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Fig. 1.

The locality of the seismo-

meters and the recorder stations at the
Kirishima volcanoes.
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Table 1. Geographical position of the seismic stations of the Kirishima Voleano

Observatory.
Stn. Place " | Latitude N. | Longitude E. Altitﬁde Remarks
1 | Kirishima V.0. (1) 31°56/41.17 | 130°50/32.3" | 1215m
2 Kamimonzen ) . 8159 34.5 130 50 11.1 430
3 Karakuni-dake |- 8156 57.6 : | 130 52 16.0 1100
4 Kurino-dake 31 56 31.5 | 130 48 47.9 1020
5 Oonami-ike W. 31 55 17.9 130 50 33.0 1180
6 | Oonami-ike E. 31 55 18.1 | 130 51 30.6 | 1300
7 Shinmoe-dake W. 31 54 36.8 130 52 36.4 1180
8 | Takachiho-mine W. 31 53 02.0 130 53 20.4 930
9 | Okamoto 3201 18.4 | 130 47 16.1 | 305
10% Okobira ) 32 03 36.7 130 55 21.7 400 | Temporal Stn.
11* Danto 32 07 49.4 130 49 46.5 300 Temporal Stn.
A Kirishima V.0. (2) 31 56 38.4 130 50 29.7 1200 Recorder Stn.
B Okamoto branch obs. | 32 01 11.2 130 47 11.3 280 Recorder Stn.
C Yunono obs. 31 53 05.3 130 51 59.9 780 Recorder Stn.

Table 2. Seismic instrumentation of the Kirishima Voleano Observatory.

. Component |Magnification| Recording
No. Station and Period |or Sensitivity system Remarks
1 Kirishima V.0. (1) 1V 1.0sec. 12.000 Smoked Displacement
2H ” 4 paper seismograph
1V ” 0.03kine/mm | Ink writing V:L‘;ggﬁ graph
: Smoked Displacement
2 Kamimonzen 1V 1.0sec. 12,000 paper seismograph
3 Karakuni-dake ” ” ” ” "
4 Kurino-dake ” ” " " "
5 Oonami-ike W. ” ” n ” "
6 Oonami-ike E. ” ” ” ” "
7 Shinmoe-dake W. ” ” ” " ) ”
8 Takachiho-mine W, ” ” ” ” ”
9 Okamoto %}{7 Z 10, 000 ” ”
10* | Okabira v 12,000 p ,
11* | Danto %X Z ” Y ”
A Kirishima V.0. (2) 1V 0.1sec. Acceleration
2H  » 2.0 gal/mm ” seismograph
B Okamoto branch obs. ” ” ” ” ”
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Fig. 2. Monthly number of earthquakes which occurred inside the
Kakuto caldera during the period from Jan. 1964 to March 1976.

Table 3. Monthly number of Kakuto caldera earthquakes observed with displace-
ment seismograph at the Kirishima Voleano Observatory.

N Jan. | Feb. 'Mar. ’ Apr. lMay. | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec.
1970 76 33 34 37 62 28 20 31 58 11 43 21
1971 28 8 14 9 36 19 7 21 33 9 12 13
1972 11 29 12 9 6 6 9 9 9 7 16 6
1973 17 15 15 8 3 1 2 3 0 4 4 8
1974 4 9 7 3 5 1 0 2 31 3 11 1
1975 7 3 7 8 3 6 3 5 42 | 165 26 23
1976 17 70 27

BORYPELRLTHS, Fi, 1970 4 1 LR B J1%4: 5% Table 8 iRk LT
BB, 1970 ELFTOFEAFNTDOVTik, Minakami et al. (1970) % 2B % & Hi-\s,
Fig. 2 Wl bnie X 51, 1973 S L H SMIOBREMBORE D L b F T 2 FHA
B, MAREHD AT 7 PIOMELTIY, LW vAcRIGL7. L Liedis, BBk
RO TR, 1978 48 6 A 17~18 A EBEO2LEHRINENRET 2
(Ml 1974) 7n &, FIKIUFROMFELINIRAERTH - 72,

4. 1975 FLBEOFE XKL S T B HREFE)

i) efsikziER
1964 “ELIRE D FA, HFge (Minakami et al. 1968, 1970) 1o X 3 &, S2E kiR 5
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LRI Dk, P~S iR (S-P time) £z X
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RO RFIRSKEITIRA B HIER RSB ]
00—
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FEr IO 1975 iz, FHEKUBHFT (Stn. =

1) ZEBMRTHCRLER S hicihE ©, P~S

FEfl2% 5 sec. LIF OHFED P~S Fefil RIS BT T S e e
DR LTHS, 1974 48, 1975 S£L LT

2.0sec. Wi — 7 BNBBLRD, =hb Fig. 3. Frequency distribution of

R S-P time of the earthquakes observed by
DHFIE L LTINABES VT 5 IS SE L displacement seismograph at the Kiri-

TebDTHD, 1975 £ 2Rt 5 WEKOHS shima Volecano Observatory in 1974 and
jjn i ﬁ % ﬁ{_’, % @%%‘EU: J: 6, 1975 —/Elil(lki 1975. (S‘P less than 5Sec.)

OO 1.0 20 3.0 4.0 5.0 sec

Fig. 4. Frequency distribution of S-P time of the earthquakes observed by
displacemet seismograph at the Kirishima Volcano Observatory in the period from
Jan. 1, to March 1976. (S-P less than 5sec.)

4.0sec. FIHAICHE R — 27 03 bh T3, & ORI AT HETHIRICIE Li- 21
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Fig. 5. Daily frequency of the earthquakes observed by the displacement
seismograph at the Kirishima Volecano Observatory in the period from Jan. 1,
1975 to the beginning of April 1976. .
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ERRMEICER S R, TR O, KBAIEEETH>T, FIRLES 6
A12HETA I BRERER—EF %% Lie, 9 AICAD 27 B £ TIc 44 Ho S
EoEIE R, 98 29 BEH b, MATES A 5 PN ek L, 10 3 T B
ORIARIE 21 By &1 112 [OMFEAEN S hie, TOMRIE, ASTHBes
I LR R B e SRR B BT > T, (REA Y “TEIRIE" ORI o R,
KBS L7 7 IOREEERIL, 10 B 17 A X ) HOWEIIEL, M 110 38 4904
BlIOHFEMBERREAROMIE (M=4.2: M1z TiRER) B84EL, To% 10 ARh
FCRAEBIIR L, 1L AICASD &, AFTHILEIC I 5 MEEHATER £ 70,

Table 4-a. Daily number of southern Hitoyoshi earthquakes observed with displace-
ment seismograph at the Kirishima Volecano Observatory (1975).

