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Community Structure of Macrobenthos around Kadugdo,
a South Coast of Korea
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A study on the community structure of macrobenthos was accomplished around Kadugdo, a south coast of Korea. Sampling was
performed bimonthly using a Smith-McIntyre grab (0.05m*) at ten stations from January to November, 1998. A total of 260 species
was sampled with mean density of 1,729 ind./m* and biomass of 154.7 gwwt,/m” during the study periods. Of these species, there
were 96 species of arthropods (37.0%), 89 species of annelids (34.2%), 45 species of molluscs (17.3%) and 30 species of others
(11.5%). Annelids were density-dominant faunal group with a mean density of 1,263 ind./m* which occupied 73.0% of the total
individual of benthic animals. Molluscs were represented as biomass-dominant faunal group with a_mean biomass of 99.5 gwwt./m*
(64.3% of total biomass). The density-dominant species were a bivalvia Theora fragilis (194 ind./m*) and five species of polychaetes,
Lumbrineris longifolia (177ind./m®), Chaetozone setosa (150ind./m®), Sternaspis scutata (116ind./m’), Sigambra tentaculata
(106 ind./m?) and Hemipodus yenourensis (94 ind./m*). And major biomass-dominant species was a bivalvia Ruditapes philippinarum
(45.6 gwwt./m*). Clustering analysis showed that the study area could be divided into two station groups and three stations:
southwestern part of Kadugdo effected on Chinhae Bay, fisheries farming area and eastern part of Kadugdo effected on Nakdong

River estuary.
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Fig. 1. The sampling stations around Kadugdo coastal area.
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Fig. 2. Seasonal variation of mean temperature and salinity
around Kadugdo from January to November 1998.
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JEHEE EolAM 10% (3.8%)0) £33, 4 EFTEEe FA
B2 dAFI 1%, ALF) 29F, SEFE ETHR I 16%0)
28320, FYFEANE AAHFI} 7522 URES
ARGy 28 dAFEANE oA F ZZF 44 31%
7 3Fe g Y A 2ANT Y 2B WIAMFE
o H 2¥UEe 179 MA/m*Yh (Table ). ©] & 355
o] 1263 /HA/m*2 HA 8 AMA+Y 730% 8 AXEH s
2 232 Hyth g2 dAFEC) 354 MA/m?> (20.5%),
HAEE] 10 MA/m? (40%), SHFE) 39MA/m? (23%),
AXEFEH JetEE B 3/A/m? (02%)9 28L& ZH
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Fig. 3. The sediment composition (%) at each station (num-
ber showed sand fraction).
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Table 1. Number of species, mean density and biomass of macrobenthos around Kadugdo coastal area, 1998

Month
Total
Jan. Mar. May July Sep. Nov.

No. of species 119 121 110 114 131 128 260 (%)
Annelida 54 62 53 56 54 61 89 (342)
Mollusca 24 20 17 17 27 17 45 (17.3)
Arthropoda 31 30 27 30 40 36 96 (37.0)
Echinodermata 8 5 9 7 8 12 20 (1.7
Others 2 4 4 4 2 2 10 ( 3.8)

Mean Density (ind./m?) 943 1,518 1,341 2481 2,452 1,662 1,729 (%)
Annelida 712 1,251 1,065 1,285 1,735 1,526 1263 (73.0)
Mollusca 140 162 209 1,034 542 41 354 (20.5)
Arthropoda 74 74 43 104 89 52 70 ( 40)
Echinodermata i5 27 20 53 83 41 39 (23)
Others 2 4 4 5 3 2 3 (02

Mean biomass (gwwt./m?) 1489 190.6 1216 1237 2420 1012 1547 (%)
Annelida 13.5 315 295 333 296 327 278 (179)
Mollesca 125.1 131.5 61.0 733 1629 43.0 99.5 (643)
Arthropoda 0.5 3.1 20 15 19 23 1.8 (12)
Echinodermata 9.8 2638 15.1 129 357 174 204 (132)
Others 0.0 17 14 27 1119 08 52 (34)

