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We monitored the current macrozoobenthic community structure after the Sea Prince oil spill around Keumo-do
and Sori-do, Korea Macrobenthic animals were collected seasonally around Sori-Keumo do using a van
Veen grab (O 1 m) from October 1999 to April 2000. In total, 196 species were identified at 46 sites
around Keumho-do. The mean density was 1,460 individuals/m”, and polychaetes comprised 80% of the
total density of the macrozoobenthos. Dominant species were the polychaete Tharyx sp. (51%), the echinoderm
Amphzoplus megapomus (5%) and the polychaete Lumbrineris longifolia (3%). We 1dent1ﬁed 176 macrobenthic
species at 36 sites around Sori-do. The mean density was 1,068 individuals/m®, and polychaetes was the
most abundant faunal group, comprising 41%, followed by mollusks (24%) and echinoderms (20%). Dominant
species in Sori-do were the mollusk Potamocorbula amurensis (23%), the chinoderm Amphioplus megapomus
(14%), and the polychaete Tharyx sp. (10%). The overall community structures in the study area showed
few seasonal changes, although there was a gradual change in the species composition within each benthic
community. Tharyx sp. was the most abundant species in the study area. Because this species has not
been found in the other coastal areas except during recent investigations, it is considered to have increased
during the course of community succession after the oil spill. The macrozoobenthos around Keumo-do
showed little change in species richness, whereas around Sori-do, it showed a few increases in species
richness after the summer of 1998. The overall density showed the same trend as species richness. Based
on improved community indices, we suggest that the macrozoobenthic communities around Sori-Keumo
Islands are gradually recovering from the oil-spill damagecaused by the oil spill.
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Fig. 1. The study area (Sori-do, Keumo-do) and sampling
sites.
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Table 1. Abundance, density and total number of species
of macrobenthos community in Keumo-do during study
period

Densﬁg Number of

Taxa Abundance % (ind.Jm?) species
Polychaeta 10,811 80.5 1,175 87
Mollusca 194 14 21 30
Arthropoda 1,249 9.3 136 66
Echinodermata 978 7.3 106 7
Cnidaria 9 0.1 1 1
Nemertea 167 1.2 18 1
Platyhelminthes 3 0.0 1 1
Brachiopoda 3 0.0 1 1
Siponculida 17 0.1 2 1
Chordata 3 0.0 1 1
Total 13,434 100.0 1,460 196

Table 2. Abundance, density and total number of species
of macrobenthos community in Sori-do during study period

Taxa Abundance % (ﬁz’.‘f;‘:%’) NZ&Z?;SM
Polychaeta 3,194 41.6 444 78
Mollusca 1,886 24.5 262 27
Arthropoda 736 9.6 102 51
Echinodermata 1,547 201 215 11
Cnidaria 123 1.6 17 1
Nemertea 112 15 16 1
Platyhelminthes 8 0.1 1 1
Brachiopoda 16 0.2 2 1
Siponculida 53 0.7 7 1
Chordata 12 0.2 2 1
Total 7,687 100.0 1,608 173
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Table 3. The dominant species of macrobenthic communities in Keumo-do during study period

Species Summer Autumn Winter Spring Abundance % Density
Tharyx sp. 1,380 6,652 1,647 3,226 6,905 514 751
Amphioplus megapomus 235 123 137 139 634 4.7 69
Lumbrineris longifolia 100 19 112 207 438 33 48
Magelona japonica 100 92 143 61 396 3.0 43
Eriopisella sechellensis 67 81 106 71 325 2.4 35
Heteromastus filiformis 117 72 69 62 320 29 35
Glycera chirori 123 53 61 79 316 2.4 34
Sternaspis scutata 71 22 77 58 228 1.7 25
Protankyra bidentata 52 79 40 29 200 1.5 22
Gammaropsis utinomi 4 1 20 143 168 1.3 18
Nermertinea unid. 67 30 47 23 167 1.2 18
Sigambra tentaculata 39 22 63 35 159 12 17
Chaetozone setosa 78 17 27 25 147 1.1 16
Amaeana sp. 68 12 27 33 140 1.0 15

(C: Crustacea, H: Holothuroidea, N: Nemertea, O: Ophiuroidea, P: Polychaeta).
Table 4. The dominant species of macrobenthic communities in Sori-do during study period

