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be used in the near future.
Introduction Both Deukryang Bay and Gamagyang Bay are
located along the southern coast of the Korean

Culture of the arkshell, Anadara broughtonii, Peninsula. The Deukryang Bay is 20 » deep with
in the western part of the southern coastal seas a wide mouth and approximately 300 kw2 in area,
of :Korea has been increasing in recent years and and Gamagyang Bay 9m deep with approximately
its environmental study is required in the culture 150 km? in area. The bottoms are silty.
ground and potential areas which are likely to Major shelifish cultured are arkshells, by the

— 233 —



C.H. Cuo-K.Y. Park - H S. Yanc-]J.S.

bottom method in the Deukryang Bay, and the
oyster Crassostrea gigas, by the off-bottom method
in the Gamagyang Bay. Some studies on the
arkshell in the Deukryang Bay have been made
(Park and Kwon, 1982; Yoo et al., 1977; Choe,
1974). Also, oceanographic investigations inclu-
ding physical geography have been carried out
in the Deukryang Bay (KORDI, 1978, 1981) and
in the Gamagyang Bay (Shim et al., 1980; Yang,
1977, 1978).

In the shellfish farms, eutrophication is accel-
erated due to a large quantity of sediments,
largely faecal materials of the shellfish in addi-
tion to a nutrient loading from land sources.
Those sediments precipitate and fresh organic
substances are accumulated on the superficial
bottom mud, sometimes, leading to deterioration
of the productive farm (Kusuki, 1977; Uyeno et
al., 1970).

The authors carried out a study on the super-
ficial bottom mud in these two bays. Organic
and sulfide contents were determined. In addi-
tion, chlorophyll-a in the water was measured in
the Deukryang Bay. These are good indicators
in estimating the eutrophication level and also
are important in knowing their distribution and
contents for conservation and enhancement of
farm grounds. The basic goal of this study is to
increase understanding of the ecology of shell-
fish farms in these areas for successful produc-

tion.

Methods and Materials

The authors set up 18 stations in the Deuk-

ryang Bay and 20 stations in the Gamagyang

Bay as shown in Fig. 1. The study was made
during the summer season in 1981.

Sample collections were conducted by using a

Van Dorn cast for water and a core sampler for

bottom mud. Inner diameter of the core was

30 mm. Sampling was duplicated at each station,

The columned mud was cut with a knife at 5com

from the surface of bottom and the upper part
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Fig. 1. Maps showing the Deukryang Bay
(the upper figure) and the Gamag-
vang Bay (the lower figure). Sam-
pling stations show in numbers.
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was used for the chemical analysis. Each sam-
ple was taken in a polyethylene cask. All samples
were then placed in ice chests and they were
moved into a room for analysis within a day.
The samples were analyzed at the laboratory
for COD by the KMnQ; consumption method,
for sulfide by the titrimetic (Iodine) method,
and for chlorophyll and phaeophytin pigments
by the method of Strickland and Parsons (1968)
by using a Shimazu UV-200S spectrophotometer.
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For ignition loss, samples were ignited in an

electric furnace at 700°C for 2 hours.

Results

1. Deukryang Bay

(1) Chlorophyll-a in the water
Chlorophyll-a contents in the seawater at 1m
layer under the surfaces were from 1.26 ug/! to
High
contents, about 3.0 ug/! were found in the cen-
1.0—2.0ug/l in

4,87 pg/l with an average of 2.44 pg/l.

tral area of the bay and low,
the eastern side (Fig. 2).
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Fig. 2. Distribution of chlorophyll-a content
in the seawater of 1m layer under

the surface in the Deukryang Bay
in September 1981,

(2) Organic matters in the bottom mud

COD contents in the superficial bottom mud
were on the whole 4.4—10.5mg/g dry mud,
with an average of 7.6mg/g. It was about 6.5
mg/g dry mud at the mouth of the bay and it
gradually increased toward the innermost area
of the bay (Fig. 3). The high content was found
at Sts. 2 and 4»

Ignition loss at the mouth of the bay was
about 5.0% but it was around 6.5% at Sts.1—4
in the innermost part of the bay (Fig. 3). The

maximum content was found at St.1 and the
mean of all stations was 5.8%.

Contents of phaeophytin pigment varied be-
tween 2.3 ug/g and 5.0pg/g dry mud, with an
average of 3.5ug/g. At the mouth and in the
central part of the bay the content was 2.0—3.0
ug/g dry mud and it gradually increased toward
the innermost area of the bay (Fig. 3). The
highest value was found at St.1.

