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The Summer Benthic Environmental Conditions Assessed
by the Functional Groups of Macrobenthic Fauna in
Gwangyang Bay, Southern Coast of Korea

Jin-Woo Choi*, Sangmin Hyun and Man Chang

South Sea Institute, KORDI, 391 Jangmok-ri, Jangmok-myon, Geoje 656—830, Korea

Abstract - The spatial distributional pattern of macrobenthie fauna was investigated
to assess the summer benthic environmental conditions in Gwangyang Bay, the south-
ern coast of Korea. The macrobenthic faunal community from 38 sites in Gwangyang
Bay comprised 154 species and showed an overall mean density of 1,286 individuals m-2,
Polychaetes were the most important component of the macrofaunal community in
species richness, abundance and biomass. The dominant species in abundance were
polychaetes like Tharyx sp. (44.8%), Lumbrineris longifolia (14.0%), Heteromastus fili-
formis (3.6%), a mussel Mytilus edulis, and an amphipod crustacean Corophium sinense.
The abundance and biomass in the western part of the bay were lower than those in
the channel regions and mouth of the bay. The community indices showed the same
trend in the spatial distribution with the abundance and species richness. All mac-
robenthic faunas were assigned into a specific functional group according to their
ecological responses to the environmental stress. The benthic community health based
on the Benthic Pollution Index (BPI) or Biotic Coefficient (BC) seemed to be in the
normal to unbalanced or transitional condition, indicated by the dominance of small
polychaete worms like Tharyx sp. in the mouth part of the bay.
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Fig. 1. A map showing the study area and sampling sites.
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Fig. 2. The proportion of richness, abundance and biomass
of macrobenthic fauna occurred in all station,
June 2001.
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N AdelM 298¢, B MAEEE 54704 m2g
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(4.5%), AEF-2] Heteromastus filiformis (3.6%) o]
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89 31, Melinna cristata, H. filiformis, L. longifolia S
o] +4Fe=z s (N m 1997). 20019
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HEoz Fslgort(ml 3 1995), 19963 19973
o= Lumbrineris longifolia7} 7} A 8}9] A1}, B-oF
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Table 1. Dominant species of macrobenthos in June 2001

Species Mean dengity Sum % Cum. % No. station occurred
Tharyx sp. (p) 54 2108 44.8 44.8 27
Lumbrineris longifolia (p) 14 545 14.0 58.7 26
Mytilus edulis (b) 9 361 6.5 65.3 1
Corophium sinense (a) 5 211 4.5 69.7 27
Heteromastus filiformis (p) 5 191 3.6 73.3 30
Sigambra tentaculata (p) 2 94 1.7 75.0 23
Melita sp. 1(a) 2 92 1.7 76.7 15
Gammaropsis sp. 1(a) 2 59 1.7 78.4 5
Glycera chirori (p) 2 82 1.5 79.8 25
Theora fragilis (b) 2 62 1.3 81.1 15
Melita longidactyla (a) 2 67 1.2 82.3 12
Nephtys oligobranchia (p) 1 57 1.2 83.5 24

(a: amphipods, b : bivalves, p: polychaetes)
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Fig. 3. Spatial variation in species richness (spp./0.3 m?2)
of the macrobenthos at each station in June 2001.
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Fig. 4. Spatial variation in species abundance (ind. m™2)
of the maerobenthos at each station in June 2001.
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Fig. 5. Spatial variation in species biomass (g wet m-2) of
the macrobenthos at each station in June 2001.
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Fig. 6. Species diversity index (f") at each station in June
2001.
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EEY MNAe A= o8 GRdASEHNE P B
F} o4=gnte] A 3990 M H =3.5524 HUAF B
Ao} (Fig. 6). AL 92 Mzd YA AAS| A=
H'zko] 2.0 o|8le] zH& zh-g ¥ic) Fofare] A 4
o] $AT AF 2¢]A= H'Fko) 3.002 343, B
= g4z} A 16, )79l A 267 29, 53
ahed o] A 385 390 M= H'ZElAM Fofat o M=
AdEer £ gd Bdoh 2=2u, 2R B0 A
A 17,19, 21 59 Tl A3 28T HellA
22 g Byvh 7 gl 923 A 513 540
M= Hgke] Aoz He & Bgch SR
3 7 AR FHFSE 2 gedolen, 2 3F
2] AYAql Frepst S =S 2 ukedsky gldl
o},

4, AN 2974 (BPI) 2 AEAZ% (BC)

BeFurel AME7 AHE AMSEEA ey
Azel Sy el Axs e AN egA4
(BPD#} AEA S (BC)E T3t o) 2£9RA$2 F
87 99 A 24 ANSEE Shtel Flwel Fual
4o} (Appendix 1).
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Fig. 7. Spatial distributions of the values of Biotic indices.
(a) Benthic Pollution Index (BPI), (b) Biotic Coeffi-
cient (BC).

