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The effect of geochemical characteristics and environmental
factors on the growth of cultured Arkshell Scapharca broughtonii at
several shellfish-farming bays on the South coast of Korea

Yoon Seok Choi and Choon-Goo Jung'

Tidal Flat Research Institute, NFRDI, Kunsan 573-882, Korea
'National Biodiversity Institute, Seochun 325-902, Korea

ABSTRACT

To assess the effects of environmental factors on the sustainability of cultured ark shell Scapharca broughtonii
production, we investigated the habitat characteristics of shellfish-farming bays (Gangjin Bay, Yeoja Bay, Keoje
Bay and Deukryang Bay). We measured the physiochemical parameters (temperature, salinity, dissolved oxygen,
nutrients, chemical oxygen demand and Chlorophyll a) and the geochemical characteristics (chemical oxygen
demand, ignition loss, C/N ratio and C/S ratio). Surface sediments were collected from several shellfish-farming
bays to examine the geochemical characteristics of both the benthic environment and heavy metal pollution. The
grain sizes for Gangjin Bay, Yeoja Bay and Keoje Bay were similar, at the ratio of silt and clay in comparison with
Deukryang bay of it. The C/N ratio was more than 5.9, reflecting the range arising from the mix of marine
organisms and organic matter. The C/S ratio (more than 4.2) showed that the survey area had anoxic or
sub-anoxic bottom conditions. The index of accumulation rate (Igeo) of the metals showed that those research
areas can be classified as heavily polluted, heavily to moderately polluted, or more or less unpolluted, respectively.
We suggested that the growth of ark shell Scapharca broughtonii in the shellfish-farming bay was effected by the

various environmental conditions.
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Fig. 1. Map of several shellfish-farming bays showing the
sample sites.
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Fig. 2. Monthly changes of the physiochemical parameters at the survey area.
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Table 1. Results of mean grain size in the surface sediments

Results of Mz

Sample Textures (%) Sediment Statistical parameters
. type
Site Gravel  Sand Silt Clay (Folk, 1968) Mean (phi) Sort (phi)  Skew Kurt
Gangjin Bay 0.00 2.49 40.07 57.44 M 8.33 1.66 - 0.06 0.89
Yeoja Bay 0.00 2.92 39.25 57.83 M 8.31 1.70 - 0.12 0.88
Keoje Bay 0.00 2.19 47.56 50.25 M 8.16 2.13 0.06 0.87
Deukryang Bay 0.00 0.64 50.68 48.69 M 8.07 1.92 0.08 0.88
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Fig. 3. Geochemical characteristics of surface sediment in the survey areas.

tonth

Table 2. Results of C/N and C/S ratio in the surface sediments

Location

C/N ratio of organic matter

C/S ratio of organic matter

Gangjin Bay

Yeoja Bay

Keoje Bay

Deukryang Bay

5.958

5.961

5.972

5.990

4.251

4.245

4.235

4.260
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Table 3. Classification of geoaccumulation index (Mdller, 1979) and the number of Igeo class for the concentrations of metallic
elements in intertidal surface sediment at the survey in the south coast of Korea

Igeo
Location
Cu Cd Pb Cr As 7n Mn
Gangjin Bay 1.13 3.66 0.75 0.59 0.97 0.91 0.40
Yeoja Bay 0.40 0.40 0.42 0.52 0.41 0.51 0.86
Keoje Bay 1.15 4.62 0.88 0.67 1.40 1.08 1.06
Deukryang Bay 0.45 2.71 0.41 0.41 0.41 0.41 0.42
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Fig. 4. Survival rate of Scapharca broughtonii production in

the survey areas.
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