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ABSTRACT

This study was performed to know the community structure of macrobenthos and environmental factors at each 16
stations in the subtidal sandy bottoms of the southern coastal water of Jeju Island from July to November, 2011.
Mean temperature and mean salinity were 20.2-22.7C, 33.7-34.9 psu which shows stable water messes.
Chlorophyll a concentrations of phytoplankton ranged from 0.71 to 1.71 mg/L (1.11 mg/L), showing higher July
than September and November with a blooming in summer. The mean concentration values (the ranges in
parentheses) of nitrate, phosphate, and silicate are 0.029-0.206 mg/L (0.101 mg/L), 0.001-0.027 mg/L (0.007
mg/L), 0.024-0.682 mg/L (0.454 mg/L), respectively. However, the values higher coastal zone due to influxes from
the land. A total of 37 species was identified. of these mollusca comprised 29 secies (78.4%); Echinodermata 5
(13.5%); Arthropoda 3 (8.1%). density and biomass were estimated to be 550 ind./m? and 20,951.8 gwwt/m?,
respectively. Mollusca were the most dominant faunal group in terms of abundance (481 ind./m?) and number of
species as well, whereas bivalves were predominant in biomass (16,647.6 gwwt/m?). The dominant species were
Vasticardium burchardi, Oblimopa japonica, Mactar achatina, Bornatemishistrioiw akawai, Paphia vernicosa,
Amusium japonicum, Glycymeris albolineata, Astriclypeus manni in 15-30 m. The seasonal variation appeared as
distinct, Mollusca of individual and biomass. When summer was make a slow increase, after the highest decrease
in autumn. The abundance of macrobenthic invertebrates showed significant correlation with environmental factors
(Chlorophyll a, DIN, SiO,, Fine sand, Very fine sand) in almost all sampling depths. The biodiversity, evenness
richness index were appeared 1.56-2.50 (H'), 0.49-0.80 (E'), 4.12-4.67 (R) in each stations. The dominace index
were appeared Highest in November and lowest in September.
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Fig. 1. A map showing the sampling stations in the southern
coastal water of Jeju Island. obervation station for
marine environment (e).
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Fig. 2. Monthly variations of Temperature, Salinity, DO and Chlorophll-a at sampling stations in the southern coastal water

of Jeju Island.
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Table. 1. Monthly variations of physical and chemical values at sampling stations in the southern coastal water of Jeju Island

. DIN DIP Si0s SPM
Month Station
(mg/L)
St.1 0.040 0.004 0.374 2.7
St.2 0.103 0.001 0.491 4.4
July
St.3 0.046 0.006 0.410 4.0
St.4 0.056 0.014 0.466 2.3
St.5 0.206 0.002 0.665 2.0
St.6 0.151 0.005 0.590 0.4
St.7 0.193 0.002 0.682 3.8
September
St.8 0.201 0.001 0.658 4.6
St.9 0.205 0.002 0.652 4.4
St.10 0.196 0.003 0.668 3.0
St.11 0.054 0.014 0.262 4.0
St.12 0.050 0.010 0.250 4.3
St.13 0.052 0.016 0.234 5.1
November
St.14 0.029 0.008 0.276 1.4
St.15 0.078 0.027 0.323 14.0
St.16 0.043 0.014 0.299 8.0

t}. 94 Sta. 5-108] F-AZ=9] s2HdE 7% 24.3-25.4°C
(8 25.0C), 20.7-21.5C (3 21.2TC) glz, AAHE %
S AR 7€ w3 oha gAS EEE Rglon 99
iA}%H‘ﬂE] HF52L 23.1CE Yepyit}l 114 Sta. 11-16
o FAZY M9 E 77k 22.6-22.8T (AT 22.770),
22.63-22.69C (HT 22.6T) P, AAE FTAZ7F 423}
= YeR A dsker, A% FEE 2ok 114 =AY
9] HF4L 22.7CE 797 9ol nls| uld kA= 3
S ek

dEe] A% 7¢ Sta. 149 T-AZ] W 77t
31.2-33.2 psu (FT 33.7 psu), 33.9-34.4T (I 34.1
psu) 2 #5EQY, AHE T AST GEAE T3 vl
ﬂzoﬂﬁ A AHE vehllen 79 2ARN Y] HEgE