Diversity (H") 3.67 341 338 298 342 332 358

Evenness (J') 077 on 072 0.63 0.70 0.69 0.64
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Fig. 4. Numerical composition of macrobenthos around Kadug-
do coastal area.
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TXYxze] A 2 AHER 855~2483 /MA/m?e) @2 4
28 Zolg BEed (Fig 4, 373 oA 713 &e A7 &
AL, A 1994 718 AL A7 28EY 2#3FEY A%
M= gARde FA 6, 7, 8, 9A 1,423~1821 WA/m’E
2339 A 49 590M 247 708 A A/m2S} 818 MA/m’E &8
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$HFEY ¥ JUHoz ANzd FAH 49 SAA 595~863
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2 A7 2839 (Table 1), A2 A 194 71F F& A
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Aadhe P3E BAY 4 £RTY 98 HF 29 AAs o
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ol’de] HAE Holn F7tel A E AFIAU oJ5L 9¥d
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B2 3719 gwwt/m*E BT F#FFEL 86~494 gwwt/m® ¥
A2 AR 794 M 2% A 49lA MR widd S0%5E
0.1~101.5 gwwt/m* M2 FFH2 AT Hol& BAwY,
5 AR oM e A ERT oM 7MY 2 AAFE EYG. &
YHEEE 101.2~2420 gwwi/m* MU A2 ™ (Table 1D, 9990 713
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gwwt/m’ B9 AAFE Byed, 194M 39 Friste &
4& Boltir} 39 o|FREE 295~375gwwt/m’ HHE & A
olg BolA ¢ttt FHEFEL 98~357 gwwt/m? e XA
F& BATH, GAFED Zo] AA HAFY 4Y W vz
g kg By

Eoizel FHFAMT
A 277 et AEE & FdUs (H)= 270~331 ¥
g2A Asutel AHT MRHAG A oM 71 Ekon,

2

FRHAGY AA 40lA 73 Btk A 17 48 AYF AH
HE 30 ooz Had B4 eyt 49 9%z #%
59 Wdle 44 298~3.677 063~077 M2 199 713 52
790 71 ¥e g Bel ¥sg g Y (Table 1). 53
79l AA 49N Fohdert 1428 7B wked, o] Al7lde
ol F9 T fragilissh ¥&NYZMN (Macoma praetexta)7} 2
2t 640 A3 /m? (339%), 349 /WA /m? (51.6%)¢8 ¥ =R &
L=

A ZANL 5 VA o) 2 RPANETEY 28 A
A ARE ol &3t FHE B AAFAG. 2 A 2AH
g9l 107 BHL 2789 2EH UriA e BHoZ oA
% (Fig. 5). =% 39 £ A3 dAe g8y 94
AR A0 AHEE 196%F FolA HA 2z 6% oldE AA
e 529 S A BEASYT 2 AT o]Ey £X AH
& A D8 ¥ £ FAL BdFD ged, T GlANE
Sigambra tentaculata, 3R T G2oME &8vtFHARYAAY o]
(Chaetozone setosa), L. longifolia, £57178A1% o] (Sternaspis
scutata), YA AW 1, 4, 5904 E T fragilis’7t 18 APZH
AR EFHQ o2 Vet JHE A 3t 2AY
9 TE AHEL 50% o4 FAEE Rol1 A2 (Fig 6),
7 2EE H33L 2 AA 49 FF o] MR olAAA AS
[B3=107 4=

AAT Gle &AY QMG Jom Fao) Fo} Mo
A% meE A7 FAHe Aoz 2AHY FolA 40 7t
e Y 29 308 FAHAG (Fig 6). F 13150 BT
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Fig. 5. Distribution and grouping of sampling stations in PCA
for the abundances of macrobenthos (covariance biplot
scaling with species represented by arrow).
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Fig. 6. Ecological division of macrobenthic community based
on cluster analysis.

1,800 (+478) AA/m*2 @340 (Tadble 2), ZAAY Fol
A7 e AR HFE 3242 (£1418) gwwt/m*E H YT}
7t FEFYEE $YFE0 1364 MA/m’2 T22%E AA
Ao, AAFEC 381 AA/m2 202%, AAFE) 138704
/m22 73%E AASAT AAFEL NA S AAFAN 22
B &g AAGZ AR, 53] wAF (Ruditapes philippina-
um< o] AFNT 2@t of FATAMY $HFL T
fragilis® BF 245 WA /m?e) 28 L BY FAHE &4 27 S
tentaculata’t ©) IFAA EAHY o2 Yelded, o F2
AAZ GIE T3 AYEY HFYol 42 AolE Holn
Aeds HF 207~257 AA/m*2 REA EEHHTL

