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Fig. 1. Epicentral distribution (upper figure) and vertical profiles (lower
figures) of earthquakes during the period between 20 and 22, Sept.
1969. A large double circle with error bar indicates the main shock
(M=3.7) at 18: 15, 20, Sept. 1969 located by JMA. Small double circle
indicates a foreshock. Dotts at Motosu (top left) is the seismometer
array used for hypocenter location (MIYAZAKI et al., 1981).
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Fig. 2. Epicentral distribution of seismic events determined by the data obtained
by the joint observation team during the period from August to September, 1979
(closed circles). Open circles indicate the epicenters determined by JMA during
the period from Jan. 1979 to Aug. 1980 (SHGCHU S0GO KANSOKUHAN, 1982).
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Fig. 3. Location of the seismic and tilt observation station (Hakoarezawa
tunnel) and a satellite seismic station (Motosu).
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Fig. 6. Daily number of earthquakes recorded at FJI (tunnel).
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Table 1.

List of earthquakes (S-P<3s) observed at FJI
(Hakoarezawa tunnel).

ERIUDOHEE « FEAHEHN

Tr. Amax. mm

cacaacayu

Y M D h m LM S-P sec.
A% H
1982 Oct. 13 16 28 2.0 6.0 9.0
16 09 27 D ca.2.0 Sat. Sat.
Nov. 1 07 11 1.5 2.0 4.5
9 19 08 3.0 2.5 4.0
13 04 18 2.0 6.5 10.0
24 14 32 8] 1.2 23.0 Sat.
26 00 21 1.4 8.5 10.5
28 09 31 2.5 6.0 11.0
29 02 27 2.8 1.5 3.0
Deec. 1 00 15 2.9 21.5 30.5
4 21 33 D 2.5 16.0 30.0
1983 Jan. 2 01 26 2.0 4.0 6.5
10 01 26 D 2.0 9.0 19.0
22 04 52 1.6 2.0 5.0
23 18 46 8] 2.0 4.0 85
28 12 18 U 2.5 Sat. Sat.
Feb. 2 03 15 D ca.2.5 2.0 5.0
3 19 14 8] ca. 3.0 Sat. Sat.
4 09 37 3.0 3.0 6.0
8
9
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Table 1. (continued)

SeEl 3

Tr. Amax. mm

Y M D h m IM S-P sec.
v H
1983 Apr. 29 22 39 ca.2.6 Sat. Sat.
29 22 49 2.6 2.0 5.0
29 22 59 2.5 2.0 4.0
29 22 59 ca.2.3 Sat. Sat.
29 23 18 2.6 3.0 5.0
29 23 19 2.5 2.0 3.0
29 23 23 D 2.6 4.0 7.0
26 23 42 D 2.8 Sat. Sat.
30 00 35 2.5 3.0 5.0
30 03 30 2.5 6.0 11.0
May. 6 20 34 D 2.6 6.5 10.5
23 07 20 ca.1.0 Sat. Sat.
23 07 20 U ca.1.0 Sat. Sat.
24 08 38 ca.2.9 11.0 41.0
25 13 45 D 2.9 5.0 9.5
30 23 42 U 2.9 3.5 16.0
Jun. 6 23 19 D 1.7 26.0 27.0
26 12 34 U 3.0 26.5 41.5
Jul. 6 10 08 6] 1.3 30.0 Sat.
8 08 28 U 1.4 3.0 8.0
16 08 17 U 2.6 Sat. Sat.
26 08 03 2.6 11.5 14.0
Aug. 13 04 11 1.9 6.0 17.0
14 05 31 U 2.9 29.0 30.0
21 03 54 U 3.0 23.0 34.0
21 09 32 8) 1.4 Sat. Sat.
23 07 06 2.9 10.0 21.0
27 04 21 1.3 3.0 5.0
Sep. 1 23 07 U 3.0 8.0 11.0
3 00 54 3.0 2.0 3.5
16 17 18 U ca.l.2 39.0 Sat.
17 03 28 U 2.9 3.0 4.0
17 03 38 U 2.8 7.0 9.0
21 00 56 2.7 2.0 5.0
24 14 29 U 1.5 15.0 40.0
25 02 12 ‘ U 1.4 7.0 22.0
25 05 3l 15 2.0 4.0
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Table 1. (continued)

