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1. In studying the crustal deformation in the Tango district with the
aid of an analysis of the data of horizontal displacements of triangula-
tion points, the existence of the Gé-mura fault and the Yamada fault,
both of which appeared at the time of the destructive earthquake of
1927, was ignored, i.e., the crustal deformation was believed to be con-
tinuous over the zone traversed by active faults®. This, of course, is one
hypothesis on the basis of which a study of crustal deformation in
this district may be extended. There is however another hypothesis
for reference in studying the crustal deformation, namely, that in which
the crustal deformation is believed to be discontinuous in the zone
traversed by active faults. Yamaguti, who recently studied the modes
of crustal deformation in the Idu district based on such an hypothesis,
obtained some interesting results®.

On the basis of the above mentioned hypothesis, the study of the
mode of crustal deformation in the Tango district was revised, the re-
sult being as follows:

2. In order to show clearly the mode of deformation of the earth’s
crust, the horizontal divergence, rotation, etc. were calculated as before®
by using the data of horizontal displacements of the triangulation
points distributed in this region®.
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were made for regions I, II, III, separately, divided by the lines AB
and CD representing the general trend of the Go-mura fault and the
Yamada fault, as shown in Fig. 1.
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Fig. 1. Regions I, II, III in Tango district.

It is possibly a question whether the westward elongation of the
line CD (the Yamada fault) ever really existed or not. However, in
the zone into which the Yamada fault prolongs itself, the amounts of
horizontal displacements are generally smaller and no trace of the ac-
tive fault was apparent. Therefore, the horizontal deformation of the
earth’s crust was tentatively regarded as continuous over this zone.
The distribution of the horizontal divergence 4 and rotation ¢ thus cal-
~ culated are shown in Figs. 2~3 respectively.

Except in certain respects, the mode of distribution of these quanti-
ties i.e., the mode of horizontal crustal deformation, is very similar to
those obtained in the previous investigations®.

The values of 4 in region I are generally positive, especially in
the part close to the Go-mura fault, while, in region III, contiguous to
the west of region I, the values of 4 are negative. In previous inves-

5) C. Tsusol, loc. cit. 1)
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tigations, the configuration of equal contour lines was greatly deformed
by the greater amount of negative divergence in the zone along the
Go-mura fault, which however is not observed in the results of the
recent’ study.
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Fig. 2. Distribution of horizontal divergence. (Numerals against
contour lines designate amounts of divergence in 10-5)

In constructing Figs. 2~3, the values of the horizontal deforma-
tion were calculated for every 22km. The modes of crustal deforma-
tions studied here are therefore those obtained through a mesh of only
2x2km, so that it is not possible to go into greater detail regarding
the mode of crustal deformation from the present result of analysis.

In Fig. 4, the frequency of squares of 2x2km is plotted against
the values of 4. Frequency curves I and III correspond to regions I
and IIT respectively.

From the curves in Fig. 4, we notice (i) that squares whose values
of 4 are small are generally speaking more frequent than those whose
values of 4 are large, and (ii) that in curve I showing the frequency
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of squares with regard to 4 in region I, a maximum occurs at 4=17
x 1075,
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Fig. 3. Distribution of rotation. (Numerals against contour
lines designate amounts of rotation in 10-5)
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Fig. 4. Fréquency distribution of 4 in regions I and IIL.
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... The former corresponds to the fact that the crustal deformation
associated with this earthquake is localized within a relatively limited
area, in fact, in a zone including the Go-mura fault, the latter probab-
ly indicating that the earth’s crust in the Tango peninsula was in gene-

ral deformed as much as 7x107°.

3. We may expect to obtain some hints in explanation of the mecha-
nism of crustal deformation by comparing the amounts of horizontal
deformation with the vertical movements.

In comparing the horizontal divergence with the vertical earth
movements®, we notice at a glance that in region I, the horizontal
divergence is generally positive, showing that the earth’s crust was
depressed, while, in the adjacent region III, west of the Go-mura fault,
the horizontal divergence is negative, showing that the earth’s crust was
elevated. Especially in the neighbourhood of the southern end of the
apparent Go-mura fault, the earth’s crust was elevated copspicuously
and the horizontal divergence fairly large and negative.

