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Spatio-Temporal Distribution of Benthic Polychaetous
Community along the South-eastern Coast of Geoje Is.

Kyeong Hun Lim, Jung Ho Lee and Hyun Chool Shin*

Faculty of Marine Technology, Chonnam National University, Yeosu 550-749, Korea

Abstract - This study was seasonally undertaken to investigate the benthic polychaetous
community along the South-eastern coast of Geoje Is., in February 2004 to November. The
macrobenthic fauna showed mean density of 953 ind. m~2 in February, 1,193 ind. m~2 in May,
1,130 ind. m~2 in September and 991 ind. m~2 in November. Major faunal groups are polychaetes,
crustaceans and mollusks, corresponding to 81.6%, 7.9%, 7.0% in total mean density during the
sampling seasons, respectively. There was significant difference (two-way ANOVA, p<0.001)
among stations in densities of polychaetes. But no significant relationship could be found between
the densities of polychaetes and sampling seasons (two-way ANOVA, p>0.05). The density and
the species number of polychaetes were high in the coastal area near the Jisepo port, independent
of sampling seasons. Several indicator species for the organically enriched environments such as
Lumbrineris longifolia, Tharyx sp., Heteromastus filiformis showed high densities during all study
periods. Also Magelona japonica included in Ecolgical group I was the most abundant in the
whole study period except for February. Cluster analysis on the basis of the species composition
showed that the study area could be divided into 3 regions. The density of benthic polychaetes in
the coastal area near Jisepo was higher than that in the other assemblages of the study area, due
to some predominant opportunistic species, such as Lumbrineris longifolia, Tharyx sp. and
Heteromastus filiformis. In addition, the two-way ANOVA showed significant differences among
the distribution of AMBI (AZTI’s Marine Biotic Index) values, both in sampling stations
(p<0.001) and seasons (p<0.01). According to the classification proposed by Borja et al. (2000),
the study area was slightly disturbed site.
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Fig. 1. A map showing the sampling stations in the south-eastern coast of Geoje Is.
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Fig. 2. The characteristics of the surface sediment in the study area; Gravel, Sand, Silt and Clay content (%; A, B, C, D respectively), Mean
grain size (@) distribution (E) and Areal distribution of the six surface sedimentary facies (F) (M: mud, (g)mS: slightly gravelly muddy
sand, mS: muddy sand, sM: sandy mud, (g)sM: slightly gravelly sandy mud, gmS: gravelly muddy sand).
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Table 1. The mean density of benthic macrofauna in the study area from February to November, 2004; densities are expressed as ind. m™2

and the values in parentheses are percentages

2

Taxonomic Mean density

group Feb., 2004 May, 2004 Sep., 2004 Nov., 2004 Mean
Mollusca 88+144(9.3) 49184 (4.1) 113114 (10.0) 51x42(5.1) 75227(7.0)
Polychaeta 773+£928(81.1) 1,038 £1,372(87.0) 8731+ 1,012(77.3) 799+638 (80.7) 871£103(81.6)
Crustacea 63+98(6.6) 65+55(5.4) 109+207(9.6) 100122 (10.1) 84+21(7.9)
Echinodermata 12:£20(1.2) 17+32(1.4) 19£42(1.7) 18+43(1.8) 17+3(1.6)
Others 17£15(1.8) 25+£26(2.1) 16+21(1.4) 23+20(2.3) 20+4(1.9)
Sum 953+ 1,054 1,194+ 1,499 1,130 £ 1,097 991£701 1,067 £99

Species No.
(Spp. 0.2m™

Fig. 3. The distribution of benthic polychaetous species number in the study area; (A) February 2004, (B) May 2004, (C) September 2004,

(D) November 2004.

dojl 682 (87370A] m2), 119o] 622 (79945 m-2)e)
Aot AMERF 2dFTS $x AR HE P
Fig. 3ol el i) 4426 AA }_A}ﬁ;}.g_ A nkA

2 AR 2 d7dde grf
Az 42 o) Agdoz l=—:4 2y
WA Az Alel7h Flstl ‘/}E}‘xh—‘%(two way

£ HolA gsten 474174 _t,'_—‘:r iﬂ"ﬂ.ﬁ_i %A}%L} B
= A¥%E B3} (two-way ANOVA; p>0.05). =3 =
FEAEY =24 U2F 2455 $29 };}1%

