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A STRUCTURE OF THE VOLCANO ASO DEDUCED FROM
THE AZIMUTHAL DEVIATION OF P-WAVE

By Tatsuhiko WADA and Keiicki NISHIMURA

Synopsis

The differences between the epicentral azimuths and the directions of arrivals of the initial
phases are determined from the horizontal seismograms of the Volcanological Laboratory of Kyoto
University situated inside of ths Aso caldera. The recent data in addition to the previous data
given by Sassa (1936) exhibit a systematic deviation. We can interpret the deviation by putting
forward the following structural model under the Aso caldera. A tectonic line or zone runs across
the center of the caldera from east to west and the northern part inclines nearly eastwards with the
dip of about 15°, and the southern part inclines toward NNE with the dip of 25°. The chain of the
central volcanoes, one of which, the Nakadake, is now active, situates on the tectonic line or zone.
And moreover the sky-line of the caldera rim exhibits the similar inclination as mentioned above.

1. » L.

FEEKILE, K&, BOBoIVF I 5B ETOEATHEY, COANT T ZHRYEENIC
BPALL S L LEBENORRR, MHORED ko 1z Sasa (1936)) OHRETH A ). ZOFRIENT,
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Fig. 1 Additional data of azimuthal deviation of P-wave and curves calculated

from the model (B) in Fig. 3.
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Table 1 List of the additional data shown in Fig. 1.
(The previous data given by Sassa are listed in reference 1)
Date Epicenter H
No. — M A 7
Y | M | D|h \ m| s 2 P km
1 | 1958 l—gl 8l23[57| 17.0 | 13150 | 33°48" | 80 389" | — 81°
2 1961 5|17 | 6|45 26.7 132°02’ | 30°27’ 60 5.8 | 159.9° 24,9°
3 7(18(23|03)| 37.9 131°46” | 29°37/ 60 6.6 | 168.5° 17.9°
4 1962 4123, 4,16 32.0 130°54” | 32°10° | 160 187.4° 34.1°
5 12128 13|00 | 33.7 131°10" | 31°41/ 0 4.7 | 173.6° 22.9°
6 1963 | 10| 4| 8| 24| 3LO 132°09" | 31°53” 20 6.3 | 154.2° 10.2°
7 1964 |12 | 24| 4|47 | 59.2 130°14” | 30°14’ 40 51| 194.3° 0.4°
8 1965 2| 7| 0,06 59.9 130°26” | 33°11” 0 4.0 | 302.0° —20.3°
9 3(24|12|51| 45.2 130°02” | 33°14’ 40 42| 293.4° —11.4°
10 12| 8114|25| 12.2 130°36” | 32°33" 20 4.8 | 226.3° —11.4°
11 1966 2122|1138 40.2 130°10” | 31°14’ 0 4.9 203.7° —17.5°
12 8| 1| 8|02| 13.7 130°17 | 33°02’ 0 3.8| 284.1° - 7.8°
13 1967 3| 212,25 | 26.7 131°22” | 31°03’ 10 49| 170.5° 47.1°
14 5|/19| 8(39| 14.8 130°59” | 30°44’ 70 180.6° 26.7°
15 71 3| 5[34| 41.6 130°33° | 31°14” | 120 193,5° 19.8°
16 11} 7 9|06| 10.3 130°49” | 33°21” 10 40| 341.0° —56.7°
17 1968 1(12)11|58| 35.1 132°30” | 33°30Y 50 4.8 63.3° - 5.7°
18 2(21| 851| 37.4 130°43° | 32°01/ 0 57| 196.1° 1.5°
19 212211919 04.5 130°46” | 32°00” 0 5.6 | 193.2° 5.9°
20 2125117 |49 | 39.6 | 130°44” | 32°02’ 10 4.7 | 195.5° 25.0°
21 4| 1|16 |13 | 14.2 132°23” | 32°18’ 0 6.3 | 116.2° 11.5°
22 5] 1|21|{54| 36.8 130°46° | 32°04” 20 4.7 | 194.2° 15.7°
23 5114 (23 |05| 03.3 129°48” | 29°35" | 160 197.8° - 19
24 8 6|11 |34 39.0 132°24” | 33°207 40 4.9 68.5° —13.5°
25 8| 8| 2|44} 02.7 132°22 | 33°12f 50 4.4 74.1° — 8.6°
26 8| 8| 4/20} 13.2 132°22° | 33°26’ 40 4,2 63.9° —17.8°
27 8132139 18.9 130°04" | 32°42’ 0 4.6 | 257.4° -32.5°
28 8(23(22|05( 52.2 132°23’ | 33°18” 40 4.8 69.8° —~12.4°
29 9128|1948 | 39.5 132°11” | 32°17’ 0 4.6 | 120.7° — 4.5°
30 1969 1{30( 7(15| 31.4 132°127 | 32°38° 0 4.5| 103.6° - 5.9°
31 21 5;15/09| 15.8 130°14” | 33°00” 10 4.2 280.4° —49,3°
32 412111619 | 24.5 132°07” | 32°09° 10 6.5| 127.7° — 2.4°
33 412111959 26.1 132°05” | 32°07” 10 4.7 | 129.8° 25.9°
34 5| 2| 2|01]| 06.4 130°47 | 32°557 10 3.5| 280.4° —36.9°
35 6 17 {37 | 12.9 130°20” | 33°00” 20 3.4| 281.9° —42.9°
36 9(18| 3|40 | 44.8 131°41 | 30°56° 0 5.9 | 163.4° 18.6°
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Fig. 2 TIllustration of the dipping model
for calculation. EiTndbo INLD L ZBTZELIE, M TR

