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1. Introduction.

T. Fukutomi®, quite recently, dealt with the geophysical and geoche-
mical properties of some of the thermal springs in the Idu peninsula.
His results elucidate the various interesting relations that hold between
the crustal movements, meteorological elements, the orifice temperatures,
and the volume of water, while T. Nomitsu®, who studied the Beppu
thermal springs, Kyusyu, has discussed the problem of distribution of
the original sources and their geophysical properties. According to T.
Fukutomi, the water table of the Rendaidi thermal spring in south Idu
underwent a change on the occasion of the earthquake of July 11,
1935. In the light of this phenomenon, it will not be unresonable to
suppose that in the neighbourhood of Volcano Asama as well, thermal
springs and underground water will undergo changes as the result of
volcanic activities.

Information supplied by the villagers living at the foot of the volcano
urged us to investigate the thermal springs and underground waters in
the neighbourhood of this volecano, Asama, which although very quiet
up to 1934, became the scene of violent explosions in 1935 and 1936.

Of the thermal and mineral springs found near the volcano, the
writer specially studied the Sengataki thermal spring and the Senga-
taki underground water by continuous observations of their orifice tem-
peratures and volume of issue. These two original sources of springs
are situated in a deep valley, at the distance of 6 km southeast from the
crater. Our main object was to ascertain if these springs undergo any
change with activities of the volcano, seeing that the results of Noguti’s®

1) T. FurkuroMml and M. NAKADA, Bull. Earthq. Res. Inst., 13 (1935), 616; 14
(1936), 259. ‘ .

2) He reported at the annual meeting of Physico-Mathematical Society of Japan
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studies are based on too small a number of observations.

2. Distribution of Thermal and Mineral Springs.

In the neighbourhood of volcano Asama, especially at Karuizawa,
the popular summer resort, attempts have been made from time to time
to locate a thermal spring with high temperature, with which object
borings were frequently resorted to, particularly as the thermal springs
already known, the Sengataki, Hosino, Siotubo, and Kosé springs, are
all under 35°C in orifice temperature.

The topographical distribution of the original sources of these ther-
mal springs and underground water is shown in Fig. 1. As will be

@ thermal spring. 1. Sengataki. 2. Hosino. 3. Siotubo. 4. Kosé.
o cold spring. .

seen from Fig. 1, cold springs have their origins on the slopes of
volecano, where the water table cuts the surface of the ground. Spr-
ings 5, 7, and 8 are the sources of the Zyabori, the Nigori, and the
" Yukawa rivers.

In order to make clear the relation between the situation of spr-
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ing origins and their heights above sea-level, an E-W section through

qbfervatory

1 km '
_ )
Fig. 2.
E-W section of voleano Asama. H: height above sea-level.

the crater is shown in Fig. 2. The heights of the origins, change
linearly toward E-W derection, that is, the water table inclines by about

5° to the east side of the volcano. H. Tsuya®, Who studied geologically
volcano Asama pointed out the same fact in the field investigation in 1932.

3. The Sengataki Thermal Spring and
Sengataki Underground Water.

Observations of the orifice temperature and rate of flow of the
Sengataki thermal spring and underground water were begun in May,
1934. The thermal spring, which issues from a depth of 100 m below
the surface of the ground is brought to the surface by means of iron
pipe, for which reason, in its passage to the surface from the bottom,
no cold water can mix with it. The temperature of the thermal springs
were measured in the pipe 10 m below the head water with a Hg ther-
mometer, at first daily and later weekly. For the orifice temperature
of the thermal spring, a gas thermometer recorded automatically, and
since the bulb of the gas thermometer was placed 10 m under the head
water by means of a connection tube, the record agreed with the tem-
perature 10 m below the water head.

In addition, since May, 1934, the tempeérature of the Sengataki
underground water which issues near the Sengataki thermal spring and
the atmospheric temperature at the same time were observed, sometimes
personally, and at other times by means of an automatic apparatus.

