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Fig. 1-(a). Distribution of temporal seismic stations in and around the after-
shock area (hatched zones) as indicated by solid circles with a station number cor-
responding to that in Table 1. The epicenters of the main shock (M6.8) and the
largest aftershock (M6.2) are indicated by stars. Mt. Ontake is indicated by a
solid triangle.

Fig. 1-(b).
used for the aftershock observation.
Relative magnification sensitivity.

Fig. 1-(c). Location of the permanent telemetering stations of ASI (Asahi),
00S (Ooshika), INU (Inuyama) and TKC (Tsukechi).

Overall frequency characteristics of the instruments (Model A~D)
VEL; Relative velocity sensitivity. MAG;
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Fig. 2-(a). Schematic presentation of observation scheme to determine the
location and the strike of a vertical fault of strike slip movement. Solid tri-
angles indicate seismic stations set up at points along the lines perpendicular
to the strike of the fault.

Fig. 2-(b). A nodal line (dashed line AB) as inferred from the temporal
network observation for the tracing of the concealed fault related to the main
shock. Numerals with positive or negative signs indicate the ratio (%) of the
number of events with pushing (+) or pulling (—) P arrivals to the total
number of events. Fault plane solutions of the main and three major after-
shocks from initial P wave motions (projected on upper hemisphere, shaded
for compression) and aftershock area (hatched zone) are given for comparison.
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Fig. 8. Magnitude frequency distribution and b-values obtained by A) per-
manent observation from September 14, 1984 to May 17, 1985. B) temporal
observation from September 16 to November 30, 1984. C) temporal observation
near the epicenter of the main shock from October 25 to 28, 1984. D) perma-
nent observation from 8h48m, September 14, 1984 to 17h13m, September 15,
1984 and E) 7Thl4m, September 15, 1984 to 23h59m, September 17, 1984.
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Fig. 4. Epicentral distribution of the aftershocks accompanying the 1984 Western
Nagano Prefecture Earthquake as observed by the permanent telemetering stations of
ASI (Asahi), 00S (Qoshima), INU (Inuyama) and TKC (Tsukechi) for the period from
September 14, 1984 to May 17, 1985. Focal depth distributions are given for the vertical
cross sections along the E-W and the N-8 directions.
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Fig. 5-(a). Epicentral distribution of aftershocks as obtained by the temporal
stations of TCM (Tochimoto), MIM (Miyajima), KYH (Kayama), KUZ (Kuzo) and NGR
(Nigorigo) for the period from September 16 to November 30, 1984.

Fig. 5-(b) Epicentral distribution of the aftershocks as obtained by a temporal
high density seismic network (KUZ (Kuzo), SHI (Shiranagi), HAK (Hakkaisan) and SAB
(Saburozawa)) located near the epicenter of the main shock for the period from October
25 to 28, 1984.
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SABUROZAWA OBSERVATION STATION MAGNIFICATION 1.

START TIME : 17"12™ 26.0CT 1984

»t +0.2¢ (SAB) 1’

5x10% AT 10 HZ

[Bull. Earthqg. Res. Inst., Univ. Tokyo Vol. 60, pl. 1]

——
—t

30 secC

Fig. 6. Reproduced helical drum record at SAB (Saburozawa) with magnification of 78x10¢ at

10Hz from 17h12m, October 26 to 5h12m, Oectober 27, 1984,

END TIME : 05"58™ 27 OCT 1984
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Fig. 7. Tocal depth distributions of aftershocks obtained by the temporal observa-
tion for the vertical cross sections perpendicular to the strike of the general trend of
the aftershock area. Each of the cross sections has the width of 2km. The earthquake
numbers 1-12 corespond to those in figure 8-(a).
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Fig. 8-(a). Epicentral distribution of the main shoeck and major aftershocks
of M=4.5 with earthquake numbers from 1 to 12 as located by the permanent
telemetering stations of ASI, O0S, INU and TKC for the period from Septem-
ber 14, 1984 to May 17, 1985. The numbers in the figure correspond to the
following earthquakes;

No. 1 1984 9 14 08h48m M=6.8 No. 7 1984 9 14 12h49m M=5.0
1984 9 14 08h57m M=5.1. No. 8 1984 9 15 07hldm M=6.2

9

No. 2

No. 3 1984 9 14 09h03m M=4.5 No. 1984 9 15 07h39m M=5.6
No. 4 1984 9 14 09h18m M=4.5 No. 10 1984 9 15 09h05m M=5.1
No. 5 1984 9 14 09h20m M=4.5 No. 11 1984 10 03 09h12m M=5.3
No. 6 1984 9 14 09h86m M=4.6 No. 12 1985 2 26 19h53m M=5.2

-(b). Epicentral distribution of the main shock and aftershocks for the
one hour period after the main shock at 8h48m, September 14, 1984.

