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~ 1. Introduction

Since the early days of its existence, the Earthquake .Research In-
stitute has been much interested in the fact that the gravity anomalies
in Japan show a very characteristic distribution in and near the areas
which are active from the seismological point of view. In 1929, it was
shown by C. TsuBor (1929) that a close relationship exists between the
distributions of BOUGUER gravity anomalies and of epicentres of conspicuous
earthquakes in and near Japan. Since gravity anomalies are indications
of abnormal underground mass distributions, the relationship found was
thought to be undoubtedly an important clue for understanding reasonably
the nature of mechanism of earthquake occurrence, particularly in rela-
tion to the detailed structure of the outer part of the earth.

At the time when TsuBor’s study was published, the values of
BOUGUER anomalies were known at 122 land stations which are distributed
rather evenly throughout Japan with an average mutual distance of about
50km. The measurements at these stations had been made by H.
NAGAOKA, S. SHINJO, R. OTANI, M. MATUYAMA and others under the auspices
of the Geodetic Commission of Japan by the pendulum method. An
important addition to these materials was made by M. MATUYAMA, N.
KUMAGAI and others (1936, 1940) when, by means of a MEINESz apparatus,
they made gravity measurements at some 60 stations on the neighbour-
ing seas of Japan, also under the auspices of the same Commission.
Although the number of stations, nearly 200 in all, -is large enough to
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yield results to be based on for tracing general trends of isoanomaly lines
in the area concerned, it was soon felt that no further advance of the
studies of the important problem stated above can be expected unless a
more detailed and systematic gravity survey is carried out.

Evidently, in order to accomplish such a detailed survey effectively,
the time needed for measurement at each gravity station must be reduced
as much as possible. Efforts were therefore made by C. TSusol and
others (M. KIMURA : 1933, 1934; C. Tsusol and T. FUCHIDA : 1937) to
establish a new method of gravity measurement which will fulfil such
requirements. After many preliminary experiments, two sets of two-
quartz pendulum gpparatus with necessary accessories were finally com-
pleted, and, by means of wireless timing communications between the
two, installed respectively at the base and field stations, the accurate
measurement of gravity within a considerably reduced time was made
possible. By using these new apparatuses, nearly 100 stations, at an
interval of about 20km on the average, were established in the Kwanto
district, an area noted for its seismic activity (T. FUCHIDA : 1935). These
detailed surveys disclosed several zones with steep gradient of
gravity anomaly here and there in the district, which the widely-spaced
older measurements had failed to detect. The locations of these steep
gradients could be correlated to minor seismic areas to some extent and
this fact convinced us more strongly of the importance of the gravity
survey for earthquake studies.

In spite of the developments made in the techniques of measurements
as stated above, still one whole day at least was required for one gravity
station including the installation and transportation work. This was far
from satisfactory for our purpose of the quick coverage of gravity
measurements throughout Japan.

As to the theoretical side, on the other hand, C. Tsusor (1987, 1938,
1939, 1940, 1941, 1942) has developed the FOURIER series method for
interpreting gravity anomalies. This method, with reasonable and simple
assumptions, has opened a possibility to calculate directly the underground
mass distribution from observed gravity anomalies. The method has
proved to be a very powerful weapon for attacking various gravity
problems and in fact many actual problems have been successfully studied,
partiéularly in relation to isostasy.

We thus thought the time to be ripe for us to take a further and
more systematic step toward the precise investigation of the gravity
distribution in Japan. In addition, two events occurred which strongly
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stimulated us to push forward in this line.

The first event is concerned with a strong earthquake which took
place near the town of Nikkd, Tochigi Prefecture, on December 26, 1949.
At that time, a gravity party from the Geological Survey of Japan,
equipped with a North American gravimeter, happened to be engaged in
the gravity prospecting work near the epicentre of the earthquake. No
chance was lost by the party to repeat determinations of the gravity
difference between the towns of Nikkd and Imaichi, both very near the
epicentre. According to the report of the party (K.IiDA, M. HAYAKAWA
and K. KATAYOSE : 1950), the gravity differences between the two towns
were as follows :

Table I. Gravity Differences (Imaichi-Nikkd)

Date Gravity Difference
Dec. 30—31, 1949 61.70 mgal -
March 28—29, 1950 61.565
March 16—17, 1951 61.70

These data are very interesting in that they apparently suggest some
change in the difference of the values of gravity according to time,
although it may be due either to mere observation errors or to an
eventual change in the height difference between the two towns by some
45¢em. We know that the change of this magnitude is by no means
unusual in seismic areas.

