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~SUMMARY

JAPANESE GEOPHYSICAL RESEARCH

) Japan has long been outstanding in the field of geophysics, parti-
cularly seismology. During the war years, however, shortages of material,
personnel, and money combined with bombings to greatly limit instrument devel-
opment and research.

The following developments in seismograph design of recent years are
described and illustrated: :

Matsuzawa Duplex Pendulum Seismograph (a new design to measure dia-
placement of strong earthquakes).

Sassa Strain Seismogreph (after Benioff, to measure velocity).

Sassa Extension Meter (to measure horizontal displacement).

Hagiwara Displaecement Seismograph (with new type calibrating device]).

Hagiwara Vertical Motion Seismograph (with rectangular suspensaion].

Tsuboil Clock Drive for Seismometer Drum,

‘Sassa Type "B" Prospecting Seismograph.

Sassa Type "C" Prospecting Selsmograph.

The following tilting instruments are described and illustrated:

1. Sassa Clinograph (after Schluter).
2. Ishimoto Tiltmeter.
3. Water Level Iinstrument.

The geophysical principles involved in the following land mine de-
tectors:are described: |

i. Seismometer Type.
2. Non-metallic Type.

The fdilowing gravity instruments are described and 1lllustrated:

L. Tsubol Gravity Pendulum.
2. Hasegawa Gravity Variometer.

No new magnetic; radio-activity, electrical or thermal instruments
were descovered. '

i Japanese geophysicists have long worked toward forecasting earth

disturbances. The most significant results have been obtained from tilting

and magnetic anomalies, which are discussed together with other lines of re-

search which have been followed. »

' The concluding portion of the report deals with views held by Jap-

 asivse scientists on such theorlies as the state of the earth's core, isostasy,
earth tides, crustal deformation and the earth's ellipsoid.
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INTRODUCTION

This report is concerned with recent Japanese development in geophy-
sical instruments, data and theory, particularly in regard to sarthquakes and

volcanoss.

The problem was investigated by first securing from the Japanese a
1isting of all organizations and individuals working in geophyslcs. These
were catalogued according to type of work and relative importance. It was
found that nearly all geophysical work was sponsored by the government and
carried out by professors at the various Imperial Universities and by trained
personnel at government observatories.

All the major universities and observatories were visited and cogni-
zant personnel interviewed. 1In interviewing, an effort was always made to se-
cure & description of work carrled on during the war and for a few years prior
to the war. New designs in instruments and modifications of existing designs
were stressed and developments in theory and data noted. Particular emphasis
was placed upon seismology. All published material of interest was obtalned.
Laboratories and equirment were inspected in all cases and photographs obtain-
ed of the newer instruments. ‘ ’
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THE REPORT

Part I - GENERAL'

Japan has long been noted as the most active earthquake 1and area in
the world, being the ceanbter of disturbances of both the volcanic and tectonic
types. Prior to the war, the Japanese werse outstanding in the field of geo-
physics, particularly in seismology. Conditions during the past few yoars,
nowever, have greatly limited research, and full advantage has not been taken
of the existing possibilities.

da for much of the curtailment, particular-
1y the scarcit d the nearly complete jack of photo-
graphic supplies. had their effect. {arge numbers of
research assistanis rvice, while many of the
remaining geophysicists ds of study. Insufficient
financial support has alway I ¥ Japanese research, of-
ten tructio chanisms. Lastly, the lack
of info tside worl war and actual interference
due to bombi stricted research.

Geophysical prospecting in Japsn has never attained the prominence
which it has enjoyed in the United states. The very 1imited occurrence of oil
in the Japanese home islands and the complexity of ore structures are the
chief reasons for the inactivity in this field. A few instruments have been
designed in recent years, but they are inferior The only
organization which is wholly concerned

Department of the Geological Surveye. Its activities

work, however, foi which American and German instruments &r

Part II - INSTRUMENTS

‘ The 1nstruments=discussed here are all new designs or pew modifica-
tions of known types wnicgyhave peen developed by Japanese geophysicists dur-
ing recent years. Nc new instruments in the fields of megnetic, radioactive,
elegtrical, and thermal methods were encountered in the course of the investi-
gation. -

A. Seismographs

1. Matsuzawa DupleX Pendulum Seismograph.

This instrument, now underxr construction atb t+he Geophysical Institute of
Tokyo Imperial University, is & new design developed by T. MATSUZAWA. It
4s a long period seismograph for the measursment of displacement of strg
earthquakes. AS shown in Figures 1 and 2, the instrunent consists of two
coupled pendulums for each component.