2001 649 &AllAM E€g M EBTF2] BPI
Ze& W AA 3164 BPIZLe] 2524 7 vl
A 32004 BPIgto| 4524 thom W & By
o} (Fig. 7a). 2. dol= AR 21, A4 26, A4 27 =3
of el AR3 A 38, AR 42, A 43, AA 45
Sl A= BPIgke] 55 ol8tHr). o5 98] AH A=

BPIgto] 60 o] A} B3, 71 o] gl A8 AA 51
7 A 540 ME BPIgke] zbz}h 574 62} A 31
M= BPIZte] 259 Balsigw, A4 21¢]Ax BPI
Zkel 53 Ax@d AL F71BLQAGAA @eol &4
= k=52 Lumbrineris longifolia7} 93 F o2 1}
elt7] dEelvt. A F7R] 2AM A9 ANFEL
el Wgk BPI At A f7] 2243 R Wkl
A& BPIgkel 30 ¢]3t9] e kg Hold, 5718 29
#ako) vt 55+ 8o A BPIZko| 60 oAk
o] Zh& By} (ErZsjokd T4 1994, 1999). whElA
BPIgkel o8t sFekute] 84 Al FoFt YF
A& ALk A AANA Fad Aol ol Hlez
REKC1A=N

AMFEE #7182 wtishs A= g2kA 5
A oz gusied AEAPYE T AH AE
37el A1 BCRkel 4.382A #HWAZ wols, A4 239
AR 5ol A 713 P & B gcH(Fig. Th). AA 51, A
A 54, A 43, AA 28, A4 21, AH 22 FejME BC
Zhol 4.0 o|Aelgia, AA F 157) AAo|A BCZte]
3.3 ojAelgle}. o] & AHENA vlmd ¥ BCHE
el AL fF71Ege & H&dl= GERY Tharyx
sp.-9 W 293} Aol ok BC3Le] 1.20 o]k
A2 e o AMPELH L 7 THRHA g A
AAQ 71745 F4E FAD s 22 27 AA6
st

Borja et al. (2000)4] 93} 53] A9 M= BC
o] 1.2~3.30|% oFzke] 99¢], 3.3~5.00]" FAx
299 AHE, 5.0~6.00]W wW$ 24" Aefula ¥
Faldeh # 2AR ol - & BCghe] 1.2 0|34l X2 2
A A4, BCgkel 1.2~3.3 Aoje]l 3l A e] 217 A
A, BC3Lel 3.3~5.0 Ake]ol]l sl AAe] 15792, BC
Fkol 5.0 o] el E-& glgiv) wbebA BCol| )3 kgt
2] A A g7t m: 27 AEE $7)2e
o =&HEFE o FFL F AMFAC He A
A&dez AT Hevl gle Aoz A4H A
TEFRS BCHE AMFRAY A= H43
A= R e g A43k AAeM dx AHF
T APz E 13 o5 e e fU1 B9 =F%
F BAAHs g9 Aoz JelhguEpiz Aw), 9
vz Eg Zd 99 37 AFAE BCghe] 2494 3.2
2] Wl AdNE S 2002).