-{(c). Epicentral distribution of the aftershocks for the period from 9h48m,
September 14 to the time immediately prior to the major aftershock of M5.0
at 12h49m, September 14, 1984.

-(d). Epicentral distribution of the aftershocks for the period from 12h49m,
September 14 to the time immediately prior to the largest aftershock of M6.2
at 7Thl4m, September 15, 1984.

-(e). Epicentral distribution of the aftershocks forthe period from 7h14m,
September 15 to 23h59m, September 15, 1984.

-(f). Epicentral distribution of the aftershocks for the period from 0hOm
to 23h59m, September 16, 1984.

—(g). Epicentral distribution of the aftershocks for the period from 5h,
September 17 to 15h, September 24, 1984.

-(h). Epicentral distribution of the aftershocks for the period from 15h00m,
geptember 24 to the time immediately prior to the major aftershock of M5.3
at 9h12m, October 3, 1984.

-(i). Epicentral distribution of the aftershocks for the period from 9h12m,
October 3 to November 30, 1984, when the temporal seismic stations for the
aftershock activity were all removed.

-(j). Epicentral distribution of the aftershocks for the period from OhOm,
December 1 to the time immediately prior to the major aftershock of M5.0 at
19h53m, February 26, 1985.

~(k). Epicentral distribution of the aftershocks for the period from 19n53m,
February 26 to 23h59m, May 17, 1985.
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Fig. 9-(a). Space-time distribution of aftershocks for the period of three days
succeeding the main shock projected along the strike of the general trend of the after-

shock area.
Fig. 9-(b). Space-time distribution of aftershocks for the period from September

14, 1984 to May 17, 1985 projected along the strike of the general trend of the after-
shock area.
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Fig. 10-(a). Location of the temporal stations KUZ, SHI, HAK and SAB
and the area in which the strong reflection phase S,S can be observed (hatched
zone).

Fig. 10-(b). Examples of seismograms at KUZ and SHI located at the
southeastern foot of Mt. Ontake with remarkable reflection phase 8,5 after
about 13 seconds of P arrivals.
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Fig. 11-(a). Hourly number of aftershocks at ASI (Asahi) for the period
from 8h48m, September to October 1, 1984. :

Fig. 11-(b). Daily number of aftershocks at ASI (Asahi) for the period
from September 14, 1984 to May 17, 1985.  Daily number of aftershocks with
the maximum trace amplitude of more than lmm (peak to peak) at SAB
(Saburozawa) for intermittent observations are given for comparison. The
magnification of SAB is about 1.5x10% at 10Hz.
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Fig. 12. Concealed fault system as inferred from the observation of the aftershock
activity in comparison to the fault plane solutions of the main shock and three major
aftershocks from initial P wave motions (projected on upper hemisphere, shaded for
compression). The hatched zones indicate fault segments with lateral movements as
shown by arrows.
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A Concealed Fault System as Inferred from the Aftershock
Activity Accompanying the 1984 Western Nagano
Prefecture Earthquake of Mé6.8

Megumi MIZOUE, Masao NAKAMURA, Norihiko SETO, Kaname SAKAI
Masaru KOBAYASHI, Toshio HANEDA and Shin’ichi HASHIMOTO

Earthquake Research Institute, the University of Tokyo

A precise determination of epicenters has been made for the aftershocks accompanying
the 1984 Western Nagano Prefecture Earthquake of M6.8. It has been confirmed that
characteristic lineaments of epicentral distribution were developed successively in the
aftershock sequence. Fault plane solutions of representative earthquakes, such-as the main
shock as well as major aftershock, are concordant to the strike of the epicentral lineaments
related to the seismic activities succeeding these representative earthquakes. It ean be
interpreted from the evidence that the epicentral lineaments were produced by seismic
activities along concealed fault segments. They are: )

i)  three right lateral and right stepping fault segments striking in the directions of
N68°E, N73°E and N90°E corresponding to the main shock (M6.8) on September 14, 1984
and the two major aftershocks (M5.0, M5.3) on September 14 and October 3, 1984, respec-
tively, and

ii) a left lateral fault segment striking in the direction of N22°W corresponding to the
largest aftershock (M6.2) on September 15, 1984, as identified to be conjugate to the fault
corresponding to the main shock. For right lateral and right stepping faults, normal trac-
tions decrease and facilitate sliding. The mean compressive stress between right stepping
faults also decrease and promotes the formation of secondary fractures, which tend to
link the faults and allow slip to be transferred through the discontinuity. It should be
emphasgized in this connection that.dense aftershock clusters were actually observed near
the end of the concealed right lateral fault segments with right steps accompanying the
1984 Western Nagano Prefecture ‘Earthquake.




