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Fig. 2. Daily frequency of volcanic earthquakes observed at Sannotorii station
of Asama Volecano Observatory (A.V.0).
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Fig. 4. Dialy frequency of A-type (rows) and B-type (dots) earthquakes and
the quantity of voleanic clouds observed by A.V.O.
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Table. 1 List of eruptive activity of Asama Volcano in 1973.

Date Time Kin?itgce?grlse;rgy Remarks
Feb. 1 T 19n 20m 268 1.2x10%
22 27 Minor eruption
6 16 27 20 1.8x10%
16 32 1.0x10%
9 08 58 40 Minor eruption
10 16 25 Minor eruption
11 04 20 34 1.5x 10"
17 09 10 Minor eruption
14 11 35 31 2.0x10"
15 16 56 42 4.3x108
lg o7 gg } Successive minor eruption
1 21
20 09 47 43 1.0x10%
Mar. 9 16 59 Minor eruption
10 08 30 56 1.6x10%
Apr. 18 03 15 34 8.4x101
26 10 03 58 4.6x10
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Table 2. Location of seismic stations of Asama Volcano Observatory.

No. Station Longitude Latitude i‘glg?tii }If?;irznor;t}fg élgziéaé?ce
1 Shin Huzimizaka | 138°32’ 09"/ 36°23’ 577 2256 m 1230 m
2 Huzimizaka 138 32 28 36 23 57 2232 1653
3 Sannotorii 138 33 06 36 24 05 1825 2540
4 Nakanosawa 138 34 11 36 24 02 1381 4160
5 Hotokeiwa 138 32 23 36 22 37 1462 3350
6 Sekisonsan 138 31 15 36 23 12 1869 1950
T Gippayama 138 30 00 36 23 40 2033 2380
8 Onioshidashi (*) 138 31 19 36 25 19 1710 1988
9 Kuromamegawara| 138 32 44 36 25 12 1557 2638
10 Observatory 138 34 20 36 24 04 1406 4380
Table 8. Seismic instrumentation of Asama Voleano Observatory.
Station component seli’:rlr‘llc?x('xilec;gr flz/[caé%ﬁ)i;l Rg;(;légirrllg Remarks
Observatory 3 component* 1 sec. 350 | Smoked | Ishimoto mechanical
paper seismograph
1H 1 sec. 50 ” ”
Shin Huzimizaka | 1 V 1 sec. 4,000 4 Moving coil type
seismometer
Huzimizaka 1V, 1H* ” ” » ”
Sannotorii 3 component* ” ” " ”
1V ” r ” ”
Nakanosawa 3 component* 5 sec. 500 ” ”
Hotokeiwa 1V, 1H* 1 sec. 4,000 r ”
Sekisonsan 1V, 1H* ” » r »
Gippa-yama 1V 14 ” 4 ”
Onioshidashi 1V,*1H* 4 ” 4 ”
Kuromame- 1V, 1H* ” ” ” ”
gawara




1973 EOFMILNUAIEENZ W T 125

TERSDEERAEL, U7 4 v ZIFECHEELT UTM EoEE (X,Y,Z) ZREL
T4 5ok, o LRATHEN AL B L CHEBEORERBE Sy, MEFIlE
LU 25,000 43> 1 OiBRA I LCHE D CHRDIABETSH D, L5 HICERERIE
TS TETH S,

LZESIZHRE L Ch A Table 3 T 0 TH 5. HHHMO L OTILER
KL TH B, fhotEHE, LECGUT, &y v e 2 7 72 ARK D, data recorder
AR TEIRT 2fcocfibiie. 9352, 2 A 1 ADFHE, ROGBESFEELIEDED
THEED FTEES 24 » v r 75 ZICARTEM ARSI, Eo, BKDE2 RERIC
i1 2 & data recorder 35 X ¢¢ ink recorder ZFH\CEELEMEFEB LA, 2 A 1
H OB K CH E L RARE L OEERROWER y — 7 M il 2 20 TR GE & ie o7
S4, 3 H 10 BEARAMAZ X D FIUEEOM T & — 7 Aengf S hich (kR Xbh 2km
O, ¥ 7o WARHEENT Ol Lic b i« OF#l» > T, £BNHATELLL
BNE i Ty, BAETRoBINc oWt Fig. T2l b F L TH 5,

1[SHIN HUJIMIZAKA (17,
HUJIMIZAKA  (H2)
(H2)
3[SANNOTORI  (iwz)
unz)| EW
UKD UD bra i <
anz| UD —_.—_—’&{

ANAKANOSAWA (5sec] E W

N

5secy NS ] —
(5sec) UD PR 450l
| K2}
5/OVSERVATORY (uz)| E W o .
anz)f NS i e
aHz)| UD i
6HOTOKEIWA  (1hz)| HR 2
hLY)
tHZ)| UD 2,
4 216 1
7SEKISON-SAN  (uz)| HR ) R
2yl UD 2,
f e 3]
8 GIPPA-YAMA __ gjz)| _UD

©

IONIOSHIDASHI  Hz)| HR :—'—]:’fzs”
thg 14)
UHz)] VO F——

10 KUROMAMEGAWARA KR =
QHZy r/q G_O{
aWz)| UD - 1
11 BUTAI (Hz)} UD I 12
12 Back yard of AVO3uz| U O [ = -’50

Fig. 7. Routine and temporal seismic observavionat A.V.O. during the eruptive
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8:995 Kinetic energy of the eruptions

!
[ Successive minor

I~ ~— eruptions
Ll J

lolﬂ . . ; — ;

Daily number of A-type earthquakes

[ II’JL ]y f‘l,l L
400 Daily number of B-fype. earthquakes 1608
M !

Six-hour-sum of the number of
N 100} earthquake swarm which occurred
ot the eastern flank of the volcano

50

mm  Average recorded

20r oamplitude of every
six hour of volcanic

tremor

A

[0} T T T T A M T T T T
JAN. FEB. MAR. APR.

1973
Fig. 8. Mode of occurrence of volecanic earthquakes and volcanic tremor at
Asama during the eruptive activity.
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O\ FISE, FALBICRAET SR 6 FriiE iR, 6 Rkl o KILEIRT) OV
FERHRIES T m o P ULTH B, HILEMEE & KIIPEIRBh O F64: & — PRI TH 525,
R oW TR T B,

WIZZNBDOMED A5 =Y —4FIC, BT T BRI BT R ORERE & il ~EER 2 In
xio\o, EEEHThTH D, TORBEC OV TEBED THET D

A) BR#E

OO TIRHRIIRRCE S HEE S, 2 A 16 H~18 A ORI 5 R L &5
FTBRET 5z et 5,

RREL, BIINCRRIE LT 5 360 5o aAXBEE B Lo 7 REBINEICERE L
TH%5 500 50 b BHWEH K I-T=ZHFT 2, BEBETXEZREI B LA
A1) W& A

FEIECR T 2B HmEFC Lichon Table 4 TH5, = O THIER OB
i HR &5 % OCEEIES TIRFOREB FRAK D FRTH 52 L BHRL TV 2,
¥ 7o, ZERIOESLEM L T F L TR E RV DTH B, =
DOBE, BT Lo s REWET E (push) &H201%, ZhbEBIAEERILO
BIEEFHCME (KRIHPLHELID) LTW5edTHS

Table 4. List of initial motions of explosion earthquakes.

