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Abstract : Kakkonda (Takinoue) geothermal field is one of the most active seismic areas
in Japan. Over 7000 microearthquakes, which occur mainly in swarm, are observed per
year. Hypocentres of the microearthquakes are calculated by new seismic velocity
models, which have recently been proposed based on explosion seismic studies. Relocat-
ed hypocentres are quite close to those proposed in a previous study but most of them are
shallower due to a high velocity surface layer of the seismic model.

The number of the hypocentres decreases rapidly 2 km below sea-level. A conceptual
model with probability density of hypocentre and energy distribution is presented to
indicate active seismic regions. A contour map for the lower boundary of the region is
concordant with that for the top of a neo-granitic pluton, which is estimated from well
data and associated with the deep geothermal resources. Deep microearthquakes in
Kakkonda are considered to be spatially related to the neo-granitic pluton.
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BPRTFECONTHEEEINZ -,
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1982 £ F'SE 0B 3BHIA S iz AL 4 RO
IS TEEI R T Tz, EREHSEEZHEELT
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Matsukawa
\
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0 40¢kmD
-
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[ Seismic Station

140°50" & 5.
Map showing the location and the topography of the Kakkonda Geothermal Field. Seismic stations
and well bases are also shown as open squares and circles, respectively. Five stations are located on

Fig. 1

the north bank of the Kakkonda river and other three are on the south bank. Each topographic

contour is drawn every 50m apart. X and Y are the Cartesian coordinates based at the point of 39°

50’ N and 140°50’ E.
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YFEY FT6.03mEEETHEAILT6A v Fr—y
Y7 REA LR, 5%4 ¥ FEy hT50.3m % THEH
2ITo 72, MOV CRFLSER (RN D) 136

ERE

1)

BRI MATH-22, GS8IERRPAREL 20T
bHole, i, HEFEHECKEL %, ETE8HKS
ORFADI-DE (& LIFTHET 5L exh, BHITFE
LTz 1987 & 8 F OEFFBLER CE T 3 KR
Lotz SEESEONME, B oEE, /1 v,
BRESHEERECEE IR CE LD S,

2.2 YUER BT X T A

RBEHSCHRBEINLTW S 2 Hz OEERMBEIC X
DEBRESCEBRINIHEBRER, BREcBrnlR
{EEEE T 36 dB DI L B¥EF W 1kHz O V-F &
Bp3 7 N THAREFE TEBERASZENNOIGREE
WEEINS, GEBETIR FM EXINES2EHU
7Fu Il ERRRLRE, 7Y v 7 S 500 Hz,
AEY NP AUFEDLREY YT AV INVT—F L
THET —7wikans, BR7T —7wiska it
B —5 1, HEREFRNONEY AT A THIEER
7% ¥ QM LB Tbh S, %72, 8 HIAHFERD 3 #
HORESBEEEEI LD YA =BT 5
nt, EFMTbNh3.

WSk, 1EDO NV —EHI 177 A veE
LTCEHBESNESZ 5050, 1774 VRIZEED
HBIBEL TWBEAIE, 005 9 2 TOEMES
B THBT 5, X, THEBSRIANOESRL 2o

ERMOMEHE OB A Y X b, Latitude & Longitudeid #8E (L) L RE GHE) TH D, X, Yiddks 3950, &

% 140°50 R HL¥E - U7 BBER T, ZIXWKED 5 OFE 2%, Correct PREMAMIEME A2, 1994)THD,
Altitude & Depthid # — h VEMT COBAFOFOORE LEETH 3. MBEFOWRL /4 vV AT,

Table 1

List of seismic stations in the Kakkonda Geothermal Field. Latitude and Longitude are North Latitude

and East Longitude, respectively. X and Y are the Cartesian coordinates based at the point of 39°50
N and 140°50’ E. Z indicates the altitude of the seismometer above sea level. CorrectP represents the
station correction for each station in second (after Ikeuch et al., 1993). Altitude and depth are the
elevation of the well head and depth of well in meter, respectively. Types and noise levels of the

seismogram are also shown at the rightmost columns.

Name Latitude (N) Longitude (E) X Y 7 CorrectP Altitude Depth  Seismo- Noise
degmin sec deg min sec (km) (km) (km) (sec) (m) (m) meter  pkine
GS1 39 4953.112 140 53 18.420 4.718 -0.211 0.871 -0.007 917.7 46.3 122E3DS 17
GS2 39 49 43.140 140 52 55.560 4.175 -0.519 0.760 -0.005 807.3 47.5 L22E3DS 13
GS3 39 49 08.220 140 51 52.632 2.678 -1.596 0.933  0.003 981.3 482 L22E3DS 9
GS4 39 5004.092 140 51 15.588 1.798 0.126 0.717 0.000 745.3 28.8 I122E3DS 27
GSS5 39 49 38.892 140 52 26.220 3.477 -0.651 0.718 0.010 7175 - 122E3DL 40
GS6 39 49 02.532 140 52 52.068 4.093 -1.772 0.699 -0.042 698.6 ---- 122E3DL 17
GS7 39 48 51.048 140 53 59.640 5.700 -2.124 0.453 ~ - 502.9 49.7 122E3DS 17
GS8 39 49 52.212 140 52 04.188 2.953 -0.240 0.678 -0.005 726.1 48.1 L22E3DS 22
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Fig. 2 Daily number of microearthquakes in 1988.
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Fig. 3

(a) P-wave velocity models proposed in the previous studies and (b) velocity models used in this study.

Stepwise and slant lines represent the models for HYPO71 and HYPOMH, respectively.
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Table2 Velocity models for HYPOMH and HYPO71 used
in this study.

DHYPO71
Depth Width Velocity
Top Bottom
(km) (km) (km) (km/sec)
Layer 1 -1.00  -0.60 0.40 3.25
Layer2  -0.60 -0.17 0.43 3.60
Layer 3 -0.17  99.00 99.17 4.20
2)HYPOMH
Depth Width Velocity
Top Bottom Top Bottom
(km) (km) (km) (km/sec) (km/sec)
Layerl -1.00  -0.60 0.40 3.25 3.35
Layer2 -0.60  -0.18 0.42 3.35 3.90
Layer3 -0.18 0.17 0.35 3.90 4.20
Layer4 017 9917 99.00 4.20 4.30

* Hirata and Matsuwura(1987) Clk, BEHE "0/ 7 41
HYPNLI(Hypocenter determination by a nonlinear
inverse method) £ LTINS T3, KFETHE»NRS
D7ar I ha—FZENRLHYPOMH L W5 LR 2 HH Y
5,
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Fig. 4
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y(km) Hypocentre Distrubution calculated by HYPOMH
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Hypocentre distribution calculated by HYPOMH. Crosses symbolized hypocentres with depth above sea
level. Closed triangle and circles show those with depth between 1km b.s.l.(below sea level) and sea
level, and between 2km b.s.l. and 1km b.s.l., respectively. Closed squares denote hypocentres below 2km
b.sl. X and Y coordinate are the Cartesian systems as the same as in Fig. 1.

y(km) Hypocentre Distribution calculated by HYPO71
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Fig.5 Hypocentre distribution calculated by HYPO71. Symbols are the same as in Fig. 4.
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Fig.7 A contour map of seismic energy distribution calculated by eq. (11).
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(a) A contour map of bottom boundary of the high seismic energy area. Labels indicate the bottom
depth b.s.l. and dots represent hypocentres of the earthquakes used in the analysis. (b) A contour map
for the top level of neo-granitic pluton body estimated by well data after Kato and Doi (1993).
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