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Fig. 3. Frequency distributions of the wave periods of volcanic earthquakes.

2. BF - HHOROEHICONT

HIRE) DB ARIRIE OBE A ICE LTI —RICEAE - SRH OBFRR Ni=kA, ™ (b, m 35
) MBI T AN, SHENSNHEBELKICOVTRDLNIER m DBEIINLIETH- 1
(H3)

WEEZ AL, BREICHEL TEAL 2O THRARBOHESGREES EH4RKOL DK
1B, CNERTHHES AR m BHEMEE -2 EER L, AKT152::008, BT 3.03
003 LW ote, COBRBERETZELESCRABEONESNEFERENFEDBRETTEN
2EBEIC K5 12Y,

3) R EH; dEEokLRBCZHBOBN, JrAMIRMEIEEE, 10 (1963), 89,



+%§@ 1962&65@@%[{% bt@ﬂ%ﬁm%%é 29

N
1000+
500}
N
x 1000
lool-
o 500}
50} s " oBdype
\eunhquuke
100}-
so- x
10
5[’ 10
5_
L L 1 I S, — 1 L L I 1 L 1
l 2 3 5 T 10x10kjpe I "2 3 5 710 20 30sec(pp) =
FAR KIHEHBORARBOEE ST E5EH kB oMERE (P~F) oEEST
Fig. 4. Frequency distribution of maxi- Fig. 5. Frequency distribution of the dura-
mum amplitude of volcanic tion time {(P~F) of volcanic earth-
earthquakes. quakes.

3. MBOMERBIRESE, BRERISREHHDLIOBR

HZB OB P~F) 20 TRAETHTOHE, BELRESINLTOIRVOT, &0
EONBRICEED, XENHEMEEERT Z0RPFSLICINTHOIRNS, TOENEFT R
DICRELOFEREBA-TL 2OT—FWICER DU SHRIVESH L EELNE, 2T
TGS c OHBOREEEN BEOXSIKBZ20EFH~ I, AR, BHOKLZDOMEI
DINT, v & NOBEFBRETHE /I 7ay P LTEONLOBESHT, WINd o8B
X% bsec. KDRVWITTRERBRICHZ N5, B, MNREOHRICOVLWTIRZD
VELEOBLIUOERS I EESTHODTRNEONEL, Mo Tr DHEERDICEHBDOBEENZ
Fonithotk, CORT, v Mdsec. REDLWHTEANI B> TAHLTNE L EEEDD
FTERBRZNEBDN S ERERICHBWHICONT, AR - (RAOEKEHUL 2 BIFR



90

N =k (k, m I3EFH)

REHE -

t: WEo#EERE P~F),
N: #kEifEnc & v4de OFICh 2585

2AH, BHOKRLZK DN THTRHT, B mz2xD5E ABICONTiE m=28, BRI

DNTidm=26%1F5, 8056, 2CTE
AR, BRERBIEZEIAEZZEDLRE,
BRIRIE & M BER R O icix, B
MBI NE THRUT 2R
BEREERNS 35S (BRFmLO
HELHKEMETHEML A BH 5D
T, BREOGELCBOTHRELBEAK
TS OEICEBRBEDLNELE DI D
BFNGB D, BAERES X OB
EWICE D S BBEREES 2, AR,
BR#EBICODOWTELZFEOROX >34
xR L, BAIRIE & MR & DRIic
EDRETTNINEIREOHBERAE
Whote, AR, BEOSHBIRS
BREE-T3, FRALICHBRNIEE
HTHYD, BEATHIERBBTOEY
BESKEDTHEH, FEIRIKRLAE
md A%, BHORHAPOMICHED
KERBOBZOOT, BHIREBICNE
ULTHRBROMEIMIIES T, AR

-
Okine

x
x
x
x
x
x
x x x
. x X%
#
x
“x x
x x X
x
. 2
. xe
METEN . »
%
Calodc;
x . S
. RS Sals
XA %
¥ ";‘yx.
o ey e e
e
A e ek
PR LRI )
v g
o e,

1 15 20 5ec. (P+F) v

BOR Sl R o R KIRME & ek (P~F) &

Fig. 6.

DR xATl, eBRIHIE.

