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Ecology of the Macrozoobenthos in Chinhae Bay, Korea
3. Community Structure

Hyun-Sig LiM and Jae-Sang HONG*
Department of Marine Resources, Mokpo National University, Chonnam 534-729, Korea
*Department of Oceanography, Inha University, Inchon 402-751, Korea

Benthic community structure was studied in Chinhae Bay during 3 years from June 1987 to May 1990, based
on the samples from 12 stations on the seasonal, bimonthly or monthly basis (Lim and Hong, 1994a, b). A total
of 287 species was sampled with mean density of 1045.5 ind./m> and biomass of 98.48 g/m’ during study
periods. Of these species, there were 91 species of crustaceans (31.7%), 88 of polychaetes (30.7%), 56 of
molluscs (19.5%), 22 of echinoderms and 30 of the micellaneous species. Polychaetes were density-dominant
faunal group with a density of 824.7 ind./m? comprising of 78.6% of the total density of the benthic animals.
It was followed by molluscs with 146.2 ind./m® (14.4% of the total density), crustaceans with 50.5 ind./m* (4.6
%) and echinoderms with 13.4 ind./m>. Molluscs were the biomass-dominant faunal group with a mean biomass
of 54.62g/m’. It was followed by polychaetes with 21.74 g/m* and echinoderms with 6.66 g/m®. Based on
community analysis, species richness, diversity and evenness showed decreasing trends toward the inner bay
from outer stations, whereas dominance showed increasing. The three most dominant species Lumbrineris
longifolia, Paraprionospio pinnata and Theora fragilis had densities over 40% of the total density of benthic
organisms in Chinhae Bay. Seasonal changes of benthic communities in the inner bay were high compared to
those of the outer bay. It was mainly due to the occurrence of hypoxic condition in the inner area of the bay.
Cluster analysis showed that the benthic community could be divided into four stational groups, that is, Group
I, the innermost area, which received the most heavy anthropogenic effects including seawage and waste
water, Group 1I, the central area of the bay, Group III, the transitional area, Group IV, the mouth part of the
bay exposed to the open sea. The areal groups based on the environmental factors coincided with the zonal
groups from the species composition. This fact suggests that the overall spatial distribution of macrobenthos
in Chinhae Bay was controlled by the sediment organic carbon content of the bay.
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Fig. 1. Species composition of benthic fauna of Chi-
nhae Bay from June 1987 to May 1990.

Table 1. Number of species, abundance and biomass of the macrozoobenthos in Chinhae Bay during the study

period from june 1987 to May 1990

Taxon No. of species (%) Abundance (ind./m® (%) Biomass(g/m?) (%)
Crustacea 91( 31.7) 505( 4.6) 165( 22)
Polychaeta 88( 30.7) 824.7( 786) 21.74( 315)
Mollusca 56( 19.5) 146.2( 14.4) 54.62( 54.9)

Echinodermata 2 77 134( 12) 6.66( 6.4)

Others 30( 104) 10.7C 1.2) 453( 5.0)

Total 287(100.0) 1,045.5(100.0) 98.48(100.0)
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999 BF 239 150.6 g/m” (Hong, 1987)9 ¢k 70%
o fFHAG. 1Y 19899 949 Ha AEFL 253
85 g/m’C 8 A, 1983 99 AEFE A3t 2=
Hong (1987)9) ZAztel wiaside MAAFY FEZo
Z2ag Aor velydd & ABFe] AL 2FAAQ
grFe 74 uge] Eue AL v, A5 23
o] §710 g9 Aoz ) trFe 14 vl &)
Z7sta, GRS FAME 28AMEY v $o] FI15)
ALE A

Ao 2 GRFE AXNETE ZTHY BEFIV F
249 oA WS Fad AANE FAD (Lee, 1976;
Shin et al, 1989; Yi et al, 1982). Aol Ax R F9
95E P97 8247 MA/meEA $H ERdelded, %
oFqte] 490 74 A /m? (Choi and Koh, 1984) 9} 520 78 A /m?
(Shin and Koh, 1990), 737192} 368 7§ /m® (Shin et
al, 19922) Bohs Be ofabolodnt 489 Kitamori and
Kanno (1997)& 92 =AM {718 &4, 339F
9 FhEel wE T HH BN F1E FF 5
7t2 21, Matsushima Bayol A St2.5F) A4 vl &o]
HA 14EdE5% 518 RE B1IQA, Gray (1976)<
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7180 FRG e ojd (RE) §HENA dEF
v HAEIE ddn Budyd, E=F Ansari et al
(1986)€ 718 Fr YL 713FolA 23F 838 AT
oA, AEg Filed 7lqIva o @hatA, of
9} Zo] Aol GEF Y=}t e e v
L2 OFEE, AHWY £U1E LEH dBY] A
Ao FHEY 59 29=7t £1 E oFE W4t
Fo7t A A Eo] dAHoE AEEE W