fetEas il

Tr. Amax. mm

2.5

4.0

Y M D h m | LM | S-P sec
5 \Y H
1983 Oct. 8 22 20 U 1.9 9.5 | 19.0
12 23 32 U 1.3 | 100 165.0
17 00 04 2.7 5.0 15.0
17 18 33 U 1.4 6.0 13.5
19 12 5 | D 1.4 15.0 21.0
19 15 52 i ca.3.0 4.0 6.0
28 02 5 | U 1.3 5.0 7.0
Nov. 3 08 42 | 1.5 5.0 7.5
7 02 16 ' D 2.8 7.0 12.0
15 07 50 | 3.0 4.0 5.0
22 00 59 3.0 2.0 3.0
Deec. 4 21 02 2.2 3.0 4.5
10 06 24 ca.2.0 2.0 3.0
18 05 18 U ca.1.8 6.0 8.0
20 21 52 3.0 5.0 6.0
21 17 2% 1.5 4.0 7.0
21 17 31 | ca.1.1 3.0 6.0
24 02 08 | 2.8 4.0 5.0
25 19 34 | 2.1 3.0 6.0
2% 01 42 2.7 1.5 3.0
1984 Jan. 3 16 24 D 2.2 | Sat. Sat.
3 17 22 ca.2.3 2.0 6.0
3 17 2 2.4 | 20.0 Sat.
3 17 38 2.3 4.0 13.0
8 17 07 ca.2.3 2.5 2.5
g8 20 28 2.0 1.0 2.5
10 02 57 U 2.1 9.0 20.0
10 02 57 1.9 1.0 2.0
6 07 15 15 4.0 11.5
17 02 34 U 3.0 2.0 3.0
18 10 54 2.0 2.0 4.0
Feb. 5 07 32 U 2.7 8.0 11.0
5 15 48 U 2.7 8.5 14.0
16 21 23 U 2.8 4.0 7.0
2 22 57 D 2.9 7.0 14.0
2% 13 2 ca.2.8 7.0 11.0
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Table 1. (continued)

Tr. Amax. mm

Y M D h m LM S-P sec.
\% H
1984 Mar. 9 11 12 2.6 5.0 9.5
22 19 53 2.6 8.0 10.5
26 22 35 1.3 2.0 4.0
30 05 09 2.1 5.0 10.0
Apr. 5 13 49 2.6 2.0 3.5
9 18 32 U 3.0 8.0 12.5
10 03 54 1.5 3.0 12.0
17 05 37 2.9 4.0 8.0
18 07 50 D 1.6 20.0 41.0
19 15 14 U 2.2 6.0 14.0
May. 7 04 33 2.0 2.0 2.0
7 04 48 D 2.0 3.0 3.5
10 07 49 ca.2.1 4.0 7.0
11 21 38 2.4 12.0 21.0
11 22 3 2.8 1.5 2.0
11 22 51 2.6 1.0 1.5
18 12 06 2.0 7.0 12.5
31 12 52 1.5 10.0 23.5
Jul. 5 12 48 U 2.1 13.0 20.0
5 12 52 U 2.1 11.0 16.0
5 12 56 ca.2.2 2.0 2.5
9 01 00 U ca.3.0 12.0 24.0
25 10 17 2.9 3.0 6.0
Aug. 5 09 41 U 2.9 2.5 4.0
5 10 21 1.3 2.5 6.5
11 08 34 U 2.1 7.0 15.0
Sep. 9 12 22 D 2.8 6.0 17.0
15 20 15 U ca.3.0 6.0 11.0
Oct. 1 22 47 U 1.3 9.0 23.5
10 12 55 U ca.2.9 2.5 3.0
10 13 01 ) 2.8 5.0 8.5
3 02 29 1.5 2.0 3.0
21 03 21 1.5 2.0 5.0
31 03 46 3.0 3.5 8.0
Dec. g8 01 39 ca.2.8 1.0 2.0
19 20 24 D 3.0 7.0 12.0
24 23 57 ca.2.6 1.5 3.0
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Table 1. (continued)

