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The distribution and formation of an oxygen-deficient water mass in Hiroshima Bay

Etujt DATE and TOHRU SEIKI*
(Received Oct. 18, 2006)

Our research examines the formation of an oxygen-deficient water mass in Hiroshima Bay, using data
recorded in the 1990-2001 fiscal year. The data indicates the presence of an oxygen-deficient water mass in
July, and documents a remarkable expansion of this mass by August and September. The range of the oxygen-
deficient water mass by this time spans the distance between Miyajima and Ninoshima, located five kilometers
from the coastal area.

We identified density stratification, the influence of ocean water, oxygen consumption, and the amount of
organic matter in the water, as the factors contributing to the formation of the oxygen-deficient water mass. As
a result, we were able to conclude that the oxygen-deficient water mass occurred due to the factors as stated
above, and as follows:

(1)An influx of the river around July caused a decline of salinity on the surface layer of the water and a
concurrent rise in the water temperature, subsequently increasing the density stratification in the water. This
produced the oxygen-deficient water mass.

(2)The oxygen-deficient water mass increased between July and August, aided by the topography of the bay,
which naturally restricts inflow of ocean water and oxygen to the coastal area.

(3)A rise in temperature on the bottom layer of water, and a large amount of organic matter on the surface,
promoted the proliferation of active bacteria from August to September; thus resulting in an increase of oxygen
consumption.

Key words: oxygen-deficient water mass, oxygen consumption, organic matter, eutrophication, Hiroshima Bay.
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Fig. 1 Location of the sampling sites in Hiroshima bay
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Fig. 2 The monthly of oxygen-deficient water mass at the layer
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Fig. 3 The horizontal distribution of oxygen-dificient water mass (Unit mg/L)
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Table 1 The characteristics of sediment in the 1992-2000 fiscal year
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Fig. 4 The monthly variation of the characteristics of sediment in Hiroshima Bay
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Fig.6 The monthly variation of DIN at the bottom layer in Hiroshima Bay
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Fig. 10 The monthly variation of the intensity of density stratification and the conentration of DO
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Fig. 13 The monthly variation of WOD, SOD and DO in the 1995-1997 fiscal year
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L, @ TI0.57, 0.39, 0.33gC/uf& 7220 i R AMb
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Table 2 The standing crops of organic carbon in Hiroshima Bay

Unit: gC/m’
Euphotic Layer Bottom Layer

Water area Month DOC POC TOC DOC POC TOC

May 6.4 4.5 11 1.3 0. 45 1.7

Jun 7.0 4.0 11 1.0 0.52 1.6

Jul 8.1 55 14 1.3 0.57 1.9

Coastal area Aug 8.3 5.0 13 2.4 0. 46 2.9
Sep 9.6 5.6 15 1.3 0. 68 2.0

Oct 9.7 4.1 14 1.3 0. 35 1.7

Nov 10. 4 1.9 12 1.5 0. 40 1.9

May 7.6 3.7 11 1.0 0.73 1.8

Jun 6.3 4.4 11 1.0 0.39 1.4

Jul 11.7 5.7 17 2.2 0.27 2.5

Middle area Aug 12.6 4.7 17 1.9 0.51 2.4
Sep 21.9 57 28 1.8 0.38 2.2

Oct 16.8 4.4 21 1.8 0.29 2.0

Nov 19.0 3.3 22 1.5 0. 30 1.8

May 9.3 4.7 14 1.0 0. 38 1.4

Jun 10.9 5.2 16 1.2 0.62 1.8

Jul 19.7 4.1 24 1.6 0.34 1.9

Offshore area Aug 19.4 5.5 25 2.2 0. 38 2.5
Sep 23.4 5.9 29 2.0 0. 28 2.3

Oct 22.8 4.9 28 1.8 0. 30 2.1

Nov 22.4 53 28 1.4 0.18 1.6
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Fig. 14 The consistent of standing crops of organic carbon at euphotic layer (above) and bottom layer (below)

during the occurrence of oxygen-deficient water mass (from Jul to Aug)
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