Table IT and Fig. 3 show the temperatures of the Sengataki thermal .
and cold springs, atmospheric temperature, and an outline of voleanic
activities with their dates and times of observation, from which it will

4) H. Tsuva, Reported at the meeting of the Earthquake Research Institute on
April 18, 1932.
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Table I.
' %i?fii_ : tgﬁ‘;.cff‘ ST:rI%%t:?IEi
Date Time tempera- Sengataki| under- Ay Remark
ture thermal | ground
spr. water
193 | hm| °C °C °C °C
July 11| 10 30 20-3 325 14-0 0-0 | Since autumm of 1931, the
13|10 30 | 145 330 135 +0'5 Xg{fﬁg’é‘f& ﬁ‘irt‘h;’frg;gj
14 | 10 20 165 332 13-3 0-0 | tion of any violence nor
16| 11 30 151 335 13-7 +046 volecanic micro-earthquake.
17 | 10 00 182 330 14-2 +0'6
18 | 10 00 157 325 135 +0-2
19 | 11 00 256 333 14-5 —0-4
20 | 11 15 24-0 330 150 +0-4
21|10 25 180 330 140 +0-4
22| 10 15 22:2 33-2 142 -01
23 | 10 15 215 333 145 +03
24 | 10 30 190 330 144 +07
25| 9 45 188 33-0 145 +0-8
26 | 10 35 156 330 136 +0-4
27 | 10 40 19-2 33-2 14:0 +0-2
28 | 10 40 22:4 333 14-5 +09
29| 10 30 | 205 33:3 14-0 00
30 | 10 50 18-0 331 145 +0-9
31| 11 05 17°5 326 131 —0-4
Aug. 1] 10 15 189 331 140 +0-3
2|11 20 190 333 143 —04
3| 16 00 220 333 145 +0-3
4|16 25 210 335 14-2 +01
5117 00 184 33-4 140 +04
10 | 14 00 | 215 33-3 145 | +03 -
2L | 17 00 185 334 14-0 404 Volcan]ioc mict;lo—feart&qu:fx.kes
28| 10 00 | 230 33-4 147 4.3 | yere observed for the frst
Sept. 4|15 30 | 165 333 14'5 +1-2 gggletﬁgreﬁ?&ry 2 1995
11 | 16 00 16-0 33-4 137 +0.5
18 | 14 00 155 334 135 +0-4
25 | 16 40 117 33-4 12:5 00
Oct. 2] 16 30 9-2 333 120 —01
11 15 00 13-4 333 125 —0-3
31|14 00 87 335 10-5 -15
Nov. 7,15 00 100 333 115 —0-7

(to be . continued.)
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Table 1. (continued.)
i Orifice | Temp. of
A%?x?ii- | temp. of :Sengataki
Date Time tepm era- Sengatakii under- Ay Remark
ttfre - thermal | ground
.‘ spr. water
1934 h m °C °C °C °C
Nov. 13 | 16 00 15 333 10°5 —0-3 | On April 20, 1935, the vio-
1935 lent explosion occurred.
Aug. 24 | 15 25 21-0 33-2 145 404 | On ng 5, ]}];, 15, 16, 12)1,
. . . 22 and 28, the remarkable
Sept. 1] 10 10 15-0 332 13-5 +0-4 explosions ’occurred.
7|15 30 21-2 33-2 14-0 —0-1
15 9 25 11-2 33-2 12-8 +0-4
297 | 9 45 165 33-2 13-0 —6-3 | During April and May the
. . R _ 4. | voleano was unusually ac-
Oct. 9] 13 20 13-0 33-2 11-0 17 tive, quieting down from
20 | 15 00 12:8 332 115 —1-2 | the early part of June,
but resuming its activities
\{ . . . —_0- .
Nov. 1 8 40 55 331 11-1 0-3 in August.
15 9 30 45 332 12-0 +0-7
26 8 20 3-0 33-1 11-0 0-0 | On August 4, 17 and 28, the
Dec. 16 | 13 40 0-1 33-9 10-0 —03 zﬁrfr%ﬁkable eruptions ~ oc-
24 | 11 05 4-0 33.0 105 —07 | On Septembﬁr 19, :}nd Nov-
. . . .o | ember 7 the violent ex-
3111 45 1-5 331 10°6 0-2 plosions occurred.
1936
Jan. 7|11 15 -2:5° 331 10-5 +0-4
14 | 11 20 —-1-2 33-2 10-5 +0-2
21| 13 50 —4-0 332 99 +01
27 114 20 —6'5 33:2 9-5 +0-1
Feb. 4| 11 50 —77 333 9:0 —0-2
9] 12 45 15 33-4 10-6 —0-2 Th Josi d
. . . . e explosions occurre
16 | 15 00 05 33-2 10-1 05 frequently in February
25 | 11 55 —2'5 33-2 10'5 +04 | and March in 1936.
Mar. 2| 10 40 —4-5 33-2 99 +0-2
9113 00 -30 33-2 10-3 +0-3
16 | 10 40 1-0 33-3 110 +0-3
231 12 05 1-0 33-3 112 +0-5
30 | 13 50 —-30 33-2 10-2 +0:2
Apr. 6 10 50 15-2 333 13-0 —0-1
13 | 10 590 1-5 333 10-5 —-0-3
20 | 12 00 156 33-3 135 +0-3
26| 14 15 13-5 33-3 12-2 -0:6
May 4| 15 15 15-3 333 12:6 -05
11 8 35 14-5 33-3 12'5 —05
18 9 10 12:0 33-3 12:4 —0-1