Species Summer Autumn Winter Spring Abundance % Density
Potamocorbula amurensis 1,754 - - - 1,751 22.8 244
Amphioplus megapomus 295 333 53 383 1,064 13.8 148
Tharyx sp. 197 149 306 107 759 9.9 105
Spiophanes bombyx 4 19 3 326 352 4.6 49
Aricidea assimilis 94 83 72 69 318 41 45
Ophiopholis mirabilis 134 10 - 84 228 3.0 44
Megalona japonica 64 33 100 20 217 2.8 30
Melitidea unid. 25 48 4 108 185 24 26
Sternaspis scutata 98 16 26 44 184 24 26
Glycera chirori 65 22 11 42 140 1.8 19
Cnidaria unid. 63 28 1 31 123 1.6 17
Nemertea unid. 51 30 9 22 112 1.5 16
Ceradocus capensis 112 - - - 112 15 16
Protankyra bidentata 39 28 11 28 106 1.4 15
Heteromastus filiformis 52 13 14 21 100 1.3 14
Gammarosis utinomi 21 16 1 60 98 1.3 14

(B: Bivalvia, C: Crustacea, Cn: Cnidaria, H: Holothuroidea, N: Nemertea, O: Ophiuroidea, P: Polychaeta).
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Rodx BEopar

7t 24 ol Aol 80 7he T N1 L
ge Gabe gol we Eoz sl st APD
sfatelA] we) Wolal Rel I e ANFES 2HY
B3z} gk

FLE FH | FdA 47 AL FollA 2 A
BE 28TV T2 P B, TR AT %
T 28502 714 A dFoA 78 88 28Fs
B9l & o83 A KIUEA 8% AMNFE0] 2
AL, 7HSE AR KllolA 5Fee] 238t 7P AU
(Fig. 2). A% 114 = 9F dHdez AL 29F5E
Btk 2 E FH A = FoE) B3] dutz o
Hokst AMFETHS BAth 23T JdoAMe A5F
o] BA 8100041 41F0] 283t 7Y B 75 RHoH,
A s29 A% vl B Y tiFig. 2). JE3H

o Y oR
to & 2

O it of oft

P =

10
B T

A% S1390ME 359 AXMTEC) 233 A W B
2& B3, 4% 105 el 2dFS Ryt

FoT FHs A A% 13,433 RA 0.2 m7 EE 6
o HF MAYEE 1460 ind/m’ A} 7+ 914 ind/
m’E 7P Btar, BE) 2250 nd/m’E 7HE =3t 3o s
AN 71F =L AAUEE HQ F& 23 AA K149 4
5,845 ind./m*°] L, 7P & & 718H, A K110l 75
ind/m*AThFig. 3). A Z F& MALEE B X Fo%
oA 2] dojr AHE AH K12, K13 Tl 48=
ZHado M 9= 7,689 MA 7 2T, HFE A4
DT 1,068 ind/m* ATk 7H&EH) 724 ind/m’E 7} ¢t
3, dE8H) 1,471 ind/m’Z 71 =4k AGH By g
B A3 s10904 10,080 ind/m’EA RS BY, A
S13oll 4 45 AR/ EA 71 FSETH(Fig. 3).

Fo5 FH AEFL 7S HNA 242 gm’E 7P Wk
31, BAdo] 120 g’ 7HF Wit 9% 2] g g8t
A 28 s A K100 8 A] 789 g/m® o)A, 7HE AL
odEHe] AY KIS E 5 gm’ BHslArhFig. 4).

T
7o
o 3L



FEAE T NYANEEY FHTE 155

34°25'

Jac-do

34°25'

! 1
127°48' 127°54'E

H i i
Summer

[1=]
o
@
N
rS

34°25'

34°25'

7
Jac-do

| Y
127°48' 127°54'E

Fig. 2. The number of species of macrobenthos around Sori-do and Keumo-do.
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Fig. 3. The number of individual of macrobenthos around Sori-do and Keumo-do (ind./mz).
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Fig. 4. The biomass of macrobenthos around Sori-do and Keumo-do (g/mz).
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Fig. 5. The species diversity index (H') at each station during
study period.
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Fig. 7. 2-Dimensional ordination (MDS) around Keumo-do
in summer, 1999 and Sori-do in autumn and spring.
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Fig. 9. Areas and sites where the macrobenthic surveys were
conducted after the Sea Prince oil spill (A, Sep., 1995 and
Jun., 1996; B, Feb.-Nov., 1997; C, Aug., 1998).
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Table 5. Comparison of macrobenthic communities in this study area and major bays of the southern coast of Korea (P,
Polychaeta; M, Mollusca; C, Crustacea; E, Echinodermata, O, Others)

Number of species

Abundance (Ind./m2)