AE A ¥ (Table 2), A¥FA o 2 gravel 33} silt &
gZe mgs)t 7oz velton, sand g8kl 2004
24, 590 AAFHAE MY clay FFa= A
Moz AFARAE By
AR MALE BxY A . S|
4ol ‘/FEPLH“‘:P 7+ AdE gRfe AE=
2dz4 BE AP B9 FR 4udAs
I 3}% - (Feb.: r=0.68, p<0.001; May: r=0.72, p<
0.001; Sep.: r=0.68, p<0.001; Nov.: r=0.79, p<0.001),

dEs 28 A 2N AES §AD A%



Benthic Polychaetous Community along the South-eastern Coast of Geoje Is. 397

2ok & Aoz MMz AT dojolA 1,000
AA m? oAk & MAYRE By AMzd} |
o 2% ARelA B3] w3 =R AMES
2 st ddell AT BT s el vz A
o2 o ¥ AANUEE B3lor, ¥ ddnnt %
Z glgofr] A AHo = v =2 AAd=E Y3
ook AU AALE RE oA ZRE4 2x9) v}
AN 2 A7 o)z} FalahA vetort (two-way
ANOVA; p<0.001), A8A WHF2 vehta] dide
(two-way ANOVA; p>0.05).

7~/J [}
O

Table 2. Pearson correlation coefficients between polychaetous
species number at each sampling periods and the com-
positions of the surface sediment

Gravel Sand Silt Clay
species No. in:
February 0.490* 0.434*  —0.144  —0.493*
May —0.015 0.468%  —0.004 —0.557**
September 0.002 0.376 0.111  —0.499*
November 0.196 0.154 0214 -0.293

*Significant correlations are denoted at the: **1% level and *S% level.
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Fig. 4. The distribution of benthic polychaetous density in the study area; (A) February 2004, (B) May 2004, (C) September 2004, (D)

November 2004.
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Table 3. The mean ecological indices of benthic polychaetous community at each season in the study area

Ecological indices Feb., 2004 May, 2004 Sep., 2004 Nov., 2004
Diversity (H") 2.24+0.26 2.21£0.30 2.32+0.29 2.28+0.28
Richness (R) 3.62+0.79 3.80x£0.79 4.08+1.09 3.97+0.86
Evenness (J) 0.80+0.07 0.77£0.09 0.81£0.09 0.79%0.09
Dominance (D) 0.47+0.09 0.49+0.11 0.43+0.09 0.47+0.08

Table 4. The most abundant species (> 1%, in alphabetical order) present in the whole studied period; Mean Densities (MD) are expressed as
ind. m™2, values in parentheses are percentages of each species in total polychaetous density, frequency (Fr) means the occurring
station number and the assigned ecological groups were also shown. N.A means not assigned

Soeci Ecological Feb., 2004 May, 2004 Sep., 2004 Nov., 2004
pecies name _—
group MD Fr MD Fr MD Fr MD Fr
Ammotrypane aulogaster | - - 13(1.2) 19 10(1.2) 17 - -
Ampharete arctica I 32(4.1) 20 119(11.5) 26 50(5.7) 20 101 (12.7) 23
Amphicteis sp. 111 - - 14(1.3) 9 - - 53(6.6) 16
Amphisamytha sp. N.A 10(1.3) 9 - - - - - -
Aricidea sp. I 16(2.1) 13 16(1.5) 12 19(2.2) 17 14(1.7) 14
Capitella capitata \Y 15(2.0) 1 - - - - - -
Chone sp. 11 15(2.0) 4 212.0) 6 - - - -
Clymenella koreana I - - 21(2.1) 9 - - - -
Glycera chirori 1 18(2.3) 25 20(2.0) 23 16(1.8) 22 21 2.7 24
Glycinde sp. 11 19(2.4) 22 26(2.5) 21 192.1) 20 24 (3.0) 22
Haploscoloplos elongatus Il - - - - 9(1.1) 5 18(2.3) 9
Heteromastus filiformis v 87(11.2) 25 113(10.8) 23 102(11.6) 23 95(11.9) 22
Lumbrineris longifolia v 91(11.8) 23 94 (9.1) 23 93(10.7) 22 38(4.8) 19
Magelona japonica I 71(9.2) 24 140 (13.5) 23 130(14.9) 23 166 (20.8) 25
Melinna cristata 111 9(1.2) - - - - - -
Mesochaetopterus sp. 111 - - - - - - 8(l.1) 11
Nephiys polybranchia 11 23(3.0) 22 19(1.8) 17 11(1.3) 20 10(1.3) 17
Ninoe palmata 11 25(3.2) 17 28(2.7) 15 25(2.8) 16 19(2.4) 16
Phylo sp. [ 38(5.0) 5 - - - - - -
Polydora sp. v 14(1.8) 6 31(3.0) 5 32(3.7) 5 - -
Praxillella affinis 111 - - 15(1.4) 4 18(2.1) 3 - -
Prionospio sp. v 31(4.0) 20 26(2.5) 20 15(1.7) 18 38(4.7) 21
Sigambra tentaculata v 24 (3.1) 16 24(2.3) 20 20(2.3) 13 18(2.2) 19
Sternaspis scutata [11 32(4.1) 18 36(3.5) 19 41(4.7) 16 36(4.4) 19
Terbellidae indet. N.A - - - - 17(2.0) 19 10(1.2) 14
Terebellides horikoshii I - - 44 (4.3) 18 88(10.1) 20 19(2.4) 16
Tharyx sp. v 91 (11.8) 11 100(9.7) 17 47(5.4) 16 20(2.6) 16
Tharyx sp. 2 eyt o $-& Heteromastus filiformis, 9 2FAL A, 1 FasE o