The pendulums are 'connected bY three flat springs 8&s shown in Fligure 3.
The two outer springs (Nos. 1 and 3) are similar in size and attachment.
The center spring (No. 2) is twice the width of either of the other
springs and is attached to the opposite ends of the pendulums. Thus, the
tension is equalized in both directions. The purpose of this arrangement
is to eliminate the effects of veriical motion in measuring the horizontal
compenent, and vice versé. al motion acting on one pendulum
of .the horizontal component system, an equal and opposite force i1s exerted
on the other pendulum, thereby cancelling the effect. The sameé principle
gpplies to the eliminetion of horizontal motion from the vertical compon-
ent system. I
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Figure 1°

MATSUZAWA DUPLEX PENDULUM SEISMOGRAPH
Model of horizontal component and one pendulum for actual instrument.

Figure 2

MATSUZAWA DUPLEX PENDILUM SEISMOGRAPH VERTICAL COMPONENT
" (Pendulums are blocked-up during construction. }
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SPRING NO.!
/TENSION ADJUSTMENT

SPRING NO.2

MATSUZAWA DURLEX PENDULUM SEISMOGRAPH
SPRING\\%‘ ARRANGEMENT
1 "

Figure 3

Note: Spring No. 3, not shown in Figure 3, occupies corresporiiing
position to No. 1, but on the opposite side of the pendulums.

The Matsuzawa Duplex Pendulum Seismograph employs magnetic damping, opti-
cal recording and a support arrangement which compensates for temperature
variations.

g

The period of the pendulums varies with the tension applied to the coup-
ling spings and is estimated to have a maximum value of 60 seconds.

gge5§?gory of this instrument is discussed in NavTechJap Document No. ND

‘2, Sassa Strain Seismograph.

In 1938 Dr. K. SASSA of the Kyoto Imperial University developed the Sassa
. Strain Seismograph to measure the velocity of selsmic waves. This in-
¢ gtrument, now in use at the Abuyama Seismological Observatory, is pat-
terned after an instrument developed by Bemioff in 1935. It differs,
however, in using a steel wire rather than a pipe.
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In principle, the strain seismograph consists of a steel wire twenty-five
meters in length stretched taut between two anchored concrete piers. At
one end the wire is attached to‘a helical spring and to a flat coil rest-
ing in the field of a fixed magnet (see Figure L). Seismic waves cause
the concrete plers to oscillatel, varying the strain or temsion on the
steel wire and helical spring. The flat coil moves with the wire and
spring, thus breaking the rield of the tixed magnet and providing a mea-
;8ure or the velocity of the seismic waves.

The theory of this instrument jand results of experiments are discussed in
NavTechJap Document No. ND 50-5357,

) . . . VING GOIL WITHIN
N BRI i . FIXED MAGNET

25?755'. WIRE W » SUPPORT -

e 5/////4/////////////.///////////5 concre
7 } 7

BED ROCK

“

9]

' SASSA  STRAIN  SEISMOGRAPH

Figure 4
SASSA STRAIN SEISMOGRAPH
3. Sassa Extension Meter

Dr. K. SASSA of the Kyoto Imperial: University developed the Sassa Exten-
silon Meter to measure horizontal displacements caused by seismic waves.
The instrument is now in use at the Abuyama Seismological Observatory.

Two concrete plers are located twenty-five meters apart. A wire of super
invar is so stretched between the piers that its center sags about twenty-
five centimeters below the level of the attached ends., At this center a
small weight is suspended. The weight at the same time is connected to a
metal stand by two thin crossed wirss in a bifilar suspension (see Figure
5). Seismic waves cause the concrete piers to oscillate and the wire
between to move up and down. The bifilar suspension translates the verti-
cal motion of the small weight to a rotary motion. This rotary motiomn is
recorded by reflecting a beam of light from a mirror attached near the
welight onto photographic paper.