Selsmie | Com, |Feb. 1| Feb. 11| Feb. 14| Feb. 15| Feb. 20 Mar. 10| Apr. 18| Apr. 26
Huzimizaka HR* Push — — — — — -— —
UD — — — — — — — —

Sannotorii EW |E(push) — |E(push)E(push)) — |E(push) E (push) E (push)
NS S — (N) S — S S S
UD D U U U - D Uu | U

Nakanosawa EW |E(push) — — E (push)| E (push)| E (push)| E (push)| E (push)
NS S — — S S S S S
UD U — — U U U U U
Observatory EW |E(push) — E — E E (push)|E(push)] —
NS N — N — N N N —
UD — — — — — U U —
Hotokeiwa HR Push | Push | Push | Push — Push | Push —
UD — 8] U U — — — —
Sekisonsan HR Push — — — — Push | Push —
UD — U U U — — — —
Gippayama DU — — — U — — — —
Onioshidashi HR Push | (Pull) | Push Pull — — — —
Kuromame- HR — Push | Push | Push — Push | Push —
gawara DU . U _ . . _ . -

* HR means a horizontal seismometer of which pendulum moves in radial direction to
the summit crater.

M Eo 2 B 11 BRI 2 8§ 16 BRBRVT, TRTCOBAET, TTO
T OWTACE R TH#L] TH 5, KUBIPT ik N-S ZO 2 NIZiEh, =0k
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L4

Jak LU 2 RTik SIZiRR T 5, AT KA, ST BT 578, N-S K
DORTHPNE L, FIEROENHENGHTH Db W ETA T b 5,

HEHTREZLUSOLBHMNACE VT 2 A1 A5 100 8 A 10 B ORENEDY
Thps down (RFEhi% push) TEHHEIHTWHZLTHD, 0 2 DOERBELSME
D—LOBKIET P K E MO b OTH Y, FEOTHIHLEDTHNTH 5, s
DHEE, TS ETHIRLTH DD b, BOYTKIZ DU Tl OB RS ~
T up TREESN TV 2.

A-2) {RWE¥ L% magnitude

RNANZ BRIE S T 2 BAKXMIIGHC F8F S his BRsEORE S X O8kEi 2

Table 5. List of explosion earthquakes registered by Ishimoto seismographs at Asama
Volcano Observatory (Period: 1sec., Magnification: 350, Three components)
Date Time (];)fu;i?gg? %;n {)rhit:;.;c%e Meg{;r:eum Duéiféon Remarks

motion motion amplitude
Feb. 1 |19:20:26 | E—W E 1.1mm 48.5 mm| 100sec
N—S N 0.3 68.9
U—-D - o - ;r ercoour]?ili% go fdrum
Feb. 6 | 16:27:20 | E—W — — 5.6 278
N—S — — 10.1 274
U—-D — — 1.2 134
Feb. 6 | 16:32: E—W — — 3.8 155
N—S — — 4.1 163
U—-D — — 0.6 125
Feb. 11 | 04:20:34 | E—W — — 4.2 130
N—S — — 7.9 357
U—D — — 2.2 70
Feb. 14 | 11:85:31 | E—W E 0.3 6.5 252
N—S N 0.2 11.4 320
U—D — — 4.0 88
Feb. 15 | 16:56:42 | E—W — — 14.8 138
N—S — — 25.5 —
U—D — — 2.7 67
Feb. 20 | 09:47:43 | E—W E 0.4 31.7 96 .
N—S N 0.3 62.4 100
U—D — — 8.4 63
Mar. 10 | 08:30:56 | E E 1.0 59.3 307
N 0.2 95.2 317
U 0.1 11.2 178
Apr. 18 | 03:15:34 E 1.1 37.3 100
N 0.3 46.5 143
U 0.5 6.4 78
Apr. 26 | 10:03:58 E 0.3 21.0 79
— — 24.2 106
— — 4.5 60
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Table 5 IR LTH 5. 2 A 1 AOBEREMED ETFIEREE V5 &0l X b Rl &g
DTN B,

P2 > magnitude 35 LUY energy w3k Hicdiciy, ki 2 ERKREYX 52D
EINFEITH DEBERT 50T H 553, = 2 TEIFHOR

M=log A+1.73 log 4—0.83
%ﬁﬁb" &7‘:,
log E=11.84+1.56M

Z H\T energy FHH Lic., FofiEk X OB FRINER CE b iSRS 0z K
JRIRfii% Table 6 12;~$. 3 J 10 B 0K ELEEOIREIIEF /NS Vs, ERAIUE
MR TE SN 2.7mb TH S, ZhLPFELTH 5.

Table 6. Magnitude and energy of explosion earthquakes.

Date Magnitude Energy Amplitude of Air Waves
Feb. 1 2.7 6.2x10% ergs 4.1mb (+3.3mb, —0.8mb)
1.8 3.2x10" 0.1
6 1.5 1.1x10"
11 1.7 2.1x10% 0.4
14 1.9 3.8x10* 0.5 (+0.4, —0.1)
15 2.2 1.3x10% i.8 (+1.2 —0.6)
20 2.6 4.7x10% 2.3 (+1.9, —0.4)
Mar. 10 2.8 9.8x10% 0.9 (+0.8, —0.1)
Apr. 18 2.5 3.7x10% 3.7 (+2.8, —0.9)
26 2.2 1.4x10% 3.0 (+2.0, —1.0)

Values of air waves are due to Karuizawa Weather Station, J.M.A.
Amplitude of air waves on Mar. 10 was recorded as 2.7 mb at Asama Volcano Observa-
tory.

JRFHIED energy LZERORE S LIWEIIOLIIBIRIZIZ L,

wic 2 Bl AoERRtES 8 B 10 BoXr i EXEFHFOBINATICED X 5 ITiEE S
Fo R LT X 5. BIRERMELK LRI, FAUERUNMUEBINET, KR EHTIERT,
BRI GER, BULERNTO 5 AT OEANE O RFAIBEENC RS S hi ok
RIgR B L TET Licd ot Table 7 TH %,

BRI AT < AT\ HUA BRI KILHBINT 35 X O IRIBERT Oitiic X dus 1 BibiEsr©
4 5 BiEEFTL 3 10 HodiaikEuw, L, HAD b BIE T 0% R
BTHIews, Z OFFFREFRER O oMM TS TL 5, L, duE
PP L RSO EEIT oE bR Ly 8 A 10 B oz R E .
Lo L, EFBAREE O b BibiEts O SUESIRT o RAMbET T L iux2 A
1 H OSBRI SR E L,

SOz, WEOWABITETIR T 5 BTl LUTEA kB Tl ha i #Hx
5. B, 2 81 BOBSSECANORWEN LR L T s siciesd, 2H 18




130

T

N

il - i

Table 7. Comparison of the maximum amplitude of the explosion earthquakes on
Feb. 1 and Mar. 10 at nearby seismological observatories.

