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Secular variation of East-Dogo hot spring, Ehime Prefecture, Japan —Relation to crustal condition—
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Abstract

The East-Dogo hot spring is one of the non-volcanic and alkaline simple springs located within the Inner
Zone of Southwest Japan, same as the Dogo hot spring. A local legend suggests that this hot spring welled out
just after the Nankai earthquake in 1854. Therefore, it is considered that the spring is sensitive to the change
of crustal stress.

Daily investigation to measure pH level and temperature of spring source of the East-Dogo hot spring, and
sampling of spring water for ICP-MS analysis have been carried out from May 9, 2012 to April 30, 2013. The
water-temperature has changed within the range from 29.9 °C to 44.5 °C, having 40.5 °C in the average
during the period investigated. Secular change of pH values is detected, which is not seasonal variation, and
showing episodic increasing and decreasing trends. As a result of a comparison between pH values and the
other values such as climatic factors and spring temperatures, there is no clear correlation between the pH
values and any other values.

A preliminary study of a comparison between pH values and crustal condition reveals that there is a
relationship to the activity of deep low-frequency microearthquakes in the East Kyushu-Shikoku region.
These microearthquakes seem to occur after the drop of the pH level of the hot spring. As a result of ICP-MS
analysis, there is a negative correlation (coefficient value < —0.5) between pH values and contents of Sr and
Ba in spring water. When alkalinity rises, the Sr and Ba contents decrease, while alkalinity drops, the
contents of these elements increase. This tendency could be explained by a reaction between the crustal
material and fluid in underground. However, further examination and research are required to clarify the
mechanism of these relationships.
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spring, Dogo hot spring, and Oku-Dogo hot spring.
Quarterly volcanic front and Median Tectonic Line
are also shown for comparison.
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Fig 2. Geologic map of East-Dogo hot spring, Dogo hot spring and Oku-Dogo hot spring area
showing locations of source wells. Map modified after Ehime Chigaku-kai Matsuyama-shibu and

Matsuyama Chigaku-kai (1979 [7]).
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Table 1. Correlation coefficients between pH vs. hot spring water temperature, air temperature,

humidity, atmospheric pressure and precipitation.

# 1. pH &R, &R, WE, KUE, KRS OMBIRE.
Coeff1c1e1}t of Hot Spring Air humidity atmospheric precipitation
correlation temperaturetemperature pressure
pH value 0.21 0.39 0.10 -0.36 0.13
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Fig 3. Secular change of temparature and pH values of source well <a> in the East-Dogo hot
spring, and air temparature and precipitation during the study period from May 9, 2012 to April 30,
2013. Blue polygonal line : hot spring temperature. Yellow polygonal line : air temperature. Pink
polygonal line : pH value. Blue bar graph : precipitation. Five periods described in the text are
indicated in this figure.
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Table 2. Trace element compositions (average, standard deviation, maximum and minimum) of the
East-Dogo hot spring water collected from the ‘source a’ together with correlation coefficients against
with the hot spring water temperature and pH values. These data were obtained from the samples

collected daily from May 9 to July 15, 2012.

%22m2$5ﬂ95#57ﬂISHiTIHﬁ@ﬁH@WEEﬁ

IATRESL &, B SRR

& pH i, 5 ICR DOBEIHTHER & R L O pH B & OFBILR K.

correlation
coefficients  correlation
Element Average MAX MIN ) o
o with coefficients
(bpb) (bpb) (bpb) hot spring with pH
temperature

Li 254.1 8.2 270.2 206.4 -0.3 -0.4
Al 31.4 3.8 37.9 20.3 0.1 0.2
\Y 0.5 0.2 0.8 0.1 -0.1 -0.4
Cr 1.5 0.7 5.6 0.5 -0.1 -0.2
Mn 0.4 0.4 3.6 0.2 0.0 0.2
Ni 1.2 1.3 9.7 0.3 -0.2 0.0
Cu 0.8 0.2 1.5 0.6 0.1 -0.3
7n 3.4 4.3 31.7 0.7 0.2 -0.1
Ga 2.00 0.1 2.5 1.9 -0.2 0.0
As 1.1 0.2 1.4 0.6 0.1 0.4
Se 23.7 15.8 52.6 4.1 0.2 0.3
Rb 2.0 0.1 2.2 1.3 0.1 0.3
Sr 38.7 1.1 46.8 37.9 0.0 -0.5
Cs 0.4 0.1 0.5 0.2 0.2 0.3
Ba 7.3 0.9 14.4 6.8 -0.1 -0.5
Pb 0.1 0.0 0.3 0.1 -0.1 -0.3
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Fig 4. Chronological change of temperature and pH levels (a), and trace element contents (ppb) (b-f) from
May 9 to July 15, 2012. The elements extracted have more than 0.4 or -0.4 coefficient value.
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Fig 7. A model for the pH value of hot spring water and crustal condition including fluid chemical

compositions.
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