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Change in Hot Springs with relation to Earthquakes
in the Teshikaga Region, eastern part of Hokkaido

By Yoshinobu MOTOYA

Research Center for Earthquake Prediction, Faculty of Science, Hokkaido University
(Received May 16, 1980)

A temperature measurement of hot springs in the Teshikaga region, eastern part of Hok-
kaido has been continued since 1928 by the Kushiro Local Meteorological Observatory of Japan
Meteorological Agency. The data are shown in this paper with relation to earthquakes. From
this long term temperature measurement, co-seismic changes and post-seismic recovery pro-
cesses were recognized in more detail. In Teshikaga region there have been four series of
shallow earthquakes including seismic event with magnitude M>5. It is noticeable that
change in groundwater associated with all these earthquake series has been observed.
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Fig.1. Temperature variation of hot springs in the Teshikaga region. | 1 shows
change of orifice. Location of the hot springs is shown in Fig. 2.
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Table1l. Temperature measurement in the Teshikaga region by the Kushiro L. M. O.

NO.| Hot spring Orifice Measurement period Remarks
1 _jTeshikaga |Marukome 1928 Jan. - 1932 Dec. change of orifice four times
2 | Kawayu Saotome 1928 Jan. - 1932 Dec.
Akan-kohan |Jinja-ura 1928 Jan. - 1939 Dec. missing data in 1933
1951 Aug. - 1961 Oct.
Yamaura-mae 1951 Aug. - 1965 Sept. . .
Public bath. maec| 1966 June - continuing || €hange of orifice reduced temp. by 3°C
4 [Nonaka Nonaka spa 1959 June - continuing measurement in Aug. 1951 and July 1952

measurement at 10 a. m. on 5th, 15th and 25th on every month before 1939.
measurement including pH in early summer and autumn every year since 1951.
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Fig.2. Location of hot springs in the Teshikaga region and change in hot springs in
relation to the Teshikaga earthquake on Jan. 31, 1959.

O no change, © flow increase and temperature down, @ flow increase, Sflow
decrease, @® flow increase and temperature up, ® drying up. no data at Nonaka spa.
(after Kushiro L. M. O. (1959)).

Hot springs treated in this paper are numbered correspondingly to Table 1.
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Fig. 3. Detail of temperature variation at Jinja-ura orifice, Akan-Kohan spa in relation
to two major earthquakes. Data are missing in 1933. (1) and (2) show possible modes
of variation and (1) is most probable.
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Fig.4. Temperature variation of hot springs in the Teshikaga region and earthquakes
with potential to cause change in these hot springs. Measurement at Jinja-ura
orifice was interrupted from 1940 to 1951. | shows change of orifice.
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Fig.5. Plot shows that earthquake with magnitudt:4 M caused change in groundwater
at a place at epicentral distance D. These events occurred in and around Japan.
Data in Table 2 are added on the original plot after HIRAGA (1974).
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Fig. 6. pH variation of hot springs in the Teshikaga region. | shows change of orifice.
@, @ and @ may be significant change in relation to earthquake.
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Table 2. Change in hot springs with relation to earthquakes.

Earthquake M D(km)j Hot spring Date Temp. pH Remarks
off Sanriku 8.3 480.0 | Akan-kohan |1932 Dec. 25 65.0°C temp. increase by 0.4°C,
{Jinja-ura) 33 Mar. 03 earthq. recovery by 0.2°C by the
34 Jan. 05 | 65.4°C end of 1936.
Kussharo 6.0 25.3 | Akan-kohan [1938 May 25 65.2°C temp. decrease by 0.2°C,
(Jinja-ura) 38 May 29 earthq, recovery by the end of 1938.
38 June 05 | 65.0°C
Teshikaga 6.2 20.3 | Akan-kohan |1958 June 63.0°C 7.0 pre-seismic temp. increase
(Jinja-ura) 58 Sept. 65.5°C 6.9 by 3°C.