The second event is concerned with the great Nankaid6é earthquake
of December 21, 1946. T. OkUDA (1951) of the Geographical Survey
Institute, who measured the deviations of the vertical at several trigono-
metrical points in the meizoseismal area of this great earthquake, found
that the values unmistakably differ from those of older measurements made
at the same points before the earthquake. The horizontal displacements
of the trigonometrical points due to the deformations of the earth’s erust
were notable (GEOGRAPHICAL SURVEY INSTITUTE: 1952) as were the cases of
several other great earthquakes. These displacements may result in
apparent changes in the deviation of the vertical at these points. But
the changes in the deviation observed by OKUDA are too large to be
attributed to the deformations, not to say to observational errors. The
systematic distribution of the changes both in magnitude and direction
with respect to the position of the epicentre of the earthquake of 1946
is ‘also another indirect proof of their reality. If the changes are some-
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thing real, the change in the direction of the vertical itself is presums-
bly the most plausible explanation for them. The change in the deviation
of the vertical is nothing but a change in the form of the geoid and
the latter cannot be produced without some change in the subterranean
density distribution. The change in gravity will necessarily accompany
this, although the mode of change will differ according to circumstances.
In fact, OKUDA calculated the change in the underground density distribu-
tion by which the observed changes in the deviation of the vertical can
be accounted for and even proceeded to predict the accompanying change
in the gravity distribution.

These - findings, not decisive yet as they are, have attracted our
interest very much. Thus, in addition to the detailed gravity survey, a
new problem has confronted us, viz. whether the gravity changes with
time or not. The desirability of execution of our gravity project was
greatly enhanced.

Obviously, the most important point in studying these problems is
how to measure gravity values with a high accuracy at a number of
identifiable stations within the shortest possible time. Thus, naturally,
the gravimeter has come into question.

Incidentally, Dr. G. P. WOOLLARD of University of Wisconsin, U.S.A.,
visited us carrying a WORDEN gravimeter in 1948, during his journey
made for the world gravity measurements. This visit of Dr. WOOLLARD
fortunately afforded us an opportunity to become acquainted with the
working behavior of the instrument. In consequence, we became con-
vineced of the fact that the WORDEN gravimeter is, if not the only one,
among the instruments most dependable for our purpose.

The Earthquake Research Institute applied to the Government for
defrayal of the expense necessary for purchasing a WORDEN gravimeter,
which application was fortunately granted. In this connection, we have
the pleasure of expressing our gratitude to the Government ofﬁc1als for
their support and good understanding on this matter.

An order for this instrument was at once placed with the" Houston
Technical Laboratories, Houston, Texas, U.S.A. The gravimeter reached
us safely in due course of time. The instrument number is 60.

2. Programme

Careful measurements by a WORDEN gravimeter can detect a small
gravity difference of a few hundredths of a milligal. Several preliminary
trips proved the dependability of the gravimeter to be beyond doubt.
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We became well experienced in the use of the gravimeter and were
ready to start measurements. K

As is well known, in order to secure an accuracy of 0.01 mgal in
the determination of gravity anomalies or in the comparison of the old
and new measurements, the height of each gravity station must be
known to the degree of 8em. To measure the height by levellings with
this degree of accuracy is not a very difficult task, if the survey is con-
fined to a small area as in the case of prospecting. But things are quite
different for us, since, according to our plan, the gravity survey is to
be extended to a great many points which are distributed over a wide

Scale istrict mj\
: 50
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Tokushima Prefecture

5 (36) Kagaws Prefecture
Route i (37) Enime Prefecture
_____ Route 2 - (38) Kbchi Prefecture
————en .Route 3
Route 16,

Fig. 2. Lines of Precise Levels on the Island of Shikoku with
Prefecture Boundaries.

area throughout Japan. This circumstance naturally imposes a practical
limit on the scope of our project. After many considerations, we have
come to the conclusion that our gravity measurements shall be made
along the lines of precise levels at the sites of bench marks. The net of
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the lines of precise levels in Japan is shown in Fig. 1. Although the
net is pretty dense as such, it is unfortunately not dense enough to allow
us to state that the bench marks are two-dimensionally or areally dis-
tributed. Of course an areal survey of gravity is desirable, but in that
case, the work for determining the accurate heights of the stations
would be prohibitively enormous. ' )

On the lines of precise level in Japan, the bench marks are laid at
every 2km and their heights are known very accurately. The horizontal
positions of the bench marks on the other hand, can be determined from
maps (scale 1/50,000) pretty accurately, at least to a decimal of one
minute angle. The easiness of identification of the very point of the
measurement is another advantage in using the bench mark as the point
of gravimeter measurement. This is particularly important for us,
because, as was stated before, we have in mind the possibility of a re-
survey of gravity values in order to investigate the suspected secular
variations in the gravity values.

The first series of the measurements was decided to be made on the
island of Shikoku. The island has an area a little less than 19,000 km?.
This island comprises four prefectures, viz., Tokushima, Kagawa, Ehime
and Koéchi. The lines of precise levels on this island is roughly shown
in Fig. 2.

3. The WORDEN Gravimeter

As is well known, the WORDEN gravimeter is equipped with two
dials, which are called the large and small dials. One division on the
large dial roughly corresponds to 4 mgal, while that on the small dial to
0.9150 mgal in our instrument. The latter figure has been supplied by
the maker of the instrument and taken as reliable at least for the time
being. We have very frequently measured gravity differences between
Tokyo, Chiba and Mitaka by means of the gravimeter and made it cer-
“tain that no appreciable change has occurred in the constant of the gravi-
meter. We have found out by experience that, notwithstanding the
pains we have taken to set the large dial to its certain scale positions very
accurately, one large dial division in terms of small dial divisions is
apparently at variance. Table II will illustrate this uncertainty. Two
readings in a set given in the table were made consecutively at one same
place. As may be seen from the table, ASD/ALD ranges from 4.38 to
4.54 and appears to show no systematic change according to the large
dial value. Thus we believe that the gravimeter may be most wisely
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Table II. Small Dial Scales and Large Dial Scales.