To study the above mentioned fact systematically and statistically,
a diagram was constructed by -

plotting the values of the hori- e T s it 1_0 ol
zontal divergence against the I |
values of the mean vertical | o |
displacements, 6k, calculated o o
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squares as those for which the T ° ° oo T TL i
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culated. The result is shown [ o x" o =3 };“: % ° i
in Fig. 5. Since the points in - . :)':d‘;‘ ° -
this diagram are widely dis- - O x5 oeee .
persed, the linear relation bet- - -
ween 4 and 6k cannot be readi- L_50 —>Ain1075 e o -50
ly seen. it 10 9 10 20
We notice however that Tig. 5. Relation between 4 and ¢k in
the points representing the re- = Tegions I (®), II (x), I (O).

lation between 4 and 6k of region III, (that west of the Gé-mura fault)
are distributed mainly in the second quadrant, while those of region I
(that east of the Go-mura fault) are distributed mostly in the fourth
quadrant. This means that the correlation between 4 and 6h may, if’
the points of region I and III are grouped together, be regarded on the:

6) Rikuti Sokuryébq (Military Land Survey), Report issued in 1930.
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whole as negative, ie., that part of the region where the earth’s crust
was contracted horizontally has been elevated and the depressed part of
the region has elongated horizontally.

The points representing the relation between 4 and 6k of Tregion
IT are mostly concentrated in the neighbourhood of the origin of the
coordinates, showing that crustal deformation in this region was not so
marked as in other regions, either in horizontal or vertical direction.

If, however, a number of points distributed in the third quadrant,
and representing the relation between 4 and ¢k of a part of region II1 -
adjacent to region II were grouped together with those concentrated in
the neighbourhood of the origin of the coordinates, the correlation of 4
with ok will be positive.

4. From the distribution of rotational deformations, as shown in Fig.

3, it will be noticed in rather a conspicuous way that, in the neigh-

bourhood of the southern end of the Go-mura fault, the earth’s crust
was rotated counter-clockwise, while in the neighbourhood of Amino,
ie., near the northern end of the active Go-mura fault, it was rotated
clockwise. In-other parts of the region under consideration, the diffe-
rence in the modes of rotational deformation was not conspicuous.

The enormous-rotational deformation in the zone including the ac-
tive faults, as just shown, is due to the fact that the direction of the
horizontal displacemants of the triangulation points distributed in diffe-
rent parts of the region through which Gé-mura fault passes, are op-
posite to each other, the amounts displaced being as large as 1 metre
or more.

5. Next the horizontal displacements of each of triangulation point
was reduced into two components, i.., the component parallel to the
general trend of the Go6-mura fault and the component- perpendicular
to it, the direction of the general trend of the Gé-mura fault being
taken as N24°W, as shown by line AB in Fig. 1.

The distribution of the components of horizontal displacements
perpendicular and parallel to the general trend of the Go-mura fault
are shown in Figs. 6 and 7 respectively.

From Fig. 6, the perpendicular components of the horizontal dis-
placements appear to be continuous over the area that is traversed by
the Go-mura fault, their amounts generally being smaller in the eas-
tern part of the fault than in the western part. As the sense of
direction of these components is from east to west, the Go-mura fault
is thought as being made apparent by the crustal deformation to widen
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the crack of the fault, so far as the distribution of the perpendicular
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Tig. 6. Distribution of components of horizontal displacements,
perpendicular to the trend of the Gé-mura fault.

components of the horizontal displacements shows.

A similar feature is also noticed in the parallel components, i.e.,
the components approximately perpendicular to the trend of the Yama-
da fault, as shown in Fig. 7.

It will also be noted that on different sides of the fault lines, the
directions of the components of horizontal displacements parallel to their
trends are reversed.

In the zone on the westward elongation of the Yamada fault,
which elongation was not apparent at the time of the destructive earth-
quake, the components perpendicular to its trend show a contraction of



Part, 3] Supplementary notes to the Study. 661

the earth’s crust while the components parallel to its trend do not show
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Fig. 7. Distribution of components of horizontal displacements,
parallel to the trend of the G6-mura fault.

any signs of shearing deformation, having a burried fault-plane as a
shear plane, so far as observed in zones where the fault lines are readi-
ly apparent.

Lastly, it should be remarked that the method of investigation
described above is one way of studying the crustal deformation as-
sociated with the destructive Tango earthquake.

As the mechanism responsible for the appearance of faults on the
surface of the earth, there may possibly be explanations, the results of
analysis based on which may differ in several respects from the present



662 Supplementary notes to the Study. [Vol. XV,

results described in this paper. The question then arises, what is the
most probable explanation of the mechanism that brings about crustal
deformation? We cannot, at present, answar the question, for we are
not aware of any fact that would be a criterion of the question asked.
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