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Ecology of the Macrobenthic Community in
Chinhae Bay, Korea

1. Benthic Environment

Hyun Sig LM and Jae-Sang HONG
Biological Oceanography Lab, KORDI, Ansan P. O. Box 29,
425-600 Seoul, Korea
*Department of Oceanography, Inha University, Inchon 402-751, Korea

In order to clarify the benthic environmental properties as a part of a study on the
macrobenthic community in the Chinhae Bay System, water temperature, salinity and
dissolved oxygen (DO) in surface and bottom water layers, mean grain size {(¢) and
sediment organic carborn (SOC) in surface sediment were analyzed at twelve stations
during the period from June 1987 to May 1990. A high sediment organic carbon and
hypoxic condition in bottom water due to the development of summer stratification and
fine sediment texture toward the inner bay were important environmental characteristics
of Chinhae Bay. Hypoxic conditions began to develop in the inner bay from May, and
gradually spread toward the outer bay in summer with a peak in September when half
the bay was affected by this oxygen deficiency. Recovery from this hypoxic condition in
the bottom layer was observed from the beginning of autumn together with a
disappearance of the summer stratification.

Principal component analyses were carried out from the following five environmental
variables:mean water temperature, salinity, dissolved oxygen in the bottom layer and mean
grain size, sediment organic carbon in surface sediment. The twelve stations were
classified into four areal groups based on the analyses. The division of the areal groups

had high correlations to the sediment organic carbon content.
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Fig. 1. Chinhae Bay, Korea. Location of the sampling
stations(solid circles) and bathymetry.
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Fig. 2. Seasonal variations of salinity, water tempera-
ture and sediment temperature in Chinhae Bay
from June 1987 to May 1990.
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Fig. 3. Seasonal distributions of water temperature in Chinhae Bay.
A:surface layer, B:bottom layer.
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Fig. 4. Seasonal distributions of salinity in Chinhae Bay.
A:surface layer, B:bottom layer.
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Fig. 5. Seasonal distributions of bottom dissolved
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Fig. 12. Seasonal distributions of sediment temperature
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Plot of the two principals based on five
environmental variables in Chinhae Bay
including mean bottom water temperature,
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Table 1. Eigenvalues of the correlation matrix from the
Principal Component Analysis based on five
environmental variables in Chinhae Bay

Table 2. Eigenvectors from the Principal Component
Analysis based on five environmental variab-
les in Chinhae Bay

Ligen value  Difference Proportion Cumulative PRN'1 PRN 2 PRN3 PRN4 PRN 5
PRN 1 2.87 157 057 057 Bottom WT (T) 0367 0512 -679 0346  0.150
PRN 2 1.29 0.76 0.26 0.83 Bottom sal. (%) 0488  -355 0374 0550 0439
PRN 3 0.54 0.35 0.11 0.94 Mean ¢ 049 0781 0612 0052 0099
PRN 4 0.19 0.09 0.04 0.98 S0C (%) 566 <011 -158  -044 0808
PRN 5 0.10 - 0.02 1.00 DO (mif) 0552 0031 0013 -757 0348
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et al., 1985; Mattsson and Lindén, 1983), =% %- BEE zol7l A9 ¢l7] Wi AXFTE T
Table 3. Environmental characteristics at each stational group in Chinhae Bay, Korea

Area I I m v
Station 1, 2, 12 9, 10, 11 3 4 8 5 6, 7
Depth range(m) 12~22 13~21 10~23 13~38
Surface layer
Water temperature {(C) 167 = 63 16.7 = 6.1 166 + 57 169 *+ 50
Salinity (%) 2977+ 184 3054 £ 157 3050+ 193 3002+ 3.05
Dissolved oxygen (mi/I) 967 £ 2.89 880+ 137 932+ 194 884+ 202
DO saturation (%) 1259 +196 1226 + 88 1255 =116 1225 *13.0
Bottom layer
Water temperature (T) 147 + 52 147 * 50 151 + 47 152 + 40
Salinity (%) 3157+ 099 3173+ 0.77 3185+ 0.78 3211+ 056
Dissolved oxygen (mi/1) 485+ 3.67 598+ 3.12 726 259 749+ 253
DO saturation (%) 75.1 £537 959 441 1202 *363 1259 =+ 384
Sediment
Mean phi 8.84~ 950 895~ 9.55 8.83~ 9.05 746~ 8.62
SOC range (%) 6.27~ 6.90 435~ 5.23 393~ 443 2.80~ 340
Temperature 7.0 ~22.8 72 ~222 75 ~24.0 80 ~235
149 ~ 50 151 ~ 49 154 ~ 48 157 ~ 40

