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Relationship Observed among Loss of Ignition, Oxidation-Reduction
Potential and Acid-Volatile Sulfide Content of Surface Sediment

from the Seto Inland Sea, Japan
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The quality of the surface sediment from the Seto Inland Sea was investigated seasonally during 1993 and 1994.
In October 1993 and January 1994, ignition loss (IL), an indicator of organic matter, and the concentration of acid
volatile sulfide (AVS-S) showed high values while oxidation-reduction potential (Eh) showed lower values, compar-
ed to April and June 1994. The differences of these parameters between two periods indicated the effects of a record
heavy rain during the summer of 1993. An apparent curvilinear relationship was observed between water content
and IL. Sulfate reduction caused an increase in AVS-S under the conditions of IL > 5% and Eh < +200 mV.
Since Eh values lower than —200 mV were not observed in the present study, methanogenesis may not have
occurred in the surface 3 cm of sediment in the Seto Inland Sea. From the results of this study, regional bays and
Nadas (wide regions of the inland sea) such as Osaka Bay, Hiroshima Bay, Suo Nada, Harima Nada, Bingo Nada
and Hiuchi Nada are eutrophied with IL > 6 9, Eh < +100 mV and AVS-S > 0.1 mgg™!, while Setos (narrow
regions of the inland sea) such as Aki Nada, Iyo Nada, the Bisan Strait and the Bungo Channel are less-eutrophied
withIL < 5%, Eh > +200mV, AVS-S < 0.1 mgg. Although eutrophication of sea water in the Seto Inland Sea
seems to have been slightly alleviated during the two recent decades, the results of the present study indicate that
improvement of the sediment quality will take a longer time. A suggestion was made that anoxic or hypoxic
conditions both in the water and sediments must be prevented so that the condition allows the benthic community
to flourish and, in turn, accelerate the removal of organic matter in the sediments due to the supply of oxygen by
bioturbation, and stimulation of the material cycling through the food web.
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Fig.1 Map showing the locations of sampling stations in the Seto Inland Sea and its areal demarcation. Number with dotted

line denotes depth in meter.
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Fig.2 Annual average (column) and standard deviation (bar)
of (a) ignition loss (IL, %) and (b) concentration of acid
volatile sulfide (AVS-S, mg g™) in the surface sediment
(0—3 cm) of the Seto Inland Sea. n =4.
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Table 1 Average and standard deviation of IL, AVS-S and
Eh measured for the surface sediments (0—3cm)
from the Seto Inland Sea in Oct. 1993, Jan., Apr. and

June 1994.
Date IL (%) AVS-S(mgg™) Eh(mV) n
Oct., 1993 7.7+20 0.352 + 0317 —76 £101 15
Jan., 1994 7.7+21 0.330 + 0.337 57+ 115 15
Apr.,, 1994 6.7 + 2.8 0.169 + 0.187 130 £ 178 20
June, 1994 6.4 +3.1 0.178 + 0.207

201 = 128 20
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Fig.3 Relationships between sediment parameters.
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Fig.4 Characteristics of the sediment quality in the respec-
tive areas of the Seto Inland Sea. Refer Fig. 1 for the
areal demarcation.
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