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Abstract

There are three flowing springs, three fissure springs and two geysers at Motoyu Spa. A
flow of water generates usually negative streaming potential. A flowing vein and relative magnitude
of spring are estimated by the analyses of accumulated curve of electric potential and potential
gradient curve using SP method. The passages of flow of spring water are decided by the continuity
of electric potential anomalies among the survey lines. And the details of passage of water flow
are estimated the changes of streaming potential caused by activity of the geysers.
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Fig.1 Old sketch map of Motoyu Spa in the 1600s (Edo period)

Photo-1 A general view of Motoyu Spa in 1992
Eb: Ebisuya Hotel Ge: Gensenkan Hotel
Oi: Oidekan Hotel
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Table 1 Physical properties of hot spring

| Neme of | Driting | TR0 21| R | e e | charge | PH | contuetivity |, Remrks
spring year (m) time gush |spring (C)| (//min) 1987.10 mS/cm at 18T C: air temperature
1 |HE D% | 1960 970, 1970.6 N 37.0 20.0 o —
1992.4 N 39.0 8.0 6.5 2.6 17e
2 BRI D% 1979.12 | 15.0 1970.6 N 39.0 8.4 e s
1987.4 P 37.3 15.8 Tii5 3.0 13T
3 |BAEDE | 1966. 7| 82.25 | 1970.6 G 49.5 17.0 == =
1988.4 G 53¥2 14754% 7.6 3.9 * Mixing water
4 | @ #%5|1966. 8 | 108.0 1970.6 G 53.0 1:2-:0 i S
1987.5 N 55.2 — {3 4.8 13C (Stop in 1991)
5|JC & fE|1966. 8 | 102.0 1970.6 G 46.5 23.4 = = * Mixing water
1988.4 G 63.7 14.9* 2 4.4 *1992.4
6 [ H s — — | 1970.6 | N 51.0 4.0 S -
19924 N 50.7 3n2 6.8 ik 13T
T &R == 1715 1970.6 N 51.0 8.6 — -
1992.4 N o e = —
8 |AthD% — = 1970.6 N 49.5 T2 — — * Best hole out of
1992.4 N* 46.0 351 6.7 3.8 six spring
9| K 150 1970.6 |nogush
1992.4 disappearance

Data in 1970.6: after A. SUZUKI®. Type of gush. N: natural yield, P: pump up, G: geyser
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Fig.2 Topographic map of Motoyu spa
A,B,C,D,E, F,G,Hand I: SPsurvey line jand k: Additional survey
line Eb: Ebisuya Hotel Ge: Gensenkan Hotel Oi: Oidekan Hotel
1~8: Source of hot spring 9: Drilling hole G.: River

100m

Fig.3 Geologic section of Motoyu spa after A. Suzuki®
1: Gravel bed 2: Akagawa formation 3: Kogenlava 4: Rhyolite
5: Tuff Fukuwata formation is composed of 4 and 5.
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Fig.4 Method of analysis of the SP values
E1 Curve: Potential gradient by SP correction values Eg Curve: Electric
potential by accumulation of potential gradient of E; Curve Es, Esand
E7 Curve: Potential gradient by process of running average method based
on 3,5 and 7 terms, respectively W: Vein of hot spring Wi1-W2: Width
of vein Wyo: Center of vein m: Hydrothermal alternation zone
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Fig.5 Method of analysis of the SP values
Ei, Eo, E3, Es, E7, W, W1, Wz and Wo: Same symbole as Fig.4
©: Fissure zone
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Fig.6 Electric potential curve of SP (Eo) at A and B line
Dotted part: Hot spring vein S2, S3, S5 and S6: Source of hot spring
The section of A, B and C survey line shows on the right side.
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0 50 100m
Fig.7 Electric potential gradient curve of SP (E3) at A and B line
Dotted part: Hot spring vein S2, S3, S5 and S6: Source of hot spring
Rectangle: Magnitude of hot spring vein that is classified according to
dimention of potential change. Vertical line in rectangle: Center of hot
spring vein Arrow: Direction of flow of hot spring
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Fig.8 Electric potential curve of SP (Eo) at D,E and H line
Dotted part: Hot spring vein V1, Vg, V3 and V4: Principal hot water vein
respectively S7 and S8: Source of hot spring ©: Fissure zone m:
Hydrothermal alternation zone The section of D, E, F, G and H survey
line shows on the reght side.
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0 50 100m
Fig.9 Electric potential gradient curve of SP (E3) at D,E,F and G line
V2 and V3: Principal hot water vein S6, S7 and S8: Source of hot spring
Arrow of dotted line: Direction of flow of hot spring through fissure zone
The rest of symbol are the same as Fig.8.
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Fig.10 Electric potential curve of SP (E3) at Hand | line
V1: Principal hot water vein The rest of symbol are the same as Fig.8 and
Fig.9. The section of A,B,C and I survey line shows on the right side.
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Fig.11 Passages of flow of hot water at Motoyu Spa
Vi1, Vg, Vsand V4: Principal hot water vein respectively
©: Flow of hot spring through fissure zone Eb,Ge and Oi: Hotel
1~8: Source of hot spring a, b and c¢: Natural radioactivity anomaly
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Fig.12 Streaming potential caused by eruption of G3 geyser
Shadowed portion:Hot water flow to geyser Arrow: Direction of flow to
geyser Pipe: Corrosion potential of pipe E3®:E3 at Eruption stage
Es: EsP at Pause stage Streaming potential A : A =E3°—E3?
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Fig.13 Streaming potential caused by eruption of G5 geyser
Shadowed portion: Hot water flow to geyser Arrow: Direction of flow
togeyser Streaming potential A1: A1=E3°—Es? Streaming potential As:
As=E3®*—Es? Ejs: E3® at Eruption stage Esz: E3P at Pause stage
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