N Jan. | Feb. | Mar. | Apr. May.’ Jun. | Jul. | Aug. ' Sep. | Oct. | Nov. | Dec.
1 1 1 1 1 1 3 1 1 5
2 4 1 2 4 10 2
3 1 1 1 1 1 6 2 5 6
4 1 1 1 1 1 3 1
5 2 1 2 1 1 3
6 1 2 2 2 1 1
7 1 2 1 3 5 1
8 1 1 1 1 2
9 1 1 2 1 1 2 5 3 1 4

10 ‘ 1 1 3 ) N
11 1 1 2 1 |1 1
12. 2 1 2 4 -4 2 7 1 1
13 2 2 1 1 1 1 4 5 | 1.
14 1 1 2 2 2 4 2
15 1 3| 2 7] 2| 4| 6| 2
16 1 1| 4| 2| 1]12] 2
17 1 1 1 3 2 7 1
18 1 1 6 2 1 1 2
19 3 1 6 3
20 1 2 2 2 3
21 1 1 1 5 1 3 3
22 1 1 1 2 3 8 1
23 3 3 1 2 1 1 1
24 1 2 1 3 1 1 1 4
25 1 1 1 1 5 3
26 1 2 2 2 5 1
27 : 3 1 1| | s

28 1 2 1 2 1 2 1
29 1 1 13 1
30 1 1 3 1 2 3

31 2 1 1 1
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Table 4-b. Daily number of southern Hitoyoshi earthquakes observed with
displacement seismograph at the Kirishima Volcano Observatory
(Jan. 1,—March 31, 1976).

Doy Y6 Jan. Feb. | Mar. [~ 197] jan, Feb. Mar.
1 1 1 17 1 7 1
2 3 2 18 2 1
3 2 1 19 2 4
4 1 3 20 1 2
5 5 1 21
6 9 1 22
7 2 23
8 2 1 24 1
9 2 1 25 1 4
10 2 26 3 1
11 1 1 27 1 1
12 12 1 28 3 3
13 2 2 1 29 1 1 4
14 1 30 7
15 1 1 4 31 6
16 1 2 1

FAACE RS A4 & 14 HEoMESEN S W, FOM, MAEI LT 7 HICR
ELCHEI2UETH-T, 10520 5y 11 B 28 HOMIRERBEDOREITLD
hishote, PO X5, FHENOENL, AWETEHELAS X5 hFE L WEsrH
LTwb, ZOEMIFOHELED bhi, Fig. 61z, 1975 FmeH Xk b 1976 48 3 A3K
CEDHO, MREFOBEWERCOWT, FHEOFRERC X5 REHEYRLTH
5. FPRoEET 1976 IR A - CTHiRDd B 5, Table 4-a, 4-b, 35 X0 Table 5-a, 5-b,
Zix 19754 L 1976 41 A X b 3 AR H ¥ TOAFHRETHIROME & MAFEHI L5 5
OHIBIZDOWT, ThZhOAHRERLFRLTH S, ¥, BEKUBANAT (Sto. 1)
BT AT EROBNEEMNL, Fig. 21, 22, KRLTH 5,

ii) BEKIUBFFOHTES

1975 2403 X b, FlsKIUEET, BUKIETIORERD D 2 FiRkiE, STHGH%k k24
LIROMEEENL, HirTixd o2, ERILTIEEELZE T, L Liads, /)
PRI ER UTHAET S X 5 B ED b AT, HMEORETIAHEC
5 TWwiz, 9 B 29 HIRX b IMAFE D L7 5 HORMEREIN AT 5 &, KIUKIROH
ERERL, BEELTRY T3 X 3BEIARRZT bR, L, 10 51T H 11 B
33 PEIIMATEH VT 5 NOFFBMERAROMERFEE TS L, F18 § 18 i 49 AtF
PRGN BR Y fo M=2.8 Dtz (Fig. 23 2R) 23584EL, TOROFEIEH
Thic, LaLiedds, Fo#, & QB OMERE, H5 W xKUOKRRFEHS D
BRI ShFHERE L,
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Table 5-a. Daily number of Kakuto caldera earthquakes observed with displace-
ment seismograph at the Kirishima Voleano Observatory (1975).

N Jan. | Feb. | Mar. | Apr. | May | Jun. | Jul. { Aug.| Sep. | Oct. | Nov. | Dec.
1 30 2
2 1 2 1 2 10 1
3 1 13 1
4 2 1 1 13
5 1 1 1 4 1 1
6 1 6 1
7 1 1 1
8 2
9 1 1 4
10 1 1 2 1
11 1 1 1
12 1
13 1 1 1
14 2 1
15 1 5 3 4
16 1 1 2
17 1 32 1 1
18 1 1 1 1 9 1 1
19 1 5 1 4
20 1 1 5
21 2 1 1
22 1 2 1
23 1 2
24 3 1
25 1 2
26 1 3 1 2
27 2
28 1 1 2 2
29 2 6 1
30 1 29 4
31

5. HEBRRORMMNN (REFEH) LZOREEBCOLT

BEYRET DI Hic- T, MTICRT 2HEIEER S ET D LERS S, &
Bk LR o0 BERES o Ty, 1968 4E o X O B B ES B Minakami
etal. (1969) X - T, T 5km OFEX FTX PPEE 4.3km/sec., Th X b FEIX
P WdiEE 6.1kmfsec., DOAEREEIIIRERTWS, OMERM G oWTIL, 1973
4, 1974 4, 1975 4212 GDP FHENZ X » THESMARMAMNC ST 5 AT X 5
THREGTIAER (PR D, 1974) 22RB L, IRATHELZE KUBRRTOmERN
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Table 5-b. Daily number of Kakuto caldera earthquakes observed with displace-
ment seismograph at the Kirishima Volcano Observatory (Jan. 1,—
March 31, 1976).

Day 1976 Jan, i Feb. Mar. p¢ 19761 Jan. Feb. Mar.
1 3 2 17 1 1
2 2 : 18 1
3 3 j 19
4 | 20 1 1
5 3 1 21 1 1
6 1 2 22 1
7 2 3 23 1
8 3 3 24 10 18
9 6 2 25 12 1

10 1 1 26 4

11 21 1 2
12 5 28 1
13 2 29

14 1 30

15 2 2 31

16 2
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Fig. 7. Epicentral distribution of the earthquakes in the
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Fig. 9. Epicentral distribution of the earthquakes in the Kirishima
volcanic area in the period Jan. 1,—March 31, 1976.
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Fig. 11. Vertical distribution of the hypocenters of the earthquakes in the
Kirishima voleanic area in the period Jan. 1, 1975—March 31, 1976.
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6. RETBHBEICONT
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Fig. 12. Superposed representation of initial motions of the P-waves; the dis-
tribution of initial motions plotted on the lower focal hemisphere.
Left: Southern Hitoyoshi earthquakes. Right: Kakuto caldera earthquakes.

Hitoyoshi  Group Jan.1.- March 31, 1976 Kakuto Group Jan. 1.~ Feb. 29, 1976

N (EQN.s45)

Fig. 13. Superposed representation of initial motions of the P-waves: the dis-
tribution of initial motions plotted on the lower focal hemisphere.
Left: Southern Hitoyoshi earthquakes. Right: Kakuto caldera earthquakes.
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T, BIEORE, $IOKI vELDE, HxOMBEORERMLFICRDBC L
3, bELDAAETHD. 2T, HxOMECOWTELRIBAHIITELR S
DTHoTh, FRLPEREBILDZ L LT, MHrOHAMEDTFEDH F il
~<AHC ke L. Fig. 12 $rof Fig. 1313, ZiikcowT, BEhictEoREy
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FEB,2I, 1968 é)ﬂ FEB.21,1968 ﬂ (b} FEB.22, 1968
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h
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MAR.25.>|968 (&)0 (d)

Fig. 14. Push-pull distribution of initial motions of the five earthquakes which
belong to the 1968 Ebino earthquakes.
Closed circle: Push. Open circle: Pull.