Seismological . Magni- Arrival Maximum Amplitude
Observatory Seismograph fication Date Time U—D E—W N-—§
Asama Volcano | Long peirod 500 | Feb. 1 [19:20:26| >198x >160p >128x
Observatory, .90,
ERI (5 sec) Mar. 10 | 08:30:56 | >196 >160 >158
Ishimoto type 350 | Feb. 1 — 139 197
(1 sec) Mar. 10 32 169 272
Nagano Local 59 type 100 Feb. 1 | 19:20:36 144 30p 244
gggggsglt‘;%;fal 5 sec) Mar. 10 | 08:31:05 10 10 20
J.M.A.
Hokushin
Seismological
Observatory,
.R.I.
Omine Short period | 43,000 | Feb. 1 3.9mm 5 3mm 4 7mm
(1 sec) Mar. 10 5.5 6.8 4.4
Hoshina » 80,000 | Feb. 1 11.1 — 9.4
Mar. 10 13.0 — 13.4
Kamimuroga ” 78,000 | Feb. 1 7.3 — 13.0
Mar. 10 9.1 — 12.8
Matsushiro Short period | 83,000 | Feb. 1 | 19:20:32 30.0mm —mm __mm
Osmalogical (1 sec) Mar. 10 | 08:31:01 | 41.3  —  —
J.M.A. Long period 5,000 | Feb. 1 30.0 37.5 36.0
(20 sec) Mar. 10 22.3 12.3 16.4
Karuizawa Ishimoto type 300 | Feb. 1 | 19:20:28 — 272 1424
Weather 1 Mar. 10 36 18
 Station, JarA, | (1se9) ar. - 8

DOREFEE 11 FF5 0122k L EIH O A TH 212K L, 3 A 10 B oM kidzeR olRiE
b 2A1ADLDIDNEL, 23D, LD v R KILUBRLIRAE & Lic &5
TlFOMKIIRIe D, Pk e, BRUGOWEINERE, MABR L DERY,
IO & Dffix DA 7Ok LS THET sz 8 h b,

Wiz, BEFREEO KRR & SRR 2L TSsh TR 2 5,

— AN E 2> TRIUDOHLKIE—2DKIUT LYKD& — VIRBFIZE TR D, &
D THEMHETHK S L 0, BEILE ESv2s, o EWL 0, BREOAI Y
DL EMATH D, GEOERILOMAKCEEL T, +REOM KF R F RN H D
7o, TOZEIX 4 BERIU D ML THHMY TH B, BMAOBEAHEET AL
T, BIUROEARE, LI A5EH) = 2 L ¥ - DL TR TH 5. filikie
5, 4 DEKTERAF —DORGNELDNDTH S,

Z 2T, T REMTHEOUIK EIEETTIMNZOET 2701z, BRIWED AR
GEsHBERE mm) L ZhThoMkErEi (see) ODHAFHIILFERAY Table 8 iw/RL T
HDH, CORTHLNZ XX 2 A 6 7, 11 A, 14 A OB O KT -~ C ke
R LS RVWZ ETH S, ChHOEKOHHIIBEREFTIIHE VAREL L, BHRD
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Table 8. Ratio of duration time (sec) to the maximum trace amplitude (mm) of
the explosion earthquakes.

Date Component F—PIA Date Component F—PIA
Feb. 1 E—W 2.1 Feb. 15 E—W 9.3
N—S8 — N—S —
6 E—W 49.6 U—D 24.8
N—S 27.1 20 E—W 3.0
U—D 111.7 N—S 1.6
6 E—W 40.8 U—-D 7.5
N—S 39.8 Mar. 10 E—W 5.2
U—D 208.3 N—S 3.3
11 E—W 31.0 U—D 15.9
N—S 45.2 Apr. 18 E—W 2.7
U—D 31.8 N—S 3.1
14 E—W 38.8 U—D 12.2
N—S 28.1 26 E—W 3.8
U—D 22.0 N—S 4.4
U—D 13.3

O KIUROBAIBL S ETH D, 52T, WPz, KOKE DB AHBTH
T, #Zl7c degassing 2D, HEOKZHELIOTHA S,
A-3) 2 A 16 A~18 A DMELEAIBTUKICHE 5 BRE

2 15 H 16 1 56 7 oM kD dH &, PEEEOIREO KIUMEIRIIZFEE L T et (15
A 23 I 50 B b 16 A 07 MebF THAERT) 16 B 18 Ky 20 481 X D IRIEA KRAT
wRERY, FE 23 BE X 0 HIASTSE LI U, 18 B 21 BB F C iy Za Mg k
MEFEE i, FoMF OB ABIIEE 4,000 ERZROY, WK S BN b O
T CHBN S OGRS i, SHITERIMEO—ITH 5725, KEFITH) = x4
F =T OHUKCAE S E L USRIl S 5 5. 8l (Fig. 36) R
THHB X 5 wmhi s OB B RIS 237\ 2 & T, fli KINEEIEE & 1R S ane
Bk, $6oC, ZOMOMEOREY L > THAEREHE LTIV

Z OHIEOHEHE R IRE L TEKOBIT L5 F 0300 218 Slcdic, Ay oMk
RS IBFEEME L I L TR X S,

KEED 7 FoMEE 1970 4 9 A 18 B AKIEINCA D Stromboli KM Ak»EFE 1
BTaEchivie. bhbiukz o, ERHERINEZIZR L, Stromboli RIE KT S

Table 9.
. Component Distance from
Volecano sel;:ralgr(rll eotfer of utilized the summit Magnification
seismogram crater
Akita-komaga-take 1 Hz Z 2300 m 15,000
Asama 1 Hz E—W 2600 m 2,000 and
(Sannotorii) 1,000
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Table 10.
Volcano Analyzed period Togg‘ll,tﬁg?ﬁ?gs of
Akita-komaga-take 18:00 Sept. 26—22:00 Sept. 27 959
(23 hours)
Asama 23:00 Feb. 16—18:20 Feb. 17 1,149
(19.3 hours)

BRI L LHGeE Lic (Fig. 837 2R) 4, Zo 2 0B EL BIIEIniiv T
Wid 5, B o roiid Table 9 IR LTh A, 1z, BIFCHT->7 RS Lot
BHER N Table 10 1253 LTH 5,

a) IRE—HEEOBIfR

Fig. 9(a) \ZREN D X 51T, HKHE - EOMIKTH S R, b 2 FRAR— R
n(a)da=ka "da \= L > TERI NS, —F, BREILOB ST, IBHE—TEOBIGIL
—%kF: n=—m'a TEBRINDZ LM Fig. 9(b) WRIATWS, oz Lk, Bl
D Z O OWK OWETT23, FREED 7 EOHIK OEh EHEANNC I e 5 2 &R IER LTV
L5, Fi, BROWEFEELESTWTHA S Z & LGRS,

N N
N
300
50 70
SEPT 26-27
ms2.2¢02 50 200
N
[Xe] 30
5 30 20 100
10 10
5(u )IO 50 A 10 3:>b) 50 A e 5(°:) 1000 . 10 (523 1000
Fig. 9. Amplitude—frequency relation of Fig. 10. Frequency of the time intervals
the explosion earthquakes of Akita- of the eruptions of Akita-komaga-take
komaga-take (a) and Asama (b). (a) and of Asama (b).

b) ME KRR

i 2 OB K ORI EER L EE LT, BNy HOBERANSRE 2mm L E
DL 0%, Fio, BREILOLAIL bmm M ED L 20 CTHINET 2k, T o#EE
% Fig. 10 @RLTH %, WEOFTMEIP L TR b, FKEM T FH Tk 20 #~350 £
DS T 20K LT, BELOEATL, 10 #~60 BoilciifhlLT%, oo
WHOHELVERE, BMAOEITLOLDORWEHIRL TS ERTINAD

c) IRiE—AMoBIR

WKL OBREMEBEO WG O 5 B Tiie FXREE O Hf%x7my P35
Fig. 11 o 725, &fks LTHKEAY BHOM&OF RN REILOL G & b FISEL
Z &, BIY, AR EHOLETILEN L ERIRESSILFI ORI D 555, BELO
WAL, W, MRS ORMAEL kb s, TOBREMBORKIERPKE L5 MH
s, WAL E S, WEFNIKIGORECEREBEI TR Y, WHARLLOMHEHED
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RER I, AR HEOSA, KEE T Jiseo
FEMEE LTI O RIHE - LS ! o |
. 05 TR e—
Z ol BEoRIREERCAANE, K 03l ——— 5w$ —
SWIERER FRMT EOBEEOFEZ A {al (bl

wz 3 . s Fig. 11. Relation between the average
YELNT —_
BOTHS5 LiES o, —J7, Wl period of the initial part of the explosion

DR, BRIEREOIREZAKE T AT earthquakes and the maximum ampli-
NELIEEWS 2 &L, BIROEE DX tude.

