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Living and fossil diatom assemblages from lake sediment
samples in Lake Nakaumi and Lake Shinji, Japan

Kaoru Kashima?

Abstract:Enormous environmental changes have taken place around the Japanese coastal
lagoons during these last thousand years. Water pollution, coastal development by industrial-
ization and sea level rise, related to warming up of the world, have cause serious damages to
the nature of them. The author has investigated living and fossil diatoms of coastal lagoons in
Japan. Diatom is not only one of the best indicator for the measurement of recent environ-
ment, but it is also a good key for unlocking the paleo-environment of the areas. A study of
the historic change of diatom fossils, which are contained in lake sediments, provide us with
several kinds of important information about water quality, water depth, and distribution of
lake areas.

Lake Shinji and Lake Nakaumi, low salinity lagoons located along the coast of the
Japan Sea, are now being planned to be converted in to fresh water condition by shutting up
marine water, to procure fresh water for industry. In view of protection of its nature, strong
opposition against this development come from the inhabitants near the both lakes. The au-
thor took a gravity core sample at the center part of Lake Shinji in 1989. The lowest part of
this sample had been deposited about 500 years ago, as determined by radioisotope method.
Diatom fossils in the sample provide detail history of lake environment during this past five
hundred years.

About 500 years ago, Lake Shinji had been a coastal lagoon. The salinity of that age
was about 20-30 permil, because Grammatophora oceanica, which is a marine littoral dia-
tom, was dominant at the lowest part of this sample. About 400 - 100 years ago, Lake Shinji
had become a fresh water lake, with marine water hardly coming into the lake. Aulacoseira
granulata , a fresh water diatom spices, was dominant during that time. Since the last 100
years, salinity of Lake Shinji has increased again and Cyclotella caspia, which is a brackish
water diatom, has become dominant. The cause of this environmental change is not made
clear yet but it might be related with the sea level rise due to global warming.
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Fig.1. Light and scanning electron micrographs of Cyclotella
caspia (Nagumo and Kobayasi,1985)
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2. Diploneis pseudovalis Hust.
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Fig. 1063. a, b Diploneis subovalis, bei
b im inneren Teile mit einfachen
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Areolenreihen. ¢ Diploneis pseudovalis. Fig.1052. a Diploneis Smithi f.rhombica (Material a. d. finnischen Meerbusen!),

1000/1. (a, b Original, cnach Hustedt.)

b var. recta, ¢ var. constricta, d, e var. pumila. 863/1. (Original.)
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Fig.2. Micrographs of Diploneis pseudovalis, Diploneis subovalis, Diploneis smithii and their varieties by

Kieselalgen IT (Hustedt,1959)
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bica Meseschkowsky. Fig. 4: Diploneis smithi var. dilatata (Peragallo) Terry.
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Fig.3. Micrographs of Diploneis pseudovalis, Diploneis
subovalis, Diploneis smithii, and their varieties by
SiiBwasserflora von Mitteleuropa (Krammer and Lange-
Bertalot,1986)
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Fig.4, Scanning electron micrographs of Aulacoseira
granulata (Round et al.,1990)
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Fig.5. Distribution of diatom assemblages from lake-sediments in Lake Shinji and Lake Nakaumi (after Kashima,1990)
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Fig.6. Diatom diagram from lake-core samples at the eastern part of Lake Shinji (after Kashima and NSR, 1990)

41



§

NU8902 2 . e A
4858 3 280 |
BEET R
% 58,8 §8an

o §§Q§§§§~ 4
o_n'mnnrmﬂnrrmmnnnﬂmmnmnm mmmm
] )

a) -

100

150 - L\ --- ca.1,500 yrs.BP

BI7. o, RIS BT 2 WY b OB LA BEDZSE  (NUSY02)
%%ﬁ%ﬁ%ﬁ&ot%Wkiwwﬁﬁ$%%i(ﬁm&ﬁ)ﬁﬂ%
B EEPERL, BFED) 2 HEUPERY o7,

Fig,7. Diatom diagram from lake-core samples at Yonago Bay, south-eastern part
of Lake Nakaumi (NU8902)
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