(e)

Volcono Group Jan. 1. - Dec. 31, 1975 Jan. 1. = March 31, 1976
(EQ.N.214) N (EQ. N.=20)

® UP
© DOWN

Fig. 15. Superposed representation of initial motions of the P-waves: the dis-
tribution of initial motions plotted on the lower focal hemisphere. (Kirishima voleanic
earthquakes)
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Fig. 16. (I): Relation between the 2%, Ky 5 @01&;?3@/‘@1!‘05}2‘5“@m L
magnitude of the earthquakes determined TH5 (KB, 1969), b DM DOB)
by the Japan Meteorological Agency Wik as &, FE@AHE LT, B, &

(MJMA) and the log (F—P) observed at the :”:jjfaj @ﬁﬁﬁi (E) 75:;;&&5 67}1’7:0 i 7,,: :”:
Kirishima Volcano Observatory. ) : ’

(II):  Relation between the Tsuboi’s H—Fae751m DEMIOFELE 2 bh b,
magnitude and the log (F-P) of the earth- Z ORI, AERIOMAESI LTS W ORESE

quakes observed at the Kirishima Volcano HROWEAAG L 0 BLHIS e 51 AH: &

Observatory in 1967.
PICE =L TWS, & D—FKiz DT

W, KHIAATIPIE 5 MBS DR BT X 5 €, I HOFARLIIELT S,
WIHRLID SN & o THRL FET DL E L IS, 4HOPRIC X - T
T ERETHH 5. Fig. 15 QFL KU IE LIoE (Wb s A IE) 1«
DT Z KD, BREETEHLETHS, NEHHEHILR, MAE L5 5RO
WEETRC S 502 & 57 RIS, £<BB bRy, MEOISAERARR S LT 7L
CEH—ATHSSH, KILFT OBEFEANGED, &0 X 5 R RHAMY Rd—o DR
ELTEELTWAZ ERELLRS,

7. HERBEOBEBELHHIRILE—~CDONT

GEIOHRBMEORE SLRDBLDIL, v/ =F .~ FRRELE. WED~ /=5
== FERDHIUL, ZLOTAMBRTEMERIR TN, 40, bhibh i L
1 TR, RORBIHIEH (F—P) )2 X2 4D TH5 (Fl2iSHk 1967). 1967 42 1
REIY 19 4 A Ecoiic, FEKUEIT LD 200km OIEMHPAICIE: L
(BRROWS 60km LIA) 05, KBFHRARIC~ /=25 .~ F (Mw) ORKSA
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Mama | 19671 ~ 1975.4 .

6 -

3
5 _ ‘-
S
.:.' . f
z
3 4 5 o 7 Mkvo

Fig. 17. Comparison of Mkvo (Mr-p) with Mima for the earth-
yuakes that occurred in the range of 200 km from the Kirishima
Volcano Observatory.
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$UF B IEEEEIC X o TN S R E/obBEo g2 2R L CH 5. Fig. 18 AL
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Table 6. List of the felt earthquakes which occurred inside of the Kakuto caldera.
vlow | oo | | | | g e o
1975 April 4 07 16 3.3 I
” " 18 22 46 3.0 I
" Sept. 29 21 52 3.5 I
” ” " 23 43 3.8 T
” ” 30 11 16 3.9 I
n " n " 21 2 . 6 I
” ” ” 22 05 2.6 I
" Oct 1 07 49 3.7 I
" ” ” " 54 3.5 I
” ” ” 08 38 2.9 I
” ” ” 13 29 2.7 I
” ” 2 10 02 3.0 I
” ” ” 18 52 2.6 I
" ” ” 19 37 2.3 I
" ” 3 20 05 2.7 I
” " ” 21 45 2.6 I
” ” " 23 24 3.4 I
” ” 4 06 17 3.1 I
” ” ” ” ” 2.7 I
” ” ” 11 41 3.0 1
" ” ” 19 56 3.3 I
” ” 5 00 02 3.2 I
” " 6 06 37 2.8 I
” ” 15 15 23 3.4 I
” ” 17 11 33 4.2 m-1v
14 ” ” 14 34 2: 6 I
” n " I 38 4 . 1 III
” ” ” ” ” 4.0 I
” ” 20 02 58 3.2 I
" Nov 28 09 27 2.6 I
" Dec 28 17 46 3.0 I
1976 Jan 24 08 08 3.2 I
” Feb. 8 23 07 3.9 i
” ” 24 01 58 3.1 I
" " " 03 08 3.1 I
” ” ” 04 20 3.6 I
” " 25 00 16 3.4 I
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Table 7. List of the felt earthquakes which occurred in the southern district of
the Hitoyoshi City.

x | x| p | w | om | e | S e e
1975 March 13 16 05 3.9 I

” ” ” ” 59 3.2 I

” June 12 20 39 3.0 ?

” July 11 06 47 3.4 ?

” Oct. 20 08 10 3.2 7

" Nov. .2 18 07 3.0 ?

” ” " 21 16 3.1 ?

” ” 14 21 14 3.0 ?

” r o 25 05 19 3.5 I

” ” 27 09 21 3.1 1
1976 March 15 06 30 2.5 ?

” ” 17 22 03 3.4 I (s-p 6 sec.}

” " 31 15 26 3.5 I.

" April 10 13 25 2.8 I

” " 14 02 55 2.8 I

” ” 21 19 57 2.6 I

” ” 24 08 35 2.9 I

” May 30 04 26 3.5 I.

” June 2 04 19 2.6 I

u ” ” 04 51 3.3 I

” ” ) 3 00 31 2.5 1

” " ” 05 02 2.6 I

Til, B #EME LTHIhic=5A%— (BAUd erg)

BRHWC=FAF %R, 19764214 X 1976 428 Ak cofl, £AL, W, TH
R L CRHEOW TRLIELDTH D, W/v— 71, =3 AF Koz —vie
FWTh, BEFROHBRBCHBAZEREZRLTWS, 197541 X b 197643 F
FETR, TR L DHEE LTS hic= 5 A ¥ —13, IMARES L7 728 5.5X1018
= 7, AETEBHET 1.1X10% = o yBETH 5, FEHMoEICERLT, &
M= ¥ — VNI W EAER S h 5,

8. MERHETO m EDOWT
B - fRHEOBHRR
n=ka™™

77EL,  nr RKIRIRY @ THAHFLDHIE
B E% m: EH
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Table 8. The maximum acceleration amplitude of the earthquakes recorded at the
Okamoto branch obs. and the Kirishima Voleano Observatory (Jan. 1, 1975—
March 31, 1976).