10
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SASSA EXTENSION METER

i

MIRROR ASSEMBLY

25 METER STEEL WIRE MEAN SAG BELOW HORIZONTAL = 25 CM
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BIFILAR SUSPENSON—"

_DETAILS OF MIRROR ASSEMBLY

Figure 5
' 'SASSA EXTENSION METER

A

L. €”Hagiwara Displacementi Seismograph with Calibrating Device

This instrument, completed in 1945, is of the inverted pendulum type.
Except for the damping arrangement, which consists of an air chamber bullt

~ around one side of the pendulum mass as shown in Figure 6, the instrumsnt
itself has no new features.

Fiéure 6
HAGIWARA DISPLACEMENT SETSHOGRAPH
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Figure 4
CALIBRATING DEVICE FOR THE HAGIWARA DISPLACEMENT SEISMOGRAPH

The calibrating device designed by HAGIWARA for this instrument is of
considerable interest. As shown in Figure 7, a small mass suspended from
the invested pendulum by a string, is oscillated by a bar connected to an
eccentric cam geared to a small electric motor. The period of oscilla-
tion of the small mass can be varied from 1 second to 10 seconds and max-
imum amplitude is used. Thus, the force being applied to the inverted
pendulum selismograph can be calculated and the resulting deflection on
the smoked drum can be evaluated.

The Hagiwara Displacement Selsmograph has 30 power magnification and a
free period of 8 seconds. The weight of the pendulum is 8kg.

5. Hagiwara Vertical Motion Seismograph

Dr. T. HAGIWARA of the Earthquake Research Institute of Toky6 Imperial
University has designed a seismograph to record the vertical displacement

- of selismic waves. This instrument is in the process of construction.

The Hagiwara Verticel Motion Seismograph utilizes a conventional horizont-
al pendulum attached by flat springs at one end and suspended by a heli-
cal spring near the other end. The helical spring (BA) is attached at an
angle to the pendulum and perpendicular t¢ a line (0OB) drawn from the
pivot point of the pendulum through the suspension point of the spring
(see Figure 8). :
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HAGIWARA VERTICAL
'MOTION SEISMOGRAPH

AUXILIARY SPRING

. !

FULCRUM (0O}

Figure 8

This "rectangle suspeﬁsion" gives a longer free period for the pendulum
than was gained by previous types of suspension. An auxiliary.horizontal
spring (A' B') is attached to the pendulum to lncreasse the period further

to a maximum of ten -seconds.

The theory of this seismograph is discussed in NavTechJap Document No. ND
50-5358. s ;

6. Psuboi Clock Drive For Seismometer Drum

Due to material shortages and the necessity for construction of less ex-
pensive instruments, precise clock work mechanisms for seismograph drums
becomes a major problem confronting Japanese geophysicists. The Tsuboi

Clock Drive is one solution to this problem and a good example of impro-
vising in the laboratory. ~

Figure 9 shows the actual instrument, with the bell Jar removed. Note
the rubber hose leading from the base which 1s attached to a vacuum pump.

Figure g

TSUBOI CLOCK DRIVE FOR SEISMOMETER DRUM
(Bell jar removed).

13
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TSUBO! CLOGK DRIVE FOR
SEISMOMETER  DRUM

TOP VIEW

|
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Figure 10

14
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Figure 10 1is a schematic diagram of the clock drive instrument. The
small bar is a pendulum oscillating about a horizontal axis and supported
by horizontal bifilar suspension on one side and by a string connected to
a mass (M) on the other side. The string in turn is supported by a sec-
ond string to the frame. Since the second string is at an angle of L5°
the tension in both the horizontal and vertical segments of the main
string is equal to M-g where g is the  force of gravity. Thus, the riod
of the bar pendulum depends on the force of gravity.

Below each end of the bar, small attached wires dlp alternately into
mercury cups as the pendulum oscillates. Direct current is introduced
into the system through the bar and, as contact with the mercury cups is
made and broken, a;ternating current is produced, while at the same time

the oscillation of the bar 1is accomplished. Thus, controlled current
drives the motor for the seismometer drum and produces & steady rotation.

This instrument and other precision recording apparatus are further dis-

cussed in NavTechdap Document Nos. ND 50~5359 and ND 50-5360.