T, TLABRORHCBGENS D EELLND, 2 220 5 BEOMKR & 1 E«
DHEKZHTH 5 releasing gas bubbles @ dimension G LT\ 5 R+ 52 &
e PN

T, I EAER AT OoTAR S, KEORBREF iz v 2% LT,
HoH 7 AERREINEL T A, Tk AR THIEIR 5 &, KOFETTW5
RN 7 AERMUCTEILT 3, & & TAROERICHK 0% A T2 (bumping) %
BicHma s, W ARROWTERIRIGEITONT, #1728 LOZEE O ik
THY) oMo T Lo THR D, TOLE, BIFOWEAIIL, HE 5 ORH
RIRRXERFEIL OB & T3 L, R0 H 23858157 & o k o fEmz T <
5. Fio, By EOMKkOREERRL 2 2ol h, FsED TEAIRTIT L —2
OWRH B, OWFEHLHL, FROKIE 5ITMLTLOTHS ) EHLDR
5.

M EofEgrsz L mEANIMOBRE Y S E T L TKRD L 5 Ie@iRE 752 &k
D, A) EELOBGHEE KR > MEOEFOWE I KAy Hoth i b bK<,
B THECE ., —7, 7y HTIRRELMEAIR EREROED R EORFEOHESIL
b I

7)) BRI QT KA 5 BIEHE O K & ST KT 5 il 7 A DB FR Ll
TEDTHAD.

»N) HKHEEY FOM KRN, H50EmT &, =/ <hor AO;BJEFNIL S
RHBR L LTy fHO Stromboli RIAKZHIAT % 2 Lasks, —75, ERHILOY
&, WK, HAHRIEBEoFREhic bR LT\ 52 813, HHESIHHD succes-
sive degassing ZIGEIHAIE L < (B TIR ) fThhic SRR 2 ENHES.
o, BEKRTO KIUERB O HBIL~< 7 <=9 gas © upward migration £ 5 { 0T

HAH5,

(B) AR ET

A FBMEORE R 2 — N OWTRHERSERIC DT, & 2 TRW L 2 DEEIZ DT
i

B X454 B AOUBLIET MG L o CAB RO | M o &, MR
BWymnhdbDEE5 T DeH b, RFEMTERL, BHTHHETH S

B SEIOFEENCH S CHE L ARIED (S-P) 3B 4L, 2o, 4L
4 JT (S-P) #XALBZLOWEDMEDIIIL oV, RIFHL, BEAE, =0
BIE, AEIO 4 #ET S-P) AR oTW AHEREC W TERYRD S L, K
OX bR I 27fed b, ZhALIIKERDIZISTRHLA TS A BHED
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By Lo
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RERCEEND X9 THDH. L, BREOFEZZ0EFRAVIEC L TEIN 1.0~
2.0km LD THL, THEVBECHETREE QU icw,

|
19721~ 7321

20

N
.

1 o

0 j - o

30 TL
N | 197321~ '7312.3|
1 20

10

0 l“ﬂ_' .M

05 10 15 20 25 30 Sec.

_— T

Fig. 12. S-P time distribution of A-type
earthquakes at Kuromamegawara sta-
tion of A.V.O.

(S-P) #igg: B g E B skt s
(S3-P) DS RMLKN & A b
TS 5 & Fig. 12 ol e 5. Bk
B S Wk L BB Tl 0.9~1.0 F{F
R —~2mB %, fofd, HAkHBO 1973
SET HEMSL (8-P) 2% 2 Bz pit
BV LI U TV 5, HIENRREEL
ol Db Liigyo,

WRIESRES: A7 - fRE oML,
m DOffié LTL22ME i, & ki
TINEWNETH DT, PEVCATIHEDOH
Nl EHRERL TV 5,

(C) BRI &

ZCWE S BREBBIE L UTH A B O <
RO 2305 HE LRI TN
V. BESEL, 2o, BEUCEARTGRE
15T 57D RO T ORI A R B
b, WEDOAL —F ARNTIEE L I E)
PR EARATHETH 5, LinL, MEKOR]

JkBig s Lo BEEDHHIAL, B X 5 RS U TR KT 7 o i
Tl & 7D, AN B IR L iGN o B AR O 2 TiL, BRIk ER
I TRIVZENDH AT ENABINR TS, RORINOBEDOEIIFIROFEE Dtk
XU DAy P aAfiE0BCERT A THH 5. LT, BUANNCHZET 2 BAnEI
B TR R LTS, b L, FEROEIDOEARFRINC I KT 2IXifiE
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Fig. 13. Amplitude relation between
horizontal and vertical seismograms of
B-type earthquakes in quiescent period.
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Fig. 14. Amplitude relation between
horizontal and vertical seismograms of
B-type earthquakes in pre-eruptive
stage.
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L5 ET50IE, 7o& X BT ERFPEIOFEHRIEO LA FTTIUE XV, v —F
VRN TIIE ATV b O L, RRROMKRIIHRS VGO T, Z0LEHNED
APEh & ETFEORKIRIE IO 2 & ofe, BRINToELZR 5L, ffge LTk
1972 4 6 4 1 A~8 J§ 81 BECoMix Ly, wBHWELTUL 1972 5 12 5 1 H
~1973 4 1 H 31 B (EARIERIL) # & b, MREAE & BREMEOKFEI & BT
FORKIBIESY L & o, FOERY Fig. 13, 4 R LTH 5. 2 20X R 5 W
BT IR TR I END B, HD BT h i, MlEcowT, KEfHE BT
BOBRKIREOLA LY, ZOHEFMEZ 2L 5L Fig. 16 0ZL /5,

IR 2 0 © CHIIR SR O SR O T 205 T 5 55 H 5 0T, ITHIBEOREIT OV
TR A T ok it h Fig. 16 R LTH 5, chiz kb, WEHoERIZmIL
FBUURT—BTHoEELBRD, ZOWBko Fizy>T Fig. 16 ¥R 5 &, K
HIERI o BEUBEE, #EloTh & M THNIC L FTHOREEIAKE {82 TWw 5,
SO EIIESTERTNEZETH S, ks, MABHIBRCHEALICEZEL DR T

7= 1973 42 9 AT Ak Efe—liofiFB

30 Quiescent sfage - _ .
1972.6.1— 8.3 T >\ C kit © HiElh & B & TFig.
20
- 1TOCE e, HEMOBRLELFL
RNR—~vERLE,
T
1o 20 30 e o LU EDFEREF D BERE B OBk
40! Pre-eruptive stage . N - oo
ora o733 TUES B, Tk THRT A DIERD X
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| O " . ,f-..
L_ﬂ 101~ ,..". ’
1.0 20 30 H ai:“.;"
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Fig. 15. Histogram of amplitude ratio g

(H/V) of B-type earthquakes for qui-
escent period and pre-eruptive stage.
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local tectonie earthquakes. stage.




