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SOME SEISMOMETRIC RESULTS FROM ARTIFICIAL
SHOTS IN THE CALDERA OF ASO VOLCANO

By Késuke KAMO and Shigetomo KIKUCHI

Synopsis

Three dinamite explosions were fired in the caldera of Aso Volcano. One was
for construction working in the caldera and the others for quarrying at the inside
margin of the caldera-rim.  Their seismic effects were observed with the routine net,
spanned in Aso area, and the tripartite net at the Aso Volcanological Laboratory, for
volcanic-earthquakes. In the case of Tochinoki Shot, the observation of seismic
refraction profile along the line from the shot point to the eastern tip over the central
cones was carried out. The travel-times of seismic waves, the particle motion of
ground surface and the anomalous deflection of seismic ray in the caldera are discussed.
The obtained results are as follows: (1) comparing to the apparent velocity (3.2 km/sec)
obtained from 10 km seismic refraction profile in the caldera, the value of V,’=4.8km/sec
is obtained from 8km span in the somma region; (2) orbital motion of waves caused
by artificial explosion is examined and SH phase is clearly seen; (3) no anomalous
deflection of seismic waves is observed at Vole. Lab. in the case of artificial explosions
fired within the caldera and these phenomena favour Sassa’s theory that anomalous
deflection of seismic waves occurrs at the caldera-rim; (4) the value of P-wave velocity,
2.8km/sec, which has been conventionally used for that of upper layer in the caldera

is firmly examined in these analysis.
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Table 1 Summary of the events.

Event Symbol - Date } E(th.otsjcin%?) c%:;‘;ﬂg of
Tochinoki shot } A | June, 06 1967 | 14:30:16.42 300 kg.
Matoishi No.1 shot [ B | Oct, 12 1967 \ 17:29: —— 900 kg.
Matoishi No.2 shot ’ C ‘ Nov., 15 1967 I 15:32:02.14 990 kg.
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Fig. 1 Location of observing and shot points.

FRENDBHE OB G X » THVBEREES A g 1ohy, KU L KIUMEIY BEVE L7 HRER
IS hoS4c L EBL TV ORI, BIb AL FIHEIDOER, #1455 HEID KIUBFRRT, A%,
BT ER YO KUFEF#EAO 3 SBR TR T, FhZhofEiz Fig. 1 WRLTHS, FECIXZ
Ok 0 AT % { BB END B 23T TR~ B CHE BRI X h TuwitwoT Fig. 1 1@
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12, FOMBERLTHRG, HABEOSAIIFCBEA LV ITEAZCHORERET, seismic
refraction profile # BB L7-p BRiEN:, HWE OBIEST Table 2 L {/RL%, A No.l {FH
TiE, F—Fra—F—k b kORI TOMBREORBICBDIHEI Uitk o7z, #A No.2 BT
FKIIBFERIC ST, SABRICE TS\ o, HREIIRX P.K.P. 1c/s R (BRBEIETED
& transistor MM % AV EEXINEHR, 3 AN, 3RAHAS LU OMOBKRLBIIZT -5V
2= ¥ EAWEEE TR TE o/t oz, B origin time (X, SABHHOFHENR, BFiL#H dinamite
DERC L BEROMOFER LD, T T Y. R CRIENKS X 5 A— R b g S TRy
7co WA No.1 B0 AIIERE: origin time MNREMRK L o7,

3. FEBs& orbital motion

Table 2 2t L < i 7- seismic refraction profile & HFHEIRMECEM LcHARE (A) X5E
BA% Fig. 2 OEFEHIL LTS, KIUBFEAT & EADBAL&LZ OB, D, ohTWA5DTERER
LEIVCMOLEXMFT, KHLTH S, RCEBRBECDOWTELTARL S,

Table 2 Seismic refraction profile for Tochinoki shot.

ob. pt. A ; m. seismometer travel time recorder
1 240 m 0.26s
2 320 E.T.L. 0.28
3 400 0.30 oscillograph
4 480 14 ¢/sV 0.33
5 550 0.35 No. 1
6 D
7 710 0.38
8 970 P.K.P. 1c/sV 0.40
8 970 0.40
9 1410 0.56
10 1830 P.K.P. 1¢/s 0.65 oscillograph
11 2110 V with 0.77
12 3480 T.R. amp. 1.12 No. 2
13 4010 1.29

D HAEE A=240m b 80m R E.T.L. ldc/s LT8O pickup7 &L, A=970m
. P.K.P. 1¢/s O FTEBHEH B BREAICHEY span &, A=970m THERHYEHI® T A=
4010m #TP.K.P. 1c/s D LTEMMBEY 6 BB\ 5%\ span OERBFEIRSAS XUBDTE, KIUBFRE
T, EARDEBERS CERATEEN Fig. 2 i plot LTH 5, BEEAICITL span O 3 DIIFAIRE S
B# 500 m DHEICHE R TED L oscillograph No.1 T, &L span D 3 D KIUFRFNSTE N7
HEECER TED bR oscillograph No.2 CEHIhic,

Fig. 2 %25 L (1) FHRBERSECERSEASR 1 HbhToin e HIRBICHY T 2 5REEORK
P IVBOEBILLR, (2) BT OEEHEERY 3. 1km/sec THAE DL span DK DEMD
L 7o T, HW\ span 1A D BUUIV span TAHALIERERE > T3, (3) BTEH, KIUFEH O
FRId LiizSh T b2t 3.2km/sec OERHRECE > TS, (4) G S 5 EARDERITHE
FHeAE QIS TEPRTOWS S EnbhETHAd,

(ii) KA No.2 1B¥ BEEEHNESYRT oo T, FRABEAB8RE&T 2 ALk, A No. 1
B OB AL origin time 2VRIEME/D TEM Lich, BIREBE L HRBE A BHIE~OHENET
BREERILER-Tw 5, 94 No. 2 BHIC X ATTEFTOERIL Ve=3.2km/sec DERMBICEE
o T 555 BEROERIHREHEOBE &L FAHSEHEREIXSh T3,
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Fig. 2 Time-distance curve of artificial explosion.