Locality Reference

Total P M C o Total P M C o
Chinhae-Masan Bay 287 88 56 91 52 1,046 825 146 51 24 Lim, 1993
Kwangyang Bay - 79 - - - - 520 - - - Shin and Koh, 1990
Kamak Bay - 84 - - - - 253 - - - Shin, 1995
Yoja Bay 142 72 31 25 14 388 189 75 76 48 Lim et al., 1991
Deukyang Bay 118 52 45 14 7 1,432 276 920 220 16 Ma et al,, 1995
Aenggang Bay 233 90 46 66 31 1,358 874 216 227 25 Lim et al., 1999
Kuemo-Sori do 217 80 46 60 31 1,068 904 54 30 81 KORDI, 1997
Kuemo-Sori do 236 96 40 82 18 1,284 920 106 111 147 The present study

ok EY DEFE QENEL JelE Aol sjdd) X3
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whokal, 1998 89 Fo—AaE FH AN A 2ALg
Aol e 29%E HA] BThFig. 10). 22 1999 84 <]
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o] A% 747 B E QO H(Jewett et al., 1996), Amoco Cadiz
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Table 6. The dominant species of macrobenthic communities
around Keumo-do and Sori-do during study period (*: the
same study area with this study)

Study period Species Density %
Heteromastus filiformis 13 17.2
1995.9 Sternaspis scutata 12 16.7
Pherusa plumosa 7 9.3
-Glycera chirori 4 8.7
1996.6 Sternaspis scutata 3 8.3
Heteromastus sp. 3 8.3
Tharyx sp. 176 45
1998.2 Venus foveolata 42 10.7
Sternaspis scutata 31 7.9
Tharyx sp. 709 53.3
1998.5 Sternaspis scutata 127 9.5
Lumbrineris longifolia 105 79
Sternaspis scutata 90 17.9
1998.8 Magelona japonica 71 14
Heteromastus filiformis 46 9.1
Heteromastus filiformis 107 21
1998.11 Sternaspis scutata 47 9.2
Amphioplus japonica 40 7.8
Tharyx sp. 672 57
1998.8* Ampbhioplus japonica 52 4.4
Cirriformia tentaculata 45 3.8
Potamocorbula amurensis 313 24.2
1999.8 Tharyx sp. 282 217
Amphioplus megapomus 98 7.6
Tharyx sp. 223 27.8
1999.10 Amphioplus megapomus 128 15.9
Magelona japonica 35 4.3
Tharyx sp. 610 48.4
2000.1 Magelona japonica 76 6.0
Amphioplus megapomus 60 4.7
Tharyx sp. 926 50.6
2000.4 Amphioplus megapomus 146 8.0
Spiophanes bombyx 93 5.1
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Fig. 11. Seasonal variation in the density of dominant species, Tharyx sp (ind./m%).

35
30
25
20

7

7

0

3

V|

N

L

10 %//‘

05
00

19998 199910 20001 20004

Study period

19988

Fig. 12. Variation of species diversity index (H') during study
period.

47l FH-oNA 2GR F7t 7V, AelEe] AolE 170
AL AYE 2 FFoNA 199939 AR} 2 7S
Bk AAR¢7 2718 FoEe FHEL 5059 5
Zo) Y3 APERZA FFHFEL A vlFo] F7tgh
A EoI A} dtA] A-? A 2 vpgol §AF A
S| A 199830 Bls) 199930l 2 dA 40} F717) ARA
W F Y el Hlsd 7 BT wEA ANEE
39 Aagde 2A0] o}F] ThEF9 Tharyx sp.9f B2
EZHAHEART A A o, xF AXTETH
o] a3 24L& FHold g HF o] duistel
AAdxe] Wil o F v tddt J2ARKE el EAstE
gH HazAdoz uE ROz JitHET)



FHFE T dBAMEEY THTE 163

AL AL
B ATE I EA DA FP3 & GHA] <ol
A NEPA D FZANBSPI 99275-00-1328-3)°2] Aoz 4
PEAFUT =79 AAMG FE7A HES F4 7 e
4,

AR A7 ZAER UL,

T

Chasse, C. 1978. The ecological impact on and near shore
by the Amoco Cadiz oil spill. Mar. Pollut. Bull,, 11,
298-301.

Choi, J.W., S. Hyun and M. Chang. 2003. The summer
benthic environmental conditions assessed by the
functional groups of macrobenthic fauna in Gwang-
yang Bay, southern coast of Korea. Kor. J. Environ.
Biol, 21, 101-113.

Dauvin, J.C. 1987. Evolution a long treme (1978-1986)
des populations d'Amphipodes des sables fins de la
Pierre Noire (Baie de Morlaix, Manche Occidentale)
apres la catastrophe de 'Amoco Cadiz. Mar. Environ.
Res., 21, 247-273.

Dean, T.A., S.C Jewett, D.R. Laur and R.O. Smith. 1996.
Injury to epibenthic invertebrates resulting from the
Exxon Valdez oil spill. American Fish. Soc. Symp.,
18, 424-439.