AAT Goe Aduy ddy 942 52 9L de MYs
ol 4T A 6, 7% QY AT dFH A 8,9, 1022
A9 (Fig. 6). Y 62 AYsine BF ¥ FFo] 0%
o] 4L AAse NPT Aoz FAH o, dE Y
B} 40 g Ades FAHL HAHEY YT 227} M
wokth (Table 2). & 193%F0] H& 1893 (£398) A /m*2 &8
A9 BZ 1101 (£542) gwwt/m*) BAFE BYT. 9E A
AT s 7ty gL &4 249 AALE BP0 F
FE 94 319(+013)E 713 ok & ERTEE 2Y @
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Table 2. Ecological characteristics at each station group around
Kadugdo coastal area

Ecological indices Group 1 Group2 St1 St4 S5
Depth range (m) 2~3 10~32 6 4 1

Surface water temp. (C)  197£01 18102 176 179 189
Sediment temp. (€) 202401 165+07 182 196 183
Salinity (%) M6+13 0T+l 312 282 218
Silt-clay content (%) $31£143  689+140 888 328 481

Total no. of species 131 193 67 9 1
Mean density (ind/m?) 1890478 1893+398 855 1647 1548
Mean biomass (gwwt/m?) 3241+ 1418 103.0+551 1164 2063 605
Diversity (H') 3014001 319£013 279 270 304
Evenness (J) 067001 069£003 066 062 070

Dominant species (ind./m?)

Theora fragilis (B) M6120 135495 24 36l 3R
Lumbrineris longifolia (P)  229+122  245+104 38 16 28
Chaetozone setosa (P) 26+17  14£153 B 61 R
Sternaspis scutata (P) 118+139  178+14¢ 2 0 3R
Sigambra tentaculata (P)  194+29 85+60 202 19 0B
Hemipodus yenourensis (P) 126+ 54 19127 168 42 719

(B): Bivalvia, (P): Polychaeta

520 152 AA/mZ 804% S AAFL JoH, AAFE
o] 252 7R A /m*2 133%, AAFEC] 2 MA/m*E 33%, FHF
Eo] 3AMAmM’EZ 28% & AA S AU $HFLEE L lo
ngifoliaZ 245 MA/m?e] 8L BYL, S22 C setosa’t
184 /A& /m?, S. scutata?t 178 WA/m’e) &8L Bk FAZ
24 A5 oA Jebd 3% $38F0] FHELE G2 53FY
02 YWY L longifolia®] A% ZAT &¢ FHENA
M2 124 £33 A 90 414 AR/ m* R 53] =& °
T& BYH, C setosas B4 89 A 428 WA/m?, S. scutatas A
A 6% 7904 338 AA/m’2 IE FEH vno 33 g
2382 299,

AR 12 712 WA g AR ofd FHTAE &84 ¢
sttt (Fig. 6). ¢4& 6m Wz H ko] 888% 2 ZAMY
A M ARE HF34E AT (Table 2). & 67%°] 855
NAM’E 2889 1164 gwwt/m? AAFE BYch 4 FET
H2e $YEE) 158 /MA/m*2 88.7% & AAFE AR, &
AEEol 6] NA/m’Z 7.1%E AAZ AN $dAez &9
3 £& S tentaculatast Wil v| A A B o] (Hemipodus yenou-
rensis) 2 247+ 202 WA /m*s} 168 N A/m?e) £¥-$ EAT

A 4 59 f5ol Man 357 d3g Ad2d fX3H
(Fig. 6), A A} B FoA A9 g3o] 714 w8 HH4E
B3} (Table 2). % 79%0] 1647 WA/m?2 S@3he] 2035 gwwnt
/m*S AAFE B Z BREEEe $3%5 5] 708 A /m?
Z $30%E AAFT dded, dAFE] 863 MA/m S 524%
g AAGAY. $HFHog 28 F& oA FA T fragilis®
M. practexta® ZZt 361 AA/m*< 303 WA/m*2 333 ES
29 958 ¥4 =% M3 GnF (Umbonium costatum) ol
164 AA/m*2 o] BHANM Fd3A @A