95 A9 FEF H9 A EolMe dRFY B
7F B o]RAL o] #HYde o AT FAFS

AAA F718 FFo| Eot Hol7l FX-3] RS
naEd & M Usst 22 AW 109 A%, AA 2
g A% o 90% o|de], HAEAAHA {F7]2F
AN EZQ Aricidea jefferysii, Lumbrineris longifolia 'L Pa-
raprionospio pinnata®] 3 T lojH HA ©E
Fo i I=E wiled 79stn gloh Ao A
283le T2 AAS $HAFEL GEFY L longifolia,
P. pinnata 2 T. fragilis S°|H °o|& INF 2= F&
AN D=9 F 0% 233k o|59 £EE Lim et
al. (1995), Lim and Hong (1996)°] 443 g&]ch &
H AEF 322 dA2MNFA Macoma tokyoensis,
ol s} 591 Periglypta of. puerpera, 1. TTEFS P,
pinnata©)™, )& 3F°] AA BEFY 45% o4& A
A&t Yot (Lim and Hong, 1996). M. fokyoensis= B4
T-1AA &8 AAF 1129 EAsAH HEF
M= 436%E AL gon, FHL-VelMz A
Ay AREL 10% 38 dEUAoY, HEFLE
102% & AAFA £ AP - MM = 28HEF
o 115% % AA8t2 Ao} mehA o] £ Ak
sl go) F EX Aot} P puerperat BHT —ToNA 42,
2% AL glom, FHTL— [NME 272% 5 AHA
3t ok B3 P pinnate= FET- 194 2 A
%9 143% 8 AAFA & AREE vehdd

r=oPou

fu

(N

NMBE 2 FFL 32 RAR 2F T

2. 2t B2 st 7
dorel sy &

AXeE T W4T JAEA A8 FFEL AN A
ALOR FAFEL 67l 2¥0E UFoHd B3 &
q2 L 7Ieoz B4E 4 FHTL, §7 A”zRY
FAE A4S 58 7EE VN AEEH dAFAC
uebA o] 4/ AP LAY BF HA=Y /71E
F o7t AXFE £HY AN 72 @ BEX 4
o 9% HH e A2 YEYT (Lim and Hong 1994

a). 2 79 9= 2 AT b vz F A

B2, B3 %% ¢ 999 =2 dx g &8s e

Tl JriRoez & WAxR e FEE 7A
=
]

TAE Al A2 £ 522 MYAS FHE F4
vehf ek,

e, ANEN An 7Y FPTEL 5AHHA &
73 (Lim and Hong, 1994a, b)3 A&4& Jehllz glg

(Table 2).

AAE- 19 ZA$ vpatul gz H3dE 34 1, 2
o AT F2GE AE @A) HFHe AP0}
&3, A 19 2& g A 5 IS 2AEEH
FhdHE A 34 2 A ASEZRE 9L e 7}
Ao 1, e 724 5 5ol 4EsA Ry
AAZL Ag Rojh, 3 A 127 A2 A e
FAZoZREY F71E A 2 A2 BAAA FU5
E 35 5oy dFS ¥ & dle Aotk &
e 12~22m 9o, HEEY P Y=< 884~9.
500 WAZA, OE ARLEC wd ez s
AEs H34¢ vehga gidh =3 §718 #32 6.
27~690% WHEXN T2 34 FAT v 73 Eob
#7199l @AETE Jehdtt ojs 2 EAN, UY
€ P AR hed Mg wgen (H'=107), &%
R EFRE BES OE AJT 9 ¥ g v
BRI SLT) (Table 2). 53] AHE— [ A= WlitL 52
7t 59 REH FAHo] EHd B3] BaA dehted),
o] e ANFEY Ao EhsHAA 28R 4%t
b AAT-19 Wl 35L& HERE 2%, 94 %
£ 2302 F4H9 e 9 $HEFL P pinnata,
Raetellops pulchella 2 Theora fragilis¥.c} (Table 2).