FoFure] EAE W F3% FELD T2 Bk AR
o Wt et Ax7 3174, B g5 TANA ¥
2 F=FE Y (EHEE ka7 2002; Fig. 8). ©|&
oM AN EES] AAA FFE=} FE
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Fig. 8. The spatial distribution of total concentration (ppm) of Cd (4) and Cu (B) in sediments.
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Fig. 9. The spatial digtribution of total concentration (ppb)
of PAHs in sediments.

o] AL Qo) (Figs. 4, 5). =3 $7]1=4 29
shiel PAHsY HAE f ¥ X5 Y BE: §F
29} T HRA7 s 9AE A AL
2 ¥ =g Yot o2 ARAME A 2
¥Eg Bgu @SS okd7 2002 Fig. 9). |5 37
a3 PHAMEES] dR%) T4 2 FoAS
Abolg] #AE B Cdo) ASle w= F7tel wet
A 71A AEegle] Faste AL He Flon,
Cug} PAHs?| 7A-$ele A Fa AAAAE
Bolx] ¢kokek(Fig. 10). o] LGB WAl 73t
Fo] 9AF o2 Fo} 9t S FHUEE ¥,
471 AL AL FAHA He A d=del U
RAow Yzpgoh

7 ZARAANM 2AME FARAASEH), MM
A 4~(BPD), A EA S BC) 59 ZAHAPH A4a7te] &
7E ¥ BCg BPIZHY] $HAE A9shd IopA] &)
e AFRAS RolA Ak (Fig. 11). o] H'ZXel
484 FFEARD Aste Tzl gl ¥
A BPIS} BCg-2 F7mate] WHg3le AMAQE2] A
B8 B4 dAse AHREG7) dEd F HPE
Atolo = Apol7) Sl& 4 Slvkn A4 AMAER
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(A) Relations between Cd and biotic indices
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Fig. 10, Relationships between some environmental stres-
sors and benthic faunal indices. Solid squares
represent Ln (ind.); open circle, Ln (spp.); solid
triangle, H'.
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Appendix 1. The list of macrobenthic animals assigned to the functional groups

Taxa Feeding type  BPI BC Taxa Feeding type  BPI BC
Phylum Cnidaria C 1 2 Heteromastus filiformis SSDF 3 4
Phylum Platyhelminthes C 1 2 Heterospio sp. SSDF 3 3
Phylum Nemertinea Cc 1 2 Inermonephtys inermis c 1 2
Phylum Brachiopoda FF 1 1 Lagis bocki SSDF 3 1
Phylum Sipunculida SSDF 3 4 Laonice cirrata SDF 2 3
Phylum Mollusca Lepidasthenia sp. C 1 2
Bivalvia Lepidonotus sp. c 1 2
Anodontina stearnsiana FF 1 2 Loimia medusa SDF 2 3
Bivalvia sp.1 FF 1 2 Lumbrineris heteropoda C 1 2
Bivalvia sp.2 FF 1 2 Lumbrineris japonica C 1 2
Bullacta exarata SDF 2 3 Lumbrineris longifolia SSDF 4 4
Crepidula onyx C 2 3 Lygdamis giardii C 1 1
Euspira pila Cc 1 2 Magelona japonica SDF 2 3
Glossaulax didyma C 1 2 Melinna cristata SDF 2 3
Laternula anatina FF 1 1 Mesochaetopterus sp. SDF 2 3
Megangulus venulosus FF 1 2 Micropodarke sp. C 1 2
Musculus senhousia FF 1 2 Nectoneanthes latipoda SDF 2 3
Mytilus edulis C 1 3 Nephtys oligobranchia C 1 2
Nassariidae unid. C 1 2 Nereis longior C 1 2
Naticidae unid. C 1 2 Nothria sp. SDF 2 2
Nitidotellina minuta SDF 2 3 Notomastus sp. SSDF 3 4
Paphia nudulata FF 1 2 Ophelina acuminata SSDF 3 4
Philinidae unid. C 1 2 Paralacydonia paradoxa SSDF 3 4
Raetellops pulchella SDF 4 5 Paraprionospio pinnata SDF 4 5
Saxidomus pirpuratus FF 1 2 Perolepis sp. C 1 2
Tupes philipinarium FF 4 2 Pherusa plumosa SDF 2 2
Theora fragilis FF 4 5 Phylo felix asiaticus SSDF 3 2
Veneridae unid. FF 1 2 Pilargis sp. C 1 2
Volutharpa sp. C 1 2 Pista cristata SDF 2 1
Gsatropoda sp. 1 C 1 2 Poecilochaetus johnsoni SDF 3 4
Phylum Annelida Polydora ligni SDF 4 5
Polychaeta Praxillella affinis SSDF 3 1
Amaeana sp. SDF 2 3 Prionospio cirrifera SDF 2 3
Ampharete arctica SDF 2 1 Prionospio japonicus SDF 2 3
Amphinome sp. SDF 2 3 Pseudopolydora sp. SDF 4 5
Amphisamytha japonica SDF 2 3 Scolelepis sp. SSDF 4 3
Amphicteis gunneri SDF 2 3 Scoloplos armiger SSDF 3 1
Anaitides koreana C 1 2 Sigambra tentaculata C 1 2
Aricidea pacifica SSDF 3 4 Spiophanes bombyx SDF 2 3
Brada villosa SDF 2 2 Sternaspis scutata SSDF 3 4
Chaetozone setosa SDF 2 4 Syllidae unid. C 1 2
Chaetopterus sp. FF 1 1 Tambalagamia fouvelli C 1 2
Chone sp. FF 1 2 Terebellides horikoshii SDF 2 1
Cirriformia tentaculata SDF 4 4 Tharyx sp. SDF 2 4
Clymenella koreana SSDF 3 1 Thelepus sp. SDF 2 3
Crysopetalum sp. SDF 2 3 Phylum Arthropoda
Diopatra sugokai C 1 2 Crustacea
Dorvillea sp. C 4 5 Amphipoda
Drilonereis sp. C 1 2 Ampelisca bocki FF 1 1
Eteone longa C 1 2 Ampelisca brevicornis FF 1 1
Eychone analis FF 1 2 Ampelisca miharaensis FF 1 1
Glycera chirori c 1 2 Ampelisca misakiensis FF 1 1
Glycinde sp. C 1 2 Aoroides comlumbiae SDF 1 1
Goniada maculata C 1 2 Byblis ampelisciformis FF 1 1
Haploscoloplos elongatus SSDF 3 1 Corophium acherusicum SDF 2 3
Harmothoe sp. C 1 2 Corophium crassicorne SDF 2 3
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Appendix 1. Continued