136 T o oKk Eiefd

S1T78A D,

BRI A2 K BB ERMNCNIHNT 202 TH 2T, ZOrIESB
THEL, TSR EINDH ADENDIHITKOTE T O B\ IBAFCLUK O/ N
PEHOTHA S5, ZHIZE LU CHEHIICE TSNS < 7 < DT E> T, Ko
EEW, IShdibaEy, BEMENHRT AEELbN5, BEICEIWEOREL
KEL, CPERCICOTHEOE RIS b REMBEXZT, 2o, L THHREEA S
BNCKREL 2T BTHA S, HUEDz bik, ¥k, MBI AT > TRk
PITORLENRH D LR H FTH A,

(D) FEANLEOR RHE

EHx, cofhz, WEo—esb T AHEMEND 5, o, 19704, TL4,
2%, FIOWWBEOETALTN 3 AL, HHIHEELT 2 A2b 8 Aerd T, 3E
TN I TR o — R RTHIEL D 0. ZOBER X0 E LR R S A6
% Fig. 38 wind. K, B kw2 B ANEET, KO EIOERGEFTCRE % hE
HiELERIRL v 2105, SH=Z0BEMEEELERLT%, for
DS TH L, EPHMIIED TEM . ZOBE F 71 E L RIREIN A Tk o BN
X 0.15-0.20sec TH5H, HCIE AL AL LTEBEINRDZELH D, S hAbDOIMTHIS
IS TREFINDZ L1520, REFEIAEL, ROLRUELH I D OXELRIR
RBIOZ0BEFEMNATS D, WOBNATIHIRROMENE LY., HEEFCE=DS
BB 5IRENELREOLRI VR THHZELH D, THFrOoNDBELH 5.

1971 4 8 FizidELie, ZORBED £ B A2 510 5 iy KR Lic o
Fig. 18 TH 5. fHpxz & LHOEBEAGRSITIAIL TS, Z oS (B &
CIRIE) OB &, BN, i, S0 BE L5 RIRTENA QRGO KNG, B,
Z ORFEHIEE, KPETIZRZ 0T T, LK, ZoBEmtsMciEs0T
BHHHEHEEEIND, HAGHFCIZOEFTEL, ¥drBaRiiELRIGE R

Recorded number of earthquake swarm
during Mar. 7 -19, 1971

& i
e
KUROMAME-GAWARA

ONIOSIDAS!

o
/ o)
\.\CRATER 2
NAKANOSAWA

SANNOTORH
HUZIMIZAKA

GIPPA-YAMA

14
SEKISONSAN SENGATAK!

4
HOTOKEIWA

Ie) ZK”\
e s —

Fig. 18. Distribution of recorded number
of swarm earthquakes at seismic stations
which occurred at the eastern flank of
Asama. Shaded area of the circle is
proportional to the recorded number.

A LTt s,

TR B, 1972, =08
B, S+REMZc 1Hz FTFiihExde
HEBEEL TV, 1983 2 /108
DMK THEEMRNABE L, FHE3 it

MAR.13-27, 1973

MAR.5-20, 1971

s
| 10 100 | 10 100
A (mm)

— A (mm)

Fig. 19. Amplitude—frequency relation
of swarm earthquakes at the eastern
flank of Asama.




1973 SEDWHIUNTKIETIC OV T

137

Li-BRmEOER s 5 & LIkl ofc, 2 O UEEpcEbh T
B, FOTFRAEGEETHOT, BEHL o OMNRMEIAEREOWBCERT 2L
DTH5H5. ZOEBETIEENREL K CEORLIECHE L TRLESmEHaXTL

SR BEIL R o bisys, Rz oL TR b OB E Lz,

Wiz, RE—SES % L b~ iy Fig, 19 1R7, 197145, 1978 R3kicaAk-
fREAXOFEE m (X, 1.86, 1.27 L/ PR LTW5,
FLRE S % BESEEEDY shock type TH D Z Ldfilé LT, mARIE (A) Lk
B (F-P) okb% B Bl S iz LTta%, Fig 20 WiXELRES LO=0BREH
PSS 2L O A7 Ui, WS i BREBE, IREc i UCilkeRilrn gk <,
A/F—P Offix 0.8 £ hThHr o LuHnmLTW5,

Mar. 1971
60 604
50 HUZIMIZAKA 5071 :. SANNOTORI!
H
Neo oSwarm earthquokes N o !
of the ecstern flank '
130_ ©08-type eorthquckes 130_ 1

204 i
H

A/F-P

A/F-P

Fig. 20. Ratio of the maximum trace
amplitude to the duration time for
B-type earthquakes and the swarm
earthquakes at the eastern flank.

(mm)

1997 Mar. 1971 . .

o
1
°
)
)
o
o,
>
o
S
o,
LN
oﬂo
o

SANNOTOR!
&

Sdee @ B-type earthquakes

s < OSwarm earthquakes gt the
eastern flank

1 ' I'O 160 {mm)
HUZIMIZAKA
Fig. 21. Amplitude relation between
Huzimizaka and Sannotorii for B-type
earthquakes and the swarm earthquakes

at the eastern flank.

March 7-9, 1971

or 7
OL—"‘——V——r“v—
20 8
o_*ﬁ_Ag
r 9
o‘v—-—&

10[ 10 T
0

sor 11

300, 13

OM
30F 14 7

o

4o 15

20

0

Hour

Fig. 22. Hourly number of earthquakes
which occurred at the eastern flank from

Mar. 7-19, 1971.

Fig. 21 XELRIE & =0 SBEM@ENATO B FIMEE & AIUEHE & DIEREFE %
blichoTdhs, BEME (KB/AL0L0) WELREOFIRE RS, kAHE
FTOBGIFRFEEL TS Z LR LTV, HMLEBE L2 TH D, Sy
ELBHALT S, COZETMEIAGLERRE=0BEOM T, iAo




138 T K e

TWBZERBEHRLLS, EHEEDEFOINTHAAL AL TS & BRI O

HEHLTHEnbihic,

DE, T ORFMBEORE OIS & — v DI EIZ O Tl X 5

WEHRIEZRTLS 5 L5, HoBlfodzoa@sc s, X0, 3 A (b5
WL 2 B05) WORFEET HZ L TH D, FHTIBTO 4 ERICILFE I DEILS 523,
BREREETHS, 22 1971 4 3 A7 H~19 Ao E - iluEtEo=0 &
BTo 1 BHEOHERAMCTry b T 54 Fig. 22 02 ies, BEITEX T

THDLZFBD E NS 5 — 3L,

ROR R ZIE 2 FEFCTihag e 5 &, Fig. 28 23505, 4 ERZEETHRA

ERUFEE R —vEREL TV, T,
1973 FIRFERM DL £, RAENRLEL.
CAUXMUKIEEYCLE 5 HIRR A D) & BRI B
LD L HIRTE L,

ZD XT3 BOWMICR > TR T %
R TH S 5 2,

AL &5 7/ EWHIFED swarm 237 5
AH @D St. Augustine ko> 1971 4§ 10
B 7 BOHUKD i Sl & T 5,
MAuk & KIENLE (1973) i@ X +uf, 1 B
P (FHEERCR2) wdEo Z OB
BROEHOE — 273 Fig. 24 iRm0y
WY DO €~27 5 b 1 B < ATH
D, MWERIIY I X SIS R A R A T
JlEdizien sy, ML O Hax
1971 £ 3 AR L8 1978 48 3 Aicde: L
TeREREEE S, M LR TRy b T 5L
Fig. 25, 26 L7ch, WKEZRTH 5L
T, Z DOREFEINEE &IERENE ORI
Rbhicus,

3 Aokt IcEBihh, #£
FOBAEIIKE LTV ARETH D, »
DRIRD AR EMZAL O BT EE &
NABRCE CELELWLE LITBHATH
5. WL O DIEEA triggering mecha-
nism Z/OTWAEHLHND2S, XD
FELWVERITL DO e E
TR EIRTEERTH B,

(B)  KIL4ERRER

KILEIRTRE 2 A 6 B oMLKl HF
L, 2 AdET €% CHEMFZCHE

MAR.5-25, 1970

IAAT
I

10
or o2pan

150 MAR.6-20, 1971

100f

50\/\
0 T T

o0 FEB.22- MAR.I5, 1972
N VA

O U T 1 T

T T

- FEB.7- MAR.27,1973

1501
1001
50

0 T T T T
0 6 12 18 24
Hour
Fig. 23. Summation of the hourly number
of theswarm earthquakes at the eastern
flank for thé respective years.




