolelepis sp.
A viebdct, whd SR d GG AP 1A 33%, 3 FugEe] 2ENE 395%% /P BT Fa 43 A
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