Okamoto B.O. Kirishima V.O.
Y M D h m v lEw|[N-s!| Vv |EW]| NS Remarks
gal | gal | gal | gal | gal | gal
1975 | Mar 13 16 05 — [ 18.7| — 1.2 | 2.4| 1.5 8. of Hitoyoshi
” ” ” " 59 1.2 | 2.5 — 0.5 0.7 0.6 ”
” Apr. 4 7 16 — 0.6 08| — — — | Kakuto caldera
” " 18 22 46 ? ? ? 0.2] 0.3 0.4 "
" Sep. 29 21 52 1.1 5.2 5.0 1.1} 0.8| 1.4 ”
” ” " 23 43 0.7 39| 34| 0.7 0.5] 1.0 ”
” ” 30 11 16 33| 83| 9.0 1.7| 1.1 2.5 ”
” ” " " 21 0.8 23| 2.1 0.7] 0.6 1.3 ”
” ” ” 22 05 0.2 1.1} 1.1} 0.3 0.3 0.4 ”
” Oct. 1 07 49 2.2 9.7 80| 1.4, 1.3, 2.1 ”
” ” " ” 54 2.1 4.4 59| 1.0 0.9]| 2.0 ”
” ” " 08 38 04| 1.4 1.4| 0.4 0.2| 0.4 "
” ” " 13 29 0.2, 1.2 1.2| 0.3| 0.2| 0.6 "
” ” 2 10 02 0.5| 2.3| 23| 0.5| 0.3] 0.6 ”
” ” " 18 52 03| 1.4| 0.8] 0.2| 0.1| 0.5 "
” ” " 19 37 0.1| 0.6 03| 0.1 — 0.2 ”
” ” 3 20 05 02| 1.0 0.7 0.1| — 0.1 "
” " ” 21 45 0.2 0.9 1.0| 0.2| 0.3 0.7 ”
” " ” 23 24 08| 2.8 2.6 0.6 0.3| 0.5 ”
7 " 4 06 17 1.1 3.2 2.6 0.7 0.4| 1.4 ”
” " " ” " 03] 1.1| 1.1| 0.3| — 0.3 ”
” ” ” 11 41 0.6 1.7 1.3| 0.5 0.3| 1.0 "
” " " 19 56 1.1 29| 34| 0.5| 0.2| 0.4 "
” ” 5 00 02 09| 23| 1.6| 0.5| 0.2| 1.1 ”
” ” 6 06 37 0.1| 1.2| 0.8 0.1| — 0.1 ”
” " 15 15 23 1.3| 33| 3.8 0.9 0.4| 0.9 ”
n ” 17 11 33 |18.5 (170 69.0 | 5.8 | 6.7 12.9 ”
” ” ” ” 34 0.4 1.3] 1.0} 0.4 0.2] 0.7 ”
” ” ” " 38 7.4133.0[21.8| 5.7 4.4 5.4 ”
” ” ” ” ” 4.0|16.016.4| 4.2 2.3| 5.4 ”
” ” 20 02 58 0.1 1.4} 1.6| 0.2{ 0.2| 0.5 ”
” " ” 08 10 ? ? ? 0.1| 0.2| 0.2 S. of Hitoyoshi
” Nov 2 18 07 0.1| 0.6 1.0| 0.2 0.2| 0.2 ”
” " ” 21 16 0.1| 1.2| 1.8 0.3 0.4| 0.3 ”
” ” 14 ” 14 0.1 0.6 1.2| — — — ”
" ” 25 05 19 1.2 3.8| 6.0 1.0 1.1 1.4 ”

(to be continued)
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Table 8. (continued)

Okamoto B.O. Kirishima V.O.

Y M D h m Vv |lEwlns| v |Ew]| NS Remaks
gal | gal | gal | gal | gal | gal |
1975 | Nov. | 27 09 21 ? ? ? 0.5| 0.5 0.6 S. of Hitoyoshi
" " 28 ” 27 ? ? ? 0.3| 0.2| 0.4 | Kakuto caldera
" Deec. 28 17 46 ? ? ? 0.5 0.2| 0.6 "
1976 | Jan. 24 08 08 1.4} 47| 88| 0.7} 0.4| 1.2 "
” Feb. 8 23 07 3.7(112.2| 85| 1.7 1.1} 2.5 "
” ” 24 01 58 1.1 2.0 2.2| 0.8} 0.6 0.9 "
" " ” 03 08 0.6 1.9| 1.8| 0.4| 0.3} 0.7 ”
” " ” 04 20 1.4 53| 4.4 0.6 1.0| 0.8 ”
” " 25 00 16 1.5| 40| 85| 04| 0.5( 0.5 "

(1) KAKUTO Caldera Group
iolerg (1) HITOYOSHI Group
10— (n

SEI0 -

(n

JFMAMJJASONDUJ FM
1975 1976

Fig. 18. Cumulative sum of the energy released by Kakuto
caldera (I), and southern Hitoyoshi earthquakes (II) during the period
from Jan. 1975 to the end of March 1976.
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BL#. Fig. 19 @ n QER &, o (BFE) OBEFEEZERLTHD. Rbo A XK
FolRiETHD, (1) OMAEHIALFSH I A ~F1%, m=1.49+0.11, (I) O AHFTHER
=7t m=1.41%0.12 TH- T, WEDPHIICKE HeERITRAE B, 1968 o %
COMEROEMCEE L C, Minakami et al. (1969) A IEESTOMM L h kDt m {H
1% 2.35~2.56 iZdfn o T 5,

RN RO, FERDOLEV L Do THERET 2L H 5L LTH, SOH
PE NIl & TIMABENL VT 7 ROMERD m B, DMIWHERLEZ SXER
Ths,
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B logN=2.73-1.49 logA logN=2.82-1.41logA
100k=— m=1.49+0.11 100 . M:=L41£0.2
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Fig:-19. Relation between the frequency and the maximum trace
amplitudes of the velocity seismogram at the Kirishima Voleano
Observatory in the period from Jan. 1, to March 31, 1976

(I}):  Kakuto caldera earthquakes

(I): Southern Hitoyoshi earthquakes.

9. MABALTZACESZHEHROBVRBICDOLT
1018 4Rie ek L FI bR LIRE, SO BILEL 45T, MATEH A7 7 IR

ERHRMEERD S EIREL TS, ThbOMRMEOBFIR,

Fig. 20. Distribution of the epicen-
tral area of the five earthquake swarms
which occurred inside of the Kakuto

caldera.
1913:
1915:
1961:
1968:
1975:

Masaki earthquakes
Kurino-Yoshimatsu earthquakes
Iimori-yama earthquakes
Ebino earthquakes

1975-1976 earthquakes.
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Fig. 23. The seismograms of the Shinmoe-dake earthquake at the 18h 49m on Oect. 18,
1975, observed at the two stations.
Above: Takachiho W. (Stn. No. 8 Below: Kirishima Voleano Observatory.

FIOMER FICfifl L Tuv b, XBICHREEVG-OR, A D LT FHOTEO K0T
DR L T b 2 ETdhsH, SliGEh Lo miERoERL, BAEodto X h i
T G~BEILTU 5, oMz, MAEES L7 5 LR o Wl i 2e0E Lo BTk
AR L BT T D, Lich - T, Sl ollic st 2 EESEOFREDR, 4
I LT T IZRET 2 THAH S MIEOBE O S bE b e bkl |

Ted \:’ o,

10. & ER v
1975 40 & ) 1976 4RI/ T, Bl KL 7 HRIC F8: U e~ RE HuBRIG B S\ C
frAe i Ui, = of), B EELGED & kLB o SR Ao i BE R B & o BEMEAE S 5
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Fig. 24. The seismogram of the Kakuto caldera earthquake at 18h 49m on March 7,
1976, observed by the velocity seismograph at the Kirishima Voleano Observatory (Stn.