Elmgren, R., S. Hanssonm, U. Larsson, B. Sundelin and
P.D. Boehm. 1983. The Tsesis oil spill: Acute and
long-term impact on the benthos. Mar. Biol., 73,
51-65.

MOE (Ministry of Environment). 1999. Environment
White Paper, 1-653.

Hartley, J.P. 1984. The benthic ecology of the Forties
oilfield (North Sea). J. Exp. Mar. Biol. Ecol., 80,
161-195.

Je, J.G.,, SH. Kahng, JR. Oh and D.B. Yang. 1991. Effects
of stranded oils and dispersant clean-up on intertidal
gastropods. J. Oceanol. Soc., Kor., 26, 350-357.

Jewett, S.C., T.A. Dean and D.R. Laur. 1996. Effects of
the Exxon Valdez oil spill on benthic invertebrates
in an oxygen-deficient embayment in Prince William
Sound, Alaska. Am. Fish. Soc. Symp., 18, 440-447.

Jung, R.H., J.S. Hong and J.H. Lee. 1995. Temporal
changes of community structure in two subtidal poly-
chaete assemblages in Kwang-yang Bay, Korea. J.
Kor. Soc. Oceanogr., 30, 390-402.

Kang, R,S. and S.J. Yoo. 1993. The acute toxicity of
three oils to the early life stages of Undaria pinnatifida
(Harvey) Suringer. Kor. J. Phycol., 8, 77-82.

Kang, S.J. and B.D. Choi. 1997. Tainting and depuration

in fish by petroleum hydrocarbon. J. Aquacult., 10,
189-197.

Kingston, P.F. 1987. Field effects of platform discharges
on benthic macrofauna. Phil. Trans. R. Soc. Lond.,
B 316, 545-565.

Kingston, P.F., LM. Dixon, S. Hamilton and D.C. Moore.
1995. The impact of the Braer Oil Spill on the macro-
benthic infauna of the sediments off the Shetland
Islands. Mar. Poll. Bull., 30, 445-449.

KORDI (Korea Ocean Research and Development
Institute). 1997. Final report on the environmental
impact assessment of oil spilled area in Yosu and
Yochon coastal area, southern coast of Korea., PI
96232-1, 1-1255.

Lee, K.H., Y.J. Chang and D.Y. Kang. 1999. Hatching
rate and larval viability of cultured marine fish
exposed to water-soluble fraction of Kuwait crude
oil during egg development. J. Aquacult.,, 12, 115-122.

Lim, H.S. 1993. Ecology of macrozoobenthos in Chinhae
Bay of Korea. Ph.D. Thesis, Nat'l Fish. Univ. Pusan,
1-311.

Lim, H.S. and K.Y. Park. 1999. Community structure of
macrobenthos in the subtidal soft bottom in semi-
enclosed Youngsan River estuarine bay, southwest
coast of Korea. J. Kor. Fish. Soc., 32, 320-332.

Lim, H.S., J.G. Je, J.W. Choi and J.H. Lee. 1991.
Distribution pattern of the macrozoobenthos at Yoja
Bay in summer. Ocean Res. of KORDI,, 13, 31-46.

Lim, H.S., H.S. Park, JW. Choi and J.G. Je. 1999.
Macrobenthic community of the subtidal soft bottom
of Aenggang Bay in the southern coast of Korea.
The Sea (J. Korean Soc. Oceanogr)., 4, 80-92,

Ma, C.W.,, S.Y. Hong and H.S. Lim. 1995. Macrobenthic
fauna of Deukryang Bay, Korea. J. Kor. Fish. Soc.,
28, 503-516.

Mair, J.M., 1. Matheson and J.F. Appelbee. 1987. Offshore
macrobenthic recovery in the Murchison Field
following the termination of drill-cuttings discharges.
Mar. Poll. Bull,, 18, 628-634.

Shin, H.C. 1995. Benthic polychaetous community in
Kamak Bay, southern coast of Korea. J. Kor. Soc.
Oceannogr., 30, 205-261.

Shin, H.C. and C.H. Koh. 1990. Temporal and spatial
variation of polychacte community in Kwangyang
Bay, southern coast of Korea. J. Oceanol. Soc. Kor.
25, 205-216.

SNU (Seoul National University). 1999. Marine En-
vironment Effect Assesment in Yosu-Yochun. The
2nd year final report, 1-857.



164 A9 429-d8A - 28
Word, J.Q. 1978. The infaunal trophic index. In: Coastal 2005 9¢¥ 219 HF
Water Research Project Report for the Year 1978, 2006 59¥€ 239 )

Annu. Rep. So. Calif. Coast. Water Res. Project.
SCCWRP, Los Angels, CA, 1979, 19-39.



