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Table 1. Stratigraphic units in the eastern Matsushiro area.
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Fig. 1. Geologic map of the eastern part of Matsushiro town, Nagano City.
Marine Mudstone
Augite andesite (Submarine lavas)
Hornblende-porphyrite and diorite
Hokiyadake volcanics (Olivine basalt and pyroxene andesite, subaerial lavas)
Takimoto formation (Shale and conglomerate, fresh-water deposits)
a. Kimyosan volcanics, the lower part. (Hatch—Augite-hypersthene andesite lavas;
coarse stiple—welded tuff and agglutinate; fine stiple—tuff breccia)
6b. Kimyosan volcanics, the upper part. (welded pyroclastic flow deposits of augite-
hypersthene andesite)
7. Makiuchi volcanic breccia (mostly derived from the Kimyosan volcanics)
8. Minakamiyama lava (lava-dome of hornblende-bearing augite-hypersthene andesite)
9. Alluvial deposits (mostly fan deposits, old landslide deposits, covered with thin soil)
Thick lines arranged en echelon in the alluvial area indicate the fissure zones of
the earthquake cracks appeared in 1966 (after Nakamura and Tsuneishi, 1967).
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Table 2. Comparison of petrographic features of volcanic rocks between
Hokiyadake and Kimyosan volcanics
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Fig. 2. Schematized sketch of the southern flank of Mt. Kimyo and of Mt. Amakazari,
indicating the stratigraphic relationships between beds of Kimyosan volcanics.
®, @, @, ®—main lava flows; @—tuff breccia; & welded pyroclastic flow
deposits.  Cross and lines—basement rocks (diorite and mudstone, respectively).
The Takimoto-Higashi fault (a thick line in the basement rock) does not disturb
the rocks of the Pliocene Kimyosan volcanics.
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Fig. 3. Geologic map of the Tennosan area (see Fig. 1), where a earthquake-
fissure zone passes through. Stiple—hornblende-porphyrite, Hatch—
mudstone. Contour interval: 2m. Short thick lines in the hill indicate
earthquake cracks and a broken line in alluvium indicates supposed po-
sition of subsurface cracks (data of earthquake-cracks, after Nakamura
and Tsuneishi 1967).
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28. Geological Aspect of the Matsushiro Earthquake Fault.

By Tokihiko MATSUDA,
Earthquake Research Institute.

The Matsushiro earthquakes were accompanied by surface faulting in the epicentral
region of the Matsushiro area, which appeared in Spring of 1966 and developed along with
increase and decrease of the seismic activity of the region. As described by Nakamura and
Tsuneishi (1967), many fissure zones consisting of small cracks were arranged en echelon
in two main belts of northwest and northeast trend respectively. The former group of
fissures is more remarkable and has offsets of as much as tens of centimeters left-laterally.
The northeasterly trending faults are right-lateral. Both trends show some vertical compo-
nents. These directions of fracture systems and senses of displacement agree with those
expected from study of fault plane solutions for initial motions of the present earthquakes.
Most of these fissures appeared on alluvial fans, although some extended to the adjacent
mountains, which are made up of Miocene sedimentary and intrusive rocks.

The geology of the fissured area, especially along the fissures on the basement rocks, is
investigated to evaluate these earthquake faults from a geological view-point. The results
are:

1) There are no great faults either along the fissures or around the fissured area.
The appearance of the earthquake faults is not along a pre-existing fault so far as detected,
except for one peculiar example.

2) The topography along the fissure zones shows no evidence of previous fault-displace-

ment in Recent geologic time. The fissures appeared on the smooth surface of the alluvial
fans and crossed a mountain spur, where no sign of Recent displacement is recognized on
the topography.

3) There is found an old geologic fault (the Takimoto-higashi fault), which is nearly
parallel and adjacent to the present earthquake fissure zones. However, it has been inactive
since middle Pliocene time, and no fissure or signs of displacement were found along this
pre-existing fault.
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4) A small scarplet appeared along another pre-existing fault about 1.5km away from
the main fissure zones. This is the only proved example of faulting that occurred along a
pre-existing fault during the present earthquakes. However, this surface faulting (purely
vertical displacement on a E-W trending fault plane) is different in nature from those along
the earthquake fault in the main fissured area.

Results 1) and 2) mentioned above indicate that the Matsushiro earthquakes are tectoni-
cally different from the great earthquakes accompanied by strike-slip faulting in Japan, such
as the Mino-Owari earthquake (1891) or North-Izu earthquake (1930). In those great earth.
quakes, the surface faulting took place along major preexisting tectonic breaks and there
were abundant topographic evidences of Recent progressive displacement along the same fault
traces. Unlike the cases of those earthquakes, Matsushiro earthquakes can not be regarded as
“the reactivation of the old wound (the significant fault)”. It is likely that swarm-earthquakes
such as the Matsushiro earthquakes would occur more easily in areas where no great fault
is developed.

Results 3) indicate that the fault having no evidence of displacement since late Tertiary,
even if it is a geologically significant fault in the epicentral region, does not play any part
in determining the position of earthquake-faulting and probably of earthquake generation
itself.

Faulting shown in result 4) is interpreted neither as a kind of landslide nor as the
earthquake fault that connected directly to movement at the focus. Such a kind of displace-
ment would be one that developed on the boundary between two geological blocks separated
by the fault, along which the differential movement occurred due to the strong vibrations
or due to the secondary readjustment of displacement during the earthquake.



