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CONTINUOUS OBSERVATIONS OF CRUSTAL DEFORMATIONS
BY THE OPTICAL METHOD OF MULTIPLE REFLECTION
PRELIMINARY REPORT

By Yutaka TANAKA

Synopsis

An experiment was made to record continuously micro changes of an arbitrary angle
by means of optical multiple reflection between two fixed mirrors or between a fixed
mirror aud mercury surface. Using this method, changes of horizontal angle between
two base lines can be recorded continuously, and when two sets of this instrument
are settled properly, directions of principal axes of the ground strains can easily be
found. Moreover, using the vector tiltmeter of this type, vector diagram of the groupd
tilts can also be recorded directly. ‘

Crustal deformations related to earthquakes seem to have four stages; i) accumulation
of strain energy, ii) concentration of strain, iii). beginning of fracture (energy
release), iv) sudden change (main shock) and termination of energy release. Follow-
ing each stage, direction of principal strain may change significantly. About the
ground tilts at least, observational results show this tendency. To make clear the
relation between crustal deformation and earthquake mechanism, instruments above
mentioned must be effective, taking into consideration that the calculated directions of
maximum strain and tilt should have some error, espesially when each component of

extensometers and tiltmeters has different type of drift.
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Fig. 1 Optical path of multiple reflection.
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Fig. 2 Variometer of horizontal angle (Shearmeter) of optical
multiple reflection type in planning.
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Fig. 4 Record of continuous observation of horizontal shear by means of optical
multiple reflection. (Lavoratory experiments).
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Fig. 5 Arrangement of variometer of horizontal angle for finding
out the direction of principal axis of ground strains.
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Fig. 6 Directional characteristic of variometer of horizontal angle for two
components (AA’, BB’) and relation between Afg/Afq and direction
of principal axis of ground strains.
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Fig. 7 Variation of direction (#;) and changes of total amount (¢¢) of ground tilts
at Kamioka.
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Fig. 8 Variation of direction (#) and changes of total amount (¢)
of ground tilts at Makimime.
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Fig. 9 Anomalous ground tilt observed at Makimine before and
after the occurrence of the 1961-Hyiaganada Earthquake.
Upper left :vector diagram of ground tilts.
Middle left : variation of direction of ground tilts (observed).
Lower left :change of mean rate of ground tilts.
Ubpper right : direction and rate of ground tilts for each
stage of anomalous changes.
Middle right: variation of direction of ground tilts (calculated).
Lower right : vector diagram of anomalous ground tilts.
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Fig. 10 Changes of ground strains observed at Yura.

Upper left : secular changes (observed).

Lower left : principal strains, shearing strain and direction
of principal axis calculated from the observed
values by 3 extensometers.

Upper right : annual variations of ground strains and tilts.

Lower right: annual variations of principal strains et cetera.
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Fig. 11 Right : annual variation of principal axis of ground

strains.

Upper left: annual variation of ground tilts.

Lower left: observational room of Yura and natural
feature around the station.
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