7. _Sassa Type "B" Prospecting Seismograph

In 1938 Dr. K. SASSA of the Kyoto Imperial University developed a port-
able, three~component se h for use in geophysical prospecting and
in studying seismic wave properties. This instrument succeeded an earli-
er single~component model and is-known as Type "B".

The Sassa Type "B" Seismograph 13 shown in Figure 11. It consists of two
inverted pendulums to measure the horizontal components of velocity and a
horizontal pendulum supported by a vertical spring to measure the verti-
cal component.

Magnetic dampiﬁg 4s used in all three components and a flat coil breaking
the field of the magnet provides a measure of the velocity. The period
of the pendulum is 0.3 second, the period or the galvanometer 1.15 second.
The magnification is 70,000 times for waves of 1/20 second.

Figure 11

S4SSA TYPE B PROSPECTING SFISHOGRAPH

15
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Figure 12
SASSA TYPE C PROSPECTIMG INSTRUMENT

8. Sassa Type "C" ProspectingﬁSeismograph

This instrument does not represent an advancement in design, but it is
included here because it is a type considered to be one of the béest of
the Japanese prospecting instruments. It consists of a moving coil in a
fixed magnetic field and has 30,000 power magnification. The free perind
is 1/15 second and the tuning fork shown with the rest of the apparatus
in Pigure 12 is the timing device.-"

B. Tilting Instruments

Progress in development of tilting instruments in Japan during the past 15
years has been practically at a standstill., The improvements observed in the
course of this investigation consisted wliolly of slight modifications of known
types of instruments.

For the very slow annual tilting of the earth's surface, precise relevelling
remains as the method used.

For very short period tiltling, such as that which accompanies earthquakes or
volcanic eruptions, Dr. K. SASSA has constructed several clinographs of the
‘Schluter‘Type\ These instruments vary only slightly from the original model
and the Galltzin adaptation in such detalls as the period of the clinograph
and the period and resistance of the galvanometer. SASSA's linstrument 1s
shown in Figure 13 and discussion of experiments conducted is given in Nav-
TechJap Document No. ND 50-5357. ;




Figure 13

. SASSA CLINOGRAPH, AFTER SCHLUTER AND GALITZI¥

. For longer period tilting, such as that caused by tides, the Ishimoto Tiit-

meter, devised over 15 years ago, is the most recent instrument. Very slizht
modifications, such as the nature of the materials used ana the levelling aa-
justments, have been incorporated. An example of one -of the rniore recent meoc-

els which was built by Dr. E. NISHIMURA of Kyoto Imperial University 1s’ shown
in Figure 1l4. : ' ‘

Figure 14

ISHIMOTO TILTHETER
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The only other msans of measuring the earth's tilt whioch were encountered wasre
‘water level experlments. The Tokyo Imperial University maintains an observa-
tory at Mt. TSUKUBA, north of TOKY0, which contains a water level instrument
Sl 20 meters in length. BExperiments have also been conducted using the large

y o water body of Lake BIWA for tilt measurements.

C. Land Mine Detectors

Dr. S. NAKAMURA of Tohoku Imperial University expended the major portion cof

his time and effort during the war years in an attempt to perfect a seismie-

wave land mine detector. His experiments were directed toward the construction
v of two types of instruments. Neither of these instruments was successful, but

S the principles involved and the reasons for failure are of considerable inter-
, szu .

The first line of investigation was based on the principle of generating sei-
smic waves by means of a small motor and measuring the waves reflected from
the land mines on a selsmometer. In the course of the experiments, it was dis-
" covered that a wavs length of about 10 yards was needed. This could not be
- produced and- the research had to be abandoned.

. The second instrument which was devised is shown in Figure 15. Alternating
ST - ocurrent was introduced into the electromagnets and the resulting attraction
P and repulsion of the pole pieces for the iron base caused the magnets to oscil-
B late on the steel spring plate. The vibraticns set:up would thus enter the
ground as seismic waves. As a mine was approached, reflected waves would be
received by the iron base and these would further aid the vibration of the in-
strument. As the reflected waves returning increased, the output of the oscil-
lator supplying AC to the system would decrease. This value was then used to
indicate the buried mines and no additional recording apparatus was needed.

