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Temporal and Spatial Distribution of Benthic Polychaetous
Community in the northern Jinhae Bay

Kyeong Hun Lim and Hyun Chool Shin*

Division of Ocean System, Yosu National University, Yeosu 550-749, Korea

Abstract -~ The present study was carried out to apprehend that the pollutants originating from
Jinhae Industrial Complex affect benthic polychaetous community in the northern Jinhae bay.
An investigation on the macrobenthic community in Jinhae bay was conducted in September,
December of 2002 and March of 2003. The benthic fauna showed mean density of 2,151 ind. m~—2
in September of 2002, 2,427 ind. m~2 in December of 2002 and 2,394 ind. m~2 in March of 2003.
Major faunal groups are polychaetes, crustaceans and mollusks, corresponding to 73.7%, 12.0%
and 11.7%, in total mean density during all of the sampling season, respectively. The most
abundant species was Lumbrineris longifolia (24.85%), followed by Tharyx sp. (21.70%),
Mesochaetopterus sp. (6.20%), Heteromastus filiformis (5.39%), Prionospio sp. (5.18%), Glycinde
sp. (4.29%), etc. Tharyx sp. was the highest abundant species in September of 2002, and
Lumbrineris longifolia was the dominant species in another sampling seasons. The density and the
species number of polychaetes were high around Chori Is. and poor near Jinhae Industrial
Complex area. Cluster analysis based on the species composition showed that Jinhae bay could be
divided into three regions except in March of 2003. In December of 2002, there are very distinct
regions by the cluster analysis. The density of benthic polychaetes in Jinhae bay was higher than
that in the other coastal area of Korea, due to the predominance by some of opportunistic species,
such as Lumbrineris longifolia, Tharyx sp. and Heteromastus filiformis, etc. It means that the study
area were in the process of organic enrichment.
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Fig. 1. A map showing the sampling stations in the northern Jinhae bay.
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Table 1. The mean density of benthic macrofauna in Jinhae bay,
from September of 2002 to March of 2003; densities are expressed
as ind. m~2 and the values in parentheses are percentages.

Taxonomic Density

group Sep., 2002 Dec., 2002 Mar., 2003 Mean
Mollusca 157 (7.3) 224 (9.2) 434Q18.1) 272(11.7)
Polychaeta 1,795 (83.5) 1,899(78.3) 1,445(60.4) 1,713 (73.7)
Crustacea 161 (7.5) 225 (9.3) 448(18.7) 278(12.0)
Echinoder-

e 9 (04) 25 (1.0) 22 (09 19 (0.8)
Others 20 (13) 53 (22) 45 (19) 42 (1.8)
Sum 2,151 2,426 2,394 2,324
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Fig. 2. The density distribution of benthic macrofauna collected at each station in Jinhae bay; (A) September.2002, (B) December 2002, (C)

March 2003.
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Fig. 3. The distribution of benthic polychaetous species number in Jinhae bay; (A)vSeptember 2002, (B) December 2002, (C) March 2003.
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Fig. 4. The distribution of benthic polychaetous density in Jinhae bay; (A) September 2002, (B) December 2002, (C) March 2003.
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Table 2. The ecological indices of benthic polychaetes at each station in Jinhae bay, from September of 2002 to March of 2003; parameter

H’, R, J and D means Diversity, Richness, Evenness and Dominance, respectively.

