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ON THE EARTHQUAKE FELT WITH JMA INTENSITY SCALE 4 IN
TOKUSHIMA CITY AFTER AN INTERVAL OF 32 YEARS

By Tadashi Konomi and Kazuo KoNpo

Synopsis

Many people felt the earth shake strongly in Tokushima city on June 13, 1994.

Consequently the elevators in buildings stopped automatically, and the transportation
facilities were inspected for safe. Shallow earthquake with magnitude 4.1 occurred just
under the city area.

The earthquake accompanied one small foreshock and 25 aftershocks in about 3 days.

We examined the precize location and focal mechanism solution of this earthquake by
taking use of high sensitive seismogram and strong motion seismogram.
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Fig. 1. Location map of epicenter and observation station. A is the epicenter by wide spreading
network and B is by local network. TKS is the point of Tokushima meteorological
agency and TSUD is of Construction office of harbor (Tsuda). ISI is located in the
direction of an arrow.
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Fig. 2. Strong motion seismogram of ERS-G seismometer controled by Construction office of
harbor. (situated in Tsuda cho) First P motion is detected as dilatational wave and clear
S wave is read by E-W component.
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XU TEBEREERD - REL
P EEREE 55 km/s B
MEX5km, 6.1km/sBEES
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LTIhlT % 78km/s LRE

Fig.3. Push and pull distribution of P first motion. Open

L7 circles are dilatational and solid ones compressional,

HELURRO FERHFEM respectively. Named stations ara used for hypocerntral

(1992)? 1R~ 5hTWw3, Fig. determipation usualy. Thg polarit}f of TKS statiop is

_ contradictory to the solution, but it may be possible

4 TORERER LI PHIBH that the contradiction is explained by refraction through
HEHR&L Y REHEbDIZE°X discontinuity of inclinational P wave structure.

KELD 10 HED DL ER -
tro —H THZEEILE D 8° KRGt E LD Z LTKELD 15° L ED R -> TV 5,
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HLUCHOMCFET 5 TKS 0| 2K TH 3 BBANETORFNLEBELERTHITBRAIETH S

_3_



9230 WA RER F£3IBSB-1 F7.4 (1995)

Fig. 4. Focal mechanism solution. (pro-
jected on upper hemisphere of
Wulff's net) Names of local obser-
vation station are entried. Para-
meters of solution are, P (A, D=
85°, 10°), T (A, D= 352°, 15°), N(A,
D=207°, 72°), N1 (A, D=39°,
72°) and N2 (A, D= 308°, 86°).

FlER L, ABRU 18 H 285474, 20 H 385
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ERLIMERICIZ 1.8 ~ 22 EEL TR,
b KZFEK%E80km/s &9 5 & 24kmBE
DIEBDTH B, HREREOE, AHITHLT
SRR D PS B % W - MSEASL & /0 P B
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PEIDR, KBEBKk%280km/s ERELTIT-1-
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%,

4.4 R R 7

COMEIZ 1280 1l BO/NSBEIBEME -7, X
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BHAoBEs = BRI LIEBS LT oM
XBLDTH-1d, TONDERSD% Table 1ic
Rto 4 RLLETEBHREOKD S hi-iE (MAEQ ALFE)
220 B3 AT HDATH -1, Fig. 52T HDEFR

Table 1. List of earthquakes with magnitude
over 1.0. S-P time spread mainly
within 0.25 sec.

NO. D H M \4 N E PS MG MjyIsi

01 17 11 01 -I 42 -1 +I 18 14 328
02 11 13 -I 80, -1 +I 4.0  3.27
03 11 14 -I S0 +I 187 11
04 11 17 -1 45 ~I +I 190 14
05 12 4 -I51 -—-I +I 190 15
06 12 49 -1 49 -1 +I 190 15

07 13 27 -123 -1 41 200 1.1
08 18 01 38 +I 03 -1 1.80 1.0
09 02 09 -I 26 -1 +I 215 1.2

10 02 47 -182 -1 +I 190 1.9
11 19 13 18 ~136 -1 +I 190 14
12 .20 02 07 -1 42 -1 +1 2.05 16
13 02 16 —-106 +I +I 190 10
14 03 47 -I162 -1 +1 205 19 3822
15 07 06 -1 18 -—I +I 220 11
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Fig. 5. The time series plotted for

Time
S-P time. NO. 2 (main shock), NO.10

and NO. 14 are the earthquakes of the center of each burst.

