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A Comprehensive Study on the Formation Mechanism of Mn-concretion
and Its Related Chemical Reactions in Lake Biwa

M. Kawashima
Faculty of Liberal Arts and Education, Shiga University, Otsu, Shiga 520, Japan
T. Takamatsu
National Institute for Environmental Studies, Tsukuba, Ibaraki 305 Japan

In the central basin of the northen part of Lake Biwa, Mn was found to be significantly enriched
in the surface sediment, and in extreme cases formed Mn-concretion. This phenomenon resulted
from repetition of the dissolution (as Mn?*)-precipitation (as Mn-oxides) cycle of Mn across the
redox boundary of the sediment. When the redox boundary appeared in the water column (this was
actually observed in a dredged area in the southern part of the lake), Mn accumulated as the sus-
pended Mn-oxides in the lowest layer of the epilimnion. In the dissolution-precipitation cycle, Mn-
oxides were dissolved by chemical and/or microbial reduction to Mn?* and it was precipitated
again by microbial oxidationto Mn-oxides. In an aquatic environment of pH greater than 7, ad-
sorption of Mn?* onto suspended matter, including Mn-oxides, also contributes to the precipitation
of Mn.

As and P were also found to be enriched in the surface sediment and Mn-concretion in the
central basin. Mn-oxides, immediately after precipitation by the above mechanism, were found to
adsorb divalent cations (i.e., Mn?*, Ca?, Sr¥, Ba%, Ni** and Zn?*) initially from the sediment pore
water and/or the lake water, and were found to eventually be transformed into an effective
scavenger for anions such as arsenate and phosphate. As accumulated to a greater degree than P.
In the case of As, the redox cycle between arsenate (As**) and arsenite (As**) probably enhanced its
accumulation.
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