superficial Z3DTHZL DAYV FEN (B km) 30, % hEAg (basement) LEZ TH{ OBEETH
50 ZHNIELDOBEREOLETLETO PRBEDL V)V, 0%t 1.0/1.3~1.0/2.0 ofEHL LT
HETLIZ LI Lo RIVHBHOASFHATE LM, TH—2>—DO0HBIZOWTE LW EHMBICKD L
NBBREIEENOT, B—5E LTSN ERIREEET DT LT L. FlAIL Sagisaka(1931)® ¢
FirbrbE, AHALELT 15°~75° S L nofilrE L hd SRR, ZoRRESORHEL
LATIBEALEABIIDEELDIIENTE S, HEM Table2 TR LT 3 Vi /V, Offi, M,
AHAOSLHLWHHAGDORIIODWTIT >, T0) LRENTEBIIF -2 LB TEZ5%30%
Fig. 3 (A) B) (O) ITiRLTH 2. ZOKEALLB) & O DHBHBI B IDITE>TEY, Thid
MRFHEINEZIETHS T, Vi/V, DELBEHAOKEILBEVWITHBHTHL I LT RLTA,

HERRLF—22ERNEGOETALLE B ODHENLILA LS5 THY, Zht Fig. 1 ITHRTFHEL
TEnito LA LBEMBTE230TREL, BT~ 2 0¥ FITHBREEHLETHL D LB SBFE
LT BHEMBENAZ Edbd b THHE—EHBEFABR21ZTELLEZEKRLTNZ230LED
nb,

MEGE L DT, Sasa OF—2 ¢4MOF—2xEREbY, TO2KOBERALEEDIL{EIE—E
PEROFBIEIC L. F—22tht X {R2L, Fig. 4 {TRL7cL 5T, S80°E, N8O°W f}iEDF —
2ONGHEMTELEEGLE>TWAELIKEDNRLE, T2 CZoHIRER LTIzl abBEs0=

Table 2 List of three parameters, dip angle, incident angle and velocity ratio
which classify the dipping models.

1.0/1.3, 1.0/1.4, 1.0/L5, 1.0/1.6, 1.0/L7, 1.0/L8 1.0/1,9,
VilVs 1.0/2.0

Dip 5°, 10°, 15°, 20°, 25°, 30°

Incidence 15°, 30°, 45°, 60°, 75°
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Fig. 3 Azimuthal deviations calculated from the dipping model. Each curve
is marked by the value of incident angle.
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Fig. 4 Total data including the Sassa’s as well as the present data and curves from
the twin-blocked model. Arrows indicate the boundary of the two blocks.
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Fig. 5 Schematic representation of the structure under the Aso caldera.
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Fig. 6 Topographic map of the Volucano Aso. AA’ and BB’ show the dip-
directions of the southern and the northern block, respectively.
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Fig. 7 Profile of the sky-line of the caldera rim projected on the section parallel
to AA’ or BB’. The northern block has a dip of about 1° and the
southern block of about 3°.
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