Fig. 25. The seismogram of the southern Hitoyoshi earthquake at 20h 19m on March
30, 1976, observed by the velocity seismograph at the Kirishima Volecano Observatory (Stn.
No. 1).
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Table 9. List of the hypocenters of the earthquakes which observed by the seismo-
metrical net works of the Kirishima Voleano Observatory. (Jan. 1, 1975—
March 81, 1976)
Origin of coordinate: (130°00’E 32°00’N Om a.s.l.) Direction of +of X, Y, and
Z axes are east, west, and down, respectively.
K: Kakuto caldera earthquake H: Southern Hitoyoshi earthquake.

DATE TIME I0C. ICLG. TAT. X Y Z ¥(P-P)
Y M D h m s (+-s) E N m (+-km) km (+-km) km (+-km)

1975 1 4 17 56 18.2 X 120 52,2 31 58.2 ~12.1 1.8 -3.2 1.2 15.9 0.5 1.3
1975 1 8 13 55 44.3 K 120 25.9 31 58.2 -20.6 0.6 =-3,3 0.6 5.2. 1.6 0.5
1975 1 8 13 56 39.5 K 120 £8.3 31 58.4 -18.3 1.2 -2.8 0.7 4.1 0.7 2.3
1975 1 10 22 57 10.% X 120 41,1 31 57.9 -29.6 3.3 -3.,8 2.1 11.9 4.6 1.5
1975 1 17 24 57 37.6 120 £1.9 31 56.1 -12.6 1.0 -7.2 1,1 -0.2 **x 0.2
1975 1 20 00 00 53.0 b4 130 55.3 32 01.4 -7.3 0.7 2.6 0.5 12.3 0.8 1.7
1975 1 25 11 42 42,3 130 52.5 31 54.5 -11.8 0.9 -10.1 0.9 -0.2 *** 0,8
1975 1 25 16 27 48.1 130 53.1 31 54,2 -2.8 1,1 -10.7 0.7 8.4 1,6 1.1
1975 1 26 04 46 53.0 X 120 27.8 32 01.8 -19.1 2.1 3.3 1.6 2,4 1.6 0.2
1975 1 26 21 13 38.2 130 51.8 31 56.6 -12.9 0.2 -6.1 0.3 =-0.9 *xx 0.2
1975 2 1 07 51 24.1 130 51.5 31-53.4 -13.4 0.6 -12.0 0.9 0.4 *** 0,8
1975 2 2 04 29 26,2 130 55.0 31 53.9 =7.7 1.4 -11.2 1.0 0.1 1.6 0.5
1975 2 3 09 04 40.8 120 49.3 31 52.2 ~16.0 1.6 -14.2 1.3 7.4 1.8 1.7
1975 2 5 17 10 55.1 X 120 55.0 32 02.6 -7.7 2.6 4,8 1l.4 8.2 4,2 0.1
1975 2 6 20 38 15.2 H 120 49,3 32 09.5 -16.7 3.9 17.6 0.5 =0,2 **x 1.0
1975 2 7 2L 12 46.10.3 X 120 46,4 32 00.0 -21.3 0.7 0.0 0.7 =0,2 *** 2.8
1975 2 9 07 21 33.10.2 H 120 48.5 32 09.2 -17.6 4.0 17.1 2.4 19.1 3.1 0.8
1975 2 9 12 57 06.7 X 1320 54.¢4 32 01.6 -8.7 1.5 3.1 0.9 12.6 1.2 1.4
1975 3 13 13 30 44.5 120 45.7 31 51.3 ~17.7 1.0 -16.0 0.4 -0,2 **x* 1.4
1975 3 13 16 59 49.4 H 120 54.4 32 09.4 ~8.6 1.5 17.3 0.5 -0.2 *xx 3.2
1975 3 16 20 48 28.6 0.2 X 130 54.7 32 00.6 -8.3 2.9 1,2 2,0 11.7 2.9 0.3
1975 3 23 06 37 38.0 H 130 51,3 32 10.0 -13.6 3.5 18.5 0.6 =0.4 **x* 0,2
1975 3 24 18 17 00.7 H 130 48.4 32 10.7 -18.2 2.3 19.8 1.4 16.7 2.1 1.4
1975 3 25 17 02 09.6 120 £7.3 31 49.9 =20,0 1.4 -18.6 0.8 =0.7 **» 1.1
1975 3 27 17 29 49.9 130 £7.3 31 53.3 -20.0 1.2 -12.2 0.9 4.2 0.6 0.8
1975 3 29 10 02 12.6 130 53.7 31 53.5 -9.8 0.4 -11.8 0.5 2.7 0.7 0.9
1975 3 29 11 21 59.5 130 51.5 31 56.7 -13.3 0.7 -6.0 0.9 1.4 0.6 -0.2
2975 4 2 03 37 16.6 X 120 48.0 31 58.9 -18.9 0.7 -1.9 0.6 5.0 0.3 1.7
1975 4 2 09 28 56.9 130 40.2 31 58,2 -31.1 2.5 -=3.2 1.8 11.3 4,3 2.5
1975 4 3 08 37 26.00.2 H 120 49.6 22 10.0 -16.2 4.8 18,5 2.8 13.7 5.6 1.7
1975 4 4 07 16 10.1 0,1 X 130 33.5 31 58.0 =32.2 3.2 -3.,6 2.2 12.5 5.1 3.3
1975 4 7 17 49 09.0 H 130 46.9 32 04.8 -20.5 4.5 9.0 2.6 26,2 0.8 0.9