___4.._



P A EETTREIVEFE42EBLAEBIIOWT

231

5. MEDRFHMDHTE

EEOE L ORRMBOFESIRHAB 0 EFHTH 5%, Fig. 61 1988 FEDYITH S 6 EEMic HHEEH
BEIL - HBOBRAARER L AERBEONBEHROMBETR /=F a— FA L LRSEORES T T
%9 (Table 2) TETRBIHEBETED > LBHHD 5,

R TRAEOHEE A TRL, BRVEREERSIMICL2EREZ0EETay FLTH S, [{L
ARICREROREIEE S LAKABOMNBIRRBRELAZMISOMBO Yoy hEhTW3E, XH
ELEDRBOENMER TS VEED S EBEREFBHEZHT TV 5, RiRRELBBRAHOZERIE
BRIRITEYD 5TV 3 HEF) bR - Bk LIRSS O RBERICEACEQERSFET 2BRREXR
WY CEBIET 3, XIPRAKETRREREIEACHBOREMSB LW WHI O (94E2A
RUTH) BEAEHIC2 yOBRVHIE (N) BBEAISh TV, WFhd M2BEO/NSTHIETH 2 H
FEHTBLOVHETH S,

34. 0° N

' 33.5°

133. 5° 134.0° 134. 5° 135. 0" E

Fig. 6. Distribution of epicenters in the crust (H < 23km, 1988. 8-1994. 8). A, Hand N
denote earthquakes of Tokushima city, off Hinomisaki and near Nushima, respectively.

Table 2. List of earthquakes with magnitude above 4.0 in
the period from August 1988 to August 1994.
The center of coordinate is the cross point of
134°E and 34°N lines,

YMDHM S X Y Z M Region

91 03 10 15 01 40.11 874 —164 35 4.1 Off Hinomisaki
91 08 20 22 23 1773 894 — 201 134 4.0 Off Hinomisaki
93 08 16 06 44 3340 104.2 13.1 220 4.2 Wakayama Pref.
94 05 08 17 02 0.50 1045 126 182 4.8 Wakayama Pref.
94 06 17 11 13 3753 522 54 75 4.1 Tokushima City
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Appendix : List of stations and phase data.

