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Some characteristics of the seismicity in the
northern Fossa Magna, ceniral Japan

Tameshige TSUKUDA *

Abstract

The geologic feature of the northern Fossa Magna region is characterized by a well
developed folded belt system. Recent microseismicity over 10 years and historic earthquakes
reveal that there are seismic zones pararell to the axes of this structure: Itoigawa-Shizucka
Tectonic Line, the western side of Shinano River, the western margin of the Central Belt
of Uplift, and the eastern margin of the Central Belt of Uplift. The last zone was recently
recognized by the earthquake sequence with the main shock of M 4.9 in 1986. The focal
mechanism solutions and other geologic and geodetic evidence indicate the region is com-
pressed in the direction perpendicular to the folded belts. We can also find seismic activity
lines perpendicular to or oblique to these folding axes: the Chikumagawa Tectonic Line
separates the Central Belt of Uplift with a left lateral offset of 10km; the seismic line
along the eastern side of the volcanic line of Myoko-san, Kurohime-yama and lizuna-yama
makes the eastern edge of the seismic gap around the northern end of the Itoigawa-Shizu-
oka Line.

A 20-25 years recurrence time is found in the occurrence of the major earthquake events
in the central part of the northern Fossa Magna in recent 140 years.

Seismic active regions are grouped into some rectangular blocks with their bases heing
either pararell or perpendicular to the folded belts. The activity in a block became active
nearly simultaneously, and it sometimes migrated to other blocks with some delay time.
The high activity migrated from the block region around the Chikumagawa Tectonic Line
to both the northern activity block around the Japan Sea coast and the active region in
the southern Fossa Magna during the period from 1986 to 1987.

The migration of the seismic activity along the Fossa Magna region may be due to
delayed transmission of the stress field in the viscoelastic or elastoviscous medium. The ex-
ponential titme dependence of the decay rate of the Matsushiro swarm activity for a long
period more than 20 years since 1965 is found to be reasonably interpreted by the relaxa-
tion process of stresses within the elastoviscous medium. The viscosity changed from 1.1x
10" poise to 2.7 X 102 poise as time elapsed. The first value is comparable with that of
a ground surface rock body estimated by secular ground tilts and strains. The latter is the
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same order of the values obtained in the long period second creep experiments using
granite and gabbro. The Matsushiro region is one of the region where the viscosity

might have been very low due to numerous micro-cracks.
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Fig. 3 Seismic activity lines.

M 7.7) BdbTFbhTn
oA, RTE OmEMIED
L (#JR 1989y, #HE
DWHDSEEORTHE
b, FEHEOHEDRY
Ex oL #E 1982).
Lo, b7+ ot
< 7 CEW ik
FHRIE, EFHEE
EE—~DLDTH S,
Zht OB oRERRT
74y ¥ Spakofk
R PR R, RUFHE
HEREFEHERITEE,
APy i W
WRERE WA X B, T
vt U ORI TR
4 - G T a0
DV =T CERE
EEDELBORER
EiEoThin(d1), JbiB
7 & v v I OHERE
3, FHLBEROAFERE
HE OB L F 4 4 v
L, BES{h o BB &
THEILBHE R T A
(OIKE and HuziTa
1988), 1 O X 3 iz AL
7k v e T
BoTAHARERTHL, AL
WEkigd bl 5 EEEEE
LB UL ST, 18474F
DA 3 20—254E B B 7%
FraELehE (4),

ZLTELORE, FEHHC 20V — vl oTREL TS, Tihbh, EAELOFEEHO

MCIEBI ORIHHEYS 2 5 .

FITOHMBERNERICSTHL . BERFETAFICRITS19864 8 240 ot® (M 4.9) 22—
DFE L L CILE—# T20E L D I BT ENE R L7, 198B4F12 A 300 1T AUl - BMEERISE
WRNTAE T M 5. 90 BN RAE LiFHid ©— 7128 Ui, 0, JANHO B A CL9874 3 A24H
WM 590, 19874E 9 il RS IEHORUSFRIBRFNET M 4.658 £ E 5 HEEDHNH
D, FEEMEE L7, - OB ORI BT + v P bR TEE L.

Bl 2 o7 ey FiRoMBERARBOFELERSICTELTHS. 19864E0 T v 7 BOE— 7 3k



LB 7 v ¥ = 7 o EFB R

37

#1 ERABCBY I ELEORENBoEN, ER¥oTr 7 r 2y MR
3kksd, 2oRTRE-ZILHR - BERARMDECIESECHE (M
53 hvLegErasbobbLiiay,
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