1975 4 10 14 19 29.8 130 45.9 31 56.1 -22.,2 5.3 ~7.0 4.0 19.9 2.1, 0.9
1975 4 12 15 04 28,1 30 50.9 31 55.6 -14.,2 1.0 -8.1 1.0 2.5 0.5 0.5
1975 4 12 20 01 53.6 H 120 51.5 32 08.9 ~13,3 1.1 16.5 0.3 2.5 *** 0,8
1975 4 17T 20 09 10.5 130 54.1 31 51.3 -9.3 1.8 -15.9 1.0 1.1 *** 0,0
1975 4 18 22 46 24.9 130 45.7 31 52.0 ~17.7 0.4 -14.7 0.2 4.2 0.3 2.7
1975 4 20 20 20 31.8 e 120 45.8 31 58.9 -22.2 1.5 -1.9 1..3 5.7 2,7 1.1
1975 4 21 16 51 36.1 120 53.2 31 55.3 -10.6 0.3 -8.6 0.3 1.6 0.4 0.5
1975 4 21 18 08 10.4 120 52.9 31 54.9 -11.1 0.4 -9.3 0.4 ~0.8 *** 0.2
1975 4 22 18 47 28.9 121 03.2 32 04.4 5.3 4.5 8.1 3.5 12.5 13,3 0.2
1975 4 28 18 35 09.2 120 51.9 31 56,2 -12.7 1.2 -6.9 1.0 2.1 0.8 1.1
1975 5 1 12 00 56.6 170 48,5 31 47.8 -18.0 0.4 -22.4 0,1 3.9 *** 0.8
1975 5 1 14 03 05.6 H 120 49.8 32 14.7 -15.9 6.8 27.1 4.4 1,6 7.5 0.8
1975 5 5 00 50 49.9 120 55.2 31 48.5 -7.2 2.0 -21,1 1.2 3.6 0.3 1.1
1975 5 5 18 51 19.8 120 52.8 31 54.6 =9.7 1.2 -10.0 0.9 3,6 1.2 2,9
1975 5 19 33 49.1 120 52.2 31 48.6 -12.1 1.6 -21.0 0.9 10.1 1,3 1.7
1975 5 13 16 35 0l.6 120 48.7 31 50.8 -17.8 1.0 -16.9 0.4 7.3 1.2 2,0
1975 ) 15 05 12 45.3 i 120 247.5 32 00.5 -19.6 2.2 1,0 1.2 5.5 2.5 2.3
1975 5 15 19 25 57.8 H 130 48.0 32 12.1 -17.3 1.4 22,3 0.2 0.4 *** 1,9
1975 5 19 16 55 31.8 21 53.5 -19.2 3,5 -11.9 3.6 8.9 3.8 1.1
1975 5 23 10 33 52,8 31 55.3 -13.4 0.6 -8.6 0.7 4.0 0.3 0.8
1975 5 24 17 06 18.4 21 52.9 ~-14.7 1.4 -13.0 1.2 3.6 1.4 1.7
1975 5 27 01 51 14,1 H 22 10.0 -12.0 1.9 18.5 2.3 11,0 7.7 1.7
1975 5 27 11 42 53.8 21 54.3 -12.0 1.1 -10.4 0.8 4.8 10.1 1.4
1975 5 28 17 18 54,9 31 55.7 -12.2 5.2 -7.8 4.8 12.5 1.2 1.3
1975 5 28 18 14 06.6 21 54.9 -9.2 1.2 -9.3 0.8 0.3 3,2 1.1
1975 5 28 22 07 21.2 H 120 £9.2 Z2 11.1 -15.9 3.2 20.5 1,9 16.2 3.6 0.8
1975 5 29 056 08 42.3 H 120 £9.0 22 10.4 -17.2 2.1 19.2 1.3 18.2 1.8 1.1
1975 5 3L 04 49 29.3 H 120 ¢8.4 72 11.1 -18.2 5.5 20.5 3.4 18.1 4.7 1.7
1975 5 31 08 59 17.1 120 55.4 21 52.4 ~7.1 5.4 -14.0 4.7 14.7 2.0 1.9
1975 5 31 11 22 19.5 130 49.3 21 57.5 -16.8 1.1 -4,6 1.0 2,5 ¥xx 1.2
1975 6 1 09 58 46.6 120 53.1 21 54.5 -10.8 0.8 -10.0 0.5 0.4 1.1 2,5
1975 6 2 15 06 22.5 120 50.2 21 53.8 -15.3 0.6 -11.4 0.5 2,4 0.7 1.7
1975 6 10 07 24 16.2 120 51.5 21 57.1 -13.3 0.5 =5.3 0,7 1.0 0.5 0.6
1975 6 12 20 39 21.8 H 120 48.3 22 11.3 -18.2 7.0 20,9 3.8 13.4 9.6 3.0
1975 6 13 17 07 10.6 170 50.2 21 50.6  -15.3 1.2 -17.3 0.2 4.3 *** 2.0
1975 6 15 16 18 16.4 H 120 52,7 . 32 08.7 -11.4 1.0 16.1 0.3 2,4 *** 1,7
1975 6 30 17 38 27.6 H 120 41.8 32 08.9 -28,5 6.7 16.5 4.2 16.0 4.4 1.4
1975 7 5 05 51- 08.8 H 120 48.9 22 10.5 -17.3 4.4 19.5 2.5 14,0 . 2.
1975 7 13 15 21 55.1 120 51.5 21 55.0 -13.3 0.5 -9.1 0.6 4.3 gg 1.'{
1975 7 15 11 59 36.0 120 52.8 31 52.3 -11.2 1,9 -14.2 1.2 9.0 1.3 1.2
1975 7 21 18 56 29,1 X 120 46.7 31 58.1 -20.8 3.3 -3.4 2,0 1.9 1.5 1.1
1975 7 21 21 12 41.5 120 49.4 3157.0 -16.5 0.4 =-5.4 0.3 4.1 0.2 1.4
1975 7 25 02 23 03.9 130 52.3 3156.2 -12.1 0.3 -7.0 0.3 1.3 0.3 0.0

