HMHCFEREND KR
SRR S

550.342

Relation between Volcanic Earth.quakes and Tidal Phases

Y. Tanaka

(Seismological Section, J. M. A.j .

Volcanic earthquakes occurring near sea coast and volcanic island are affected by tide near the
epicentrgl region. According to the tide pfessure change, the earth expands in one place or
contracts in another p‘lace'. Deformation of the earth crust causes volcanic earthquake.

The author investigated the relation between frequency of volcanic earthquakes at the several
volcanoes which located near sea coast orisland, ‘and tidal phases near the volcano, and following -

results were obtaind.

\Tidal phase ] o Between high water L Between low water
— High water time | time and,low water | Low water time. | time and high

"Volcano - T~ time ) : water time
Ususan o O o ’ 0 ©
Hakoneyama o i O ) © 0

Qi of o N o

" Miyakejima O e O
Lok of o o ° 0
Kimpozan O @) O
Unzendake © ) 0 '
Sakurajima ' (@] ' O

In the list, ‘© is maximum frequency time of volcanic earthqu‘akes, O is local maximum..

At the volcano Ususan, the earthquakes before the eruption are occurring in nealy. contrary .
phase agai‘nst‘thoSe after the eruption.

On Sakurajima, above table is given by the frequency of the volcanic explosions.

At Ususan, Oshima and Sakurajima, eruptions occurred frequently, but the other: volcanoes, -

no. eruption occurred in this period studied.
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Fig. 4 Relation between volcanic

Ususan and tidal phases

Above Before the eruption (Dec. 28, 1943
: ~Jan. 31, 1944)
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Middle
. 1945).

" Under : Total frequency of-the volcamc
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eruptlon

H: ngh water time, L : Low water time.
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Station during the period from 1956 to 1959
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P~S frequency of volcanic earthquakes of
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Meteorological Observatory during the
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Fig. 13 Relation between volcanic earthquakes and
tidal phases at Kimp0zan (1957 ~59)

WO & Hle Ut W0 OB IR ERI, I &
SR £ ORI X OMERI: SN & ORI B 5

(Fig. 13).
(7)) BAMERHEO KL E 4
BB AN & TR L1 2 ERT BRSO

PERICAET 2 KT, WHEES S E VTN km OFEE

kB, ZOKUTY, LEEEHESABET LI MR
HY, Fie, PEVELOMBEIHICRI - T5. &
FIXBAHERE 55 L 12D HWIBMOMHLICEEL T 5

L, FIEE S » TR (Fig. 3). 1957~59

10_\

5
&
= N
5 157
5]
&
fry 10

5_

-2 0 sec
P~S

Fig. 14 P~S frequency of the volcanic earthquakes

of Unzendake observed at Unzendake
Weather Station

Above : 1957~59
-+ Under : Feb. 1951

Frequency

H L ~ H

Tidal phase .
Fig. 15 Relation between volcanic earthquakes and
tidal phases

Above : 1957 ~59
Under : Feb. 1951

—12 —



W CHR S N5 KL R . 13.

TR Z o 7 127A O M B (RRFRMERT OBHRIC X g,

P~S  FiE 1 AR L2 A TR N H 5, Fig
14) 38 X UN9SLAE 2 AITHE Z - 72 408 EORERME (i
SEMGFROB XUk, P~S Bk L 8 BAEA
5%, Fig. 14) 22T, . = ORAEREEROMY O
(oA & Wl U7e. & OFiE THB A B, iR
BRE L REL TV LT, S61T, 1957~594E0
b DT, &R bHIERD O A B OBRA T D
nTwv3 (Fig 15). '
(8) BHOKIAF .

 ELRACHET, B0 TR

BERBERBINICSH Y, HTHRIERTES.
1%%&9¢LEMOt“n%t@%”3muwovT,

%%ﬁ&ﬁﬁ%@ﬁﬁ@hﬁb&%%bt BIEO DA
Emaﬁﬁk&Uﬁmwaﬁﬂﬁe@%uﬁiw%a

@mlm‘mﬁ,xm@“x%m@%”Eu,ﬁﬁ‘

KADOTE 10 km 12 & ERSHFREEOHER M

- RERHCRESh LD, WAEPEERBK D 5Tch

D, BHEE - KUBEREEER 260D 5B, VFh

POBZEBBD DNIBREOZ L TH . btﬂon
étﬁ%ﬁ@#ﬁfv%

" Frequency

Tidal phase .

