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Characteristics of Microbial Mats and Hot Spring Water of Two Locations
in Hamadori Iwaki City, Fukushima Prefecture, That Gushed Out After the
Great East Japan Earthquake on March 11, 2011, Japan.

SHIMOJIMA, Y., TAKAHASHI, N. , TAZAKI, K. , TAKEHARA, T., ISHIGAKI, Y.,
NAKAGAWA, H.

Abstract; A hot spring water gushed out from the foundation and drainpipes of a house in Uchigo-
Takasakamachi, lwaki City, Fukushima Prefecture, after the Great East Japan Earthquake of magnitude M9.0
on March 11 , 2011, Japan. The other hot spring water also gushed out from the shafts of Izumi-Tamatsuyu,
lwaki City, after the earthquake of M7.0 on April 11. In this study, characteristics of these hot spring water
and microbial mats with radioactivity were investigated and compared with each other. This area used to be
the site of the Joban coal mine until 1977. The hot spring water quality is oxidative by pH7, EC180mS/m, and
ORP90mMV, and the reddish brown microbial mats formed by the iron bacteria such as Leptothrix ochracea
were found at Uchigo-Takasakamachi. The other water quality is reductive by pH8, EC430mS/m, and ORP
-240mV, associated with gypsum, sulfur minerals and sulfur turf at 1Izumi-Tamatsuyu. Differences of microbial
mats formed in lzumi-Tamatsuyu and Uchigo-Takasakamachi is arose by the segregation of microorganisms
due to the changes of redox environment and water quality in the course of hot spring water gushed out.
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Fig.1. Location map of study area.

A :Uchigo-Takasakamachi, Iwaki City, Fukushima where is a hot spring water gushed out after the Great

East Japan Earthquake on March 11, 2011.

B:lzumi-Tamatsuyu, lwaki City, Fukushima where is a hot spring water gushed out after an earthquake on

April 11, 2011.
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Fig.2 Hot spring water gushed out from underneath the house in Uchigo-Takasakamachi, lwaki City,
Fukushima, showing reddish brown and black microbial mats. (A;taken on January 12, 2014, B,C,D;
November 14, 2011.)
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Fig.3 Hot spring water gushed out in lzumi-Tamatsuyu, lwaki City, showing green algae (A) and white
sulfur turf near drainage pipe (B,C).
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Table 1 Radiation dosage in Uchigo-Takasakamachi and Izumi-Tamatsuyu, Iwaki City, Fukushima.
(Measurement on November 14, 2011 and on January 12, 2014)
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Table 2 Hot spring water analysis in Uchigo-Takasakamachi and Izumi-Tamatsuyu, Iwaki City, Fukushima.
(Measurement on November 14, 2011, January 3, 2012, and January 12, 2014).
2 HETHM L2IEREAKOKE. (20114511 A 14 H, 201241 A 3 H, 201441 A 12 HflE).
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(mS/m)  2011/11/18 187 183 185 189 453
2012/01/03 173 179 462
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(mV)  2012/01/03 47 50 -194
2014/01/12  -82 21 -331
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Fig.4 X-ray powder diffraction analysis of the microbial mats.
A: Reddish brown microbial mats in Uchigo-Takasakamachi, lwaki City, Fukushima. Formation of low-
crystalline iron hydroxide minerals.
B: White sulfur turf in Izumi-Tamatsuyu, lwaki City, Fukushima. Formation of sulfur and gypsum.
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Fig.5 Observations of reddish brown microbial
mats in Uchigo-Takasakamachi, Iwaki City,
Fukushima.

A: Optical microscope observation.; Long tubular
microorganism with iron particles.

B: Scanning electron micrograph.; Iron-oxidizing
bacteria form the microbial mats.

C: Scanning electron micrograph.; Hundreds
of iron bacteria with diverse size and shape are
found in microbial mats.

D: Energy dispersive spectrum of the reddish
brown microbial mats.
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Fig.6  Analytical electron micrograph of reddish brown microbial mats and the elemental content maps in
Uchigo-Takasakamachi, Iwaki City, Fukushima.
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Fig.7 Observations of white sulfur turf in lzumi-
Tamatsuyu, Iwaki City, Fukushima.
A: Wriggle microscopic structure of sulfur turf by
the scanning electron microscope.
B: Microorganisms in the of sulfur turf by the
scanning electron microscope.
C: Energy dispersive spectrum of the sulfur turf.
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Fig.8 Analytical electron micrograph of white sulfur turf and the elemental content map in Izumi-Tamatsuyu,
Iwaki City, Fukushima.
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