1973 fEDFMNUNTKIETNT DT 139

1207
z =
- -
110 10
g S . .
& H - .
~ 100k =10 .. .
2 109 . 2 | D .
2 < 2 18, . .
& 90+ 2r30 . . . & 90r 3r30. e ‘.
3 - - o et o
E S . Y E - B o .
5 8of 5t20 P 5 8or grad .. to.
o 0 .o o o . .
S 2 S 2 |E i ..
H E s |5 :
= 700Z110 < 70LZ}10 w
h] ]
- -
m lll Lyl
Jan. 22 - 23 = Mar. 5 > 6 o 7

w
t=3
-
w
t=3

-
~
o

~

o

5 5
s s
= [
2 1104 2110
2 2
E E
& 100 . 8100
2 2 2 e
B € e %
2 90 3 . .- -® 90p 2130 .
€ 2 L £ | . . .
. © . s ~ Ko e .
£ sof 3 2 80 520" .

- o
H3 g . s € ..
- - - 3
g o2 3 n2ho M
= =

M s Ll

Nov. 28 o 29 w30 Dec 20 1 3

Fig. 24. Four separate microearthquakes at St. Augustine Volcano, Alaska in
1971 and corresponding calculated magnitude of the total tidal vector.
(after Mauk and Kienle, 1973)

Kgals

80 1600
1971. Mar.

6 7 8 9 10 1" 12 3 4 15 16 17 18 19 20,

Fig. 25. Hourly frequency of swarm earthquakes at the eastern flank of
Asama and corresponding calculated change of gravity.

Uiz, Ffi2, 2 B 16 H~18 B o liFMm kA, BT 5 B0 degassing
A o IREh A i L,

2 A 6 HoOW KON, Fig. 5 iTREATWA X 5iT, HAD 18 BEHEiT2 HIR
PosHE L, REIREAED Lo 8MelEGE L, IREIA LT & R BIE R B>
UL T, § 10 R L, BUKE S KR TN 10 BB L Ty,
BEE D LM, BEMENF A LH L, BAONEIZRELERBEL X2 56
BOBENEETH D, Rvva— 2~ X 5RBELESECIOT, 2 A 6 O
LMK DIREY D RN OFISEE S i 2L 5 Fig, 21 0L ks, AI=o
BE, AL, BERE, AEOFZEL 22T, KO boMEHL ARG L




(=
<
—

#gols

e,
QNH“
;6.||0-||.A:-|.A..l.Uo
L = A
=
e
S e

R i
o AN e o~
e wes
PYP R
° e,
N
LLE
~
o
s Y
o
Ll o
~
o
o
o
8
8 ~
L

16 7 8 19 20 21 22 23

15

Hourly frequency of swarm earthquakes at the eastern flank of

Fig. 26.

Asama and corresponding calculated change of gravity.

Apparent Period of Volcanic Tremor

soc

before the eruplion T=0.52
ofter the eruption T+0.43

HOTOKEIWA

KUROMAMEGAWARA,
ption T=O§O
after the eruption T=0.42

before the ery

g >
.Mm-
S <
>
G
4y O
©
&
< o
.mﬁ
g3
& w
=
2 3
3 3
-
8
o«
<
wm
8
~
a B
)
s
-~

<
-
o
=~
4
S
=]
51
2
2
=
b
5
e
<
-~
bl
Q
2
&y
«
e
=
«
o
=
S
G
13,
2

@
[
(=2}
Ll

&
[

sec

before the eruption T=0.44
ofter the eruption T=0.37

SEKISON-SAN

sec.

before the eruption T:037
cfter the eruption T=031

SANNOTORI!

1204
80
401

16 sec. 0O 04 08 2 16 sec

12




1978 SEDOTMIUMTKIEENC oW T 141

WDTH DD, RAMODORELTLL KA BOEHHC Lo T bl T, B
OYDEE, TOMDOH THEDETCL AL DTHAD,

wiT, EOBIMITITY, BKTTOREDOEEAIME, HEAEOIRTDEEEIMN X
DhRWZ ENHS, BEARIE, KOBERTTO magma © L8, FhicfE 5, gas
separation, bubbling 7t & 23k T OFXEHTH A5 L, HAkEIL, 5l1&>30TES
degassing W X O TIREANRE I b EHELBRS, ZOFREBEROENNRDYO O£
ELTEZLRLS,

¥, FRCHEBRIRO O, BUKANCIREINISAE L, B ARk ok, BREMEORE
ANEWBL T2z & THS, 2L, BEHL, KEBEATO magma O EFiofEo
T, magma 10 gas OFEENEY, K ETIERL, HHEECENC/LD &, gas
DEEENR D e B LR, JOERDIGIERENRY, NS cENEY T 0T
HHH.

8. BREICHSTEREICOWT

FBRTAE S BIROMHEE Y, BEHRWER OBKELT Offiss Table 6 IRI T
%, BREKUBMATCE, &y 7RMSEHORE NS 22 HEEZZ1L T, 0.8mm/s O
FREE TR X 5EIRE L. 3 B 10 A OEEDREHIE Fig. 28 1TRT.

?j "Jl’}i’g von p&

—¥

tmin

Fig. 28, Traced record of micro-barograph of March 10 eruption recorded at
AV.0.

WRERL 20 U Lo ROKEZLEENCK LT slow leak 3> Tlks b, JRESILELEE
4t 2.42mm/mb TH B, 3 7 10 B DR OLIE L, IEE 2.7 mb, Kl 6.0sec TH
5, WAL THD 2 5L, AKEN 25ELEHEIRTEY, WAK45EL LT
positive phase [ZZT)L C\~%, 3 A 10 A OB AkFHL, TEETHD, BAkE 4 5T
BNFTCHEARET L TR D, BT O L2 2B L T\ 5,

ZDZ b, MEEHICHEH N negative phase & positive phase {1&kD & 5=
RSk X 5. Blb, MEAKL THEEAS B2 oliR L o2od pzL, IWERALOZEE 0%
MIMTEZ @2 TR E LT TR T T HoT, T ITKE R FMasz iz,
negative phase + LTI haTH A5, 4 FELT, BWENEMTO EZicEL T
koL, BT EZEOSEDO—HINAEP KUK TR ENL bR BHIc, SELE0E
BEIREL DT TH 5, WMEORBITIZPLENEELELLRING, BROBE L LT
N EL BT TH HH, BEETTOMAILLI ST, BnT EEERKELLDTHS
5.