Ecological indices

St;“o" Sep., 2002 Dec., 2002 Mar., 2003
° H R ] D H R J D H R J D
1 1.13 1.19 0.63 0.82 0.69 1.44 1.00 1.00 164 197 071 072
2 056  0.72 0.81 1.00 0.98 1.31 0.61 0.81 165 162 092 055
3 166  3.70 0.54 0.75 216  3.53 0.72 0.53 - - - -
4 1.94 294 0.70 0.61 189 236 082 0.53 238 366 081 04l
5 1.63 2.30 0.64 0.71 2.22 3.85 0.71 0.54 223 462 068 0.5
6 182 251 0.69 0.66 2.24 1.06 071 0.51 235 466 071 051
7 1.37 253 0.49 0.77 2.47 382 077 0.38 219 313 079 045
8 1.86 2.74 0.67 0.64 249 434 081 0.46 - - - -
9 1.75 2.44 0.65 0.58 199 339 067 0.56 216 3.8 069 -0.54
10 1.92 3.54 0.63 0.64 216 4.05 0.69 0.58 213 331 071 0.53
11 1.76 3.60 0.55 0.71 227 430 071 0.53 - - - -
12 1.78 3.92 0.54 0.65 2.27 377 0.69 0.49 218 397 070 054
13 1.95 3.46 0.63 0.58 232 448 0.70 0.52 240 483 072 049
14 1.56 3.18 0.53 0.76 227 442 0.69 0.49 - - - -
15 1.62 3.51 0.52 0.76 246 456 074 0.46 - - - -
16 - - - - 2.15 514 . 061 0.58 233 388 082 045
17 1.83 2.35 0.71 0.60 237 429 073 0.45 - - - -
18 1.46 3.07 0.53 0.74 228 417 073 0.53 - - - -
19 167 416 0.50 0.71 212 488 062 0.61 - - - -
20 207 438 0.60 0.51 246 555 0.67 0.43 205 487 0359 057
22 2.13 4.07 0.65 0.52 2.83 584 078 0.35 229 444 070 051
23 - - - - - - - - 213 373 069 054
24 - - - - - - - - 246 482 074 044
25 - - - - - - - - 222 535 063 059
26 - - - - - - - - 257 535 074 045
27 - - - - - - - - 225 448 071 0533
Mean 1.67 3.01 0.61 0.69 2.15 398 072 0.54 220 403 072 052
STD 0.35 0.95 0.08 0.11 0.48 .14  0.09 0.14 024 104 007 007
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Table 3. Dominant polychaetes above 1.0 percentage among total individual number collected in Jinhae bay, from September of 2002 to
March of 2003; densities are expressed as ind. m~2, values in parentheses are percentages of each species in total polychaetous
density and frequency means the occurring station number.

. Sep., 2002 Dec., 2002 Mar., 2003
Species name
Mean density Frequency Mean density Frequency Mean density Frequency
Amphisamytha sp. - - - - 21 (1.4) 8
Chaetozone sp. 29 (1.6) 13 21 (1.1) 14 - -
Euchone sp. - - 35 (1.8) 18 41 (2.8) 16
Glycera chirori 39 (2.2) 16 55 (2.9 19 40 (2.7) 16
Glycinde sp. - - 108 (5.7) 19 106 (7.3) 15
Heteromastus filiformis 129 (7.2) 16 114 (6.0) 19 92 (6.4) L5
Lumbrineris japonica 25 (1.4) 4 38 (2.0) 3 - -
Lumbrineris longifolia 474 (26.4) 18 309 (16.3) 20 405 (28.0) 17
Melinna cristata - - - - 25 (1.7) 4
Mesochaetopterus sp. 125 (7.0) 15 - 141 (7.4) 18 54 (3.7) 17
Nectoneanthes multignatha - - 49 (2.6) 16 15 (1.0) 15
Nephtys polybranchia - - - - 18 (1.2) 14
Nereis longior 20 (1.1) 17 - - - -
Paraprionospio pinnata 55 (3.1) 14 56 (3.0) 19 39 (2.7) 16
Phyllodoce sp. - - 35 (1.8) 16 - -
Polydora sp. - - 41 (2.2) 15 23 (1.6) 14
Prionospio sp. 111 (6.2) 18 - - 91 (6.3) 17
Sigambra tentaculata 87 (4.9) 20 85 (4.5) 19 41 2.9 16
Terebellidae indet. 20 (L.1) 13 - - - -
Tharyx sp. 555 (30.9) 19 143 (7.5) 21 275 (19.0) 17
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Fig. 5. The spatial distribution of six dominant benthic polychaetes in the Jinhae bay, September of 2002; the unit of density is ind. m~2, (A)
Tharyx sp., (B) Lumbrineris longifolia, (C) Heteromastus filiformis, (D) Mesochaetopterus sp., (E) Prionospio sp., (F) Sigambra
tentaculata.
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2003 349 A, HeH HEF{E 20029 1299
F oA R Fel 722 Lumbrineris longifoliaz A, A A
MYERE 280%F AFdtdon, FFAAEEE 405
ind. m~20]le}. &2 Tharyx sp. (19.0%, 275 ind. m™?),
Glycinde sp. (7.3%, 106 ind. m=2), Heteromastus filiformis
(6.4%, 92 ind. m=2), Prionospio sp. (6.3%, 91 ind. m~2)2}
$oe zUag

ADE 2 $AEE B2 IS AR Figs
5,6, 75 7} 2002 999 AL (Fig. 5), 94 ohm
©F ARNFALRANALE SeAS) 2ol S
oz vrbaa AAUsst Zrkshe A%e welw
e} olF Mesochaetopterus sp.8] 7$ Eo|3HA| 43}
A FY Pl NS eI F94 2EsHY
o Als) 7R A2 AP
ris longifolia®} Heteromastus filiformis7} A& Z383}7]