2 33.4 psu® Yehit} 990 Sta. 5-109] %-AZ9] G
uﬁ% Z}7Z} 33.0-33.5 psu (3¢ 33.2 psu), 33.0-34.0C
(3¢ 33.7 pSU) F 70| w3 Hosdto] G v w5
R, AAE FBAFI Ak 73 2L e E A

Aoz A velster 99 Al o] HFEES 334
psu Yehyith 11499 Sta. 11-169] ¥-A=9] FEH9=
77k 33.7-34.9 psu (T 34.4 psu), 34.96-34.99C (A
34.9 psu) B A7 & G855} P B #5590,
AAE B AT A 74, 999 ot o] ASHAE
o] A vepgAlRt, AubAer n4dy el (B 347
psu) A% ez vhelyid.

SEAAS] A5 790 Sta. 1-49] AT el 44
6.44-6.76 mg/L (3T 6.54 mg/L), 6.50-6.79 mg/L (BT
6.65 mglL) £ #AZHF, ARERE AZoN SEAL
TE gkl = vehgen| 79 AR oY A S8ty
T+ 6.59 mg/LE YeRdth 9¥ Sta. 5-109] #-A432] W
$= 47 6.71-6.97 mg/L (3T 6.83 mg/L), 5.03-5.48
mg/L (3 5.30 mg/L) & 79°] Pt} @e] AFel uls)
g_%oﬂﬁ LEANLS T 73}}0] }J-qv—l o7 = uerr tﬂ 9
4 2kl HE £2AAEEE 6.07 mg/lLE =AY
T 7P e s deplch 114 Sta. 10-169] A3
W)= 7247} 6.58-6.92 mg/L (BT 6.74 mg/L), 6.39-6.85
mg/L (B 6.56 mg/L) & =9 %7} o7t X4k v
A AR s debllon] 114 ARl B $EkAY

T 6.65 mg/LE AV T Y B4 Vel

2t 244 Aol digk A EZ%3E chlorophyll-a £
o] 74 740 Sta. 1-49] W= 0.81-1.66 pg/L & V=5
QI, ARERE Sta. 137 304 ¥lad =2 S Yehte
v 79 A9 Haghe 1.24 pgll B 2A 2 VR
S S dehth 949 A% Sta 5-109] HelE
0.82-1.42 pg/L = #=FT, Sta. 9 (1.42 xg/L) 9] &
17k Al U A] AA el A= 0.82-1.08 pg/L 2 B
W e vea 99 Ak Hgk 1.02 xg/lL ©]
Pk 1199 7% Sta. 11-169] M= 0.71-1.71 pg/L &
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Fig. 3. Bathymetric map in the southern coastal water of Jeju
Island.
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DIN W& FABM 99 & w=3& vebdlen, 44
Heg= J&sdel Sta. 5, 7, 10 o4 22 0.665 mglL,
0.682 mg/L, 0.668 mg/L % %=9ty, A}7|7t Eetx 7}
A =2 FE el

2. 9429 54

259 AAAGE sheteb] A SAE %S4
TEF Fig. 3, 490 hehinh 2ARlele] S5} A o
%o ok 35 m % 4] R A )
o WAl $Esn gow FAse oF 1030 m 9 $42
2 o A AYoE 2AsgE 2] Rae

at

S

Korean J. Malacol. 28(3): 197-213, 2012

Fig. 4. Distribution of surface sediment in the southern
coastal water of Jeju Island.
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Fig. 5. The percentage composition of coarse, medium, fine
and very fine on surface sediments in the southern
coastal water of Jeju Island.
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Table. 2. Monthly variations composition of surface sediments in the southern coastal water of Jeju Island

. SAND (%)
Month Station - - -
Coarse (19) Medium (20) Fine (39) Very fine (40)
1 28.9 58.8 11.9 0.4
2 33.9 56.1 9.6 0.4
July 3 64.6 28.1 7.0 0.3
4 74.7 21.9 3.3 0.2
Average 50.5 41.2 7.9 0.3
5 73.8 22.3 3.8 0.1
6 48.9 46.3 4.7 0.1
7 64.8 29.6 5.3 0.3
September 8 81.7 15.7 2.4 0.1
9 88.1 9.8 1.9 0.2
10 69.4 26.8 3.7 0.1
Average 71.1 25.1 3.6 0.1
11 67.4 30.8 1.5 0.3
12 8.7 46.6 42.3 2.3
13 74.2 24.6 0.9 0.3
November 14 85.5 13.8 0.5 0.2
15 17.3 51.4 28.6 2.7
16 29.1 60.7 9.4 0.8
Average 47.0 37.9 13.9 1.1