L, BIEO =70 F — % E LAz

E=2:z4Az[2pC




142 T W

TEbTELLS, coiT, A

- IRRIRGE, ©-- - TORkBIRE, o

S fs

EROEE, C

s HUHERE, 4---- BERETH S, 3 A 10 B OZERFLERICOWT, l/‘ﬁ/vﬁﬁ wHE T

AHE, 6.2X10Merg Lich,

9. WMHEEH

S BIOMLKIRINCLE 5 ERIHNL (4 DZET) 2 RHET
A RILUTE A D [

WAT (AV.0.) %3E4H LT,
bE2MEL, IWEOLER DR AR K7,
Afefe BiE,

WA RIET NETH D03,

AVO

zl"\ r\ ‘\

Flg. 29. Location of the target rocks (A
and B) for the topographic measure-

bz ERBE LT, EE AL
HEERE LT, ZoROMAnEs

EIrRGERTHh i, BIZHEET S
FEEM RIS & LA, Fig. 29 12
WAT &, 2 o0EH, A, BoO@ENTLTH
S, Isk, kD R (G EoBEuci
WMo A M B 7. JER B L Wild
A8 TSR kiafs No. 41120 <, ¢
MEEEhz X v iEEC 0.2, $555C 0.02 f
DORLILY NARETH 5. MfEr AV.0.
2 oy FICREL, FME, F—A
X BHHELIMERT/e07, 1 EOJIE
WL, /b bE, W 10 B oHEAIL Y 1T
tv T ONEHEE KD,

ments. WEH A Table 11 W/RL TH D,
Table 11.
A.
Date T | W e Me" — Ha f; = Hs
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4, - |93 |Cloudy |-40 | 12571 * 06 567 ¥ 0011 407t 05 69110009
4, 16:10 . |-s0 13036 t 04 695 ¥ 0008 480 t 04 -835+0008
7. 1030 lFine  |-4.0 2574 %05 572 T 0009 3531 04 584+ 0.008
8. 1050 . 00 12589 * 06 ‘602 * 0.011 4321 03 740%0.006
Apr. 6. 0750 | . 00| 13051 %04 725 + 0008 476 t 04 82710008
7. 1109 - |+9.0 12 55.8 + 0-5 ‘541 + 0.009 333+ 05 544t 0.010
8. - |98 - 90| 1301.3+03 650 * 0006 474 t 05 8231 0.009
May 3. - |"%%0 |Cloudy [*130| 1301.0% 07 644 + 0013 497 + 1.2 869+ 0.022
q, - |20 «  |+3.0 12 596+ 05 616 * 0.009 443 + 02 762+ 0004
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Mean of Meons 13004 + 08 632 + 0015
Dec.12,1973|*9% |Fine [*1.5 13 00.1 £ 05 626 * 0009 429 + 03 734+0.006
3, . [P0 . |-6o0| 13007+ 06 638 + 001} 414 £ 04 703+ 0.008
1a, . |32 . 00| 12534 +05 494 + 0009 350 ¢ 04 57810008
Jon. 27.1974|%%° [ - |-80 | 12518 04 462 + 0008 339 ¢ 05 556 + 0009
29, ~ |98 ~ |-00| 12592+ 04 608 * 0008 394 + 04 6650008
Mean of Mleans 2 570 + 1.8 565 + 0033 385 + 1.8 647+ 0033
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8. The 1978 Explosive Activity of Asama Volcano.

—General Description of Volcanic and Seismic Events—

By Daisuke SHimozURU, Sadao UtiBori, Noriya Gyopa, Etsuro Kovama,
Tsutomu Mi1vazaki, Tokiko MATSUMOTO, Noboru OsApA and Hiroko TERAO,
Earthquake Research Institute.

Asama Volcano, located in the central part of Honshu, became explosively active in
February, 1973 after 11 years of quiescence. An eruption took place on February 1 and
was followed by many explosions. Since the beginning of this century the explosive ac-
tivity of Asama Volecano has been remarkable and the quiescent period of 11 years since
the last eruption in 1961 is extraordinary.

In this paper, seismic events associated with the present eruptive activity and a
description of the individual eruption are briefly outlined.

The middle of December, 1972 the seismic net of the Asama Volcano Observatory began
to register an increasing number of B-type earthquakes associated with an also increasing
number of A-type earthquakes. At the end of January, however, the number of B-type
earthquakes had decreased below the ordinary level. Then ten hours before the first
outbreak on Feb. 1, a swarm of B-type earthquakes appeared. Even after the end of this
eruptive activity, swarm of B-type earthquakes were observed on several occasions.

In order to distinguish B-type earthquakes as forerunners of an eruption from those
which are not followed by eruptions, a ratio of the maximum amplitude of a vertical
component to that of a horizontal component was investigated. It was found that at the
pre-eruptive stage, the vertical amplitude was relatively larger than at the calm stage.
This evidence may be a useful tool in the prediction of future eruptions.

Alternatively, we observed shallow swarm earthquakes occurring at the eastern flank
of Asama in Mar. 1970, Mar. 1971, Mar. 1972 and in Feb. and Mar. 1973. These swarm
earthquakes were peculiar in their patterns of occurrence. They usually occur in the
night during the month of March.

An attempt was made to compare the sequence of seismic activity with the earth tides,
but it was difficult to find any correlation between them. It is believed, however, that
the overlapping of several triggering mechanisms could cause these swarm earthquakes
to develop.

During a period from February 16 to 18 a succession of small eruptions occurred
counted by 3900 or more and associated explosion earthquakes were clearly registered by
seismographs. The time intervals of these explosion earthquakes were compared with
those of the Akita-komaga-take eruption which made Strombolian type eruptions in 1970,
A clear difference in the distribution in both eruptions was found. Considering the results
of a simple experiment, it may be said that in the case of Asama, a succession of small
eruptions means degassing due to boiling, and the case of Akita-komaga-take may be in-
terpreted as degassing due to bumping.
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Table 12. Daily number of A-type earthquakes.
Day. 1973 Jan. | Feb. | Mar. | Apr. [ May | Jun. | Jul. | Aug. |Sept.| Oct. | Nov. | Dec.
1 3 1
2 1 1
3 1
4 1
5 1
6 2 1 2 2
7 1
8 1 1
9 2 5 3 1
10 3 1 1
11 1 1 1 1 1
12 1 1
13
14 5 1
15 1
16 1 1 4
17 2 1 2
18 3 1 1
19 1 3 2 1
20 1 1 1
21 2 1 2
22 1
23 1 1
24
25 1 1
26 2 1
27 1 4 1
28 1 2 1 1
29 4 4
30 1 1
31 2 1
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Table 13. Daily number of B-type earthquakes excluding earthquake swarm at
the eastern flank.

