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Benthic animals are important indicators in benthic environmental quality assessment.
This study investigated the environmental characteristics and the distribution pattern of
benthic animals, and assessed the benthic ecosystem using AMBI (AZTl's marine biotic
index) and WQI (water quality index) in the subtidal zone of Muan bay. Samplings were
collected from 10 stations in the subtidal zone of Muan bay on summer. In the upper area
of Muan bay, grain size was finer and organic content was higher than those of in the
lower area. The pollution indicator organism such as Musculista senhousia, Theora fragilis
and Lumbrineris longifolia were dominant at some stations. The benthic community was
distinguished into three groups of upper, center and lower area of Muan bay, and which
were coincided with the results by correlation analysis between organic matter content
and benthic health assessment (WQI and AMBI). As a result of this study, the health
condition of the subtidal zone in Muan bay were good. However, from the results that
benthic animals were not evenly distributed, and also the opportunistic species appeared,
the load of organic matter in Muan bay seems to be increasing.

Keywords: Muan Bay(F2t2}), Health assessment(?i%“é}' EH7h, AMBI(AZTI S L= X|
), WQI(E=E G 7HX| =), Benthic animals(X A& =), Organic matter(+7| =)
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Fig. 1. Study area and sampling sites in Muan bay, southwestern

coast of Korea.
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Table 1. Water Quality Index (WQI) values in Korea (MOF 2018-10)

Classification Water Quality Index
| (Very good) <23
Il (Good) 24~33
Il (Moderate) 34~46
IV (Bad) 47~59
V (Very bad) 60 <

RO HZLE 2MS |8l AMBI (AZTI Marine Biotic Index;
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SPSS (v. 120)2 AMH2SHO] Pearson's correlation analysisS -} RiCt.

Table 2. AZTI's Marine Biotic Index (AMBI) values by Borja et al.
(2000)

Classification Value
Normal 0.0 < AMBI < 1.2
Slightly polluted 12 < AMBI < 33
Moderately polluted 33 < AMBI < 43
Highly polluted 43 < AMBI < 55
Very highly polluted 55 < AMBI < 7.0
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Table 3. Water and sediment quality for each studied station in Muan bay

Water Sediment

Stations DO WD sD DIN DIP Chl-a Textual Type TOC
(mg/l) (m) (m) (mg/l) (mg/l) (ug/ @) Y (%)

S1 Sur 561
46 08 0322 0016 215 8.05 M 123

Bot 550

S2 Sur 595
49 09 0318 0015 231 7.66 M 138

Bot 597

S3 Sur 6.11
100 08 0304 0015 262 482 z 1.20

Bot 6.16

S4 Sur 621
56 1.2 0304 0015 3.20 7.13 M 1.20

Bot 6.1

S5 Sur 6.45
110 1.1 0298 0014 321 7.15 M 1.30

Bot 6.36

S6 Sur 6.56
160 08 0297 0014 212 6.63 g(M) 1.13

Bot 6.57

S7 Sur 6.72
85 1.1 0312 0016 314 1.35 (@mS 093

Bot 6.88

S8 Sur 6.81
25 09 0315 0016 342 6.55 M 091

Bot 6.82

S9 Sur 6.54
20 1.2 0312 0016 351 5.89 g(M) 1.02

Bot 6.57

S10 Sur 6.96
120 1.2 0318 0016 3.54 6.85 g(M) 0.89

Bot 6.92

1. DO: dissolved oxygen concentration, WD: water depth, gmS: gravelly muddy sand, (g)M: slightly gravelly mud, M: mud, Z: silt
2. * sediment type divided by Folk and Ward (1957)
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Fig. 2. Number of species (A) and mean density (B) of macro
benthic animals in Muan bay.
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analysis.
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Table 4. Dominant species of macro benthic animals at each
studied station in Muan bay

Station Dominant species Composition ratio (%)
Musculista senhousia 1391
> Theora fragilis 1043
Musculista senhousia 1546
> Lumbrineris longifolia 1546
Theora fragilis 15.31
> Musculista senhousia 13.27
Musculista senhousia 11.82
. Lumbrineris longifolia 10.91
Gammaropsis japonicus 13.33
> Ampithoe ramond/i 10.00
Ampithoe ramond/i 12.31
> Gammaropsis japonicus 10.77
Ampithoe ramondli 4211
> Gammaropsis japonicus 2193
Ampithoe ramond/i 4505
> Gammaropsis japonicus 23.08
Ampithoe ramond/i 4423
> Gammaropsis japonicus 20.19
Ampithoe ramondli 38.30
>10 Rudlitapes philippinarum 13.83