This instrument proved to be impractical before its completion due to the size
of the oscillator needed, and was, therefore, never finished. The war ended
before the designer could begin a new instrument of portable size.

NON-METALLIC LAND MINE DETECTOR

. . STEEL SPRING
A ] TE

/EECTRO MAGNET

\

— '
%mw PIEGE
——AIR GAP

—————

|
Az
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D.

<

Gravity Instruments

AN

1. ‘Tsuboi Gravity Penduium

‘This instrument was built by Dr. C. TSUBOI of Tokyo Imperial University,

and was completed. in 1942.

The gravity pendulum does not represent any radical changes in principle
or design from known types. It is, however, a very well constructed in-
strument .and should be capable of a high degree of accuracye. Figure 16
shows an exterior view of the lnstrument and the vacuum pump. Figure 17

- shows the inside portlon of the jnstument after removal from the casing

and without the two silica pendulums. Both pendulums are inserted prior
to making recordings and either one may be lowered onto its knife edge by
an exterior adjustment. The knife edge pivots on an agate block and
photographioc recording 1is used.

When making gravity measuraments two instruments are used, one in the lab-
oratory. The period of the field instrument is transmitted to the lab-
oratory via radio and the records of both instruments are recorded on a
single film.

The radio transmitter method of gravity measurements and results of ob-
’ gervagions are discussed in NavTechJap Doocuments Nos. ND 50-5361 and ND
0"53 2 ]

Figure 16
TSUBOI GRAVITY PENDULUM
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Figure 14
INTERIOR MECHANISH OF TSUBOI GRAVITY FENDULUY

2. - Hasegawa Gravity Variometer

Dr. M. HASEGAWA of XKyoto Imperial University has designed a gravity vari-
ometer for use in geophysical prospecting. This instrument is patterned
after the Humble 0il Co. Toolman Type and is now under construction.

Instead of using one vertical and one horizontal pendulum as in the Hum-
ble 0il Co. Type, HASEGAWA has incorporated a second horizontal penduium
in addition. This is for the purpose of correcting small errors in ad-
Justment of the instrument. Each pendulum is supported by four springs.
These springs are made of elimvar and so pieced together that each con-
tains compensating elements to eliminate large changes due to temperature
variations, The instrument is further kept at a constant temperature as
far as possible. Optical recording is used. '

’ Part III - FORECASTING EARTH DISTURBANCES

The frequency and severity of earthquakes and volcanic eruptions in
Japan have led Japanese geophysicists quite naturally to devote considerable
time to the problem of forecasting such phenomena. This investigation found
such workers quite divided in opinion as to the future success of their ef-
forts,

Dr. Y. KOSHIKAWA, Director of the Mitsui Geophysical Observatory, is
most confident of success. He has worked on this problem since 1938 and-be-
lieves that in ten years disturbances can be fairly accurately predicted. He
belleves terrestrial magnetism observations.to be the most important means for
predicting both volcanic eruptions and small and large scale earthquakes. Ac-
cordingly he has worked at determining magmas movements by taking magnetic sur-
veys over active areas.

‘As an example of his'work, KOSHIKAWA cites the earthquake of 13 Jan~

uary 1945 centering in the ATSUMI Peninsula. He was meking maegnetic observa-
tions at KAWASAKI, Shizucka Prefecture from 9-12 January. By 11 January he

20
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was convinced a disturbance would occur in that general &rea, but could not
give ‘the time, exact location, intensity or type of disturbance. From his ob-
servations he stated that if it were to be a volcanic eruption, it would occur
within a radius of 30 kilometers from KAWASAKI, and if it were to be a large
earthquake, it would be within a radius of 200 kilometers. Actually, an earth-
quake occurred two days later 70 kilometers east of KAWASAKI.

KOSHIKAWA pointed out that his readings wsre taken at only one sta-
tion and that if several stations were utilized the spicenter could be deter-
mined more exactly. He considers the location factor easiest to determine,
intensity next and time the hardest. At the present time his survey methods
merely indicate whether a disturbance is impending in that general area within
a maximum period of seven days.

Dr. N. MIYABE of Nagoya Imperial University, on the other hand, ap-
parently has little faith in the future of KOSHIKAWA's experiments. MIYABE
has worked on crustal deformation by means of precise relevelling and does not
believe that sarth disturbances can be predicted.