1973 J
Day an. | Feb. | Mar. | Apr. | May | Jun. | Jul. | Aug.|Sept.| Oct. | Nov. | Dec.
1 71 328 | 311 | 221 | 108 87 67 42 13 22 21 14
2 62 50 | 376 | 184 | 130 86 49 40 16 16 15 23
3 62 30 | 425 | 187 | 130 88 55 45 17 23 20 47
4 60 181 | 238 | 182 78 94 | 103 42 26 23 21 31
5 95 114 | 295 | 125 87 74 67 33 26 14 14 14
6 61 137 | 1566 | 146 | 193 50 68 34 18 20 16 27
7 70 126 | 217 | 148 | 197 88 31 38 23 12 14 30
8 62 119 | 118 | 132 | 171 95 50 40 13 24 8 44
9 | 139 771179 | 132 | 133 93 50 32 25 39 24 47
10 | 126 178 [ 251 | 104 | 110 | 127 52 41 19 31 10 20
11 | 106 177 1 163 | 122 | 101 | 118 58 25 26 23 15 6
12 | 107 227 84 | 155 80 | 104 49 24 25 18 17 25
13 | 160 204 | 77 | 135 48 81 45 85 13 10 4 4
14 | 146 198 | 63 | 184 49 88 40 31 14 10 7 18
15 73 176 | 116 | 162 96 | 111 41 29 18 18 12 13
16 78 121 | 148 | 136 66 82 36 33 25 19 12 19
17 | 110 | 2226 | 160 | 167 81 69 36 24 14 15 15 49
18 98 | 1778 | 200 | 155 84 98 33 13 8 12 6 23
19 60 156 | 130 | 106 52 75 57 28 8 5 6 7
20 46 349 | 169 | 118 40 61 26 11 17 14 15 4
21 54 212 | 111 | 180 55 51 44 18 10 16 4 7
22 58 279 1 69 | 152 46 76 50 20 15 7 18 16
23 92 419 | 79 | 147 40 71 55 7 11 6 37 27
24 85 359 | 65 | 608 | 622 57 59 25 9 6 20 10
25 51 290 | 66 | 145 | 350 52 31 33 8 13 11 17
26 41 313 1219 | 111 52 36 29 28 16 23 3 16
27 10 341 | 177 | 111 44 36 53 26 8 14 11 8
28 61 309 | 292 | 102 63 16 24 20 11 8 13 9
29 39 182 72 79 36 21 14 | 147 11 8 9
30 25 140 87 | 121 T2 36 15 21 19 7 17
31 20 111 87 30 4 6 18




1978 EDBEENINUKIRENTOWT 149
Table 14. Daily number of earthquake swarms at the eastern flank.
1970 1971 1972 1973 1970 1971 1972 1973
Feb. 1 Mar. 1 2 11
2 2 1 82
3 3 3 67
4 4 2 16
5 5 1 1 11
6 6 7 4 48
7 33 7 3 1 60
8 28 8 37 112
9 9 57 34
10 18 10 19 3 9
11 9 11 186 3 21
12 67 12 2 41 3
13 22 13 162 6 23
14 13 14 1 90 9 154
15 5 15 132 3 40
16 57 16 18 25
17 17 96 17
18 18 1 22 5
19 19 1 9 89
20 20 1 11
.21 2 21 44
22 2 22 103
23 23 41
24 10 24 44
25 1 3 25 1 169
26 26 188
27 27 86
28 28
29 29
30

w
—
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Table 15. Hourly number of earthquake swarms at the eastern flank in Feb. 1973.

8 1 16 26| 27| 28
1 7 13
3 3
1 2
7 1 9
8 8
4 31 37
2 17 21
10
2 7
5 1| | 3 30
4 1 2 1 35
3 1 17
4 2l 1 9 12
1 4 3 3 24
6 g 2 7 29

28 9 57 | | 3\ 1

6. Hourly number of earthquake swarms at the

eastern flank in Mar. 1973.

3 7 13 25| 26|27
9 6 719 5 |1 3 1 1| | 21/ 20/ 10f153
0 3 6 15 2 | 3 5 5 | "6l 11|11/114
4 ol 827 5 |3 3 1 6 15/127
9 3 425 2 |4 5| 4 2 7 110113
2 4120 415 417 4 15/113
1 2 9 8 2l 4 3 3 3 5 4l18)111
1 42 1 2 1 1 22
1 1
11
4 10
6 2 41 64
13 10 16 1 6 95
5 4 7 22| 24| 1] 91
13 3 5 1 16 72
14 2 3 5 1 15 7
10 3 1 3 3 5 4 1 1 25| 18] 2| 88
1 3 | 213 g 5 i 31| 15| 2136
7 1715 1 1 1 6 2 140

| 11] 82| 6716 60 03154 169/188) 86




Table 17.
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(S-P) distribution of A-type

earthquakes at Kuromamegawara.
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Table 18. Amplitude frequency of the
earthquake swarm at the eastern
flank from Mar. 5-20, 1971.

S-P
(A type)

Feb. 1, 1973

—Deec. 31, 1973

Jan. 1, 1972
—Feb. 6, 1973

0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0

0
0
0
17
32
30
24

[y
()]

O OO H O H OO O WU H O WO OO

O OO O O RO O3

2A (mm) HuinIr.nIi{z.aka Saxﬁmtorii
— 0.9 (21) (23)
1.0— 1.9 114 126
2.0— 2.9 103 97
3.0— 3.9 5 68
4.0— 4.9 62 62
5.0— 5.9 54 338
6.0— 6.9 41 40
7.0— 7.9 30 29
8.0— 8.9 26 19
9.0— 9.9 18 22
10.0—10.9 13 18
11.0—11.9 11 13
12.0—12.9 10 9
13.0—13.9 13 8
14.0—14.9 10 19
15.0—15.9° 6 10
16.0—16.9 9 15
17.0—17.9 10 8
18.0—18.9 7 7
19.0—19.9 3 4
20.0—20.9 5 5
21.0—21.9 7 5
22.0—22.9 4 1
23.0—23.9 0 3
24.0—24.9 [ 3
25.0—25.9 5 5
26.0—26.9 4 4
27.0—27.9 2 1
28.0—28.9 3 2
29.0—29.9 6 2
30.0— 63 44
720 637




[D. SHIMOZURU et al.] [Bull. Earthq. Res. Inst., Vol. 50, Pl, 2]

Fig. 33. Occurrence of the swarm of B-type earthquakes just before the
eruption of Feb. 1, 1973.
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Fig. 34. Successive small eruptions on Feb. 18.



[D. SHIMOZURU et al.] [Bull. Earthq. Res. Inst., Vol. 50, Pl. 3]

Fig. 35. Eruption of Mar. 10 taken from A.V.O.




[D. SHiMOzZURU et al.] [Bull. Earthq. Res. Inst., Vol. 50, Pl. 4]
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Fig. 36. Earthquakes associated with the successive small eruptions of Feb. 18.

Fig. 37. Explosion earthquakes of Akita-komaga-take in 1970,




[D. SHiMozurU et al.] [Bull. Earthq. Res. Inst., Vol. 50, Pl

of an earthquake swarm at the eastern flank.

Seismograms of Huzimizaka and Sannotorii

showing a good example
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[D. SHIMOZURU et al.] [Bull. Earthq. Res. Inst., Vol. 50, PI.

Fig. 41. Voleanie tremors prior to the eruption of Feb. 6.

, s A T e o 2 O, vt e
Fig. 42. Crater of Asama Volcano. Photograph taken from the western rim
on Aug. 21, 1973.
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[D. SHiMoZURU et al.] [Bull. Earthq. Res. Inst., Vol. 50, Pl.

Fig. 44. Eruption of Feb. 6, 1973. (Photo- Fig. 45. Eruption of Feb. 14, 1973,
graph taken by S. Aramaki)
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Fig. 46. Ejected rock fragment of the Feb. 1 eruption collected on the pavement
road in front of A.V.0. Asphalt surface is molten.
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[D. SHIMOZURU et al.]
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Fig. 47. A bread crust bomb collected at Sannotorii probably ejected by the

Mar. 10 eruption.

[Bull. Earthq. Res. Inst., Vol. 50, Pl
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