(3) Sulfide in the bottom mud
Sulfide content in the superficial bottom mud
had a wide variation from 0.06 mg/g to 0.27 mg/g
dry mud, with an average of 0.14mg/g. Low
content weas found at the mouth and it was high
in the innermost part of the bay (Fig. 3). The

maximum was found at St.2.

2. Gamagyang Bay

(1) Organic matters in the bottom mud

The highest value of COD was 19.2mg/g dry
mud at St. 4, but this was exceptionally high.
The rest were between 6.4—10.7 mg/g dry mud.
The mean content in the whole bay except St.4
was 8.5mg/g dry mud. As shown in Fig. 4,
high content was found in the innermost and
the western area of the bay, around 9.1—10.3
mg/g dry mud, while there was a low, of about
7.0mg/g dry mud in the mouth of the south
eastern part of the bay.

Ignition loss was from 6.4% to 9.29% and the
average on the whole bay was 7.6%. It was
about 7.5% at stations located out of the bay to
the south and 6.5% at St.20, outside of the
north east mouth of the bay. On the whole,
high contents around 9% were found at Sts. 1—4
and St. 19 while there was about 79 in the rest
(Fig. 4).

The highest phaeophytin content was 5.8 ug/g
dry mud and the lowest, 2.5 ug/g dry mud. As
shown in Fig. 4, high values were found in
the western area of the bay and low contents,
2.0—3.0pg/g dry mud, in the southern mouth
and the rest of the bay. In the outside of the
bay, a slightly high value, 4.2 ug/g dry mud was
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Fig. 3. Distributions of COD, ignition loss, Fig. 4. Distribution of COD, ignition loss,
phaeophytin contents in dry base in phaeophytin contents in dry base in
the superficial bottom mud in the the superficial bottom mud in the
Deukryang Bay in summer 1981. Gamagyang Bay in summer 1981,
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found at St. 15 in the south-eastern part of the
bay, and it was 2.0—3.0 xg/g dry mud at the
other outside stations, with almost the same
quantities in the central and the eastern areas

of the bay.

(2) Sulfide in the bottom mud
Sulfide contents were higher in the western
area than in the eastern part of the bay(Fig.4).
The highest was 0.27mg/g dry mud at St. 4.
The low contents were a little more or less than
0.1mg/g dry mud in the eastern and southern

areas of the bay.

(3) Pollution level in the bottom mud

Distribution of pollution level in the bottom
mud was figured out from COD and phaeophytin
contents (Figs. 5 and 6). The method to deter-
mine the pollution index followed Sawada and
‘Taniguchi (1969). The range was 6—11 as shown
in Figs. 5 and 6. The high pollution levels
were found in the innermost area in the Deuk-
ryang Bay and in the north-western part in
the Gamagyang Bay.

Discussion

The highest chlorophyll-a content, 4.87 ug/!

in the water in the Deukryang Bay in September

© Stgt ons in the De’ukrycng Bay

® Stat ens in the Gamagyang Bay

Phaeophytin { ug/g dry mud}

Y = 04492 X

COO0 {02 mg/g dry mud)

Fig. 5. Relationship between COD and pha-
eophytin contents in the superficial
bottom mud in the Deukryang and
the Gamagyang Bays in summer
1981.

was very similar to those of previous years
(KORDI, 1978, 1981). The mean content, 2.44
pg/! in September was a little less than those of
the Gamagyang Bay in the same month in 1980
(Shim et al., 1980). Its mean content was, how-
ever, similar to that of the Hansan-Geoje Bay,

one of the productive oyster farms in the eastern
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Fig. 6. Distributions of pollution grades in

the superficial bottom mud in the
Deukryang Bay (the upper figure)
and the Gamagyang Bay (the lower
figure) in summer 1981. Numbers of
legend show pollution grades calcu-
lated from the Fig. 5.
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part of the southern coastal waters (Yoo ¢t al.,
1980; Cho and Kim, 1977; Park, 1975). It means
that the chlorophyll-a content in the water in
the Deukryang Bay is adequate enough for the
shellfish farms unless phytoplankton blooms in
extraordinary amounts. It also indicates that the
bay water was in the course of eutrophication in
terms of chlorophyll-a contents as KORDI(1981)
reported.

Organic matters such as COD, ignition loss,
and phaeophytin pigment in the bottom mud were
alike in distribution patterns and the sulfide
contents were also similar to those of the organic
substances of both bays (Figs. 3 and 4). The
organic matter-sulfide relationship in the Jinhae
Bay was correlative, too (Cho et al., 1982).

