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Geologic Structural Control of Kumanokawa Hot Spring Area
in Fuji-cho, Saga Prefecture
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Nichiboh Co., LTD

Abstract

In recent years, thermal water supply from the Kumanokawa Hot Spring owned by the Fuji-
cho has remarkably deteriorated, so re-drilling of a thermal spring well has been expected. A new
drilling has been done to recover the original output. We have carried out geological, geochemi-
cal, and CSAMT (Controlled source audiofrequency magnetorotelluric) surveys, and thermolumi-
nescence measurements of fault clay in the vicinity of Kumanokawa Hot Spring area, and ana-
lyzed mutual relationships among those surveys and measurements. A new spring well of 650m
depth was drilled ca.200m south of the preexisting wells, and thermal water of 38.9°C with 200
L/min has been obtained. The analyses of new data has resulted in new information concerning
the geologic structural control of the Kumanokawa Hot Spring. They are: 1) The thermal water
discharge occurs at the intersecting point of small faults with trends of NNE-SSW to N-S and
joints with NE-SW and E-W trends in the Late Cretaceous Saga granite. 2) On the 500 m east side
of the preexisting wells occurs a hydrothermal alteration zone striking NNE-SSW with nearly ver-
tical dips and bearing many small clay veins. The width of the alteration zone is up to 200m. 3)
From the CSAMT survey, the zone is inferred to be gradually shifting to NE-SW trend with west-
erly dip at greater depth. It attains low electric resistivity at-700m depth directly below the preex-
isting thermal spring wells. 4) The thermoluminescence measurements indicate that the
hydrothermal alteration zone is younger than faults and joints. 5) The intersection of small open
faults and joints provides a good passage to thermal water, whereas the hydrothermal alteration
zone is a barrier to the water.

It is concluded that the thermal water in this area is derived from ca.-700m depth along the
hanging side of the hydrothermal alteration zone. The zone prevents shallow ground water from
reaching and mixing with the thermal water, and acts as a barrier to store thermal water
upwelling from the depth. The thermal water discharges through small openings provided by the
intersections of small faults and joints.
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FORMHIAT IS, BEFRIRATE CIRAKEB O LEME L E2 o N SR e L2, B
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Fig.2 Geological map of the Kumanokawa Hot Spring area showing the preexisting wells
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3. RROJIRREADME

31 WELETEE
ROJINRRELOMFIZ, L IcERIL
ARDOBHRARI HIICHE X, BEHIIHEF
FWIEDRY, SHICHEAEICES (Fig. 1).
B ELIIERILROEMILETICH
D, EE300~400mDLUH#H» 5% 5. B
RITFEENOMEKHL»SEELTHBY, B
REHIEH 100 m OB WEEFHICERE S T w
5.

Table 1 Hot spring data of the Kumanokawa No.1 and

No.2 wells

OB & ROJE— | OIS
TR AFI634E3 H | FRi44E7 B

WEHIEE (m) 215 650
HhHE (¢,/ min) 60 183
SRR (C) 25.1 38.7
AR () 10.0 30.0
pH (—) 8.0 9.48
AEREY (mg/kg) 99 176

A 4>~ (mg/kg)
) F A — 0.0
FrU YL 18.9 48.6
B L 0.7 0.3
S VAR 0.8 0.0
HIN L 12,5 1.7
TLIZY A 0.2 0.0
<~ v = 0.0
J — 0.4

&1 4> (mg/kg)
TvE 0.2 1.1
b= 0.2 23.8
PN/ 3 0.0 0.4
bl 6.0 14.6
RERIK SR 70.6 24.8
R 0.0 25.6
R — 1.2
AF A 28.2 21.2
TEHE ALk 3.1 2.1
TRV (o) 26.65 34.62
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LDOZ LS, BEMIEIINSIHEONE L HEOSEEIH7=5 LE 2 b1 b (Fig2).

BHBOEEIERET I, BHEIA>722OEERIEOND. Zh5OEEROERIZIE
LAENSHONNESSWTH 5. F72, BEROEIE—MZITIZ10em T O £ 2% <, ZEEY
ELTEEHa, #AY Y, YUHA b, RREBIOCRREE/ErE) 0+ MNEABEY A
HOND. &I, HORGEEOFEE) FHRMNETIE, NNESSWHROBRAEER (DO & 13
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I, MRbEAETHY, 2L LTIIZEELAL SRS,
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4) RSB H D500 m T HEH 1 NNE-SSW J5 A1 L2 OF B BoKZS B8 ASHIxT 9 1 22 i 3 5 #iFH A%
D, BEOBHICHIES L TWALEILNS,

5) BKEEREHEICLT, BT KOKIIIFERMTEL, REATIHMEL ZoTBY, BEAOE
ERM L L THKREERPS T AKIBEX LOBEEZ AL TV A L HESINS.