AAE-Me A FIRd A3 FH 9, 10,
1o, a4 dgo) AN JF 9 AF57} e
S5t 989 A4E do F4L 13~21m ¥Y
oldl AA 110 13mZ 7HE gt o] A9 HIHE H
T Y= 895~955¢ HARLH, 718 TS 435~
523%% Hl2d ¥ (Table 2). GdEE AATF-1
Boe A% G2 A3 vdMe R Holgloy
(H'=199), ¥ $A=+= £ Holdth (D=020) (Ta-
ble 2). o] G FHole FAFo] A glom,
53 2, AF9A T 844 FHol wol ojFojAxn
Ak WA AEZY 7180 FRFAT, st
4 wo] avA d&eA] £ EAS /MR AT
o 243 A4S FA52 Qe HGeldn & £ gl
39 A 1194 d§Ho) WL F37t s,
AXNTESY A4 HA}Y BFHAD (Lim and Hong,
1994a). BFT—-1UY W $3F 712d 13%0 U=
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Table 2. Ecological characteristics at each stational group in Chinhae Bay

484 - FAR

Item Group I I m N
Station No. 1,2 12 9, 10, 11 3,4, 8 5 6,7
Environmental

Depth range (m) 2~22 13~21 10~23 13~38

Meang¢ 8.84~9.50 8.95~9.55 8.83~9.05 7.46~8.62

SOC range (%) 6.27~6.90 4.35~5.23 3.93~443 2.80~—340
Ecological

Total number of species 95 166 185 227

Abundance (ind./m?) 217 1,280 1,260 1,133

Biomass (g/m?) 13711 96.01 133.04 114.04

Mean diversity 1072014 199 +0.35 2.81+005 303012

Mean evenness 047 £ 003 0.61 £ 0.03 0.71 £ 0.01 0.75 + 0.03

Mean dominance 024 £ 007 0.20 £ 0.03 0.12 £ 0.01 0.10 £ 0.03

Mean richness 1.62 + 0.59 409+ 154 767 £ 0.10 844 + 040
Faunistic

Paraprionospio pinnata 371 1337 345 15.0
Raetellops pulchella 36.5 24 12.7 246
Theora fragilis 292 185 1723 1705
Sigambra tentaculata 16.1 168.0 192 6.3
Lumbrineris longifolia 14.7 338.2 2964 63.6
Mediomastus sp. 133 56.6 06 17
Paraprionospio sp. 12.6 18 9.8 27
Nectoneathes multignatha 78 56 33 15
Hestospina similis 6.0 58 27 1.0
Dominant Glycinde gurjanovae 40 121 481 55.6
species Nereis longior 32 45 139 88
(ind/m*)  Capitella capitata 30 0.1 - -
Spiochaetoplerus cf. costarum 238 47 55.2 19.5
Ophiodromus pugettensis 2.7 55 46 19
Aricidea jeffreysti 1.7 237.1 56 11
Sternaspis scutata 0.2 17 211 96.9
Tharyx sp. 1.6 554 258 15
Notomastus sp. 0.2 485 154 126
Pista cristata 0.2 14.6 334 98
Glycera chirori 21 9.3 153 37.2
Chaetozone spinosa 08 91 208 31
Chactozone setosa 0.7 75 305 35
Magelona japonica 0.6 6.1 118.1 1399
Nephtys oligobranchia 02 5.0 215 144
Heteromastus sp. 0.1 24 84 63.1
Praxillella affinis - 45 15 213
Euclimeninae unid. - - 0.1 17.7
Ophelina acuminata 0.1 13 116 17.2
Amphiopolis megapomus - 0.3 14 16.3
Nemertinea unid. 16 9.1 12.7 154

Faon AFE) 15U 7HE 3

3t ZL Lum-

i o1

brineris longifolia ¥ 2™, A. jeffreysii, S. tentaculata, 8 P.
pinnata®™ $HE0E WY, o|E 47 Fo] o] FHY
A 2EF MAF o 69%E AT (Table 2).

AT - As gy vlitute] Z71d) )3k 9l
= 34 3,4, 824 F4L& 10~23m9 HYol HAE
9 HF Y= 83~9.050At F718 &FL 393~443
%Qd, AFF-VRoe ¥tey AFF-183 0 B
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Fig. 12. Relationship between number of species,
abundance, biomass and mean grain size
(phi) in Chinhae Bay.

e =4t (Table 2). GFEE FHZ-V dgee
Fgon 2ARE AYT-1 B Aoz U9
th 23 AE ML M g Zo] 94N A2 -V
Hoe 2930 A& v, AAF-1 2 A¥E-1
HEoe 8% g1 AUy AN = 2o o
A FHT-WE AT Y349 dFE P
At AT - 13 19 FHGFE A Lol 1 F
A BES He HolAY (transitory zone) ol
T Utk o] AANME L longifolia’} 7V ol 283
Hod T fragitis L M japonicas $HHCZ 283l
olE I Fol ARF-MAA &3F MM 4732
F3ta gk (Table 2).