211



= F29 #7449
9. wetd HHE
ANSES T4 2

$E oA 53, 54

3 el Aaske 4A%
EEEEESE LI
gorE,

Y £

N
= Mo
z

-
2

in
e
>

=2

o% g > 1o Ho T omX
2 oM

wo o bx

=)

fO

o]
2l

daligtel AMEgE oA A7 d¥eR
Mg el EAe 737 #5t, 1987 69 F
AR 1270 AR B2 D AR
, EEUaet HAEY Jrxd 2
[Z e AT deithe] AXEEL
HAe 4= A48 =

94 g g o1k 1'1%‘-

7 o

L

oX

X, o
X,
0

w10
RN

X

O

i&

o, Hslw A Helel A

o
o
o

'

B o
%
}:l

Toor 2O b 8o
m

=

X2 o 8N o oo
oX, o
ofM
o
ng H’
iz}
4

M
a

olj
4
o

LA L )
o

ol 1%

o o

- o fo
(S
=

e

fo 10 30 ox 1o

A9 1979, 8}741 & ha) o o

Bated. FRAR 22, 7~ 20
1990 DMUH RS
AR 43, 1~40.
1980 g etel
F % =A% o
%oﬂ A e 4.

. 1982, Zl3fqk

FAR
St

A
]

2

LAY

17~25.
OlE3} - BAE - G 1974 THA, A8 AL
o AAHHEFY FTEF Tl BE A

212

7. @l A 9(1/2), 31~38.
91 71%-. 1978. 84l 3 2 1A g9 S5

shebd fo) a9 E (20), 719
dEA - HZS - AFE - oA 1992, D &
22 Ay g AFE EX. 854 25(2),

115~132.

238 e - e EY - @ 1982, P o
g Hde) #BF AF. d4A 150D,
35~41.

A, 1991 T dd 2FHEHRA BN,
pp. 502.

FREER. 1982. BAEWO G b L UEEEK &
HR 3T RO, AKBIRE 33,
117~ 140.

Allison, L. E. 1965. Organic carbon. In Methods of
soil analysis, Agronomy part 2, Academic
Press. New York, pp. 1367~1376.

Ansari, Z. A, B. S. Ingole and A. H. Parulekar.
1986. Effect of high organic enrichment of ben-
thic polychaete population in an estuary. Mar.
Pollut. Bull. 17(8), 361~365.

Bailey, G. W, C. ]J. de B. Beyers and S. R.
Lipschitz. 1985. Seasonal variation of oxygen
deficiency in waters off southern south west
Africa in 1975 and 1976 and its relation to the
catchability and distribution of the cape lock
lobster Jasus lalandii, S. Afr. ]J. Mar. Sci. 3,
197~214.

Degobbis, D. 1989. Increased eutrophication of the
Northern Adriatic Sea:Second act. Mar. Pollut.
Bull. 20, 452~457.

Dethlefsen, V. and H. Von Westernhagen. 1983,
Oxygen deficiency and effects on bottom fauna
in the eastern German Bight 1982, Meeresfor-
sch 30, 42~53.

Fabrikant, R. 1984. The effect of sewage effluent
on the population density and size of the clam
Parvilucina tenuisculpta. Mar. Pollut. Bull. 15
(7), 249~253.

Folk, R. L. and W. C. Ward. 1957. Brazos River
bar: a study in the significance of grain-size
parameters. J. Sed. Pet. 267, 3~27.

Franz, D. R. and W. H. Harris. 1988. Seasonal and



ezt AMEE] A4 1 A

spatial variability in macrobenthos communities
in Jamaica Bay, New York-An urban estuary.
Estuaries 11(1), 15~28.

Friligos, N. and A. Zenetos. 1988. Elefsis Bay
anoxia:nutrient conditions and benthic commu-
nity structure. P. S. Z. N. 1. Mar. Ecol. 9(4),
273~290.

Harwig, E. O. 1976. The impact of nitrogen and
phosphorus release from a siliceous sediment
on the overlying water. (ed.) Wiley M. Estua-
rine Processes. Academic Press, New York, pp.
103~117.

Hong, G. H,, Y. A. Park and K. W. Lee. 1983. Parti-
tioning of heavy metals in sediments from
Jinhae Bay. J. Oceanol. Soc. Korea 18(2),
180~ 184.

Hong, G. H,, K. T. Kim, S. J. Pae, S. H. Kim and
S. H. Lee. 1991. Annual cycles of nutrients and
dissolved oxygen in a nutrient-rich temperate
coastal bay, Chinhae Bay, Korea. ]J. Oceanol.
Soc. Korea 26(3), 204~222.