Fig. 16 Relation between volcanic explosion and
Tidal phases at Sakurajima (1957~59)

§3. ® W

WD E R KILE TR Z 2 KB, MWk -
THERENDLONERICE L, BMYHATERTEN
v KKINT 0 T, MR LY L o BAfRIZASC Ab-
stract DHOFITR LR, TOEMIKD3 LBV IT

KAlEhs. .
(1) Rl =25 - %% LE\DOEE
Z DFEYERICE, WO KA T KIUT

HB. ZhbokLoH

B, ([KBiEE (B oREOEK .

) CHIBOOABEDORERNS Y, iR L K &
DR X OUERIRE & EE L O (A GEEORK
HNAE S F AN

(2) AR« ZFEID - BB OHA

ZOFEME AR, LIE LI A0 B ST RILTH 5.
She0XUDOHE (BUS TIRT) ek (@wH
E@Wkﬁ)ﬁﬁfohﬁmﬁ%<ﬁofvé LNk
BLTVA.

Tibb, (1), w)r%zahé L, WikhE
%tmkm&ﬂ%d,ﬁﬁ@ﬁifigﬁmW%éﬂ,_
HWEHEK N 2 b ORI R, EROMHAT 5L
Tbé ¥, BETIE, ﬁ%&%ﬂ? 5 Z T A

BEILEVED THB.

(3) EFEOHE

= OFEI RN e, (1) LR
TABR R L, RN & IR L IO O AR K E
SlHoTwd. ZHIE, BICRSERERIC %ZSWT
BB LT B RO LA,

- E - d

(m~m)MMEtmw,9%2D~W)@@k)
EHIW S A A0k

1) KREED A ORE) & 3R > OBfRIcE s T (8
1 @), BRRTHRESRE 32
(1900), 35~46. o

2) Imamura, A.: Variation of Seismic Frequency

in Japan, Publication of the Impe-

rial Earthquake Investigatioﬁ Com-

mitee, 18 (1904),‘41~71.

".S. : Barometric and Tidal Effects

on the Occurrence of Earthquakes in

" 3) Nakamura,
Kwanto- 'District, Jap. Journ. of -
Astro. and Geophys.. 3 (1925), 115
C~10.
4) Nakamura S.: On the Effect of the Tides on
the Occurrence of Earthquakes in
Kwant6 District, Jap. Journ. of As-
tro. and Geophys., 4 (1927) 139~
165 0 .
5) Yamaguti, S.: Relation between Tidal Phases
and the Earthquakes, B.E.R. 1, 8
(1930), 393~408. '
)Aﬁﬁfgﬁ% B PRI T (%2
ﬁ), i{ﬁﬁ 2 (1930), 292.



14 : ' Bo®

7) HEE—: bt E R L G O TR & @E@%f
Brmmssg, 4 (1931), 313~320.
8) Nasu, N.  Kishinouye, F.e+ Kodaira, T.: Re-

cent Seismic Activities in the Idu
Penisula (Part 1), B.E.R. L,
9(1931), 22~35.
JIME AR« HERTEAE - KUK & B
L& OB, 3, 3 (1931), 484~498.
Jbﬁ}ﬂﬂﬁ@ﬁuﬁ REBLREE O
%, BREM®, 5 (1931), 131~153.
RIEVA4E 6 14 FFEHE il IR O fRR
L& (DEEH%, BrEEryaR, 9(1937),
..265~271.
12) Matuzawa, T. « Hafakawa, M.+Hattori,Y.+Kane-
A " ko, T.-Miyamura, S. : Erdbebenhéiu-
ﬁgkeit Bezug auf die . Stellung der
Sonne und des Mondes, B.E. R. 1.,
18 (1940), 265~280, -
13) HEIBESTR © FRERE— - TN - HRIBELLAR
B LS M HO R T L, BRAR IS M,
10 (1940), 559~562. .
14) Yk - IHFIL44E12 § 1521 B AR
" UmEE g o T, REEE, 11
© (1940), 68~80.
15) %1’2‘2—*5!3 MF18E3 5 4 H %Hlﬂﬁrﬁsﬁiﬁ%i

9) EEEHE -
10) BB :

‘11) %M R

mzﬁ%ﬁ?%#&, 21(1943) 435~457.

16) AR & KIWEEHCED N 12 R B - o 3%

Bg (2), izmsw, 3 (1951), 288

'~ 290.