Relation between maximum amplitude
and duration time (P~F} of volcanic
earthquakes

xA-type and eB-type earthquakes.

BRI OR W BRI 10sec. L THBX X 5N, BHEDOREARIED LIRS 510 kine 7D T

BIAONTHWAEZEKNXH S,
4. BEZOMCHETIEE

— BTN > TABMBRIL FDBR->5D L, PHE, SHESHBERZOTHANAR

FHEAERWTZOBREZRET A ERMENBSTH SN,

BR#EZ P~S 85 TR

WEIM B PO SREBERC ENEL, o TEFOBBEATHICEDR LB EhODTRET
55, UnLBEADHEBOBENERICEHOLNTEL TS, WEITRNLAR, BEHEBD
HEE»S N T A REQERBHEE T2 EMNEEE L, coT &akLiFERICHE

UTEHERHERCBERT I BN 2,

4)

AR % B3 EREERKBAS (LK) K THK.



+BED 1962 4 6 A 0 BRI LT OB UHEE v 91

B2 458UETRE 7O TABBMEBEDN L DRI DNTIRZDERME 2 REH Kk
D, TN S REBE, TR brod sty b 2 LEABREOGEHET, KO»5# 2km g
N, BE 1~2km OFCHHTHbOTH - 7o (EHR), 4 £25-> TP, SHBHEKRE ORI <
DERELF ok, ABRBBOTROBMUME»OEZ 5 & BBABZREHMRKE o
ABMBIRBOFR CHEHBTRELTNWEDOTHAH, HELL dDEIDHILH ZEELS
LR HENZBAOETOEBICHT 25 ER/REY K& 3 &, Rayleigh fio#E% v, P
BOREE ve, BREME r &7 3 & & Rayleigh iz r<vedffvi—vk TEEbLABL, C
Z T vp=3.0 km/sec., vr =1.6 km/sec. (Z DEIZHBITR B XS I pHikicH U TiREHTE
THAIEEDLNE) FRETAEEII~2km OBFICH LTI ELEHED 0.6~1.3km K
DECHTRERERADLNLTOCEKES, (A LEEIOHESHEBEINZBAICRILK
HL TR HEERBEIEDLNLL,) AEShi ABBBEORBER BB A OMNEBF
ZHBHERPAIBRERE Lkm NI 200 A ATREBRIHENZIA TV EEZLL N
%, CNEXHLTNESTRERMELBRINZIITTHY, FIRITR L A BREORE
BHO54iE, A FTE 03sec. YITOM (EEKE) KRBoNEDIKH LT, N AT 04~06
sec. DEMPIHEDLN TV ELDEMREN B,

—H BHMBORBARONH LA L E, ARTHLHABPOEVWENEZINTHNE I EDD
LT TREMPBEDNTNBEEEZ NS, - TZOEBBR AMOZRLD IS
EOH 2, ASDS 1km P EEATHEC EBEESNSE, LELBEEDELAZDMEH
ECTHBNEEDBRELHTIEIER 2, BEHESADOTOBOFH TR TS L&
A BT LARMPIS T LT,

FTTIRB~IE S ICEA - HACBEROES m & LT, 4ERKD 5 i i A RS
152, BRA3.03TH 3, HAY ORRICINE, WHEOREHENAE {BhEmDOED
RELNZDT, BHABIMWEANCRAEERRKZOAODOTOEROVFRIKE> TR END
EBOEAR, COCEHOOEBFEINETHSS,

COXHSILTAR, BEMEORZ KEDMELZHETE Ui, €0 ETHEOMKEFE
EREHE, BAREBESMERHEEOBEEZEZLTALI., b LA—DEENSHE S MEIND
HWELZFR—OHANEATHAT 2R LEERREOR T OVHIER CREBHREELRL BT
e 3D, BOEROAMELEL DL LR ELDOBBEOEBENDIEO LM THHELTH
B3LLERTHDOTHAD, BEMBORARREBO LFEEBIZON TV S X5 KRA50D
B, BOFTRECHIAOATHERH L IZZOEHEIMNNINT E2BHT 2NN,
OIS RAESE - ORI EEAE - EOES—RBIBRII N TS LR EE2ER

5) HBENE; HBHE (1954), HHEHE 61
6) K. MoGI; Magnitude-frequency Relation for Elastic Shocks Accompanying Fractures of Various
Materials and Some Related Problems in Earthquakes (2nd paper), Bull. Earthq. Res. Inst. 40 (1962),

831.