A 5e AH 49 AFF Adez $4L 2m¥AY (Fig 6).
% 77%0] 1,548 MA/m> 2 &3 279 gwwt/m*S] AAFE B
t} (Table 2). & SETEEE Y520 818 MA/m’E 528% &
AAsn gdes, AAFL 95 MA/mMZ 385%F AAFY

L FHRog UG £ )MAFY T fragilis® B A A
HAoAA 713 & N2 AA/m*e £8& B

-

X
=

kd

HH% F9e E3529 2EXE AL AR @2
Y4e Bgen, B JgHoe A Yol ZA vsEA &
A H3E 259 B¢ AFFLd 93t 51 (Lim,
1993), €3 X253 HAHE 259 T Foje 12y EF
F2 Qdted A2 310 £F AFog AuyFHog Ye FL9
A&7t 284 =71 gEoltt (Lim and Park, 1998a). 9 ¥
FEY B¥E MR A ZA) B BRIGEG =
YAE Byed 53 4EHdE 42T AolE BY ol
T4 o2y A&HQ 3 fYog U ddez B
oy, 4% FE719 oA FYsHe WFY e FHYT
Ay Mg zdile o2 Bt} Hong and Yoo (1996)E
A7ute dx sgel H$ AN FYsE Faol 93t A
MEETFR o zAEYT Badyed, & AN £
He @49 d4goz Q3 4FE U dEo] ANFELI
AP 9% oA Ao HAY JEHY 12 A9 BEF
= $E449 Fie AHIHY AFY DALAFIHE AN
Qo] B % d=dl (Hong, 1987), £ ZA I Me f50|
e zgo] Bol Wiute HLAMHY HldiFo]l FAHAE
g Aoz BT

% 26059 £¥E F8 47w 233F (Lim et al, 1999),
A3 97 17499 206% (Lim and Park, 1999), ¥ % 4A¢
9] 209% (Lim and Choi, 1998), 22 A wtel] 2372 (Paik and
Yun, 2000) £8% A vt wHou ARy 7]t
A3 z2AA 287% (Lim and Hong, 1997b)¢] £33 R v 3
k2 A (Table 3).

2E¥UEE HF 1,729 WA/’ 2 F3 37 1,358 7HA/m? (Lim
et al,, 1999), skl 1,046 A /m* (Lim and Hong, 1997b), %
1% B2l 1,093 WA/m? (Lim and Choi, 1998) Htie 43
3wt 3 Ao 2,085 7R /m? (Shin et al, 1992) Roh=
vttt R EAMe 1193 299 23)d) 2R A o) FolA
I dutHo g we EYULE Hols oFHY xA) Ry
At o ¥ E¥ULE JElY oz By,

AR NE B 1547 gwwt/m*2 AZ As o] 985 gwwt./m?
(Lim and Hong, 1997b) ®the 433 %o, g3 4w
AE 2620 gwwt./m? (Lim et al, 1999) 2 E Z Aol A E}h @A 3
L AAFE BA AAFY Folw A uzt SH}A £
e BT 98 Z¢de A9 god B 2AME
AFE) BAFANN L& JAE ARG wete P7gte] A

€ SHFE 2 HFE AA}AR
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Table 3. Comparison of macrobenthos around Kadugdo coastal area (grab sampling and 1.0 mm mesh sieve used)

Locality Sampling No. of sampling No. of species ind./m’ gwwt./m’ References
size station
Kadugdo 02 m’ 10 1,729 1547 Present study
Chinhae Bay 02 m? 8 1,939 171.6 Paik and Yun (2000)
Chinhae Bay 05m? 12 1,046 98.5 Lim and Hong (1997b)
Masan Bay 0.2 m? 5 152 - Hong and Lee (1983)

Z3 AMFTEY £ 5% FEXUTE Park (1998) 9] 23]
AgAE RFY 2ol AV, vE, BH F 59 £ g9
FF7oY, WAL E ¥4 B9 BF80 9FE gon 2
Agde dd=7t =4 Jehde 5 A99 HFe) Nz g
B WA F7H8k 9 dd $24E 2AG (Choi and Koh,
1984; Shin et al, 1989). Wt ¥l2E FAHA A J& XAHE
Ao BT B Fo] & UEE £33 AL HI3AY
G, $7129% 454 iAer) 45 Wudgs
2o engo] dBA o]FAL YFZFLEZEH FUHe
g FEFE gol we A AAF) FE Aoz HAG,
T A-TY B8 7)A7 AAAH Y Fo] Yo 73 Fo|
4% o AFE 7teAel w47 dEoid.