(to be continued.)
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Table 1. (continued.)

| Orifice ‘Temp. of |
A%l?t?ii- ! temp. of Sengataki|
Date Time tg)m era- Sengataki| under- dy Remark
tlfre thermal | ground
spr. water
1936 h m °C °C °C °C
May 22 | 16 15 14-3 33:2 12-2 —07
30 9 00 11-0 33.2 12:0 —04
June 6 7 40 10-5 33-2 12-4 +0-1
13 8 45 16-4 332 135 +0-2
20 9 00 193 332 13-0 —0-7.
27 112 50 18-8 33-2 130 —-0-7
July 4 10 15 17-0 33-2 13-3 —-0-1
12 | 14 00 20:5 33-2 12-8 -1-2
19 10 00 25-2 331 130 -13
26 | 14 07 25-2 33-2 13-0 —1-3
Aug. 2 10 30 21-0 33-2 12-5 -1.3
18 | 13 25 25-2 33-2 12-8 —-19 Until the end of 1936,
. . . 1. explosions  sometimes
Sept. 11 10 50 22-8 33-2 13-2 11 urred.
17 | 13 00 13-0 33-2 12:0 —0-7
Oct. 1 8 15 11-5 33-1 12:0 —0-4
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Fig. 3. A; Orifice temperature of Sengataki thermal spring.
B; Atmospheric temperature.
C; Temperature of Sengataki Underground water.
D; 4y =1y — Y.
E; Explosion.
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be seen that the temperature of the thermal spring showed no changes,
daily nor annually, nor any other changes during the volcano’s inactive
period of 1934 nor in its active periods in 1935 and 1936, whereas Sen-
gataki, a cold spring, showed 15°C and 10°C as the maximum and
minimum temperatures. ’

As will be seen from Fig. 4, the orifice temperature of the Senga-
taki cold spring and the atmospheric temperature changes in parallel,

y=105+ 017X

-10 ' o 10 20

Fig. 4. X; Atmospheric temperature.
Y; Temperature of Sengataki underground water.

the rate of variation in the two temperatures being about 1/6.
The two temperatures are connected by the equation

¥, =1050 + 0-17x,

where x=atmospheric temperature,
y.=caleculated temperature of the mineral spring,
1,=observed temperature of the mineral spring,

dy=y,— Yo

In Table I and Fig. 3, 4y is shown with the other elements, but
we cannot find any systematic relation to voleanic activities.

From the results above described, changes in the orifice tempera-
ture of a cold spring are not related in any way to volcanic activities
but are due to the effect of atmospheric temperature.

As-to the Hosino, Siotubo, and Kosé thermal springs, no changes
were observed either in the orifice temperature or in the rate of flow.

*.
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4. Conclusicn,

Although the writer had expected that terrestrial heat in the vicini-
ty of a volcano would change with voleanic activity, as the result of
which the temperature of thermal springs would be affected by some
variation in volcanic activity, the present observations gave a negative
answer.

In his papers on the Rendaidi and other thermal springs, T. Fuku-
tomi® concluded that changes in the orifice temperature of thermal
springs are due to changes in the intermixture of underground water,
escape of heat by conduction, and other causes. The results of our
present observations in no way contradict his theory.
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