92 _ FREE - =RE2

5EEMERETHD, 2ho MBI 2ERRABISOICEL OBEHEEDTHES
PICLTW E 0,

L. #$BORBBMEEDH EXNFHORR

1. HBROREEMEMBOSTH

#4927 ARBBENASY TOTEBMICENS DN BN S ABBICEE$-T
EZ0TREVD, HEHEENELOTRENAENICETH>T, $5 1 AOhTHE
TR > 72 k7 B 11 E, 2l AEfiICE > TR LTRES @7H), T lADH
July

AR N L

“;;’f'n&i’iu U LWL L DL L

TR kR oREREBRECSHOMN. 1RoRER L RoRBERT

Fig. 7. Examples of time intervals of occurrence of volcanic earthquakes.
Each bar represents one earthquake.

Bl EOREERT, CNERSLME
BIAZHELTHLEIEFCHH LTINS 2007,
X5 THYERMICEA 2 ERAFLE  100]
BTHESHOESITELD, CORES ool
SACEE L < BB Fo b ICHUE DFSARE TR 301
ROEEAT AL, BERICENTHE

B C RO OISR NE £, e s 'O

7
Wotase & t+dt L OIICHE S BB N 2 5 10 i5 20 25 30 min,
EoThHbB, COREHLESHIZIZIZHE FEEER KUMHE oS ERBRHREO 475
4 < h o - Fig. 8. Frequency distribution of time
MEITKOADBEREINE EEZ T, cterval of occurrence of Vol
N = Ae1t canic earthquakes.

ARBRINIHBEORBICK > TE B8, A3 dt BRICHEBORIMEICBEBRLT
EEEEHTH 5,

FEREHNIC e QI3 EH) TOHPEZIONE IO NFRIBRNCEI T ENTEHIN
TWBEDT?, AEEHI N AHBEIFIENE LTRERNICEE0S T LT b,

2. HEBEOBMEESAUORKR

BRI B OMBEO ABBERE IBICRT LI, 8 A 20 BE XV BL LUHERIK

T) RNRBHE; ML (T 25 4), AJIEE 282



+REE D 1962 (£ 6 B OME A KR L T o iR HMEE

BY3i3EomhdRonin, OB
BB kilioBFICO>NTE~NEE, TASH
EHE TRELH BRI tELHOBHRTHREEZR
FHEILRONUL Lok, ThTHEALK
ERULEKOELBERMICZEDRZET C
LB bEIbE, BICIBEEESCELD
>tz, LB LURBICHADOEROABER I
2kBikct, BHICA-THLRBEOEH
REBRE oz, NELERORBIBLT
AEBICH > T2,
MICHES AR, BEIKAYEE, £O
ABISHE DS & OBREDOHEL RS hERNL
W, BIRTHEDORI (A+B=N) icd7 5
ABMEOR (A DHOENMERLTHS, C
NERDEBHEUMBEORHST ARBHIC L &
T, ABORBDTARHERE P2 X D2 TH
3, BN BRBSHL AEFL E2RT OEEA
25 AETH AL T, AZFZ 8 H 10 ALY
BB LTLE-2TN S,
RIEOFARB XU BHMEORERFZ
o PICENTNIEND, TTREBRIEIIIT
SEEN S NI ABBE KO L S PPN
O 1~2km OEZDF TR TNBE EELD
N3Hh5, COMOHERZKLDPPENTIC
BT2Aoh0OERERETIEIITHS, C
NI LU TCBEBBIIKOOTOI S ENHT
AKDOERMARCHE> TRELTHEDTHS
A CLDEALEZLDZEABBBENRL LUED
%88 10 BEIKBTHEOTOHRNE TR
HEIRREICIL Y, REHEBOAHHRNT, BH
gL T 58 A TACIIERES S KiEE|
XE-mbDERLTEMHEEKLS, kKLDTF

earthquakes

daily| frequency of

“Ww \/'

\

Tia/NIni00

q@uaktas

ratio of numbers of Atype
1o those of all earth

[
=
o

ava

M

/

25 Sept30  OctS

20

T

Aug3l SeptS

O hoBicxd 3 ABBEOE

15 20 25

10

15 20 25  July3i  AugS

10

July'S

Mo RVE-DEREND & ESICATBRD
HENEDOLIRE,TEZh2MB LGS

[—3
E >

85 9 B F:X kil iR o F BIHEE, S

Daily frequency of volcanic earthquakes and ratio of numbers of A-type earthquakes to the total.

