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Several phenomena in the benthic boundary layer
of the Seto Inland Sea*

Kichiichiro KAwWANA*®* Akira HOSHIKA** and Terumi TANIMOTO**

Abstract: Detailed investigations on vertical and horizontal distributions of water quality
(dissolved oxygen, nutrients, suspended matter, etc.) and their seasonal variation were carried
out in the Seto Inland Sea. In summer, total suspended matter (TSM) concentration near
the bottom was significantly influenced by water movement and turbid bottom water was
observed in all areas with silty bottom sediments. The high concentration of TSM near the
bottom may be caused by the resuspension of the surface layer of sediment. Also in summer,
oxygen-deficient bottom water was observed in regions of limited water movement and it
contained large amounts of nutrients derived from bottom sediments. The oxygen consump-
tion and fluxes of nutrients across the sediment-water interface were measured with specially
designed in situ instrument. An in situ water quality monitoring system has been developed
to make continuous measurements of the vertical distribution of water quality in the bottom
water and various parameters of bottom sediments.
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Fig. 1. Temporal variation of vertical distribution of suspeneded matter. Solid lines: beam
attenuation coefficient. Dotted lines: total suspended matter (TSM) concentration.
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Fig. 2. Time series of the mean velocity (solid line) and the
resuspended load per unit area (dotted line).
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Vertical distribution of net concentration due to resuspended matter.
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Fig. 4. Horizontal distribution of suspended matter (mg/?)
in the surface layer in summer.
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Fig. 5. Horizontal distribution of suspended matter (mg/2)
in the bottom layer in summer.
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Fig. 6.

Distribution of median grain size (Md¢) of the bottom sediment.
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Fig. 7. Horizontal distribution of dissolved oxygen (mg/l)
in the bottom layer in summer.
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bottom layer in summer.
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Fig. 9. Relation between AOU (ml/l) and PO,~P (pg-at/l) in summer.
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Fig. 10. Schematic diagram of an instrument for
in situ measuring oxygen up take and nutrient
dissolution by seabed.
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Fig. 11. Schematic diagram of an instrument for
measuring water quality in the bottom layer.

Table 1. Consumption rate of oxygen, concentration of dissolved oxygen,
mean velocity in the bottom layer and difference in temperature between
the surface layer and the bottom layer.

Consumption rate

Concentration of

Difference in Mean velocity in

Area Station of oxygen dissolved oxygen temperature the bottom layer
(mg/day+cm? (mg/1) (°C (em/s)
Osaka Bay 34 1040 5.51 0.70 11.0
50 900 3.49 2,94 4.5
54 760 4.32 2.03 9.9
Harima Sound 10 1850 4.81 0.20 6.0
24 720 3.21 3.25 1.8
43 1270 4.28 2.25 3.2
64 1510 1.53 5.30 1.0
Hiuchi Sound 46 1080 3.63 2.61 5.7
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Photo 1. Underwater unit for measuring water
quality in the bottom layer.
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Fig. 12. Vertical distributions of water qualities
from the bottom layer into the sediment.
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