372 HE(3SE)0|H, Fotat SHEXY2l s10 YHOAM 242 &
&8) 5522 LIEtRICHTable 5).
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M

Table 5. WQI at each studied station in Muan bay

Station WQI Index WQI Grade
S1 37 3 (Moderate)
S2 37 3 (Moderate)
S3 22 1 (Very good)
sS4 22 1 (Very good)
S5 22 1 (Very good)
S6 22 1 (Very good)
S7 22 1 (Very good)
S8 24 2 (Good)

S9 22 1 (Very good)
S10 24 2 (Good)
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Fig. 4. AMBI by macro benthic community of the Muan bay.

~ },.— < ;
157 7|2 ) |'
4] 9% I

1 ) 4 ., |

‘. 1A sy, f

131 ! A i |

| 3 { v ’

o 121 \ oo , |
e “sals3 | 7 II

1.1} Y g - 4 |

{ \ 4 Z |

1.0 | SErai 7,36

> S9 X #32

1 St s.z Ploz s
08 | / s J" 28 (¢

34 32 \ C S8,/ /26 §
3.0 +’ 24
28 26 o<zl S22
24 557420
AMBy 2.0

Fig. 5. Spatial distribution of TOC, WQI, and AMBI.

ot

°
o
rx

uE

2 oM Rt Rt 3 o A&, B, SHEXY
9| 3AE2E UroN=d, EXES Y=o M2
SN AO|E HO|1 MMMSO| BEAYHE HatX|s AR
LIEFRCH & 2K Y0 S2X Y2 UE 20| 20 NEH &N
2 HRoH {78 L MR = LIEHECE of2fst
HEHoE FTUM senhousidOlLt OF7|BHEBRINT fragilis)

EHEA GO SHTE2| 00| *A
o
—

40
N
0

0>

rio

O 4o kI N 12 w0
= Mo o
N0 ¥ T T o
° 2 o ~ qu o A
el o 3
3
3
2
N
<
3
H‘|

mo o =

Ju
2
>
K
pas)
>
=2
Pt
I
ot
i
£ e
|.r|
i
x

=4 42
n
T J'ovt

N
> 1A

W I-I% ro o

\J ot

u
45
u

O| HHRyu et al, 2009)1t
Eo2 TOCZt =A| LietH
Ol= EMZQ Y=xdat
X0, £=2|9| E|Maut=
et al, 1991). Etxo= L|H
E|[MEAMO| HMEE0| EH0

TS EIHYUAM =

=2 N mo Huore "o

Jat
_l_l.
N M

2

>

x
Ol
o
1o
Mo o
Hl
of
S

.

=

o > ox mo o
=
oot oA

S o I dm

ret qo
N

od
0
>t
i
=
=}

el3
)
9 oR

e
I oo

0
]
Rl
o
—
[0}
oft
o
Hir
rlo
>

=
s
=
=
—
=2

EHg0lx
O= A

bal

—_—r

oo rr
o
=)
Hir
rlo

r 2

% 4o 4o

or A
u
lo
|ot
o
<)
w3
m
rr
>
A
o4

0z Mo
1= 2
>
N
- 0
AN _|O
N o= o o

b

rlo ret
Ot
rir
)
2
rir
)

i
|o
Hu
re
=<’)=}- -
Hr
Jo
Mo

Al’d9| o|ojmfF
22X ACKFrouin, 2000;
Paik et al, 2007). TOME St =3I HEX|HoAM
M. senhousiaO|Lt T fragilis, L longifolia?t S MSHA £33l =
o, olzfst Z5& R7I=0 Q3 2F0| & oM =2 T
2 E¥slE ENQ 731522 L2 AUCKHong et al, 1997;
Kodama and Hiroguchi, 2011; Seo et al, 2013). 2t7 Fot2t &%
Do 2 e FEE A ZSICHOIM T fagilist 22
0| =2 ZEZE MASID JACH, & ZAK|GQ| St5of of
SE|l= ZSIHOIM L Jongifolia®t 22 712159 £30| E1E
b UCHPark et al, 2000). E3F Choi and Lee (2017)& Fotgk
SHEX|HO|| |X[St= ZLUCHONM M. senhousia, T fragilis E C
tentaculata?t 22 LUK BFO| EWE EsIU=0|, ol2{st 2
F