R RBEEL O KILEE & B & OB,
kil 24, 1 (1957), 59. - '
18) FAEHA : BEKIIOEEE (), BEKR, 25

(1960), 3~6. o
19) zﬁ#% %Hﬁﬁﬂl RIEBEERR © BRI DI
B W T, 5%,2%5#%&, 25 (1960),
‘ , 32~33.
20) FAFPREA - REFE : FEA L ORI MRS X O
| RBADME, HRERFHE 25 (1960),
109~120. |

17) #ul

21) EEE G  BBEA L BEOBTOREE 0

sgaramst 32 No. 405 (1915), 396
~397. ' '
WK E R DB BZ L, BT

22) RHBH :
S £, 87 (1918), 33~34.

23)
24)

25)

20)

27)

é&

29)

30)

31)

' 32)

33)-

34)

. 35)

36)

37)

38)

— 14 —

Takahashi,

B ot 26% 15

| A E S — AR D A, RS
ek, 35, No. 442 (1918), 381~390
WOk A BB SR O, 4 -
sk 3948 B (1920), 2224228,
SR - FEE T ¢ R A LIRSS & RIEE D2

DRI, BRERARAER, 13(1957),
69~78.

RKUREE

i

BB BB ORE - ML S

ao%%,m%ﬁwJZ(me6m
. ~674. )
f#%-%m%%-ﬂ%ﬁ%-ﬁﬁ%%:m%k
BT DT UM DT, BREHE
- 26 (1961), 17~32.

wE %[ﬂ%?@ﬁm%%,ﬁa&mﬁﬂ
205~216.
Takahash1 R. : Tilting Motlon of the Earth

Crust caused: by Tidal Loading,
B.E.R.L. 6 (1929), 85~108.

R. : Tilting Motion of the Earth’s
Crust observed at Kawana, B: E.R.
1, 10 (1932), 145~170.
Takahashl, R. : Tilting Motion of the Earth’s

Crust observed at Ryozyun B.E.R.
L, 10 (1932), 531~559

FR¥—  HBEBY e T (K-, KD, B,
Him), HizRiy®, 5 (1941), 10~170.
FEWAL - DEER  IWAEY - FFEBE— - WE

WCis ) 5 WA B ORISR, HBHER
i, 6 (1949), 1~61.
SERHE RIS I B MR I OB
(1), Brpmssg, 20 (1955), 7~14.
T. : Recent Activities of Volcano
Usu(I), (II), B.E.R.I, 25(1947),
65~75.
T. «Ishikawa, T.+Yagi, K. : The
" 1944 Eruption of Volcano Usu, Ho-
kkaido, Bull.
(1951), 45~157.
7J<J:1FE ARG « EARTER « SPELRB : Bk,
KR AT B R O (53
), kilj, 24, 4 (1960), 147~148.
Kizawa, T. : A Study of Earthquakes in Rela-
tion to Volcanic Activity (1), Pa-

EREE -

Minakami,

Minakami,

Volcanologique, 11

pers in Meteorology and Geophysics,



W T S N B K b H R —— P S ‘ 15

8 (1957) 150~169. ~ : T RO, wl AT O B R K

39) Kizawa, T. : A Study of Earthquakes in Rela- : FIGBHC BT A BEENME, MR
) . tion to Volcanic Activity (IL), Pa- ) v R AW (19’60), 1~29.
pers in"Meteorology and Geophysms, 44) EIEEARR « AR @ HFI134E 6 S18HE R BIC
9 (1959), 204~239. ' _ : COEFSL roHhEERE, S, 11, No. 4
40) Kizawa, T. : A Study of Earthquakes in Rela— (1939), 17~23.
tion to Volcanic Activity (W), Pa- 45) FHIRERKER : KB 5 KILEEHEE ZFILO
pers in Meteorology and Geophysics, } [P (%2&&), m%%ﬁ, 9 (1957),
11 (1960), 30~96. ~ ‘ 431 ~435.
41) Kizawa, T. : Some New Phases Observed in-a - 46) AR ¢ ZRUL TR S K IR - BB O,
Study of Earthquake Swarms, Rela- B B g, 22 (1958), 192~195.
tion to Volcanic Activity (1), Geo- CAT) B ﬁ%@i&%%ﬁ%\éﬂ@ﬁ%@%%, K,
physical Magazine, 29 (1960), 477 ' 24, ‘3 (ﬁ%ﬁ%%) (1958), -39~
o ~498. ‘ : . s ‘ o
42) KRR - HEY  GEEAT  FRALORRG  48) ERFH T2 EE—-HOOAFMBRIKONT,
%, ki, 2%, 5 (1960), 52. : BREH, 21 (1956), 139~142.

43) KR « PR AER - HHH - 1T HEA N - PREA