E3) Lumbrine-

GEf BT ARG ARE e 2ol

s2 gon WA AL e ARl
t}. o]F Mesochaetopterus sp.= Al 4314 F3)of4]
Aol A= AAAM F94 T, 2= AT 3
el A Prionospio sp.7} =$-A &3 s}y =3 2002
W oY e A IR TA] A2 AN $H
ZE5o] 282 3tx AT 2 MAE =) w$ sk,

20034 399 A9 % (Fig. 7), & AR} SUsA

A F7I g A A FE sl zel= AT 2 W

oz riRA AALEs} 2l ARE delig

5o
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Fig. 8. The spatial distribution of station groups which were divided by the cluster analysis based on the species composition; (I) September

2002, (I1) December 2002, (IIT) March 2003.
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A A AT AdME FHYE B FERET
vl 23 A= W 52 54 veEbisiE,
dalFoz Wi A BAA AHT C2 A
= ¥ FFPEE A4 e $AEs A
A zrasteleh G ks 2 E~2aE Abe] 3
Aol N A Bk AR @Al 4= AU
20020 1286l o2 ¥ DA EE "ol WS A3
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F7HEIRA] R2el A AMLEE (AT A B)
o$ @ AAEEE epls S4& BT 20039
3ol ol q AA R o] v FHHUAT
A e fARsHE-

L

zAL Gl AMEE MAUEE W =2 A
ololA], A&l 77)=ke] 368 ~550 ind. m=2 (Shin er al.
1989, 1992b), =3 °Jd7ke] 2,085 ind. m2 (Shin er al.
1992a)Bcte 22 Flo|dddh 7|& AlsutelA S35
Aztg A"z vlasiEd 1980de] 152ind. m2
(Hong and Lee 1983), 19831l 1,441 ind. m~ (Hong
1987), 1987 ~1990do} 135.9~1,573.1ind. m2 (Y3} ¥
1997), 19984l 1,939 ind. m2 (¥} & 2000002, 2
A7 Azuce 2% e MAHUegA T AlLEA
ML= 2718t S 4 4 A

AA AAMFEF d2f7t AR vE2 73.7%2
g3 odoke] o2 g7 fAEE SFol%dch Asl A7
7 BE g o A]2] 63.2% (Shin et al. 1989), 7 7|2 F
B 399 57.4% (Shin er al. 1992b), 3 dake] 71.3%
(Shin ef al. 1992a) o= Egkom RAF ko] 90%
(Lee 1976), &A9Fe] 88% (Yi er al. 1982)Rrt= A}
AR $301gle). o] JA] 7|E Aol R A
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2002 9¥3E] 2003 397HA], AsHre] AAEE
AL AUz FHoA B3-S W AZke] B R
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b AMEES MAY= (Fig. 2)8 Bd, 28 F7Hkyd

DA AT HHLS AAFES AAe] g vHE WA
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EX el Zlez vepden vlwA S]] 4%l
#3 x2® Jd2NA AMEEL MAEET) 2
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W7 Q2 o) 2o AEo) o AAee & 9
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W A Feo $HFES Y S 4 Aol
= QA ZEA o 2 Lumbrineris longifolia, Tharyx sp.,
Heteromastus filiformis’= A% 5% o)Wel A} x3ts
o] glgic}(Table 3). o] 25 ZF {78 2o A&
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(Word 1978; Borja et al. 2000). o] otA & o] %3}
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24 Jes e s15EEe] 20029 9YVE
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8 S 2kl 98e A,

55 So T Pl 9T Yk AP

o 8 & Mesochaetopterus sp.ol 8] =93 =
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892 &3} w]|AdE (faeces and pseudofacces)
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a7e] WA 7 FFo) Aoz AASH
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7HAstA] g} (Chamberlain er al. 2001). ®=3F FA1A
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s @ B oopie AAYEY FAE AdDo
(Dobbs and Vozarik 1983; Snelgrove and Butman 1994).
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00
.

F22 8.05+0.15°CE A Wil wlgt = 4L
Za3t3 DO s=v F7bsid (edgta $Aaratet
A4 2003). o] X FH thE AA-ol wlsl vl $20]
F 9o AR FHE ke r) A" S 9l
o} o] 2002). 43 E(1994)9] AFAHANM = 2
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317] 98] ¥ A A (abdominal segment)2] Lol ]3|
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5 FEFul7E Z2A e 7 od gk ko)A )
+ T (& 5 2004b). 53] o] AN A9 FF<
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AAETE MEERG ga ¥ el o] F A A
AeA AP SR FE2e dwsed, 38 37
1L713ind. m2e] AAleg dehlglon, 248 A4
of olel AA 285 73.7%% A 1 Fo=
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2R 44 Asl F7hAIRA Az ddel 2aE
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A Aoz ket o|F Mesochaetopterus sp.Bt §-=
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