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Abstract

To make clear the underground structure of the Matsushiro earthquake
swarm area, boring was conducted at the foot of a hill named Minakamiyama,
Matsushiro-machi, and various kinds of geophysical observations which are con-
sidered to be associated with the earthquakes were carried out,
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Photo 1. General view of Mt, Minakami. Photo 3. Boring work.

Photo 4, Logging instruments.

Photo 2. Boring tower.
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1. Geological profile of the boring care.
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Fig. 2, Schematic diagram of
velocity logging. Fig. 3. Time-distance curve,

Table 1. Velocity logging condition.

i
Date Pickup depth F Shot — point depth O harge
H D (Dynamite )
June 22 6§3.60m B4 0m 100g
83.60 9.8 7 100
10360 9.8 7 100
12438 9,9 2 100
14455 9.8 0 50
16478 9.5 2 50
17468 9.7 0 50
June 2 4 0 840 100
700 8.40 50
1100 840 50
1850 7.7 0 50
2000 7.5 0 50
Table 2. Measurement of velocity logging.
) ..o | Interval
Pickup depth |Travel time (7)| Distance {s) |Average velocity vt,]iﬁy(m)
m ®x10°% sec m km/sec km/s ec
0.00 142 10,47 0771
6360 2.6 3 3 5518 2096 5511
7000 271 6273 2265 h1s
8360 3,204 7409 | 2312 5o 47
103690 3.88 9401 2423 3'413
11000 411 101187 2478 ; 9
12438 450 11469 2549 -252
14455 507 134.85 2666 g -
16478 558 15513 2638 f:au
17468 6,016 16514 2.745 .
18500 6377 17675 2772 3215
20000 6.6 97 19174 2862 684
2.3 REBE 2B L, ZOOmMBAREEIOIMEEWTTAN

SEOBME, RETKELLTI(UARE (nPheILAAF) , RENORBONEITHE
9, NHKHEHHMoBLHIC L b, HEEH L., COER, 12V TKENERLLTEL
ATORBLRL AL, FEEREHRED BE CHRKEENMEL X,
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Fig. 4, Schematic diagram of

electrical well logging,

Table 3, True resistivity.

Depth True resistivity
m Om
4 4 approx . 280
52 approx . 150
6 0~6 4 2B G
65 380
68~71 280
T2~76 400
7T8~84 300
E6~89 489
83~101 350
102~114 280
117~121 460
128~148 260
150~155 150
1586~164 60
165~168 80
169 150
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Fig.7 Schematic diagram of measurement of electropotential
field in bore hole and geocelectrical sounding.
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geoelectrical sounding
AB/2 100m 250m 500m 1000m
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Fig, 8,
sounding.
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Vertical electrical
gounding {¢ — 4B . 2).

Fig. 9.

Mt. MINAKAMI

700m
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m
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Fig, 10, Interprefation of geoelectrical
sounding curves compared with
drilling result,

Profiles of electropotential in the bore hole induced by geoelectrical

B Base station,® : Field station,
. C '-Geoe]ectri_ca] sounding peint .
Fig. 11, Telluric current observation.
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Table 4, Observed telluric current,
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Wineh  Thermomeler

DCAME Pan reconder

1. Range
spoatanzovs potentinl. £0.Im volt— 11 5volt
temperatire — 8T~ + 1507
sensitivity: ¢.05C

2. Sonde

diameter §Smm, electrode 3. thermistor alement

Fig.13. Schematic diagram of
temperature logging and
measurement of temperature

at bottom of bore hole,

Temperature gradient of temperature logging.

1st Measurement

2nd Measurement

Depth .interval | Temperature grad,| Depth interval Temperature grad,
42~ 63m 1.25C/100m 42~ 85m .59 C/100m
63~100 0.8 3 85~ 110 .38
100~115 6.57 110~ 160 1.25
115~142 1.9¢2 160~ 200 0.5 4