Fig.- 3 Three component seismogram of Matoishi shot No. 2 (C)

recorded at Volcanological Laboratory.

SOOI hFEROLLLNAENBERDI ST ENELDRE, A=T00m IZH bl bEROTHI,
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B L b 0TI OFEFMBCIIBEMEY T/ > Thvdt, TRICL b LTERYKRWT,
Vy=3.2km/sec DEFMBHLYRR- T D, IOFIFRKAEXEL VT IHOE—FBTH
HEBEEOR T VERDE VRS DT, Vo= 3km/sec DBOTEFHEINLEREENCRE B
WAV BECIIRFET A LE2WE->TWE LI THD, bosd 2 ORERITHPERI O CTHEEY
R ERRZ I R o —DOBIIE TH 5 ERDERMBCEL T, MBllEsm XA
BRI x> T 5 LR Th BB EEERARRSDT, Fig. 2 C4Abhb X 5 kit s]
WT Vy/'=4.8km/sec L5 EEXE TRV OERZES S, LhL, 247 TR HRTUSBEEOHL
B DBRGCETCELEL TWA Z LiXEN L X 5 TH 5,

(iii) orbital motion XUDEHFIMEEEE L CKILIHRETOATERIC X 2#FE D orbital motion
It Fig. 3 1LKILBFERFFCf-clfiA No.2 0 3RS BERAORETH B, REELEL NI LTK
W TO orbital motion #{F» T Fig. 4 w/RLiz, Fig. 4 O whbh5 L 51 SH-type? L#x 5
RAHEADLYBERCS bbb TWT, ShIEHIET 585 % Fig. 3 WRATRL, ETERSMTLIX
o2 h LZOENRADR, HBHVIESED LW ESF L DRICERER b > T 5B DO TREEH%ER
BDTHRD &, RERMEKUHIROHENR - BICAVG LR AEGE: k=2.4 285K 5,
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Fig. 4 Orbital motion in horizontal plane of Matoishi shot No. 2

(©) recorded at Volcanological Laboratory., Arrows indicate the
direction of the shot point.
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Fig. 5 Seismogram of Matoishi shot No.1 (B) obtained by tripartite
net at Volcanological Laboratory.

Table 3 The results of observation by tripartite-net.

Boew | psimyiol shov o | Coming direction of [ pparent vloci
(A) Tochinoki shot 223° 220°~230° 2.3 km/sec
(B) Matoishi No. 1 shot 336.5° 334° 2.7 km/sec
(C) Matoishi No. 2 shot 332° 330° 2.6 km/sec

Azimuth and direction are measured from the North clock-wisely.

Fig. 5 tF—gva—5—iX 5 3 8800 LGOMR L, EECIIEAERCRREZ 3] XML
72 DR BOCTERATHOTHMLC LTHE, GEEEC U CHEXOBRECIRFM & LT OEER R
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DL, ThZhOBHEOBETOWT, BHAOH, HEBHEOZBRGAS X RNTOEE%Y Table 3
WRLE, & THNMNBS IOHEITLY vEsHE - TH D, 3 EBEAMOKFECTIHEL L
fEZ R LT, RBRHOBAIITE, KPEC X5 3 SBAKETH D, VECABEERITRD Y, HBH
OEEFEHAHE T B, ZDFHIA LT Fig. 6 CRRL, NP@HEAY xHTRL, HEHN
DEEKFFE %, RITOEEX BT~ s7 b AFKRE LT, Table 3 3510 Fig. 6 TRLhZX5K, BY

600m contow-line

B, Lkm/,
277 sec. central cone

L: Volc.Lab.{Trip.net)

A Tochinoki shot

B: Matoishi No.! shot

vatiey X C: Matoishi No.2 shot,

o} 1000m
—
somma

Fig. 6 Apparent velocity and the coming direction of wave of each shot
obtained by tripartite net at Volcanological Laboratory.
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BTy, FEOTRHEE SIS 50 TEOHULIRE—BABIIIR Fras Bl A M L VR +7°
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ARFIH LD AL TL HHBMGET L BRI h B, #2457 7 NTRAET HHEIIC OV TREYT
BEAE RN ERTIND J,

—HHAROFAEIL SW HEIZOWTiIfE 4% $IFEML T2 L 5B AERHEEI Y RECFH-T
Who ZOHRICILFIER T M—DARILOTN BB BAREEHER D BOB2d b, FERKILIER
TEiCR B AEER Bk b FOBRRIL R EEL DR TWT, FOFETHRIDOASHRO anomalous
deflection DEMNFTEMEE AW EELLR TV 5, HARBHEEDL Z OFICH B2, BERSBCE
ik 5 fEREN DLl T LR OIS OBV R EE L DD, o TS EOEHRIRE R, LB
BENDBIHEHREUEED anomaly (X7g\WEHEZI N D, 0L 5 LBERAETHCOWTRSRD
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Fig. 7 Azimuthal distribution of anomalous deflection of seismic rays observed
at Volcanological Laboratory. (after K. Sassa)

CEpEE LY, SEOBBREES SR THEERKILCIERD » A7 5 A CEBED R - fo KLtk
HEZDHILERTYO I 3 IBEbRS,

I 3 SEHTRD HRICHER O 220 OERBEEY, Table 3 /R L7, FERKILMEHEC AN
BoOWES THEINT, BHCERIRTCRRELFETS 3 DTik/v, Fig. 2 TRINT-HER
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