AHE G19 A% S tentaculata’t 9% £ UEE FHIY
om, FAE Y Z2FAdME EFAA FL2 ey o] 2
A% (Lim and Hong, 1997b; Paik and Yun, 2000)14 #7]%
ko] e URge) e 95 E Bged, Glo) ¥4% 23
Aol A3 ol o] NG FAE F33 & & e AHY
Azt

At o 2 By £8o) AT A Yl AYZo] 71YE 7187}
BopgozA ¥ g¥Aol A YA Hedl (Snelgrove and
Butman, 1994), & ZAM T 29 941§ AATE GrollA
F0Uet 7HR =4 vdeg FAE 24 A o] AP
T L. longifolia, C. setosa, S. scutata’t 532 o2 Jepsi
L. longifoliat 9% F5F3A £¥ste L2 A Kitamori and
Funae (1959)€ #7182 4o 4ag WintgoA o ¢ 52 &
¥UEE Hole f71E L9AEFo)F Fglen, £ YA
T 718 9 2FE RAA & UEE AM3e ol
B350} 91t} (Shin et al, 1989; Shin and Koh, 1990). 53] Lim
(1993)& #7189 2¥°] AYA 3¢ Mo F4E B7e &
U Y del e PRI 91 o AR §7ELHe Y
Bue yadds 2 282 2903 8o B A9
g2 Fd3s 24 olvte B 2ASYL Jung (1998)8) B3
A A} o] ks A9 Qe TAY o)A AN 4%
o] A& Ro2 AZAHY HAZ s|FaPo] Fo] o]FojA
AHA9] o) 196~246% FEZ EXHAZE B FHEAA
B2 298 299 S scutata® HAAAL BEFOE ZaHY Y
AR RGN gutrez g $o2 & YA o
(Hong and Yoo, 1996; Lim and Hong, 1997a). %3 (Jung,
1998) el A galgdel 2 Brdge) 23 & u} §lov, Lim
and Hong (1996)2& ¢]£9 £X EAo] 54 wolgtr 93

o 9FE Bo) e T YTY B AV1L9Y GFo] HL A
F2 AR 3o AL G2 FAA AUE I3RS B
A 63 7914 4338) Bo] 2ET A0} FYH PHE HAD
L. longifolia%t v}37HA2 f71EQ99 AEFL2 ¢A C
setosad] A AAT WolMxz 2L Hol& B, 53 AF
87 1090 A AAG7E AFSH U7} ZASEA A2 AHOE 5
A 7he F3E BAon, Aty A we FEE FhEe
AgE Bo] o2 o] £9 ¥z Folg o3 ¥ Fart A
Aeg 4494,

A4 49} 59 A%, AEH GEH A7 fUHe AdF
o L we AYeq F AY BT T fragilivt 5L F
o2 Vet o] & §7120d0 FHH AGo)M FYE o
2% 7]3% (Hong and Lee, 1983; Lim, 1993)0}™, I & |
Bl AEZE (Sanukida et al, 1981) 02 L&A ot B ZA}
AGPME 483 & YEE o AR 72 & x4
AHe Bagt YYD (Lim et al, 1995; Lim and Hong, 1997a;
Lim and Park, 1998b). 3}AIT 7|80 FHE HHE =
952 MAgtie 1 (Poore and Kudenov, 1978)9E €3] 3l
U g9 o) Bol vEF AR AGolMe] 1 2 X
dzE obF Wy s} glok AT o5 HHL T fragilisS
$dF02 M e A fele TEANM LT Aolg B §
A RN 433 o)A FHoz bt 53] HF 40
NE U costatum™ BZYZAAHF (Spio sp)7t & U=
2 B¥3ya, A4 solMe v E2/EAAE ] (Amphitrite ocu-
lat)7t ¥& DEE BAch £ o5& #FHH o] H&H
E B3I NAAE FHIAA 4ot