6) BBOJRROE L 2LORETH S [HOE], [HOINE] O2RBEATRERELTHD
ErEZEZBHE, BAREEFICL2HMTAES LOBEER, BEORHICOHTEITLLEESN
5.

3.2 H{bFEE

WERE TEOMERDMEIRZ BT 2 HAT, HAKRET X (&8E), M REEY A GRASE)
BLUHFBEEI A (a MY v F L= a v ho oy =)L b H AERL S I HEASED
WA T o7z, BEHFEEIEE (1985) 126t - 72, Z OHALFERTIZ, HFKEHN A B L O +HiEk
WOFRE I BB ELRE L, MR A, BARSETIA (S Fy+hor)BLUT K/
MO VIIIRTBOFAEEZRE L TWAE, T N/ o v id P RETEE T 2 OflED» HE SR,
FRIADEN (R ; 7 Fo>>boy)»s, BEHMEERTESRE L TH S O kEHES
ZERTDT, CORPBVEREZORMIEVNILZ2RYT. SV /oy hofErlkEwiiy,
ZBRZEoTEPOEFI P OB L CE LT ADNELEINLI L LD, MR EOHED
HRERMETHIENTE S,

LWEHE ORI T % 729, Fig. 3alZEEMIBELIN ) =7 A~ &KL, ZHUEEEO
fik % Fig. 3b2* b Fig. 3IIRd. T/, ThH6DY =7 x> b & KHIERHE L D% % Table 212
Y.
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2) i SNEEE ORIBES AL, BHBMTL DS, B0 TRE OB BT 548
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Table 2 Relationship between lineaments and results of geochemical and CSAMT surveys in the
Kumanokawa Hot Spring area

V-7 A B C
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R ER AT A O A A
Tk O O O
AT RE T A A O
% P/ bu A A o)
Hb R R AT A O A

. s BwTZ (et 7
WEERIEO. | psiomic s R | G AR BL<Bhbn, R
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FIETROLNS.
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BNVET A PO N TWEZERRELTWAE, ZOYZT AL NO-O 1d, BukBgE
DFGHRFEINIET 5.
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NRZHBEEOHFER TR =T A L ORI =T A Y FOIEISND DD, HALFHEETIZY
ZTAYIORV T A PO-DQ Lo TSR TVRBE I LERELTVS,

3.3 CSAMTEEZE

CSAMTHAE R T OBERNLIEINS A2 ILET 2 FEDO—2TH 5. FEM* KT 5 IEREHE
&, R L IRECTIE BRI T~ Q- mOB W EHEL RS, BULCmRS X 0S4t
& o THIBPUEAMR 2%, CSAMTHEIZZ D & 2 ZIbMEEOWIIEE* R L, ek
DIFEEFEERE 2NN EXFNT L E10L > T, WTFHEELIETL-0ICRA50DTH .
FRAT T ER AT B - ANIT(1986) 127R SN K TP BERED —KTTA v N— V3 viEIfE-72. T4b
b, REOREL & I o 2 RABKE T2EMTRANRECL o CRBIMGEE KD, Z0L X
DRIELIEH AWM L. SHEREETU S5 LI12L o TTo7:. REBRE ZEHM L OEIT
5~6kmTHY, REEENI0mEBLLTFT—FIZo0nTIE, =7 74— FEIRPE &SNS
720, MEFTIIEER L Twhiewn,

C DOFERD S PR KRR 2R L, ZH2EICHEE300mB & ONERE 700 m O H T M % (&
B L7z (Fig. 3g,h). DIF, BEINVRLENH ORIKICOWTERT 2.

1) ¥REE300m KT FE R (Fig. 3g)

100 Q - mARGOEHARPTHEIRA A O 9ET % NESW SR 5. & DR EPERIS,
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SNns.

2) REET00 m LHHTFEX (Fig. 3h)
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Fig.3 Iso-concentration maps by geochemical survey and resistivity contour maps by CSAMT survey.
a: Survey area, lineaments and locality of new well, b: Hg in soil air, c: Hg in soil, d: Rn222 and
Rn?20 in soil air, e: Rn?22/Rn?2° ratios in soil air, f: COz  in soil air, g: Resistivity at-300 m depth, h:
Resistivity at-700 m depth
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Fig.4 Dorilling data of the Kumanokawa No.2 well
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Fig.5 Thermoluminescense intensity for fault clays against strike of faults in the north Fuji-cho
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Fig. 6 A possible model for the flow system of the Kumanokawa Hot Spring
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