ek of
o
o
Hir
r rlo
Pl
|o
Hu

L

0

EN
1o
T o
{m}

~
re

uny

W2RE FOHRF MR xol= FH X9 FYULE 72
of oot Jgoz staMebrt FAF LD U= A2 OA

ZICt

2 JFoMe Fotgt Retho| ALY "IK|+E +HEIIX|
FWaNet MA Y EZX|AMBYE =A6IRACE wQls TS50
g2 Xl ot EE 24T 5 Arte THO| YEORho
et al, 2012), 37| FOtRtOl wQle AEX|DQl S1, S2 HHEOA
3522 UED 1 9 OHE FHEOME tiRE 1582 2ols
O, 8% g&Mamstert 2 g2 0|X A= |tEn: 2



15 June 2022; 7(1): 21-28

™ oay o re
B N
=)
02 [
0%
njo
nc
2
4>
]
on
il
=)
In
ks

=
5

>
ol
10
o
4o

re
>z
[umy
i =

192 2 32

=2

o
-

k]
re
re
o
oy
Rl
Hu
w2
i)
r

r

10
oy
o
=2
rr
=
Q
=]
10
el
Of
2
4>
11k}
njo
okl
N
rot
N
=
=
Hr
AT
Ral

M 4~5555 ER=H X AT

of wget 92 SpHORRHO| YYUR

M
=
Hu
HL
=
rn
==
o
o
6(
35
(]
@
=R
[))
=
)
|'-|>>+ )
i
g 4o M
Er e op
=
El
ot
2
)
el

Hu d40 mx ok
=t
Jor
du
to
e
0=
nit
=t
=
16}

OF |'O
_El

AMB| 742 B 263+0.63E It7{ OHMEEX|YOl 32~58 (Choi
and Seo, 2007)2CHe RX|TH 2461 2| 21404 (Jeong and Shin,
2018)0f| Hls§ M= =H| LIEFRCE
TOCet 7144 als1te| AatetA 2AA1 SHA Fort

=]

of 2k AMBIZE

Ot
fim]
—
O
A
oot
ol
02
0ok
mo J
nx
= 1r
P}
|o
HU
AT
1x

MRRIYL 97|18 B0l &

ot 2
X ESO| LABHA 225t AMBIZ} &2 A2

Hu
to

™ o &1

; Am
jels
o
re
2

L 1A 3R
0x |0

N
n
P

) rQ
il -1
o 02 |0 B oY
(U =

o

re

=}

o

Ot

)

0x

Hr

A

12

>

o

ot

=)

0

H

ot

I.
0x
njo
=)
k! rlo
4o
N
Mo
o
=2

o Ao
12
rlo

0x 3O

o m
mn <
Mo @

Rl

ot WU I
.
s
Hr 30
30 3@ rr
i
=)
rs)
10

=
forot
m
0x
1o

H
=2
Ras
=
|0
]
m
4
=
. ¥

Ok
=
=2

Ir 4o
th . e 1r 0% i
>
B

1o
ox
oz

L

njo

|0
Hu

1
B orr 1A

-
m

-
=

=

rr
nNo
on 1

=
o
rr

0| "Very good'
'Slightly polluted'S LtEFL
bzstofel MAMdEiA = &
224 HMESE0| 25
MiSHA £¥stn A0l ZHCHS|

HolC},

4
rr A

MBI
b

ox |0 on r2
uo fu ch

by LIl
A

o Ot

OF
d
40 »
roe
rEI
fot
ret
0

F

° |
EIE
n

|'0>_\L'__<2_l1|__|>.:_>.‘_HII|'|'|-|II
= e

rH K

rm

= m
n

4o
ot
=
o HI Y
Hl
el
Rl

i
o
T
_|-O'_|-
_E
ru
<

ol 7

5
[¢)
tu

FazEd

Bilyard GR. 1987. The value of benthic infauna in marine pollution
monitoring studies. Mar Poll Bull 18: 581-585.