(to be continued)
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Table 9. (continued)
TIME T0C. 1013, TAT. X Y Z M(F-P)
D m s (+-8) b N km (+-km) ¥m (+-km) km (+-km)
1 14 38.0 X 120 51.1 32 02.0 -14.0 1.0 3.7 0.5 5.9 1.7 -0.1
1 53 32.0 X 130 53.3 22 01.6 -10.5 1.3 3.0 0.9 6.6 2.8 2.0
1 53 51.3 X 130 52.7 32 01.6 -11.3 0.2 3.1 0.3 6.4 0.9 0.2
1 48 03.7 X 130 53.1 3201.6 -10.8 0.8 3.0 0.5 9.0 1.0 0.3
1 29 22.0 K 120 52.7 32 02,2  -11.5 0.4 4.0 0.3 4.7 0.2 2.7
1 40 35.8 X 120 52.3 32 01.6  -12.0 0.5 3.0 0.3 4.6 **x -0,2
1 46 08.9 X 120 £3.3 32 02,0 -10.4 1.7 3.6 1.1 8.5 5.1 2.0
1 47 32.6 X 130 32.2 32 01.6  -12.2 0.6 3.0 0.4 5.1 0.3 1.7
1 03 29.4 X 130 83.1 32 2.3  -10.7 1.1 4.3 0.6 5.8 3.7 1.1
2 09 10.8 XK 120 53.1 32 01.8 -10.8 0.5 3.4 0.3 7.6 0.8 0.8
2 02 06.6 X 170 52.6 32 01.5  -11.6 1.3 2.7 0.8 6.5 2.2 3.0
2 03 10.6 X 120 §2.7 32 01.8  -11.3 0.8 3.4 0.5 4.7 0.4 1.7
2 13 18.8 X 120 51.9 32 01.4 -12.6 1.1 2.7 0.8 5.0 0.7 1.7
2 52 12.5 X 170 52.Z 32 01.5 -11.9 0.7 2.8 0.4 3.3 2.7 2.6
2 37 43.6 X 130 52.5 32 01.9  -11.7 0.4 3.5 0.3 4.6 **x 2.3
2 16 44.9 X  1%053.2 32 01.9 -10.6 1.0 3.5 0.7 6.6 1.0 1.1
3 39 07.6 X 120 53.6 32 02.3  -10.0 1.0 4.2 0.7 7.8 1.9 2.3
3 01 49.9 1320 £9.8 31 50.9  -16.0 0.7 -16.6 0.2 3.9 ¥**x*x 1.6
3 05 36.9 X 1320 53.1 32 03,1 -10.8 0.5 5.8 0.3 =0.7 ¥**x 2.7
3 12 52.2 X 130 52.7 32 02,1  -11.3 0.6 3.9 0.4 7.6 1.0 1.5
3 45 48.7 X 130 52.5 32 02.3  -11.7 1.1 4.3 0.6 8.5 1.4 2.6
3 03 06.3 X 120 53.3 32 02,2 -10.4 0.8 4.0 0.5 7.1 1.6 0.8
3 13 05.9 X 1%0 53.2 32 02.4  -10.7 1.4 4.5 0.9 8.5 2.1 1.9
3 08 01.4 X 130 52.1 32 01.9 -12.3 1.2 3.5 0.8 8.6 1l.4 -0.2
3 24 39.1 X 120 53.1 32 02.5  -10.7 0.3 4.7 0.2 4.8 0.2 3.4
3 29 56.6 X 130 52.5 32 02.3 -11.7 2.0 4,2 1,3 1l2.2 1.6 -0.7
4 24 14.0 X 130 53.7 32 02.4 -9.9 0.5 4.4 0.3 5.7 1.2 1.9
4 16 57.7 X 130 52.3 32 02,2  -12.1 1.3 4.0 0.8 9.4 1.4 3.1
4 17 53.1 X 130 52.8 32 01.9 -11.1 0.2 3.5 0.1 4.8 0.1 2.7
4 25 08.0 X 130 51.9 32 01.9 ~12.7 1.3 3.5 0.8 9.2 1.2 0.5
4 38 53.8 X 130 53.0 32 01.6 -11.0 1.8 2.9 1.1 8.6 2.2 0.9
4 22 40.3 X 130 51.9 32 01.7 -12.7 0.6 3.1 0.3 6.8 0.8 0.2
4 14 04.6 X 130 54.0 32 03.0 -9.3 2.4 5.6 1.5 8.8 4.1 1.9
4 41 22,1 X 130 52.8 32 01.7 -11,2 1.3 3.2 0.8 7.8 1.9 3.0
4 41 26.6 X  1%0 52.8 32 02.6  <11.3 0.5 4.8 0.3 5.3 *x* 1.4
4 55 42.4 X 130 52.2 32 01.7  =12.1 0.2 3.1 0.2 2.6 *¥* 1.7
4 56 05.5 X 130 52.7 32 02,5 -11.5 0.5 4.6 0.3 7.3 0.9 3.3
4 05 45.7 X 130 51.1 32 03.0 =13.9 0.5 5.6 0.2 2.5 1.7 -0.7
5 0l 59.5 X 130 52.1 32 01.8  -12.3 0.2 3.4 0.1 7.6 0.3 3.2
5 49 02.1 X 130 52.3 32 01.5 -12,1° 0.5 2.8 0.3 6.8 0.7 1.9
5 58 52.3 K 130 45.0 32 01.0 ~23.5 0.5 1.9 0.5 4.6 % -0,1
6 46 36.5 X 120 52.6 32 01.8 -11.6 1.0 3.4 0.7 9.6 1.3 0.2
6 25 28,1 130 51.7 31L57.1 -13.0 0.4 -5.3 0.6 1.0 0.4 0.2
6 37 20.8 ¥ 130 53.4 32 02.3  -10.2 0.8 4.2 0.5 5.7 1.7 2.8
6 33 11.5 X 120 52.5 32 02.5 -11.8 1.0 4.7 0.6 8.2 1.3 0.2
9 47 58.3 H 130 48.7 32 09.4  -17.6 2.5 17.4 1.5 17.3 2.0 1.1
9 04 41,3 120 48.8 31 50.9  -17.6 1.7 -16.6 0.9 3.6 4.0 1.9
9 45 05.1 H 130 46.9 32 09.9  -20.6 3.8 18.4 2.3 16.6 2.8 0.8
50 34.1 X 130 52.1 32 02,5 -12.3 0.1 4.6 0.1 5.6 0.4 0.3
37 35.2 ¥ 130 54.2 32 03.1 -9.0 2.2 5.7 1.4 - 8.7 4.1 0.3
01 12.3 ¥ 130 53.1 32 02.2  -10.8 0.8 4.1 0.5 8.3 1.2 0.8
18 52.3 H 120 50.6 32 09.4  -14.6 1.2 17.4 072 2.5 **xx 1,7
50 37.2 H 120 47.6 32 10,6  -19.4 5.2 19.6 3.2 4.8 9.1 1.9
00 43.4 130 29.9 31 53.2  ~31.6 2.0 -12.4 1.2 11.2 4.2 1.1
33 48.8 ‘Y 10 52.4 32 02.1  -11.8 0.5 4.0 0.3 7.7 0.7 2.0
23 39.8 H 130 51.4 32 10.9  -13.4 1.0 20.2 0.2 1.3 *** 0.8
58 23.5 H 120 49.1 32 09.3 -17.0 5.2 17.2 2.8 9,0 10.0 2.2
23 25.1 ¥ 130 51.5 32 01.1  -13.2 0.3 2,0 0.1 5.0 0.5 3.4
40 02.0 ¥ 120 2.4 32 00,1 -27.5 0.3 0.2 0.6 4.4 *** 0,8
12 43.7 ¥ 130 51.0 32 01.5 -14.1 0.6 2.7 0.3 7.1 0.6 1.7
02 48.0 120 52.6 31 54.3  -11.5 0.7 -10.4 0.6 -0.2 *¥* 1,3
06 01.7 E 120 51.5 32 01.6  -13.2 0.8 3.0 0.5 7.8 0.8 2.2
36 32.5 £ 130 51.3 32 01.2 -13.6 3.9 2.2 2,3 12.2 1.8 0.5
34 46.7 ¥ 120 £2.4 32 03.0 -15.0 1.2 5.5 0.5 8.0 0.9 -0.2
33 32.9 ¥ 120 51.0 32 01.5 -14.1 0.9 2.8 0.5 8.8 0.7 4.2
37 50.2 ¥ 130 52.3 32 01.2 -12.1 1.4 2.3 0.4 5.3 1.9 0.8
38 43.6 ¥ 130 52.2 32 02.1  -=12.2 1,0 3.8 0.6 5.5 2.7 4.0
23 05,6 ¥ 170 £1.9 32 01.8  -12.6 2.1 3.4 1.4 8.9 2.1 2.2
00 28.6 ¥ 120 £2.6 32 02.7  -14.6 4.0 5.0 2.4 9.4 3,3 0.2
28 43.2 120 Z2.1  3202.4 -12.,4 1.3 4.5 0.8 7.8 1.8 0.5
43 34.6 ¥ 12052.0 32 02.6 -12.5 1.7 4.9 1.0 7.8 2. 2.0
11 21.9 = 129 52,3 32 02.2  -12,1 1.5 4.2 1.0 10.0 1.2 0.6
19 28,5 ¥ 120 32.3 32 02,5 -12.0 0.8 4.6 0.4 5.6 1.9 1.4
22 01.8 e 120 51.9 32 02.1  -12,7 0.8 3.9 0.5 9.0 0.8 -0.2
50 18.9 £ 130 547 32 03.8 -8.2 0.8 7.0 0.7 3.9 0.4 0.2
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M(F-P)