Magelona japonica, Phylo sp.2] o2 Z#3}gr}) A9
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Fig. 5. The spatial distribution of six dominant benthic polychaetes in the study area, February 2004; (A) Limbrineris longifolia, (B) Tharyx
sp., (C) Heteromastus filiformis, (DY Magelona japonica, (E) Phylo sp., (F) Sternaspis scutata.
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Fig. 6. The spatial distribution of six dominant benthic polychaetes in the study area, May 2004; (A) Magelona japonica, (B) Ampharete
arctica, (C) Heteromastus filiformis, (D) Tharyx sp., (E) Lumbrineris longifolia, (F) Terebellides horikoshii.
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Fig. 7. The spatial distribution of six dominant benthic polychaetes in the study area, September 2004; (A) Magelona japonica, (B)
Heteromastus filiformis, (Cy Lumbrineris longifolia, (D) Terebellides horikoshii, (E) Ampharete arctica, (F) Tharyx sp.
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Fig. 8. The spatial distribution of six dominant benthic polychaetes in the study area, November 2004, (A) Magelona japonica, (B)
Ampharete arctica, (C) Heteromastus filiformis, (D) Amphicteis sp., (EY Lumbrineris longifolia, (F) Prionospio sp.

Fig. 9. The Spatial distribution of station groups which were divided by the cluster analysis based on the species composition; (I) February
2004, (I1) May 2004, (I11) September 2004, (IV) November 2004.
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Table 5. Discriminating species (in alphabetical order) determined using the SIMPER (%contribution to similarity/dissimilarity) analysis

% Contribution to similarity/dissimilarity between groups divided by cluster analysis