Tr. Amax. mm
Y M D h m | LM S-P sec.
i v H
1985 Jan. 3 18 2 3.0 1.5 3.0
2 15 20 1.3 8.0 16.0
26 21 22 U 3.0 2.0 4.0
26 22 05 3.0 1.0 2.0
3 10 00 ca.2.5 2.0 5.5
Feb. 2 07 58 | 2.5 2.0 5.0
719 82 - 3.0 1.0 2.0
8 22 08 2.5 2.0 3.0
5 22 37 2.0 2.0 4.5
20 00 02 ca.1.5 15 4.0
22 02 19 . 1.5 2.5 6.5
24 21 41 3.0 1.5 2.5
Mar. 3 1 16 . 2.5 6.5 10.0
4 17 08 U 2.5 6.5 18.0
4 18 58 2.0 1.0 2.0
7 21 o4 2.0 1.0 3.0
7 21 08 2.0 1.0 3.0
1 08 24 U 1.4 8.0 10.0
12 11 21 ‘ U 2.0 39.5 Sat.
19 06 11 ca.3.0 1.5 3.0

9(a) (b) wRLi. FHEOEMIL, W< 2onDMEYRVCTHER P, SHNEDEL,
o bR L T2 2 L CThs. KANJO et al. (1984) 135t LM 5 4 & st
FO OB N ERNED 7 — 2% T Fig. 10 wid Lo BEAHEE L. Fhio
Ihd, BEEELNUERL b, LLdifoEs 10km LINO®B G ETH S
BRI A OB LIS sV CTHEEES S-P) 12 2.5 8Tk 5.

F b Teh, = OMET O, sporadic 7; burst & UCH/NBESHIC
FETHLOT, LOEVENN T, —SOWEL LB LCEBERSEN S e
ZETHBH. VIEOHARENO & &, HHEHBRE (UEX bdbfE 14km) cEME R
REAGE Fig. 9(c) WRLThHS. BUMNMBERNBTH S hHRE» b, Ehill
T low Q KX B3EPAEEIOBIc LB LD EShTWw5. —7, HEERER
LT WE EIBHIA T, IS DERBER S S Eh (Fig. 9(a) 2 T
5. MRS E R TWBR DR, KIMZRET BB E »db iz, EBifc
KB LT coda 2l B2 R TR\ EDMRI A F o TV B 2 LM TH D, 0
coda DOREIFICKDOHBAFRT B8~ v 2HE DL TR TW5. B coda 131tk
FTOMEER O scattering % 7ci3 reverberation i k34D TH LS. Ak, o
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Fig. 10. Epicentral plot of low frequency events (KANJO et al., 1984).

OMEETNL, MMBEBRIEO 7 — 2 oFRc LY, x4 BllEh T3
E\vd (KANJO et al., 1984, B EEl¥Rifliv v 2 —, 1984).
BLRINE SRR LK, BHIUET T Uil e ibi2iBa) e Table 2 iRk L.

4.2. fa#

EHUENE IR OWHoR 90m olEi4 ki, Kinemetries ##lo 4
BFRGFTEREL, FoEAERCLY, BIREETEELL, 2o TELF— 2 LT
Fu SRBRAERTS. chEBTLTI0DHO T~ 2 B L OCATHir KR T — & L3t
T 2T ) v A THH LT WA, ToEifl% Fig. 11 wRrRLThB. Fio, B
BEHERBRT — 207 e Z78HEH% Fig. 12 R L. AR FEMY W U TH
1°C ofETEE L TIsh, HAHENE L OO &M Tikic 2tk ir & 7. NS,
EW Bl & b, FRZTETRL, F0IRE: 4x10-°rad TH 3. Lo L, 198340 EW
D&, 12 HBORMOEREAL R LTS, HEXB LT, AEERIOCEES
e bR L TH B, WHEOWTZ19BEDH Nl b £RThD. FERML



606 THECREE - BE 5 HE T

Table 2. Noticeable seismic events in 1983 surrounding Mt. Fuji.
List of earthquakes occurred at Ashitaka-yama on 29 Apr., 1983.