Z

LAT.

ICS.

Loc.

TIME

DATE

N

s (+-s)

M

OO N O AN

HOOOOOHHMA

85644* A< 0o

C e e ek e e ws

02214* —HOOon

OV - A S NN oY

&1N9830375

NOOVSNTIMND

0120100000

QOO O NN NN

oV oOoONINOOVH
N ANNNANAN

0~ 000 OO OYON D O O

OHANATOOOON

IO OO -0
ooni=<t N0 O
AR

-2
-1

WNODMOOND 0

SKHROCSNG S A
RodAAroAAH

WG H G S A @
PN NN N Y 8

mkmmmninimioin
Ho¥onoNNO-

o7
16
17
21
01
05
06
06
05

19
19
19
19
20
22
22
22
25
25

1975 11
1975 11
1975 11
1975 11
1975 11
1975 11
1975 11
1975 11
1975 11
1975 11

4741649

1117)211

682569H
HOOHO M *x

6464086

130 2
130 5

1975 11
1975 11
1975 11
1975 11
1975 11
1975 11
1975 11

5504661251

0021101211

lasu” Ole*x N
HOr*% Or%x OWVO

8412889792

8223483973

4584021762

0000110010

WANHAHWOA-<tNO
_ _

2600015492

1011220110

3088981493

3097245820

56777547)44

AAAD O O @A

MMM MM MMM

OO00O0O0O0O000O

[e¥eXoXoXoNeRoXoXo @l

2970894812

58 21
23 56
24 23
55 50
00 33
42 19
44 59.
59 09.
31 40.
08 38,

02
18
18
16
17
06
16
19
02
12

3
6
7

13
15
16
16

16
18
19

1975 12
1975 12
1975 12
1975 12
1975 12
1975 12
1975 12
1975 12
1975 12
1975 12

VHNWO IO nO@-N A

OHOoONHOMNM 1200021001

VRO T ONO % O NWOJDNO NHONO

< e x o .

AS3cHAAC

HINNOONNO

8713613

0001010

O O W N

1975 12

1975 12

1975 12

1975 12

1975 12

1975 12

1975 12

*003004222

5175590 < <+t

e e e . e s
4”7)50267)50

WONV NGO O

Scoocooooan

ONHOVNAHWVINO

G 0GAG ANO O
A e 1 &

1842615774

OO I SF IS
0000000000
IR AN Y
ArdrdddAdAAAA

Midinim MmN

0000000000

0758628812

2110131011

HOM 8576371
FAaxdadoxrdd

8355313091

1727217157

NN T NN

0001100000

SO HO N0 A

&l&&h&&&&i
Al

6053154078

0202200100

N -MNINE-WO <<t Oy
MmN~ O
TN

min MMM

0001400000

OOOOOOOOOO
OV~ O <MW

9522182299

100000007}1

MO Gk OYOVH WO

I Addrdk coaA

N O OO NKND O

810L&LL&79
A

NN OMNMO A

0111100111

MM O HNH® O

&%A%&50H75

991037447)6
0122101111

0054986790
808141}17)1
AR S A

Aot H
N OO0 8
QOOCOO0O00

[ RN AN R E]
Latatata VRV AV

09_..)
17)2
[akeXel
ooy
LALALAY

566 752297)0
831. oo 1_54 o
MU UL Y N

1320 4
g

MMM NMN

10010041)21

184221
101000

OV INH N
LRI EE)
"oooNH

WO AN

wnaNt~w oo
AHOOAO

QU OSOY ONOy oy

(to be continued)




AT

5z

o - 114222

ik %% - o

(continued)

Table 9.
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Table 9. (continued)
DATE TIME 0C.  IONG. TAT. X Y zZ M(F-P)
Y M D h n s (+-8) E I km (+-km) km (+-km) km (+-km)
1976 3 23 12 27 15.8 0.0 130 51.¢ 31 54.8  -13.4 1.3 -9.4 0.8 4.1 0.5 0.8
1976 5 22 02 15 55.0 0.0 K 130 53.6 22 02.6 -9.9 0.5 4.9 0.3 4.8 0.3 0.3
1976 5 24 15 55 20.9 0.3 X 130 52.9 32 02.7 ~11.1 0.6 5.0 0.5 4.3 2.4 2.3
1976 5 27 00 05 34.6 0.3 X 130 50.9 32 02.9  -14.2 1.1 5.4 0.8 =0.2 *** 2,0
1976 3 27 00 53 57.10.0 H 130 51.8 32 11.4 -12,8 1.0 21.1 0.4 10.2 0.9 0.3
1976 3 27 08 56 25.1 0.0 X 130 54.3 32 04.0 8.8 1.7 7.5 1.2 8.0 1.4 0.8
1676 3 28 18 5% 00.3 0.0 ¥ 130 52.1 32 03.4  -12,4 0.6 6.4 0.3 8.1 0.5 0.5
1976 3 29 13 31 33.7 0.4 H 130 49.7 32 23.4  ~16.0 5.5 43.3 3.3 26.5 5.8 2.2
1976 3 29 18 06 10.1 0.0 H 130 47.1 32 18.5 -20,2 1.6 34.1 0.3 1.5 **x 2.0
1976 5 29 18 22 58.4 0.1 H 150 46.6 32 17.1  -20.9 1.5 31.6 0.8 13.7 2.1 1.9
1976 3 30 12 12 19.9 0.6 H 130 43.9 32 09.7 -25.1 3.4 17.9 2.2 14.2 2.6 0.6
1976 3 30 20 06 32.6 0.0 H 150 48.7 32 11.5  -17.7 2.4 21.2 1.4 12.8 2.4 1.l
1976 3 31 15 25 54.9 0.0 H 130 45.6 32 11.0  =22.6 2.0 20.3 1.2 17.2 1.1 3.5
1976 3 31 16 43 36.70.3 H 150 48.1 32 11.5 -18,5 2,1 2L.3 1.1 11.7 2.6 1.1
11. 4t T2
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8, The Earthquake Swarms in the Northern Area of the
Kirishima Volcanoes, 1975-1976.

By Tsutomu MIYAZAKI, Masaru YAMAGUCHI, Fumio MASUTANI
and Hiroko TERAO,

Earthquake Research Institute.

From the seismometrical data obtained at the Kirishima Volecano Observatory, which has
a system of continuous-observation networks, two swarm-earthquake activities (Jan. 1975—
April 1976) were identified in the northern area of the Kirishima volcanoes. The activity
of the first swarm, which occurred in the southern district of the Hitoyoshi City, Kumamoto
Prefecture, started from the beginning of 1975, and was still active even in April of 1976.
During this activity, another swarm, the hypocenters of which were distributed inside the
Kakuto caldera, started from the evening of Sept. 29, 1975. Thirty five felt earthquakes
were involved in the second activity for a term of five months terminating at the end of
Feb. 1976.

From the analysis of the observational data the following results were obtained:

1) Spatial distributions of the foci of these two swarms were clearly separated: the
one was confined within the Kakuto caldera and the other was situated outside.

2) Notwithstanding such a separation of the hypocentral area of the two earthquake
swarms, their seismic activities appear to be mutually related with time.

3) The hypocentral area of the present Kakuto caldera earthquakes shifted towards
the east from the area of the 1968 Ebino earthquakes.
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4) The m values of Ishimoto-Iida’s formula of the two earthquake groups were obtained,
ie. 1.49+b.11 for the swarms inside the Kakuto caldera, and 1.41+0.12 for those of the
southern Hitoyoshi, respectively.

5) The analysis of the distribution of P-wave initial motions of the both earthquake
swarms indicates the existence of the horizontal compressional forces, the direction being
N~S or NE~SW.

6) The earthquakes occurring in the shallow part of the active cones of the Kirishima
volcanoes, also became active since the beginning of 1975.