93

Fig. 9.



94 ABREE - ZHiEE

DTEEBILETHEBAERRBENICTTIEHRELBONIbof, LELDRLLEBE
DHERICEBIET 3 X5 Rz A ¥ -0 B ho 1 BbN B,

REIAUBZDOHBORBIGRAMADIVH L2km © MHRE/NE] B EAMTF
BoTHABERRRECL250DTH 2 BEMERICDENLE-TNE, COKS BLEORLD
BR & EAE BELIEESTVLE20THED, SRETEEAPE MATERNAEFTL-T
WEDT, S HDHBMREZHBTZCERED 9ADBEORBOMERA DIERT A ATH
U oHRINIBRVEBBLEBDEBIRKICE->TH 5,

DEDTEDLEBIOFHEOENICET 281 ORI AETREK ELLTX
WTHAD, ULPLLE-EEVIRTRAZEISKE2OBREBRAZDO), B 0T IRLKIE
DPEIE LR EZ0HUER PO TEMEBVZBL, SOEHNERT 5T LETEVHL
ETH 3B,

IV. kK liE#E

KIUPEENC DN T Z OB BICHER L 728, IS5 ICHL S BB RIC D0 ToN S,

1. HEBOEE
BHANTORBRICIOBB P EDOL S BHEREERLALEMB L DICHB IRE O K
HEMEFE N, REERTRESEENICS ZDEMLL TORNEIE T EDHT, -2 OB
WTHEED L SEORELTS & > TEERES RO/ (FL0R), 5 BEABLROOREK
HORBELROEBMBENKE TS Lk dTH 2, £EMICAHS ED BERIBHITZTHE
BRICEEE SN E OWMBOREZ VD, 5 BUBRBRMIBBHRLIC/HE {25 E & bIThikhicE
PhBLHEBY, TOHBEREMIXFLRS L Thoole, 9 BRI PRE NATEERNA
TR o TRy, BRFAATOBAMENSEZEZT, LN ETHUERT THTHRS
CALEMBRIESFSNLE Lo THAIEELNE, KICEHRMERENLELHEVRE - &
o6k C T e ..
os| - _.7-.’_'#:_ _‘____'--;4 it ,L.T.:_‘;i_.'hT 4= _:-_‘ U,
Ogt- : :

M
05of
0401
030 .-

020

o_[or T _':

008t

July' 2nd ' 3rd = 4th
FI0RH KLEMB O PEIRE & LERBE 0L

Fig. 10. Variation of mean amplitudes and periods of volcanic tremors.

T T T

7th ' 8th

Sth 6th



+ED 196246 B 0B KB U o B UMHEE

DURBERERDLNLND, BITDORB XS
CHBRERICHBEL TN A E 2L Z0FN
BREL 20T 5,
BRHAATE 10 AP BY. 22O HE
FEMEh TSRV, 78 16 BICRE KT
PRI N, TNV TRBTHRNS,
KIC, BBRBICRNE XS ICEEN EZ
ZoNBEDT, ORI X >THEE L THEH
ENBLTANVFEF-ZHELTAHLS,

4
T

ccT TREDEE, ARIRE (LT,
At F B OISR, BRER - & L TROR
SOEMTkm 2L D, WHEOBEEW 0=20gr/
em® ERGE LT, X D#ERE ¢ i3 3 SERORK
Ea 5 1,600 mfsec. & L7z,

CHLTHRE sk zAVF—2BELT
Vo ebDONEILKTHY, cnERELE5H

2
E:SO#WB%FZAZ

95

E
5%10erg
e waud
..“.-d'
o
-.I
T He
A
5 -
e
2
10
5
10+
5
July ' 2nd | Brd | 4th | Sth | 6th | Tih
BIR kUM Bic v EBshicz i
¥~ DRA
Fig. 11, Cumulative energy released by

volcanic tremors.