Origin time Longitude Latitude  Depth (km) Magnitude (ERI)
Apr. 29,22h 39m 07.72s 138°48.526’E  35°13.172'N 5.8 4.6
59m 18.52s 138°47.809’'E 35°11.982'N 2.0 2.7
23h 42m 12.91s 138°48.393'E  35°12.558'N 7.0 2.2

List of earthquakes occurred at Tenshu mountain range, W of Fuji on May 2, 1983.

Origin time Longitude Latitude  Depth (km) Magnitude (ERI)
May 2,00h 26m 14.51s  138°31.7'E 35°14. 7N 7.8 2.1
22h 12m 58.76 s 138°27.4’E 35°14.9'N 16.3 1.9

List of earthquakes occurred at Fujinomiya City on May 23, 1983.

Origin time Longitude Latitude  Depth (km) Magnitude (ERI)
May 23,07h 19m 59.27s 138°40.864'E  35°13.980'N 2.7 2.3
20m 52.29s 138°41.429'E  35°14.247'N 0.0 1.7

<, FEOERMED: EW o X{EbhTwb. ik, BhIUELomEEE
LM, MRk X330LEbhb. $i, HROFEFEOHTOWTIL,
TRz e » T NS B A ohicw2d, EW RaoreSoHo®Erb 5. Lil,
AEMZIE UC, AENHREIESRTWigw.

5. ¥ & &

19824108 k b A I hicELIUOE S T oM O =2 —HBllo v A7 4 L E
B RN OMINEER O L R BUIE, HIEBINEA 2 fife 0T, A
CEEREYT B ECHETEMIATWRWRIETH S, ARGHMEZECT, X
e Bk AR OBEAERE L b D LB bh b, AN T 2z R i
X KEOBMEREM L, Tl IR i3 2 EHIIME v S h - i &HHE
ThTW. FEBBNAMEE - Thbo@lgRe T, Fhilo BRI FgET
BIEETNT, 280 EDRILNIC H B AIUE LTRRLTUE VL zsh b LxFE L bh
e, BEOE-UOMIETE LTof i, BEETHETSE, D ILHEORIET
= burst AU FedT A Wb A EPEME 2) ILEEMc AT 5 HIEO BT Y & D
W, 8) Foff, FEEE, WL SRBETINE0IMEK SFbhEs. T05b 2)
i, WhYAERINMEOHFELECERADD LD THAS .

TN, 74V EVEET V= Db < DIRAZRICH LTS TREALESR D T3
o LR . ok xE, Table 3 wiRT Lo, 1982DK b BES A ETH S
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Fig. 11. A sample record by digital printer at every 30 minutes for
meteorological and tilt data at FJI station. Temp-1 and Temp-2
mean the air temperature of outside and inside the tunnel.

r A, PP TR MBI R RIS T h o . e, ol
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Table 3. List of volcanic eruptions and earthquakes which
occurred at Kanto District during 5 months since the

end of 1982.
Date Earthquakes Volcanic Eruption
1982 Dec. 27 S off coast of Miyake-jima
(M=6.8) (swarm)
29 Kusatsu-shirane
1983 Jan. 1 Near Kozu-shima (swarm)
16 Near O-shima (swarm)
27 E of Tokyo (M=4.7)
Feb. 27 SW of Ibaragi Pref. (M=6.3)
Apr. 8 Suruga Bay Asama
14 Niigata-yake-yama
24 Utsunomiya
29 Ashitaka-yama (M =4.6)
May. 2 S of Tenshu mountain range
M=2.1)
23 Fujinomiya (M=2.8)
6. F3

ElEN SR ST D, BRI — IR S hic S HR AR St W
DX MO EETHLTRETHS. T, ZHHb 2 BERGEOFRZLEH I L
T AR T B (M) oY 24 5. LR HAkoMig s LT, &
LB S A EHT 5 2 A TH » 7o (Fig. 13, Fig. 14 £1).