ZAxe] FAu)go] thik 74d Aoz vehgt) 1149 A
o=z} 47.0%, F9AF 37.9%, ARAF 13.9%, WAL
11% ¢ €02 234 T} 2ad b, F9 AR
AR wiRabe] Tl go] tha S e eyt

4. 3938 324

A 2NN AR AATAFEES
B 12% 249 37%] ATt (Fig. 6). AAFE
(Mollusca) ©] 37 8% 183} 2002 AA| 59 $EE 5
T8A%E M B &S AANGon oF olushFr} 17
% (45.9%), BEF 125 (324%) = olvlslfe) Aol

Echinoder

mata mata

13.5% ——— Arthro 82%

Arthro
poda
8.1%/

Mollusca
78.4%

Number of Species

Echinoder

Arthro___£_ {
poda | “-__\

Mollusca

Number of individual

= Yepith teez FusE (Echlnodermata) o] 27
3E 537} 5£° 7 13.5%2] 4], AA]E= (Arthropoda)
- 17 1% 13} 3527 8.1%°] Ar&s veERld
MAEE] 79 & 550 AIm*Z QAAEEo] 91.1%
(501 AHAImM?) & 2}A|3ke] o] ol {7} 87.5% (481 N
7*ﬂ/mz) 2 g8 852l vs Argel M =4 vkt
I, 2o g FIEE 8.2% (45 MAm?), AAEE 0.7%
(4 AAIM?) 9 oz Jepgt dAlEE F ARl &
AE AAE ol F = SHAT ddFo A sAEE
7}y oV =A E¥3 22 4Fexs)] (Vasticardium
burchardi) gon, /AAL =} A& Z2F 232 AA/m?,
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Fig. 6. Species composition, numbers and biomass of the macrobenthos in the southern coastal water of Jeju

Island.
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Table. 3. Number of species, number of density and biomass of macrobenthic community in the southern coastal water of Jeju

Island
Month
July September November Total
No. of Species 26 23 22 37 (100.0)
Mollusca 22 19 16 29 (78.3)
Arthropoda - 1 2 3 (8.2)
Echinodermata 4 3 4 5 (13.5)
Density (ind./100m? 211 208 131 550 (100.0)
Mollusca 191 194 116 501 (91.1)
Arthropoda - 1 3 4 (0.7)
Echinodermata 20 13 12 45 (8.2)
Biomass (gwt/100m?) 6,047.9 10,889.2 4,238.3 20,951.8 (100.1)
Mollusca 4,716.5 9,433.0 2,673.2 16,772.0 (80.1)
Arthropoda - 6.6 59.9 66.5 (0.3)
Echinodermata 1,311.4 1,449.6 1,504.6 4,113.3 (19.6)
42.2% = eyttt ol 194 Aim? & 99el tha =7 JepdA|el, S/ =
ARG elA AR AAFHFTE] AR T Al okoki, 11€el] 116 NA/m?* 2 v}A] Fhassich
20,951.8 gwwt/m’%  AAFEC] 80.1% (16,7720 AAF g 7S 9€e 10,889.2 gwwt/m?®, 7o

gwwtim?) 2 7P§ E=A Jepdth ggez ZuERo) 6,047.9 gwwt/m?, 114°]| 4,238.3 gwwt/m*%E 54 o
19.6% (4,109.3 gwwt/m?), AAEE 03% (66.5 ALz} vbefjofato 2 7o) njs) 9ol =2 PAS

gwwt/m?) 9] o2 Yepyith deuAd Ah-go) 7 & o} olejdt Arel ARl AAEE A A$w 99l
A vepd dAlEES] AS olulishF 79.5% (16,647.6 9,433.0 gwwt/m’E =7 YERgAel, 7€el| 47165