Borja A, Franco J, Pérez V. 2000. A Marine Biotic Index to establish
the ecological quality of soft-bottom benthos within European
estuarine and coastal environments. Mar Poll Bull 40: 1100-
1114.

Choi JW, Seo JY. 2007. Application of Biotic Indices to Assess the

ot ot =3t MAMsETd §4 o ddd Bt 27

Health Condition of Benthic Community in Masan Bay, Korea.
Ocean Polar Res 29: 339-348.

Choi BH, Lee KS. 2017. Distribution of macrobenthos at eh mudflat
in the mouth of Muan bay. J Mar Life Sci 2: 75-82.

Duineveld GCA, Kunitzer A, Niermann U, De Wilde PAW)J, Gray
JS. 1991. The macrobenthos of the North Sea. Netherlands
J Sea Res 28: 53-65.

Folk RL, Ward WC. 1957. Brazos riverbar: a study in the signifi-
cance of grain-size parameters. J Sediment Petrol 267: 3-26.

Frouin P. 2000. Effects of anthropogenic disturbances of tropical
soft-bottom benthic communities. Mar Ecol Prog Ser 194:
39-53.

Hong JS, Jung RH, Seo IS, Yoon KT, Choi BM, Yoo JW. 1997.
How are the spatio-temporal distribution patterns of benthic
macrofaunal communities affected by the construction of
Shihwa dike in the west coast of Korea. J Kor Fish Soc 30:
882-895.

Je JG, Chang M, Park HS. 1991. Distribution of benthic molluscs in
soft bottom of the southern sea of Korea. Korean J Malacol
7:103-119.

Jeong BG, Shin HC. 2018. Spatio-temporal variation and evaluation
of benthic healthiness of macrobenthic polychaetous com-
munity on the coast of Ulsan. Ocean Pol Res 40: 223-235.

Kodama K, Hiroguchi T. 2011. Effects of hypoxia on benthic
organisms in Tokyo Bay, Japan. Mar Pollut Bull 63: 215-220.

Kong BW, Lee WJ, Ra DG, Cheong CJ. 2016. Analysis of temporal-
spatial characteristics of water quality using water quality
index in the Suncheon bay. J Kor Soc Environ Tech 17: 96-
104.

Lim KH, Shin HC, Yoon MY, Koh CH. 2007. Assessment of benthic
environment based on microbenthic community analysis in
Jinhae bay, Korea. The Sea 12: 9-23.

MOF. 2018. Marine environment standard methods. Ministry of
Oceans and Fisheries, p 330.

Nguyen NT, Sevando M. 2019. Assessing coastal water quality
through on overall index. Pol J Environ Stud 28: 2321-2320.

Paik SG, Kang RS, Jeon JO, Lee JH, Yun SG. 2007. Distribution
patterns of sandy bottom macrobenthic community on the
Hupo coastal area, in the east sea of Korea. Ocean Polar Res
29: 123-134.

Park HS, Lee JH, Choi JW. 2000. Spatio-temporal distribution of
macrobenthic community on subtidal area around Mokpo,
Korea. The Sea 5: 169-176.

Ra KT, Kim JK, Kim ES, Kim KT, Lee JM, Kim SK, Kim EY, Lee SY,
Park EJ. 2013. Evaluation of spatial and temporal variations

http://jmls.or.kr



28 E

of water quality in lake Shiwa and outer sea by using water
quality index in Korea: A case study of influence of tidal
power plant operation. J Kor Soc Mar Environ Energy 16:
102-114.

Rho TK, Lee TS, Lee SR, Choi MS, Park C, Lee JH, Lee JY, Kim SS.
2012. Reference values and water quality assessment based
on the regional environmental characteristics. The Sea 17:
45-58.

Ryu SO, Kim JY, You HS. 2000. Seasonal variation and transport

pattern of suspended matters in semiclosed Muan bay
southwestern coast of Korea. J Kor Earth Sci Soc 21: 128-
136.

Ryu SO, Chang JH, Lee HJ Jo YJ, Choi OI. 2009. Spatial and
temporal variation of surface sediments by tidal environment
changes: Muan bay, west coast of Korea. The Sea 14: 10-21.

Seo JY, Lee JS, Choi JW. 2013. Distribution patterns of oppor-
tunistic molluscan species in Korean waters, Kor J Environ
Biol 31: 1-9.