¥, RS S L OIT o BRA LI b Wi s SRl I #iv 7.

AR EDARIC S - L, LI EANERCIIELIRM BB sitfEcic o k. T 2ic
B TELS ML LEF Bk TH 5.

AR BB R, KOLWTK T REHINC 363 CHiEas & o he. SORE MR B1L
thL k3.

UK T e Epige sl (1967), wh KU SEETHoBLK, kil 4724, 12, 132-144.

LG4 (1981), MU/ CIE 2 fo iU EEiR T, Kl 245, 26, 143 GEIEEE).

Kanjo, K., I. KARAKAMA and S.R. MATSU'URA (1984), Seismic activities of Mt. Fuji
region detected by continuous observation of micro-earthquakes, Jour. Phys. Earth,
32, 463-468.

[HI7Bh S Bt Riffi -+ v % — (1983), 198344 H29H 0 F{-LIUHAEOERZ 2T, KNSk T4l
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Seismic and Tilt Monitoring of Mount Fuji during the
Period from October 1982 to December 1984

Daisuke SHIMOZURU*, Noboru OSADA and Tsutomu MIYAZAKI

Earthquake Research Institute

Mount Fuji, the heighest mountain in Japan is located 100 km WSW of central Tokyo
and is a typical strato-volcano with beautiful slopes. Its volume is 1,400 km?3. Its last
eruption was in December 1707 (the Hoei Eruption), since then no marked volecanic
activity has been recorded. This 1707 eruption was exceedingly violent and provinces
to the east of the volcano were covered by falls of thick scoria and ash.

Historical records tell us that Mt. Fuji has erupted on at least 17 occasions since
the 9th century. Two hundred and eighty years have passed since the last eruption and
an awakening of Mt. Fuji in future is highly probable. Use of the land surrounding
Mt. Fuji has changed greatly since the last eruption; traffic networks and land near the
volecano have been extensively developed. Consequently, if it erupts the social confusion
and economic damage would be impossible to estimate. Thus, there have been many
requests for a hazard assessment of the future activity of the volecano as well as for
volcano monitoring to mitigate volcanic disaster.

As for the volcano surveillance, short term seismic and other volcanic observations
have been carried out on several occasions by university scientists and the staff of the
Japan Meteorological Agency over the past few decades. We have found no marked
sign of voleanic activity in Mt. Fuji, though several earthquakes have been located
there. But, considering its potential danger and the seriousness of the effects of any
future activity, permanent monitoring of Mt. Fuji has been started along with a nationa
program on the prediction of volcanic eruptions. In October, 1982, a seismic and tilt
monitoring station was established in a tunnel in the SW flank of the volcano at the
altitude of 1040m. Two-component seismometers and bubble type tiltmeters that are
operated by solar batteries were installed. An additional seismic station was set up at
the NW skirt of the volcano in November, 1984, the signal of which is transmitted to
the above tunnel. Their signals as well as meteorological data, are telemetered by
commercial telephone cable to the Earthquake Research Institute in Tokyo.

Seismic and tilt data recorded during the period from October 1982 to December
1984 yielded no sign of unrest of Mt. Fuji. As for seismic data, earthquakes with (S-P)
time less than 3 seconds was counted 168. Most of these earthquakes were located at
the region of southern side of Mt. Fuji. Sometimes, not often, succession of small
earthquakes with long duration of coda occur sporadically lasting several to ten minutes.
These earthquake bursts were located near to the summit region within 10 km depth.
The long coda wave is considered to be resulting from scattering or reverberation of
seismic waves under Mt. Fuji. Tilt data showed no significant change other than the
seasonal variation and the fluctuation of short wavelength due to precipitation.

* Retired in March 1985.
Present address: Tokyo University of Agriculture