gwwt/m?) 2 vepgon) o]F AP qlgke| A A=l A gwwt/m?, 119 2,673.2 gwwt/m?E Az} 744gk Ao=
F A1 $AHATeEE A $HTH ol AT eyt 22, AAsE Y ST ES ols) vkt
(12,898.2 gwwt/m?, 61.6%) = velytch 797 990 w3l 119l AAFo] =A Yehs A B
stk
5.9 S8%Y
ARG A A AAFHFTES] FRTE, 42 F 6. 54d 9%
Heopatol] ot A32 Table. 3 o Yehdch FAPIZE S 74 AR W iR 33 ANTFHSEEY
STl oz 4 Hske] A 794 26, 9¢€ 23%F, S FHPY AHE Fig. 79 JeRch
119 22F 27 99 3 799 7MY =1 FAE 2 FxA] A% 22-23 melA 27F (320704

A 2z
= o]
o jus

s Ao Jepgon, 257 T M U &9 Im?, 4,809.99), 24-27 m 25% (25571A/m?, 9,073.0g),
AATEY A5x 7€l 22F0] SH3A, 99l 19F, 29-30 m 12% (105742l/m?, 7,044.9g) ©.& £38Z4 1 7|
119 16523 Aal ik Aoz vyl A& A o] AR 2 23 m oA £ tofAo] =L
735 790l E93kA] A, 9l 1%, 1149 2%] e By, $4l0] 22 30 m FoAE ojxr} B el
ST, FHTES 79 4%, 9€4 3FoE Fhas sk e, AR A= FAle] W23 m & B 2
1199 o] 4502 STk < Al 27-30 m3olA =4 Yeps S 25k
AL =] 45 ST 22 Fez 799 211 TEERTE U U FAdeA e F=
AAIm?, 9Ll 208 HA/m?, 119 131 HAim’E 799 ula] o]ujsfiFo] E&o] vl A Yepde)l E3F4] A%
nlsl 1149 AL =L oF 40%0]8k2 FFaskgich AAL =7} 23 m 2 27 m "gk FelA] 747} 14%0] 3T, 29 m
71 A et QAlEES] 75 740 191 AAlm?, 9€ ol AlME 8Fo] EHGIth o2 e H55F9 A4

- 203 -



=d
I
oc
i
%
12
=
A
-
30
00
0z
Mo
HI
Rl
Jm
0x

022-23m 024-27m W29-30m

No. of species
]
il

400 -

8,000
7,000
6,000
5,000
4,000
3,000
2,000
1,000

I}ium;lm(gwwt/mz)

No. of individual(/m?)
(3
=]
=) =S

Mgs. Mbi. Acr. Esr. Eec.

Class

Fig. 7. Species composition, numbers and biomass of
macrobenthic invertebrates at different depths of water in
the southern coastal water of Jeju Island.
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Fig. 8. Dominant species at different depth of waters in the sampling stations.
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Table. 4. Dominant species and community dominance index (CDI) of sampling stations

Community dominant species and index (CDI)

Sampling No. 1 No. 2 No. 3 No. 4 No. 5
Month dominant CDI dominant CDI dominant CDI dominant CDI dominant CDI
species species species species species
July Vasticardiu.m 39.9 Qb]imgpa 949 Mact.?r 5.7 Astrz’c]ypfeus .BO{”nfa'temzs .
burchardi Japonica achatina manni histrioiwakawai
September Vasticardium 644 Mactar Bornatemis
P burchardi ’ achatina histrioiwakawai
Vasticardium Mactar Bornatemis Oblimopa Pecten
November . 229 . 13.7 . . . P 8.4 sinensis 7.6
burchardi achatina histrioiwakawai Jjaponica .
puncticulatus

%7 (Oblimopa japonica), A|5+-HEL H2FH71E]

T
(Pecten sinensis puncticulatus) ¢ £°2 FALHE
(CDI) A|FE 7.6-22.9 W9E 74 ¥ 1197} 2 oo g