The entire geophysical starf of the Kyoto Imperial University has
been engaged in observing phenomena which precede and accompany earthquakes.,
Their general opinion is that KOSHIKAWA'S method alone will not solve the prob-
lem. Dr. M. HASEGAWA, head of the Department of Geophysics, stated that some,
but not all, volcanic quakes are preceded by magnetlic variations. He has
tried forecasting by mapping magma movements as indicated by magnetic varia-
tions, but has been unsuccessful. .

Dr. K. SASSA and Dr. E. NISHIMURA, of the sume staff, have been in-
terested in all sudden changes which accompany earthquakes. Using the Ishi-
moto Tiltmeter, as modified by NISHIMURA, they have been successful in observ-
ing marked changes in level prior to and after earthquakes. (See NavTechdap
Document No. ND 50-5363). As a result of their observations they feel that
the occurrence of large earthquakes can be predicted by use of the tiltmeter
alone. The prediction of exact location, intensity and time, however, is a
matter of the very distant future, as is the prediction of smaller disturb-
ances.

i Dr. J. HATSUDA of the Geology Department of Kyoto Imperial Universi-
ty has made the interesting observation that the radioactivity of soll gases
at KYOTO increased sharply about 24 hours prior to the severe earthquake of 7
December 1944 centering in KUMANO NADA, south-east of KISHU Peninsula. Unfor-
tunately he has had no opportunity for further observations.

Dr. S. NAKAMURA of Tohoku Imperial University has studied the mag-
netic anomalies occurring in the earth as a means of predicting earthquakes.
. In four instances he has recorded sharp increases in dip about six months
prior to an earthquake. The=sharp increase is followed by a quiet pericd lead-
ing up to the quake. (See Figure 18.) The effective radius ol these observa-
tions varies greatly with the intensity of the earthquake but may be as great
as 200 kilometers.

’ . Dr. NAKAMURA believes that the general region of a quake can be de-

termined by statisticsal methods and that magnetic anomalies can be used to de-
termine intensity. He is aware of fluctuations in the natural earth currents

24 hourg prior to a quake but believes this too short notice o be practical.

In general, he feels there are not enough recorded pre~earthquake phenomen& to
draw any conclusions. i

) Members of the Geophysical Institute of Tokyo Imperial University
have done considerable work on earthquake and volcanic phenomena. Dr. T. NA-
GATA has found that after-shocks are preceded about two hours by strong in-
creases in natural earth currents. He attributes this to an increase in con-
-ductivlity due to stress, :
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PRE-EARTHQUAKE MAGNETIC
PHENOMENA

PERIOD OF QUIET UNREST:

TIME IN MONTHS

Figure 18

The Geophysical Institute has an observatory at Mt. ASAMA where all
types of geophysical measurements are made. Dr. NAGATA stated that the Ishi-
moto Tiltmeter has recorded tilting there two to four weeks prior to an erup-
tion and that this is the only means of predicting eruptions. Dr. T. MINAKAMI
of the Earthquake Research Institute has had considerable success in predict-
ing eruptions by this method. Tilting measurements at Mt. ASAMA are discussed
in NavTechJdap Documents Nos. ND 50-5364 and ND 50-5365. A relation seems to
exist also between eruptions and magnetic anomalies but there -has not been
sufficient work tc define the relation exactly.

Dr. C. TSUBOI of the Geophysics Institute described an interesting
experiment at the Mitaka Astronomical Observatory. In 1916 five geodetic base
lines, each 100 meters in length, were lalid out in the form of a rhombus ori-
ented to the compass points. The base lines were remeasured at least once a
year and were found to vary in length in a definite relation to the occurrence
- of earthquakes in that area., Expansion in the N-S direction was found to pre-
ceds earthquakes centering to the SE. Contraction in the N-S direction was
found to precede earthquakes centering to the NE. This work is described in
NavTechJap Documents Nos. ND 50-5366 and ND 50-5367. :

The foregoing describes the efforts of leading Japanese geophysicists
‘to forecast earth disturbances in recent years., Opinions differ as to methods
to be used and the likelihood of success., Considerable progress has been made,
however, and the work continues in all fields.

