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Benthic foraminiferal changes in relation to human activities

in brackish environment:
Part 2 the results of one central transit in Lake Shinjiko

ABSTRACT

Large-scale national and prefectural projects have existed to reclaim the marginal area of Nakaumi
and Shinjiko Lakes during the past several decades. Original brackish environment may have changed
with these reclamation projects associated with many artificial constructions, which affect directly or in-
directly life forms living in the lakes. We examined this hypothesis in six columnar sediments (20cn long)
from the viewpoint of foraminiferal ecology and paleoecology.

Critical environmental changes were found in two different levels below lake floor, one of which is 4-7
cn and the other is 10-17cm. In the first upper level, a distinct increase of individual number of Ammonia
beccarii type 1, which forms the A. beccarii type 1 Assemblage, was recognized. The A. beccarii type 1
Assemblage replaced the Haplophragmoides canariensis Assemblage in the second deeper level. Ecology
of these assemblages indicates the progressed increase of bottom water salinity. These levels are esti-
mated about 15 years and 60 years before the present, respectively. We compared these foraminiferal
events with known historical records and found a good correlation between the foraminiferal events and
the construction times of artifacts.

We conclude that the sediments and bottom waters of Shinjiko Lake changed their physicochemical
characters in association with a consistent salinity input, which was introduced by human activities.
Such environmental changes are easily detectable by using foraminiferal analysis, rather than chemical
analyses of brackish water.
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Fig. 1. Long-term COD (Chemical Oxygen Demand) variation given by Prefectural Government

(Reference: Ishitobi et al., 1995)
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Table 1. Six locations studied

Core sample Sampling date | Water depth | Temperature PH Salinity

(Location) (m) ) (bottom water) %0)
SI-1 (off Inonada) June 17,1994 4.5 25.4 6.0
SI-2 (off Takanomiya) June 17,1994 5.5 24.2 8.3 10.2
SI-3 (off Aika) Nov. 8,1994 5.5 11.5 18.0
SI-4 (off Nishi-nagae) Nov. 8,1994 5.3 11.8 17.0
SI-5 (off Nagae) June 3,1994 5.0 23.2 71 6.0
SI-6 (off Sadagawa R.) June 3,1994 4.5 23.5 7.6 6.0
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Fig. 14. Sedimentation rate in each location.
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Plate 1.1, Ammobaculites exiguus Cushman and Bronnimann, 86uxm; 2. Miliammina fusca (Brady),

100 £ m; 3a, b, Haplophragmoides canariensis (d’Orbigny), 86 £ m; 4a, b, Ammonia beccarii

Linné type 1, 176 um; 5a, b, Ammonia beccarii Linné type 2, 120 m; 6, Elphidium cf. subarcticum

Cushman, 86 #£m; 7. Close view of apertural opening of Haplophragmoides canariensis, 30 um; 8,

Close view of umbilicus of Ammonia beccarii type 1 showing umbilical plug, 60 «m; 9, Close view

of umbilicus of Ammonia beccarii type 2 showing no umbilical plug, 50 £m.
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