2727l A9 $AFCR el

8. Y7 2 A7 AARA

AR Aol A AAlehs AXFAFEEL] TR s v
2= sk 2]l o5 Alo|d] AuAE vhetslr] Sfs
AAEE AL E 95 AREE AT s A A
A, A L sF3HA J%L—E—ﬂfﬂ A A ARE
Table. 5, §AE 9z} AdAAIE Table 69 Vet

sF3hd eqleA a2 HMﬂ oFo] AHAA (r =
0.60, p < 0.05) & ®3low, &b E SE77] A4 <k
o] A (r = 053, p < 0.05) = Yehigich 241819
oA #=H ¢JokdF (DIN, DIP Si0,) & AXAE At
A Aol sl Avbd o2 S-of AuaAE vepslch -4
T sk 29le) 9lo] FEEE a & IAnpFHEsel
oke] A=A (r = 0.51, p < 0.05) & By, £=277A
& ¥ JabtaE aFExde 244 (r = 050, p < 0.05;
r = 056, p < 0.05) ¥ A Jepigich

A E gz ofe] #Alo glo] 1R (Fine) 2 vj-$-12-$
2 (Very fine) £ nleFyxod 47 (r = 0.67, p <
0.01; r = 0.86, p < 0.01) 22 H|wA =2 ofo] Aztzs
29y, 23 (Medium) & T Al sl oke] A
Al (r = 0.60, p < 0.05) & Yelc) 2 o]9]e] &F2]x
A, AAFETTFHEN 2 2AREH 2= FHAE =l o
3 ojwlgh ARHAE QA EA| = AR dEyith

o

9. TR A A5

ARG A FAY FUSE (H), 755 (), F5%
(R) A4=2] € wzlel digk ZA3E Table. 79 ek
FTFE A5 (H) £ 1.56-2.50H$] 2 1190 250 2.2
T w2 wE JeEhly, deeRs 7€ 2.28, 990
1.56 o7 Zujeksr} 7p e A"e 97 ehdt)
AW T FLT ARE YehlE 5= (B) o A
£ 0.49-0.80 #HH=Z 11¥] 0.80°2% 7} =9k3, 799
0.70 o= H|wA fAstglont, 94l 0.49 2 7P v
Bl
FHER) 94
467 % 7V g_go
9 A5E F87 2L SRR 9¥d M

© 412467 2 SAWEE 230}, 740
2, 1140 4.30, 9¥°] 4.127 Frjeks
A bk

10. +3 52 Aeers 54

AN A AR AXFHFTE F Al v F
A9 FATE TN UEyten, o Fof gk A&t
A B4 sletelr] Sfsl AAgE 4 e W AT
#7E Fig. 9, 10 ¥ %ﬂ@ﬁ«l FAle w2 27 FE
TS gelebr] 3 A FExeAS Fig. 11 o veRlich

ATzl €4 7};}34.,4 (ﬁ{fﬂﬂ) 74, 94, 11¢
of Z7} 2.7-8.1 cm (6.4 cm), 3.7-7.4 cm (6.1 cm),
1.3-3.9 cm (25 cm) = sHAlolA FAE ZAE Hd
o] Ak Atag Ao g yeyton, 7zl vehd R=
= 793} 9o 47 270E 45 cm 2 7.0 cm o 991, 11
o] A9 2.5 cme}t 4.0 cmellM Yepgeh =3k 2 (SL)
7 AFEF (TW) Fo] dAAE dHs FA 27 740
TW = 0.4133 SL2"™° (R? = 0.9502), 9¥ TW = 0.7029
SL2%61 (R? = 0.9231), 11¥ TW = 6.1925 SL*® (R* =
0.7982) & A3t}

N
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Table. 5. Pearson's correlation coefficient between biological parameters and environmental factors in the southern coastal
water of Jeju Island. (: p < 0.05, ": p < 0.01, -: not significant)

Tem. Sal. DO Chla SPM  DIN

DIP Si0, IL H

. V. 0. M B A
B R b j a h m

T
N

Sal.
DO
Chl a
SPM
DIN
DIP
Sio,

Bh
Am

-0.55"

Sk

-0.90

*

0.53

Sk s

0.69 -0.60

*

0.60"  -0.61 0.93"
-0.71"
-0.63™

-0.51"

0.50
0.51"

Sk

-0.70

-0.67"
-0.65" 0.90™
0.82"
0.60"

0.56

0.55

ek

0.93

% Tem.: Temperature, Sal.: Salinity, DO: Dissolved oxygen, Chl a: Chlorophyll a, SPM: Suspended particulate matter, DIN:
Dissolved total nitrogen, DIP: Dissolved total phosphorus, IL: Ignition loss, TN: Total species number, V.b: Vasticardium
burchardi, O.j: Oblimopa japonica, M.a: Mactar achatina, B.h: Bornatemis histrioiwakawai, A.m: Astriclypeus manni.