A 5% 69 AL HAMo vk AP A2 F
ZAA AN 433 o) AHY L BA 53] olg FHAM ¢
HAYQ S AYEY 7HYE F2a A oA 4
3 28 B T fragilise A 6olM A9 283 A ggon,
of AHAN Y AXNH)FY S scutata®t L. longifolias %
A slA A 283A GUh T, fragilise BT =71 897 ¢
AL d ©) Bo} 23t (Lim et al, 1995), S. scutatas HT ¢
=7} 8759 A=A gutyo2 293 (Lim and Hong, 1996),
o ZHgt (Lim et al, 19114 HEA HE (485~740%)7F ¥
3 Ao Fo] d3te § Hind 29T HAFAME ¥
o] 2¥dle Aoz ¢HAA UG £F o)F F& BT {UE F
Fi 24 BAE 7HAY, Foll w2t 2 ol Aole ey f7)
B gaol UF Folxd ARy 902 FHEEY (Lim, 1993
Lim et al, 1995 Lim and Hong, 1996). W&A ol& F B39
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3 GEFE spold] o BX EA oF Ao FZH
FAE BN AF £ FEL T fragiliss AYe L
Eo| gold HAGYNE EFR dFEY AGgA =A
Hatel, 2t 239 YA o]59 YFo] HHEE BJh
wetA 879 Hago] ggd AL s $85 o #39
Auet ojye}l 7 ZAA Jetve JAaFo] i £4o] ¥
gojolyt £ Lold HAE F5T £ Y& A2 HAG

dvrgo 2 YA £e A gAGETE EFHATAA A
Bt et A4 velv=H (Sanders, 1968; Boyden and Little,
1973; Choi and Koh, 1990; Park et al., 2000), & ZAH3] § X
288 ANTETHY 24, AAL, AAF (SAB, Species-
Abundance-Biomass) 9 HE & TAE 2H (Fig NAN: %

Salinity (%)
~
N
o

Biomass
g

Number of species

30 40 50 60 70 80 90
Silt-clay content(%)
T T T 1T T T
4 36 5 . 2 987 10 1
<+ sand Statien mud —»

Fig. 7. A schematic diagram showing spatial variations of nu-
mber of species, abundance and biomass (SAB curve)
along the bottom silt-clay content around Kadugdo
coastal area.

F AAE, AR g T AE mud FFY 50~70% FE
B Me mud F%0] = FE F/HEFE F71EE BAT
AY 29 A$ FAFol YA AFo2 R philippinaruml
o3 A Fo] F3H o AYrt 5B FE o, o] F
g AASYE o FE Frtste FE ZYAT £ 3+
87 sxe HE%H 29ute A5 427 554 59
2874 299 dgg o] w=d (Sanders, 1969; Rhoad
and Young, 1971, Hong and Yoo, 1996), ¥ ZAlFAME
o]2|g ZARE ¢ F U @ ¥ AN A AFF ¥
of Q& ZAke o|FAA @koH, HrEY AFe] £4
0m W99 NQoz BF G2 dFo] AFY F&& o=
A vrdda gloe e AAZ g AB7A o Z 3
A 7HEE FHE g REANFTELIL o Y9 SolF A
23 g4 7)Ae 73R deErd ¥ %S Le
Aoz BejAn 2golt Vet Al dF Holg wge
gretd 4+ A

(=] 13
RS =

daietel 1A HE T FAs g 1070 AFANA 1998 1€
1%E 1189712 292 QAN EES AP35 24 23 F
260% 0! BT 1,729 /MA/m29] A=R S on AZFL Ha
1547 gwwt/m?>0) e}, FFAE AAFE] 96%F (37.0%) 2.2 7}
4 @o] &¥3lgon], F¥dxdie #FFEl 1263 WA /m?
(730%)9 £& HFS AAHAG. WAL S AAFE
99.5 gwwt/m*2 AA Y 643% 5 AL YA +HFOLRE
2yxdre] AS ollsl F2 Theora fragilis?t BT 194 N A /m’ =
714 &A 238892, Ruditapes philippinarume 3T 456
gwwt/mZ M & AXNFE Byt AN 97 549
A2 Yg § den F8 A% FNA Sigambra tenta-
culata® BT Gl, Chaetozone sctosa, Lumbrineris. longifolia,
Sternaspis scutatas 38T G2, Theora fragilise- A3 1, 4, 544
o) FHd 4FE v EFHA o2 et 4B
Azt #4H2AL FHS 2 7tgx FaH g WIAMTF
ETAL F2 Uy dFRge gds 454 rgY 9%
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