59 Jan. 31 earthq,
59 Feb. 03 | 66.0°C

59 June 67.0°C
(Yamaura- 1958 June 60.0°C
mae) 58 Sept. 63.0°C
59 Jan. 31 | earthq,
59 Feb. 03 62.0°C
59 June 59.0°C
of f Nemuro 7.4 1154.0 | Nonaka spa {1973 June 07 43.0°C 5.7 temp. decrease by 3°C,
peninsula 73 June 17 | earthq, recovery by 1977.
73 Sept. 40.0°C
Kunashiri 7.7 [ 270.0 | Nonaka spa |1978 Sept. 42.5°C 5.2 pH increase.
strait 78 Dec. 06 earthq,
79 June 42.8°C 6.)
Akan-kohan (1978 Sept. 49 .1°C 5.7

78 Dec. 06 earthq,
79 June 48.0°C 6.1




Table 3. Change in groundwater with relation to earthqukes.
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Earthquake Change in groundwater
Date Ep:’_ﬁg;;a] M inzl.ogec. uptem‘ro.wn cz::ri‘g:l turbidity | main region affected
1933 Mar.03[off Sanriku 8.3 © © o) Rﬁlﬁéin‘ﬁiiihﬂf
1938 May 29inear L.Kussharo | 6.0 O (x Wakoto spa
1952 Mar.04 [off Tokachi 8.1 O ®© C® © @) :gzlgissgion of
1959 Jan.3) [near Teshikaga [6.2| O O O® [ ) O Teshikaga region
1965 Aug.31|near Teshikaga (5.1| @ @ [ ) Teshikaga region*
1967 Nov.04 [near Teshikaga 6.5| @ Akan-kohan spa*
1968 May 16 [off Hachinohe 7.9 O Noboribetsu spa
1973 Jun.17 |off Nemuro 7.4 e Nonaka spa
peninsula
1978 Dec- 08 At T ® * Tetnikagh towr
1980 Feb.23|off Etrofu Is. 7.2 ] Teshikaga town®

change. Others show no pre-seismic change.

Original table was compiled by WAKITA (1978) and his data are shown by open symbols. Data
treated in this paper are added by solid symbols. *after Kushiro L. M. Q. (1968, 1969), **after
SHIMAMURA (1980). Double symbols show pre-seismic change as well as co-seismic and post-seismic

Table 4. List of shallow earthquakes with M > 4
in the Teshikaga region.

Date

Time

Epicenter 1

*1938

May

29

h
01

42

43.6°N 144.3°E

L=}
~
(=]

1963

Mar.

04

05

52

1959
*1959
1959
1969
19569

Jan.
Jan.
Jan.
Jan.
Feb.

22
31
n
31
06

16
05
07
07
16

33
38
16
40
19

43.45°
43.35°
43.45°
43.4°

43.5°

144,
144,
144,
144.4°
144.4°

20
4°
4°

o

~
[=]

o

1961
1963
1963

Apr.
Apr.
Oct.

09
23
05

03
15
13

40
43
22

43°26"
43°30'
43°30°

144°27"
144°19"
144°19"'

*1965
1965
1965

Aug.
Aug.

n
31

Sept.09

16
17
13

49
04
39

43°29°
43°27"
43°28'

144°26" !
144°26"
144°18'

o O ojlo o ol © o

*1967
1967
1967

Nov.
Nov.
Nov.

04
04
05

23
23
01

30
45
03

43°29°'
43°30"
43°31

144°16'
144°10"'
144°21"

~
o

1968
197
1972

Apr.
Mar.
Oct.

01
22
3

M
10
00

03
o7
59

43°31°
43°31°
43°30°

144°22"
144°20"
144°19"

& o &le 0 nloov olese &2 el e o 0 el

W wood Ny O - - O W =N~

o O Ol O

Notice

that change in groundwater associated with
all series of earthquakes including *event with M > 5 has,

been observed.
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