I 90% P eI Enb D, 2EKOBHT A vF~F 4x10¥erg TH B, Th
S UTHIEBE/NEM STEHO TORSRITO BB ICI > THINAHBOUBDO LS
6 A30 BT I0BEDEEIOHBEUEREY Itk3 L, E=4%X10"erg THEILOLRKL D
SERDIMBOI0ETH 5, > TEKERICE - ERETWBOBHBHELTOT, Ra
PEHAEBRDTE 1 BYAZICRAROBKICHEIBEHIC L > THREBINcLT FvE-D

July 3rd. O2h. (aetive stage)

N
Hakugin-so (A)

July Tth. O6h. (calm stage)

Halaigin-$0 (A)

BL2E KUEMBOFHARER

Frequency distributions of wave periods of volcanic tremors.

Fig. 12.

8) MBMERSRE;

+BEE AT 3 BERE (B 37 4), 57.



96 KAKE - ZR10E
BEACHEEINTLE> L bDEBbN .
z. 204 " x oo

e L0] ’; ;,;; i;w X %

%ﬁ(@}%‘)ﬁé@@rﬁﬁﬂ@ﬁ%m&é&/J\éb\&% o5, - R
LEDVT, MEEN &, AT AQTEAR | o ) Sl
BRI R 2 1F - Fo (55 12 [0), BB AsBs A I "gx{‘ gy
BLTW & EICIBEO AT 01sec. 5 ol
0.9 sec. JZIEIL < 4T 5 43, B LW et ic B )
bR AEICHE S EEBNOK R RS A 008 -
2 ERBoEBSRONIDRTH 5 HEET,
COBETER o aR ) HOEATESNHED
SNAOT, TOEOHBR~ T~ ORBICH T R T
FBLTHEEBLNEY, FHUHERLESHD 13 KT ORI & B & OBE
ETH 5. xEEREA K, eREEBNK
Fig. 13. Relation between amplitude

iR & A& DERFRE 8 13 BICR T 2%, #R
EAREOEBHAOREA LTS, NHEER
NA (kDX 7km) TOWBRAFEFA S W2km) O 1B~1IMIKHEL TN 20845
5,

3.

and wave period of volcanic tremors
xHakugin-so (A), eNakachaya (N).

EBAABLUEE
PEBNETERA Yy Y0 /5 72 - T3 SHUBIUSRABRHAEB L o7, 34
HARZECOBEOREIDO=ZARBEYLHL e o DT 300m, 330m, 170m D3
REA=BEOHAKRREEEEL, £0ho 1 Al 3RS OBIREL B, To<A
F(D 3cm/sec. THLNAEFEAHLE, ZAMOXOIGIVTAE A TORNRBMmO 2488, C

tripartite N up
B S (]
1000 Mse¢ l/lﬁ 77\ /y

BIBR #Eo 1EOB S, KA
Bo#TAMERT

BUR KUMEBBOEREHAEEEOEHE ST
Fig. 14. Distributions of propagation directions
and velocities of volcanic tremors.

Fig. 15. An example of the par-
ticle motion of volcanic
tremors.



+HBEO 196246 BOBAKKE L TORBHAMNRE 97

FOBWYAFPMELFZELZABORE IREYTH 70, LB CBEoEBEFENLE
AH T > T fedd, &0 2 ST O QTR D /NES &, T8> THEIET FIRE O BB H
Bl ot REEORLERY BEE 1/100sec. &3 2 &, ZHEFHT +10°, #ET =100 m
NMOBRENEING, THLTHELNLEBEFAEPBDIF S 2ENREVHKOT PSR
FLTL AT Ebnd, EEEEOEESIZ 1,500~1,700 mfsec. DFFICUBSHEET 5 (8B
14 i), particle motion Zf D{=i&EF M & &b TEL B EHEFHD CKOFM) 25 BEEMA
T OIREIER L retrograde D1 TIKE WM T Rayleigh BT & 545, KEMRTRERS
AICEAICHRE T 3 & & » 58 EiE Rayleigh J & Love Ji DA BKRI N EELON S (15
),
4 KO H =
—RICHBWOEBICESBBERIROATEAON S,
A= A,r "exp(—kr)