Species Ass-Al  Ass-All  Ass-Alll  Ass-B Alvs AIl Alvs Al Allvs ATl AlvsB  AllvsB Alllvs B
a) Feb., 2004
Ampharete arctica 3.05 - 9.30 3.96 5.20 6.53 8.30 3.30 3.28 3.43
Glycera chirori 3.16 - 14.33 2.82 1.94 1.54 3.29 1.13 1.24 1.15
Heteromastus filiformis 20.28 12.09 6.77 16.35 15.37 15.37 18.88 6.71 7.10 -
Lumbrineris longifolia 9.34 23.34 10.60 2.94 6.63 6.13 11.07 8.46 8.37 7.45
Magelona japonica 25.89 15.26 7.47 7.11 15.06 17.29 8.10 5.36 4.60 5.19
Nephtys polybranchia 2.89 - 9.25 1.90 232 1.43 391 2.09 2.18 2.00
Ninoe palmata 1.55 29.51 25.61 - 10.73 7.26 10.53 0.70 3.74 2.68
Phylo sp. - - - 1.46 - - 1.25 9.72 9.83 10.00
Prionospio sp. 2.56 - - 6.96 2.55 2.30 - 6.88 7.47 8.01
Sigambra tentaculata - - 5.29 11.56 2.50 2.89 4.13 3.90 4.39 4.14
Sternaspis scutata 15.35 7.72 - - 11.13 12.78 5.19 4.05 0.87 -
Tharyx sp. - - - 12.25 0.84 - - 14.27 14.19 14.10
Ass-A Ass-B Ass-C AvsB AvsC BvsC
b) May, 2004
Ammotrypane aulogaster - - - 1.56 1.06 3.13
Ampharete arctica 8.15 42.00 44.15 11.31 10.42 30.45
Glycera chirori 2.08 3.20 6.23 1.34 1.68 2.77
Heteromastus filiformis 22.85 9.91 2.59 10.56 13.37 8.39
Lumbrineris longifolia 6.75 11.93 4.33 6.86 6.56 7.98
Magelona japonica 23.87 6.47 9.73 15.96 16.34 6.50
Ninoe palmata - 10.73 17.37 5.02 3.30 7.07
Sternaspis scutata 5.73 3.49 - 5.07 5.04 5.78
Terebellides horikoshii 5.05 3.09 - 5.87 5717 4.04
Tharyx sp. 1.93 - 2.79 - 5.16 1.73
Ass-A Ass-B Ass-C AvsB AvsC BvsC
¢) Sept., 2004
Ammotrypane aulogaster 1.91 - 12.24 1.24 2.04 : 1.02
Ampharete arctica 8.11 3.92 3.75 3.69 8.41 4.25
Glycera chirori - 5.87 7.67 1.09 1.63 7.03
Heteromastus filiformis 18.06 14.11 4.86 9.63 12.72 9.06
Lumbrineris longifolia 7.61 7.35 6.45 9.58 722 8.57
Magelona japonica 19.01 16.99 11.01 14.71 15.10 13.42
Ninoe palmata - - 31.75 2.06 5.58 3.86
Polydora sp. - 1.60 - 4.38 - 4.10
Sigambra tentaculata - 8.84 - 372 1.56 5.11
Sternaspis scutata 7.78 - 2.40 4.92 8.48 1.06
Terebellides horikoshii 17.89 5.80 - 8.38 15.95 4.88
Tharyx sp. - 7.11 - 5.93 0.87 7.03
Ass-A  Ass-B Ass-C Ass-D AvsB AvsC AvsD BvsC BvsD CvsD
d) Nov., 2004
Magelona japonica 32.74 24.04 19.01 5.08 19.06 26.58 21.09 19.07 9.66 2.38
Heteromastus filiformis 17.06 6.87 - 13.26 10.84 13.39 8.01 7.29 7.89 10.98
Amphicteis sp. 15.47 - - - 11.59 12.29 8.61 - 1.41 2.11
Sternaspis scutata 5.46 3.10 - - 6.54 8.15 6.01 3.17 1.84 -
Ampharete arctica 4.44 28.25 20.75 - 14.57 7.17 5.49 25.10 15.71 2.05
Lumbrineris longifolia 4.44 5.54 - 273 3.49 3.83 4.09 5.93 5.57 6.45
Ninoe palmata - 6.97 23.98 - 4.01 - - 6.39 4.50 1.29
Glycera chirori - 5.24 12.77 10.44 1.44 1.19 1.68 2.87 1.68 3.68
Prionospio sp. 333 2.31 - 9.20 2.90 3.43 4.77 2.37 5.54 8.02
Clymenella koreana - - - 8.73 - - 3.87 - 5.34 9.56

Tharyx sp. 2.13 - - 8.65 2.36 2.09 2.44 2.05 3.63 5.11

Haploscoloplos elongatus - - - 7.84 5.88 - 7.29 9.40
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Fig. 10. The distribution of AMBI values in the study area; (A) February 2004, (B) May 2004, (C) September 2004, (D) November 2004.

Table 6. Results of two-way ANOVA on differences in the AMBI
at 26 stations surveyed between February 2004 and

November 2004
Type 111
Source sumof  df Mean F Sig.
square
squares

Corrected model 61.754*% 28 2.205 6.326 <0.001

Intercept 440.367 1 440.367 1263.083 <0.001
Station 55.243 25 2.210 6.338 <0.001
Season 6.510 3 2.170 6.225 <00l
Error 26.148 75 0.349

Total 528269 104

Corrected total 87.902 103
*R2=0.703 (adjusted R2=0.591)
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