Hong, J. S. 1987. Summer oxygen deficiency and
benthic biomass in the Chinhae Bay System,
Korea, J. Oceanol. Soc. Korea 22(4), 246~ 256.

Hong. J. S. and ]. H. Lee. 1983. Effects of the
pollution on the benthic macrofauna in Masan
Bay, Korea. ]. Oceanol. Soc. Korea 18(2),
169~179.

Hughes, R. N,, D. L. Peer and K. H. Mann. 1972,
Use of multivariate analysis to indentify

functional components of the benthos in St.

Margaret’'s Bay, Nova Scotia.  Limnol.
Oceanogr. 17(1), 111~121. 7

Kikuchi, T. 1977. Biological survey of benthic
macrofauna in Chijiwa Bay, West Kyushu. L
Introduction. Publ. Amakusa Mar. Biol. Lab. 4
(2), 117~125.

Kitching, J. A, F. J. Ebling, J. C. Gample, R. Hoare,
A. A Q R. McLeod and T. A. Norton. 1976.
The ecology of Lough Inc. Seasonal changes in
the western though. J. Anim. Ecol. 44(3),
731~758.

Leppakoski E.
pollution on the basis of macrozoobenthos in

1975. Assessment of degree of

marine and brackish-water environments. Acta
Academiae Aboensis, Ser. B. 35(2), 1~90.

213

7

o

Lee, K. W, G. H. Hong, D. B. Yang and S. H. Lee.
1981. Seawater quality and red tides in Jinhae
bay: I. Relationships between water quality
parameters and red tides. ]J. Oceanol. Soc.
Korea 16(2), 43~48.

Llanso, R. J. 1991, Tolerance of low dissolved
oxygen and hydrogen sulfide by the polychaete
Streblospio benedicti{Webster). J. Exp. Mar.
Biol. Ecol. 153, 165—~178.

Longbottom, M. R. 1970. The distribution of
Avenicola marina(L.) with particular reference
to the effects of particle size and organic
matter of the sediments. J. Exp. Mar. Biol
Ecol. 5, 138~157.

Malone, T. C., T. S. Hopkins, P. G. Falkowski and
T. E. Whitledge. 1983.
transport of phytoplankton biomass over the
Continental shelf of the New York Bight.
Continent. Shelf Res. 1(4), 305~337.

Mattsson, J. and O. Lindén. 1983. Benthic
macrofauna succession under mussels, Mytilus

Production and

edulis L.(Bivalvia), cultured on hanging long-
line Sarsia 68, 97—102.

Mclntyre, A. D. 1978. The benthos of the western
North Sea. Rapp. P. -v. Réun. Cons. int.
Explor. Mer. 172, 405~417.

Olsen, C. R, N. H. Cutshall and 1. L. Larsen. 1982.
Pollutant-partical associations and dynamics in
coastal marine environments-A review., Mar.
Chem. 11, 501~533.

Pae, S. J. and S. J. Yoo. 1991. Short term variability
of the phytoplankton population in Masan Bay.
I Dynamics. J. Oceanol. Soc. Korea 26(1),
67~76.

Rosenberg, R. and L. D. Loo. 1988. Marine
eutrophication induced oxygen deficiency: its
effects on soft bottom fauna, western Sweden.
Ophelia 29(3), 213~225.

Shepard, E. P. 1954. Nomenclature based on sand-
silt-clay ratios. J. Sed. Petrol. 24, 151~158,

Westernhagen, H. von, W. Hickel, E. Bauerfeind, U.
Niermann and I. Kroncke. 1986. Sources and
effects of oxygen deficiencies in the
southeastern North Sea. Ophelia 26, 457~473.

Wright, D. A, and D. ]J. H. Phillips. 1988.
Chesapeake and San Francisco Bays: a study



URE

in contrasts and parallels. Mar. Pollut. Bull. 19,
405~413.

Yang, D. B. and G. H. Hong. 1982. Nutrients and
chlorophyll a variations at a fixed station
during the red tides in the Jinhae Bay. J.
Oceanol. Soc, Korea 17(1), 19~26.

Yang, D. B. and J. S, Hong. 1983. On the
biogeochemical

characteristics of  surface

sediments in Chinhae Bay in September 1983.

c AR

Bull. Korean Fish. Soc. 21(4), 195~205.

Yoo, K. I. and S. W. Kim. 1987. Seasonal
distributions of marine cladocerans in Chinhae
Bay, Korea, J. Oceanol. Soc. Korea 22(2), 80~
86.

1993 7€ 16¥ HF
1994 39 6Y i

214