CCTAREREE DETOWRIE, A ZTH, A RBELE nBEKRESS L, KA
Wieo 12%L 5,

AHBEBENABEICT LT ZORED TRV ECEEEZ T, BHlSA, B C, DT#E
SNIEFEERLT— ) THHL, Z0 05sec. DS OHWI|ERNT 2S5 >0MED & D
CLREDEELEDR, rELTKOPOOEEALD, n=1BXP 12+ LTEONLERE
BLERT, n=12 EETHH B OEOIT S DER/N S T OFHER £=1.07X107°
(cgs)ThH %, n=1/2, k=107TX10° DEEFE->THET A2 ED 5 &z OEHEIR A=
021 L7 —te, B> THEORR

E1R HEFEKLIOHHARE 14
Table 1. Calculated values of attenuation
coefficient k.
Stations n=1/2 n=1 0]
A-B 0.86X10-5 c.g.s. 0.66X 10-5 c.g.s.
B-C 151 1.36
c-D 1.06 0.85 081
D-A 0.98 0.67
A-C 1.10 0.92
B-D 0.91 0.66 ] 2 3 Ak
| i
FI6R KU BE ORI - B ERE
Mean 1.070 0.855 (kAo BRAEOER) & 8%
- Fig. 16. Relation between' amplitude
A-N 0.20 —_ and epicentral distance (distance
from the crater).
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Table 2. Comparison of data simultaneously obtained at the two stations

Hakugin-so (A) Nakachaya (N) Amp. P-wave (or STrThay ave)
No. P-S l Period | Max. P-S | Period Max. IK};X) Travel | apparent| Travel | Apparent
amp. amp. time |velocity| time |velocity
1 1.19s 0.29s 1124 252s 0.56s 0.30 2| 0.27 1.34s | 3.0km/s| 2.86s | l.4km/s
2 '1.28 0.32 1.12 2.56 0.56 0.30 0.27 145 |28 272 1156
3 1.03 0.31 0.99 3.16 0.51 0.14 0.15 1.23 |33 383 |12
4 1.20 0.44 0.94 2.20 0.56 0.24 026 || /135 |30 214 |19
5 1.35 0.34 1.00 2.52 0.52 0.27 0.27 1.34 | 3.0 234 |15
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11. Seismometrical Observation of the 1962 Eruption of
Volcano Tokachi, Hokkaido. The Second Report.

By Yoshinobu MOTOYA and Hiromichi MISHINA
(Department of Geophysics, Faculty of Science, Hokkaido University)

On 29th June, 1962, Volcano Tokachi in the central part of Hokkaido began explosive
activities after 36 years’ quiescence. Seismometrical observations were carried out in July
and August at the vicinity of the volcano, and some results were already reported in the
preliminary report (Geophys. Bull. Hokkaido Univ., vol. 10, 1963). Following that, we
attempt here to get some information about the changes in the seismic activities of this
volcano, from the viewpoint of statistics. Moreover, we give some remarks on the natures
of volcanic tremors.

Volcanic tremors having wave periods 0.1~0.9sec. were observed until July 5 when
the volcano ceased Strombolian activities. After the waves with longer periods (0.6~0.9
sec.) faded away, volcanic tremors of shorter periods appeared intermittently. And also it
is pointed out that some of the volcanic tremors are the ruin of very small B-type volcanic
earthquakes.

There were two clearly distinguishable types of volcanic earthquakes, A and B.
Hypocenters of A-type earthquakes were situated 1~2km beneath the northwest slope of
the volcano, and these earthquakes disappeared about August 10. We suppose B-type
earthquakes occurred at very shallow region beneath the vent, accompanied by the surface
activities and they faded away about August 25. Since the late August, daily frequency
of volcanic earthquakes decreased gradually to a few per day. In considerations of these



RS @ 1962 4 6 § OBUKICHE LT 0 IR RIFAE 101

facts, it may be concluded that the first stage of the eruption of Volcano Tokachi ended
about September. But we have nothing to decide whether this volcano will enter the
second stage of activity in the nearest future. Anyway, it is absolutely necessary that
the seismometrical observation should be continued in order to watch and study the activi-

ties of Volcano Tokachi.