- Part IV - THEORY

During the course of this investigation, the geophysicists were often
Questioned as to thelr opinions on eartih theories in an attempt to obtain a
cross-section of those theorles which are popular among contemporary Japanese
scientists. .
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The nature of the core of the earth has always been a highly contro-
versial problem. Although geologists and geophysicists throughout the world
have been in general agreement that chemically it consists of heavy nlokel-
iron compounds,; its physical state i1s a much argued guestion. Nearly all Jap-
anese geophysicists subscribe to the liquid-center theory, although a few of
the older generatioﬁ“do not. The supporters of this theory cite, as the pri-
mary reason, the inablility of shear waves to penetrate the core.

. f; - ‘ Isostasy is another theory which receives considerable time and -
: thought, since Japan is an area of unstable isostatic condition. Dr. C. TSUBOI S
is one of the leading investigators in this field and NavTechJap Documents Nos.

ND 50-5362 and ND 50-5373 discuss his observations ol the effect of underground .
mass distribution and plane surfaces on gravity anomalies. Briefly, TSUBOI -
concludes that topography is determined by mass distribution rather than the )
reverse and that mountains represent a local thickening of the crust. He fur-
ther states that it is questionable that isostatic equilibrium always occurs
as a compensation for topographic masses, as is the case with deltas and gla-

clial formations.,

Earth tides have been studied by the Japanese, particularly by NISHI-
MURA of Kyoto Imperial University. The results of tilting measurements have
revealed that the earth tides pulsate twice daily as do the ocean tides, bdbut
are in opposite phase. This is attributed to the interpretation that earth
tides are caused by variations in the welght of water on the continental shelf.
Thus, lunar variation is believed to be the greatest factor in sarth tides.

_ During recent years, MATSUYAMA of Kyoto Imperial University and

T o MIYABE of Nagoya Imperial University made gravity measurements in Manchuria.
8 They eventually hope that similar measuremenis will be made thoughout Asia,

R for the purpose of calculating the earth's ellipsoid. In the past, such cal-
. culations have only been made from American and European data and they desire

to check the results with similar work from Asiatic observations.

In his studies on crustal deformetion by means of precise releveling.
MIYABE has shown the fallacy of the popular conception that Japan as a whkole
R is tilting. Instead, he has observed that various parts of the Pacific coast
N are rising, while others are subsiding. 1In addition, soll compaction in al-
g ' luvial areas is taking place at a remarkable rate. This reached a naximum of
about 10cm per year in the TOKYO area during 1938-1940 (see NavTechdap Docu-
ment No. ND 50-5374).

: Separation of the tilting and compaction effects has not been suc-
cessfully accomplished as yet, but further relevelling and laboratory experi-
ments on the properties of land masses are under way.
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NavTechJap Document No. Title ATIS Doc. No.

ND

50-5356
50-5357
50-5358

50-5359

50-5360
50-5361

50-5362
50-5363
50-5364

50-5365
50-5366

50-5367

50-5368
50-5369
50-5370
50-5371

50-5372
50-5373

50-5374

A long-Period Seismograph for strong quakes.
Microfilms of two papers on earthquakes.

A note on the theory of the vertical motion seismo-
graph. g

Construction of preoiée recording apparatus for
Seismograph.

New drive for seismograph drum.

Relative gravity measurements using liong-range
short-wave radio transmitter methods,

Dependence on amplitude of the oscillation period
of gravity pendulum,

Changes in tilt at the time of the great TOTTORI
BEarthquakes.

- Explosive activities of the volcano.ASAMA and

tilting of thc earth's surface.

On volcanic aciivities and sarth's surface tilting.

. Recent changes in area of base line rhombus at

MITAKA,

Secular deformations of base line rhombus at MITAKA
in»relatign to seismic activities in vicinity.

Geophysics, Vol. 5, No. 1.
Vertical displacements in regions markedly deformed.
On prior indications of major earthquakes.,

(Notes only) Theory of seismic waves and properties
of elastic solid bodies.

Gravity anomalies and underground mass distribution.

Calculation of gravity as affected by undefined”
plane.

Results of relqveling in TOKYO, 1940.

4480
4479

44,81

44,82
4483

L4584
4485
44,86

44,88
44,87

4489

4490
4491
4492
LLGL

L4493
L4495