AAT-NVE 71 9o A e FHToEA,
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Fig. 13. Relationship between number of species,
abundance, biomass and SOC content in
Chinhae Bay.

52 A B FAo] /A 4 Rojd, HAE H7F
UEE 746~86202 T2 FAT v FdHee 2
3 Ao, FIEFE o2 FHT v AR
L2 AL 28~34%9 HAAY (Table 2). & e
ge AT Hg dEFd 23 F57 He ud,
SHFEY 28 97 82 53¢ Uit gy
2 ZFEe UE BHIL va 2EEF] dsio A
3oz v (H'=303 E=0.75) (Table 2). $ 8%
T. fragilis, M. japonica, S. scutata L L. longifolia S0\1,
o159 W YEE ZZ 1705 A /m? 1400 A /m?
969 A /m* £ 636 7HA/m*3ct.

3. FHIY rjdzel M & 8y
Sanders (1968)°] 3¥PHg o &d VAT AXNFE
TR g¥xE, Wi AN AHT-19 A o
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o

AL 53 ZAHoE o8 AR 2EE A
A & Jehd ggnst g va, gsgez o
17 Bu5o] 7 g z}ﬂ@ & e #
o AFY wWa A4S BE Aaw yure 997
T BRI -U= Gf—u—é Rz=Zo a2
o] 74&7tA A&H o} AL AL GFET} ¢
FEE Holn, FFT-MY V9 H$e B, 839
N2E 29 7oz s dozrt ¥3 7HeAY A
39 GYErt B PSS UL 92 L F 3

o

o 4y 4y d
—~n dju of
>N

ik

e
of
o

AMNETE RS F 24 24
‘*}T‘ﬂf"]‘ﬂ ol ZHY REd
= AL HAEYY f71E FFoz
vegt g34e —73«] X HEdd gz I
o 1R & 9%S vAE F23F 89 F9 sz
de{A A<=H (Boesch, 1973; Duineveld et al,, 1991), &
HEY {718 FFE A5 dx 24T 4 B4
7F 271 el (r=071), 2F HAZH K71E §Fol
SAel %L A Ao AuHd walAd, Ay
AT A& et AFHASE, 283 §7)8 o]
FNETE ANF5EY 2HUF, U, ABF2 T4d
%S Jerdt (Fig 12, 13). T3 HA 89 {718 ¢
ZFe AMEEY 28 79 NAS "N ?‘5_
2% 23 4% qXA 1, o] gn
A3 AA Y AAMFE =Y %‘101]5 FFE v

g 40
r-Ll
N

é&ﬂ,nﬁrlr

N

AT Aow BUdY, 292 4 35 ARdE
F& %439 B4 2 7718 B A% $ENL 1T
2 8 Wessad 240 ANEE TU9 932
A, $8F4, UE, 4EF 2 GFEY AolE 39
A Uehim gl

2 ot

A gte] A EE F3 o A8 Lim and Hong (1994,
byel ZAs A, o] F2A, A, HEF 2 Hesty
AAF (o, #5%, $AE, TTXE)E BAsln
#4879 BAE =939 A 2APIR B F
287%0] ARHJNeH, D5E 10455 NA/m?, HEFLS
9848 g/m*Ath. ARV 91F 22N AA 28F 317
%E X3P eH, dEFIL 88% (30.7%), FAFF9
56% (195%) 224 o1& 3/ EFTol AA £dF9
819% & A& At BH FHFEo] 2%, AL FEH
71 T 0% ¥y dre E]’-J—“r?rﬂ’ 7V
-3l 8247 MA/m? (786%), AATEL 1462 /NA

/m?(144%), #4Fe 505 NA/m? 46%)9ch. =&
SYTEL 134 NA/m?, 718 $ELL 107 BA/m7t
283 AEFLE QA5 E0] sae2gm’EA HE
g on, dEFE 2174 g/, THEEL 666 g/m?
Aot B R AL §7] o9t R 98y AR
oA 2AEst £& Wt AFGo g So/tuy, £ F
e s 2 #5% 59 Ay AAL7L gas
I, $AEE FUhste A%l FHAY. F2 $HF
L OEFA Lumbrineris longifolia®t Paraprionospio pin-
nata, 28 |7 Theora fragilis2A °1EY Mg
7t AA Az o 40% 5 AN =7 Wgtge
AAEGAE WL +79 2802 AXNTE THY
A HFo] & ¥ FuHoz Q]KH‘E]" AdHoR
ZW}X] HEs °l A gtk 2dZ <A

49 é-‘—} vk 4o FAHTT 67 HETL
2 Uz ¢ AN &, Hago] At A sy
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2 23 ?4_215}%1‘4
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