Point of inflection ! 63, 101. 4, 106, 1il. 4 m { from Ist mMmeasurement )
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&% Fig, 14 £Table 6ERT,

o e
o}

S—
B -

s
(=

e
wn

Temperature at bottom of bore hole

Fig.14. Depth-temperature curve.
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FEH b THEROE 2R 2 5. HHLD
SWi0m, BEX—-2mOFKCSsS~7T oM, X
BORLEAEEHLGRWK (16.0~165C) 250
£/min BEHTYwE, (R#L,1921~19850
Fouitel s s, EFORTHRRASA
148°C, 6 819.3C, 7B2380CTS2. ) —4,
BECLCHNOLEREL160TCT25, &b, O
BEILPSICEA LAKIEI6C T80 £/ mink 2 BEfd]
(b, TOWr—v e ES5ALR. AR,
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ERL, TABOCEELENADL, EMELD
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Table 8§, Measurement of Temperature at bottom of bore hole,
Temperature at bottom Temperature of spring
Deph Date Condltion of bore hale water of bore hole
42m May 28 to 23 h drilling and casing installation
from O :\11 to42m
from 232 30 m ) 18.0° C
May 29 o Th measurisg ~18,0*C
My 30 8% C
88 May 31 to 20 h drilling
from 20 h
June 1 to . gp measuring 17,0°¢C 18 C
6.8 June 2 018 h 1 c
June 4 18,7 C
June 5 menguring ~16.3° C
142 Jupe 8 mesauring ig.2° C
) June 12 ts* C
14B17.5° C
Juse 13 16, & C
June 14 18,0 C
181, 2 June L6 to 18 b drilling 8R20°C
from 18 b aer C il e
measuring ~
June 18 o Bh 21,8 ¢ Bn 18,5 C
161 20.5°.C
June 17 48205 C
[ H June 18 to 1B h driiling 8h20,5°C
! 15k 22,2° ¢
June 18 to gy measulng ~22,0'C Bh 30,5 C
2R 0°C
197, 8 June 50 1o 20 h drilileg T
snother measuring end
geophiyeical logging oo
Sune 28 22.8° C 21,
Tuly 1 measuring ~22,6'C 270 1/min
Fid] Pouring of mortar and cutting
of cement repeatedly for
July 8 stopping spring water
July 1 10 28 h expanding bore hole (160~
200m) with underreamer
from 23 h
Juty & to  6n Dmel8arig 25,5 C
July ¢ to 2 b 30m ToeATIring ~25,8° C
Table 7, Geothermal gradient computed by temperature
at bottom  of bore hole.
Date June 5 !June [ IJune Iﬁl.l'une 19| July 1 |[July 7 |July 9 }
Depth m | 068 142 1812 181 1978 | 200 200 7134'
Value C 18.3 150 21.6 22.0 { 22.6 235 25.5 19.5
Geothermal 36
grad. (1) 23 2.0 3.1 3.2 3.4 3.9 &0 20"
T/ 100m(2) 6.7 6.1 6.5 8.0 120
13} 9.9 (b 7.9 10.0 157
(4) 8.8 5.8 6.4 2.9 14.3
*By temperature logging.
#+ Computed from femperatures at depths of 42m and 134 m temperature

logring .
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Table 7O, 165mOMER 200CETA2L
Table 7T@3), 20.5CLTH L4 LEEE
B2, Pig Wtz oBe2ROTHELE, 6~
§'C/100mE%k D, ke, WRHFMETHTEL
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1967

Table 8O L b T A, ERRZEMUEBRD
EAEBHDOE WA TEL Twd, REILETO,
mEEE, EnEEOHERE (5°) AR 3L
%,

2.40 EERARE

HeEOR T moBeRERARXBRETE -
o, BERAEO LS DTS S,

5 mfif & N=29 #&L, 7£8Tb
4.85 ~ 5.30m
10 m N=39 9.85~1030m
20 m N =50
211 AP EKAEA

BE199mL b AMNBHL, chitrvR<b
WO BbNEIEATWS, BWEREFTERRL,
A AN THERYTable KT, ZO8
Harnbe 2RKBERRTHRAWILERLTY
A, hE, BRECL VBN AILAKENSD
Ol %#RH L L350 ppm BELLZD,

Table 8. Deviation of drill hole.
Depin Azimuth Drift
20m - - g80°
40 - - 89”
60 N15° E -87°
80 N 7°E - 86°
100 N 3° E -86°
120 N12°E - 8 g°
140 N11° B -885°
160 N 7°E - 886°
180 N 7°E - 86°
200 N11° E - 886°
| 1

Chemical composition of water from 198-m depth in bore hole,

1} Bubble (ce/t}
Ar 0, N, CH,
0.31 .18 1289 0.¢
2y Water (mg/1)
t emp. pH ¢1— HCO; 8077 Catt Mg total Fe
220C 7.7 2068 2318 559 445 2.9 008
KMnO, const. free COe
613 7.9
Analyst : §. NAGATA, T. MURATA (Geological Survey of Japan, 1966)
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