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Benthic foraminiferal changes in relation to human activities

in brackish environment:
Part 3 environmental changes during the past several decades
in eastern Lake Nakaumi

Ritsuo Nomura" and Yukio Yamane”

Abstract: We report the benthic foraminiferal changes with respect to human activities in
brackish environment over several decades. During the past several decades, many reclaimed
areas have appeared in the eastern part of Lake Nakaumi, in addition to the dredging of bottom
sediments and the construction of a gate for water exchange. The bottom water and
foraminiferal fauna might have been influenced directly and indirectly by these human
activities. '

The most critical foraminiferal changes were found in the sediments of 60-70 years ago
(~1920-30) and in those of 25 years ago (early 1970). We belive the first faunal event was
caused by the dredging of sediments in Sakai Strait, which caused salty marine and brackish
waters to be exchanged. A 2.8km long embankment constructed in the mouth of Sakai Strait
might have facilitated the introduction of marine water into Lake Nakaumi. By this process,
Trochammina hadai increased in place of the previously developed Ammonia beccarii fauna in
the deeper part of the lake. The second faunal changes might have caused by further
introduction of salty water into the main lake area by limiting the opening to Nakaura Gate.
We attribute the foraminiferal changes to the formation of more stabilized halocline by a
consistent input of marine water and the subsequent development of reduced bottom
environment.
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Fig. 1. Locations of studied five sites. Darker portions in the lake showing reclaimed areas
and gray ones in the lake showing dredged areas.
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Fig. 2. Schematic diagram of bottom topography and the lithologies of columnar sediments.
Sedimentation rates shown in diagram are referred to the results of the Nakaumi-Shinjiko
Research Group et al. (1987).
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Table 1. Locations of studied columnar sediments.

Core sample Sampling date Water depth Temperature Salinity
(Location) (m) ¢ O (%0)
ST-95-1 June 10, 1995 6.5 18.2 27.0
ST-95-2 June 10, 1995 6.0 17.9 27.0
ST-95-3 June 10, 1995 6.0 17.7 27.0
ST-954 July 2, 1995 5.5
ST-95-5 July 2, 1995 5.0
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Fig. 12. Old post cards memorialized the embankment construc-
tion in the mouth of Sakai Strait. Post cards issued in 1930.
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Fig. 13. Geographic position of the embankment.
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Benthic foraminiferal changes in relation to human activities
in brackish environment:
Part 4 Chemical Oxygen Demands (COD) correlated
with foraminiferal event and the changes of water characters
in Lake Shinji

Ritsuo Nomura"

Abstract: A variation of chemical oxygen demands of bottom water in Lake Shinji was
examined for 24 years of 1972-1995, based on the reports from Shimane Prefectural
Government. A critical change of COD values in the time series occurred in 1980, which is
exactly correlated with the benthic foraminiferal changes, as reported by Nomura and
Yoshikawa (1995). An increase of Ammonia beccarii in sediment surface indicates an
increase of organic matter in bottom water, which is reasonably interpreted from the view

point of COD.

The increased values of COD during 1980-1982 indicate that the water characters of Lake
Shinji change to nutrients rich water, with an input of organic matter. The cause of this
change might have been due to a construction of several embankments or bottom sediments
dredging to reclaim the northwestern part of Lake Nakaumi, which hindered the movement
of bottom water. So far as COD values indicating constant variations after 1983, such water
characters do not changed to the present. However, foraminiferal occurrence indicates a
continuation of increased organic matter into bottom water.

Key words: Chemical Oxygen Demands(COD), COD event, foraminifera
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