Taxa Feeding type  BPI BC Taxa Feeding type  BPI BC
Corophium sinense SDF 2 3 Sphaeromatidae SDF 2 1
Caprella simia SDF 1 1 Decapoda
Ericthognius pugnax FF 1 1 Arcinoplax vostitus C 1 1
Gammaropsis sp. 1 SDF 2 3 Charybdis sp. 1 C 1 1
Grandidierella sp. 1 SDF 2 1 Decapod sp. Cc 1 1
Grandifoxus sp. SDF 1 1 Helica tridenssheni C 1 1
Induenella sp. SDF 1 1 Hemigrapsus sp. C 1 1
Ischyrocerus sp. SDF 1 1 Heptacarpus futilirostris C 1 1
Jerbarnia sp. SDF 1 1 Ilyaplax sp. C 1 1
Marea sp. SDF 1 1 Ilyaplax sp. 2 C 1 1
Melita koreana SDF 2 1 Latreutes planirostris C 1 1
Melita setiflagella SDF 2 1 Leptochela gracilis C 1 1
Melita longidactyla SDF 2 1 Megalopa C 1 1
Melita sp. 1 SDF 2 1 Mysids C 1 1
Orchomene sp. 1 SDF 2 1 Pilumnus sp. 1 C 1 1
Photis sp. SDF 2 1 Sesaorma sp. C 1 1
Plioplateia sp. SDF 1 1 Shrimp C 1 1
Synchelidium lenorostralum C 2 1 Echinodermata
Amphipoda unid. SDF 2 1 Asteroidea
Cumacea Asteria amurensis FF 1 2
Bodotria sp. 1 SDF 2 2 Ophiuroidea unid. SDF 2 2
Bodotria sp. 2 SDF 2 2 Amphiura sp. SDF 2 2
Diamophostylis sp. SDF 2 2 Amphioplus japonicus SDF 2 2
Diastylis sp. SDF 2 2 Holothuroidea
Eocuma SDF 2 2 Phyllophorus ordinatus SSDF 3 3
Iphinoe sp. 1 SDF 2 2 Protankyra bidentata SSDF 3 3
Iphinoe sp. 2 SDF 2 2 Chordata
Stomatopoda C 1 1 Ascidiacea FF 1 2
Isopoda Ciona intestinalis FF 1 2
Rocimela sp. SDF 2 1 Fishes unid. C 1 1