Table. 6. Pearson's correlation coefficient between biological parameters and surface sediments factors in the southern coastal
water of Jeju Island. (: p < 0.05, ": p < 0.01, -: not significant)

Coarse Medium. Fine

Very fine

V.b (OF

M.a B.h A.m

Coarse
Medium
Fine

Very fine

V.b
(O3]
M.a
B.h
A.m

-0.52"
-0.61"

¥

0.58
0.56" 0.93™

e

0.67

0.60"

s

0.86

¥ V.b: Vasticardium burchardi, O.j: Oblimopa japonica, M.a: Mactar achatina, B.h: Bornatemis histrioiwakawai, A.m:
Astriclypeus manni.
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Table. 7. The diversity (H'), evenness (E'), and richness (R) of the macrobenthos collected from the sublittoral zone in
sampling stations

Community species diversity index

Sampling
Month Diversity index (H') Evenness index (E') Richness index (R)
July 2.28 0.70 4.67
September 1.56 0.49 4.12
November 2.50 0.80 4.30
ez Azl w3 #4IE F2o] A 23 m Hylek 27 m "Rk AN AAeE 44 ANARQL,
uRk FASNA A= 25 A, AP (A W) (BF4H) £ 3.9-8.0 cm (6.0 cm) 2 A4
= 3.7-6.9 cm (5.9 cm)  ZHxAA Yept mr: et mT=X 45 cm 9 7.0 cm HYE 279 AFFez B
6.0-6.5 cm HHZ 1709 dAuror FE3= Zloex 34 2= ez FAH 30 m nuk #AlFlA AAleE

100 200 July
July TW=0.4133SL.27™%
80 | N=68 160 - R2—0,9502
X=6.4
60 | 120 + PY
40 | 80 r
20 | I 40
0 1 1 1 1 0 1 1 1 1 1
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100 TW = 0.70298L.2-5461
September Py 160  RI=10.9231
3 80 oy z |
h -
2 X=6.1 < 120 ?
g‘ 60 | E
2 = 80 -
: =
= 40 f 2
g = 40 | ®
= 20 | h

200  November
TW=6.192551.18

100 November 160 [ R?=0.7982
80 N=30
X=2.5 120 |
60
80 L
40 | g
20 | 40 L ..
0 III II. e 0 . . . . .
0 1 2 3 4 5 6 7 8 9 10 0 2 4 6 8 10
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Fig. 9. Monthly variations of length frequency distribution of Fig. 10. Monthly variations of length-weigth relationships of
Vasticardium burchardi in the survey area. Vasticardium burchardi in the survey area.
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Fig. 11. Length frequency distribution of Vasticardium
burchardi at different depth of waters in the sampling
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Appendix 1. List of macroinvertebrate species collected from the southern coastal water in Jeju Island

Species Month July September November
Phylum Mollusca
Rhinoclavis kochi *
Polinices sagamiensis * * *
Semicassis persimilis *
Semicassis japonica *
Ficus subintermedia il *
Siphonalia cassidariaeformis *
Niotha conoidalis * *
Nassarius livescens *
Telasco sufflata *
Nassarius castus
Terebra amanda *
Terebra fenestrata *
Oblimopa japonica ek * ok
Glycymeris albolineata * * *
Pecten albicans albicans * * *
Pecten sinensis puncticulatus * * *
Amusium japonicum * * *
Ctenoides annulata *
Vasticardium burchardi Hekk Hkk Hkk
Nemocardium becher *
Mactra achatina wk ok ok
Pharaonella sieboldii * *
Callista chinensis * * *
Callista brevisiphonata *
Bornatemis histrio ok ok ok
Paphia schnelliana * * *
Paphia vernicosa * * *
Antalis tibanum * *
Compressidens kikuchii *
Phylum Arthropoda
Ovalipes punctatus *
Portunus haani *
Portunus sp. *
Phylum Echinodermata
Astropecten polyacanthus *
Clypeaster japonicus * * *
Astriclypeus manni ok * *
* * *

Peronella japonica
Pseudomaretia alta

*:1-10ind, ** : 11-20 ind, ***: 21 ind <
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