STATION Long. Lat. H P-time pl. S-time Remarks
KMN Kaminaka 134 18 20.7 33 47 114 280 | 13 45.05 — 5055 | Tokushima Obs.
IKD Ikeda 133 47 342 34 3 348 340 | 13 4975
SON Shionoe 134 4132 34 9230 286 | 134613 — 5232
181 Ishii 134 27 290 34 3264 27 | 13 4009 — S-P (1.85)
MJY Myojinyama 134 38 47.7 33 48 5.0 380 | 13 43.36 + 4754 | Wakayama Obs.
KZG Kozagawa 135 45 42.1 3332129 20 | 135759 -
OZK Oishizaki 134 57 9.1 34 15523 112 | 13 4429 —
HNM Hinomisaki 135 3596 3352558 189 | 13 4589 — 5177
SHR Shirahama 135 24 39.0 33 37 470 170 | 13 53.13
ARD Arida 135 09 420 34 05 07.0 41 | 13 4561 —
WKM  Wakayama 135 10 02.0 34 11 27.0 5| 134611 -
KKW Kainokawa 135 26 56.0 33 54 03.0 235 | 13 5L10 ~—
HGU Hongu 135 45 534 33 49 218 185 | 135574 —
OIS Oishivama 13519 186 34 6 53 840 | 13 4799 —
HBR Haibara 135 59 36.0 34 30 10.0 390 | 13 59.76 —
KRS Katsuragisan 135 26 36.0 34 20 400 830 | 13 5125 —
KIS Kishinomiya 13518 00.0 34 13196 75 | 13 4811 -
ONO Ononaka 135 13 50.0 34 08 42.0 50 | 13 46.78 —
CWK Wakayama-jo 135 10 33.0 34 13 270 45 | 13 46.44 -
OKZ Okazaki 135 12 440 34 12 360 10 | 13 4689  —
GT9 Gotanda 134 22 427 33 36 50.9 20 +
AQU Aou 133 46 143 33 47 323 470 | 13 51.29 — 00.67 | Kochi Obs.
MUT Muroto 134 10 36.3 33 15 41.8 140 | 135506 + 07.17
AKR Asakura 133 29 19.3 33 32 376 0! 13 57.81 02.48
DOl Doi 133 23 51.0 33 57 39.1 120 |} 135596 — 09.71
WMY  Wakamiya 133 40 30.0 33 38 31.0 230 | 13 5418 —
IHR Ishihara 133 28 16.0 33 41 170 510 | 13 5622 —
KUB Kubokawa 133 07 07.0 33 14080 250 7 14 0454 —
SAS Sasayama 133 24 01.4 33 31 20.7 310 | 13 5895 -
RKO Rokko 135 18 06.0 34 45 50.0 540 | 13 5419 -— Abuyama Obs.
ABU Abuyama 135 34 26.0 34 51 360 138 | 13 59.74 -~ 1293
ull Uji 135 49 37.0 34 52 00.0 290 | 14 0152 —
OHM Omihachiman 136 05 01.0 35 10 26.0 120 | 14 0648 —
BHO Bomura 135 52 22.0 35 14 41.0 380 | 14 06.02 —
WTJ Wachi 135 24 05.0 35 16 57.0 172 | 14 0245 +
TNJ Tannan 135 12 49.0 35 01 53.0 310 | 135726 +
KTN Katano 135 42 189 34 46 179 250 | 13 5835 ~
KGM Kamigamo 135 45 56,7 3503 335 180 | 14 0248 —
YGI Yagi 135 30 428 3504 052 180 | 14 019 —
MYO Myoken 135 28 13.7 34 55 31.5 640 | 13 5784 —
KHK Keihoku 135 39 443 3510 388 260 | 14 0298 —
HMT Hikami 135 02 370 3513360 250 | 140491 + Tottori Obs.
MZT Mikazuki 134 26 41.0 34 59 120 200 | 14 0049 +
QMT Kume 133 50 56.8 35 05 18.6 330 | 14 0517 +
TTT Tottori 134 14 160 35 30 529 10 | 14 0946 +
SNT Shikano 134 01 133 35 24 378 200 | 14 0856 +
CZT Chizu 134 17 36.8 35 16 10.1 300 | 14 0503 +
oYT Oya 134 39 56.8 35 19 185 230 | 14 0626 +
1ZT Izumi 134 53 165 34 58 20.0 230 | 14 00.00 +
TRT Tari 133 12 058 35 06 07.8 480 | 14 11.01 —
HIM Himeji 134 40 240 34 50 120 39 | 13 51.8 + 016 | JMA
TOK2 Tokusima 2 134 02 54.0 3359 00 180 | 13 463 - 532
SMT Sumoto 134 54 30.0 34 20 06.0 110 | 13 445 -
WKY 2 Wakayama 2 135 35 36.0 34 13 120 695 | 13 52.3 - 037
TKS Tokusima 134 34 36.0 34 03 540 2| 13 390 - 400 | S—-P (1.0D)
KOC Kochi 133 32 12.0 33 33 120 17 | 13 571 - 095
TKM Takamatsu 134 03 24.0 34 18 540 10 | 13 475 54.6
TOT]  Tottori 2 134 16 180 35 28 420 27 | 14 03.4 219
OwWs Owase 136 11 42.0 34 04 000 17 | 14 02.1 18.9
YONJ  Yonago2 133 27 480 3511 180 320 | 14 035 226
SHJ Shionomisaki 135 45 48.0 33 26 540 44 | 13 583 13.3
TKU Takayasuyama 135 39 36.0 34 36 420 472 | 13 56.3 -
MRT2 Murotomisaki2 | 134 08 36.0 33 23 12.0 0 13 531 03.0
UWA 2 Uwajima2 132 37 30.0 33 13 06.0 0| 14 099 — 345
TSUD  Tsuda 134 35 135 34 02 48.6 2 - S-P (1.00) C. O. of harbor
MHS Mihoshi 133 34 249 34 40 360 518 - Okayama univ,
HJO Hojo 132 48 55.1 33 57 475 360 | 14 0458 — Shiraki Obs.
MKW  Mikawa 133 06 260 34 36 400 320 | 14 0192 -~ 1968
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