There were different conclusions in the organ-
relationship; that 1is, correlative
(Sawada and Taniguch, 1965) and
(Morii et al., 1965), while there was an agree-

ic-sulfide

irrelative

ment on an interrelation among COD, ignition

loss, and phaeophytin pigment (Joh ef al., 1978;

Honjo and Hanaoka, 1972; Uyeno et al., 1970).

This paper, however, will not deal with this.
Contents of COD, ignition loss, and sulfide in
the superficial bottom mud in both the Deukryang
Bay and the Gamagyang Bay were a little less
than or similar to other shellfish farms, except
for Jinhae Bay (Table 1). From the content of
three parameters above mentioned we found that
the bottom mud of both bays are somewhat in
a middle eutrophication level, of 5—30mg/g dry
mud in COD and 0.03—0.3mg/g dry mud in

sulfide during the summer season from July to

September.

Pollution levels of the bottom muds in both
bays were 6—11 as shown in Fig. 6 and were
very low in comparision with those of the Jin-
hae Bay, 11—30 (Cho et al., 1982) and of the
Hansan~Geoje Bay, 7—18 (Cho, 1980). The fact
that the pollution index in the bottom mud is
much lower than the other bays, while that in
the water in terms of chlorophyll-a is similar to
the other bays, probably shows that faecal mate-
rials from off-bottom shellfishes have a great
influence on the bottom deterioration. The slope
of pollution index shown in Fig. 5 also backs
up the fact; that is, a low slope indicates
that phaeophytin contents originated largely
from the faecal substances are less than COD

contents.

In short, bottom mud in both bays are not
highly eutrophicated at present. It is, however,
necessary to investigate a proper culture density
in the near future because the shellfish farms
in those bays have begun to increase in recent

years.
Summary

Some environmental parameters on the shell-
fish farms in Deukryang and Gamagyang Bays
during summer in 1981 were determined (o find
an eutrophication level for the conservation of

the farm.

Table 1. Organic and sulfide contents in the superficial bottom mud in Deukryang
Bay and Gamagyang Bay and those of other bays in the southern coastal
waters, Korea (Figures in parenthesis indicate mean)

COD(O:mg/g)

Deukryang Bay

Gamagyang Bay

Kwangyang &
Yeosu-Hae Bay

Goseong~Jaran Bay
Hansan-Geoje Bay

Jinhae Bay

4.4—10.5 (7.6)
6.4—10.7 (8.5)
5.1—14.8

6.0—10.0

6.2—10.8 (8.6)
9.3-—18.5(14.9)
10.3—38.5(23.7)

IL(%) Sulfide(mg/g) Ref,
4.9— 6.8 (5.8)  0.06—0.27(0.14)
6.4— 9.2 (7.6)  0.08—0.27(0.14)
7.0— 9.6 0.06—0.25 FRDA, 1980
6.5—16.8(12.4) 0.10~—0.18(0.14) Yang, 1979
6.0—10.0 0.21—0.47 FRDA, 1977
6.9— 9.4 (8.2) 0.10—0.26(0.18) Yoo et al., 1980

Cho, 1980

7.2—14,2(11.17)

0.13—1.07(0. 52)

Cho et al., 1982
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Chlorophyll-a content in the szawater in the
Deukryang Bay in September was 1.0—5.0 rg/!
with an average of 2.51g/l. In the superficial
bottom mmuds, contents of COD were 5—10mg/g,
jgnition loss 5—9%, phacophytin pigment 2—5
ug/g, and sulfide 0.1—0.3mg/g dry mud in both
bays. High contents of both organic matters and
sulfide were found in the innermost area of the
Deukryang Bay and in the north western part
of the Gamagyang Bay.

All quantities including chlorphyll-a in the
water are little less than or similar to those of
Hansan-Geoje Bay, one of the most productive
shellfish farms in the southern coastal waters in
Korea.

Eutrophication on both water and bottom mud
was under way like other shellfish farms but
pollution indices on the bottom mud calculated
from the data of CODs and phaeophytin pig-
ments showed 6—11, which is much lower than
those of Jinhae Bay and of the Hansan-Geoje
Bay. This means that the bottom muds are in
an early stage of eutrophication, unlike the
Jinhae and Hansan-Geoje Bays though the
water, similar to the other bays, shows a mid-

dle stage of eutrophication.
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