8D 48D 48D 4SD
LD | SD / LD| 8D / LD | SD / b | sp /
ALD ALD - /4LD ALD

430 | 141 402 | 6325 | 418 | 6169 411 | 5883
436 | 2470 | J 445 |09 | 5511 | 445|430 | miz | 1446 | 417 | Se00 | 4-44

431 | 2987 402 | 5017 418 | 6139 413 | 6318
436 | 743 | 449 410 | 1a7s |} 443 | s | sorr | 44 | 37 | anis } 4.50

423 | 6650 410 | 6187 418 | 5695 406 | 6728
136 | 843 | 3 44T | g | azie |} 448 |33 | qeno | J 405 | AN | Siee | } 450

419 | 6791 414 | 6301 405 | 6180 406 | 8126
23| 5017 | 44 |20 a8 | } 451 | i3 | obes | 452 | 70| 3hig | } 454

119 | 5259 416 | 7044 394 | 6616 410 | 5895
az7 | 171z |} 448 | p0 | m2a1 | 3 4P | Gos | 171d | J 445 | 4in | snen |} 438

418 | 5023 106 | 6270 390 | 6209 410 | 2496 | | »
a2 | 998 | FAAT |\ e | 17mr |} 451 | 0y | az0o | J 48 | g1n | Pony | ) A-ad

418 | 6775 400 | 5637 390 | 5191 406 | 5685

429 | 1880 | } 445 | o6 | 2978 | } 443 | 397 | 2093 | } 443 | 410 | sg0q | } 4-18
418 | 6473 400 | 3327 , | 397 | 5794 102 | 6098 o
429 | 1570 | Y 446\ oq |15 | } 442 | o | 2607 |} 442 | 0G| ases | } 453

118 | 6491 404 | 4341 404 | 5507 402 | 5603
429 | 1615 | } 4% o 677 |} 444 | x| 210 | F 449 | s | f099 | } 450

420 | 5624 410 | 3699 410 | 5773 403 | 6024
429 | 1602 | } 447 |16 | 1027 | J 405 | 417 2633 1449 | u1s | Toag | )} 449

414 | 5952 416 | 5347 417 | 4925 403 | 6199
420 | 3289 | } 452 | g | g0 } 453 | upo | ssvs | F 451 | 41 | Somr | ) 446

409 | 6216 426 | 5213 411 | 6173
1143950 | } 458 |30 | 3q18 | } 449 | 4gp | pusp | ) 443

used by exclusively resorting to the small dial. Therefore if the gravity
difference between any two successive field stations is anticipated to be
too large to be covered with the large dial at the same setting, the fol-
lowing procedure was adopted. At the first station, two readings are taken
with the large dial successively fixed at two different settings ; the first
setting being the same as at its preceding station and the second such
as will allow the measurement at the next station possible without any
change in the large dial setting.

Before showing an example of measurements which were made
according to this scheme, it will be appropriate to describe small cor-
rections applied to the gravimeter readings against the effects of the
earth tides and of the height of the instrument above the bench mark
at which the measurement was made.

4. Corrections for the Earth Tides and for the Heights of the Instru.
ment above the Bench Marks

The corrections for the earth tides were calculated by the aid of the
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useful table prepared by J. B. DAMREL and published
Gravimester by the Houston Technical Laboratories (1951). In order
to know the local hour angles of the moon and the
sun for which the corrections are to be calculated, the
Abridged WNautical Almanac published by the Maritime
: Safety Agency, Japan, was resorted to.

The correction for the height of the instrument
above the bench mark was also made in order to get
the gravity value at the very height of the mark itself.
The height of a fixed mark of the gravimeter above the

R bench mark was read at each measurement (Fig. 3).
. This varied from 27 em to more than 1 m according to
circumstances. The correction (0.3086 x %) was applied
Bench in order to get the gravity value at the very height

Mark of the bench mark.

Fig. 8. Height of )

the Instrument 5. Actual Examples of Gravimeter Readings

above the Bench ’
Mark. Now Table Il shows a part of the results of our

actual measurements. This will be enough to illustrate
how our measurements were made.

In the table, 67 means the time interval between the measurements
at two successive stations which was necessary for moving. 367 is
the sum of 67 ; the time between two consecutive readings at one sta-
tion which were occasionally necessary not being included in it. .67
is therefore the mnet total time which was spent in installations of the
instrument and transportations. LD is the reading of the large dial,
while SD is that of the small dial. 7% is the height of the instrument
above the bench mark. E. 7. is the correction for the earth tides. dg
is the difference in the gravity between two successive stations and
>6g is the cumulative sum of 6g. 3.6g is therefore the difference
in the gravity at a field station and at the station which was taken as
the reference. In our present case, Zentsliji was taken as the reference
station for the sake of convenience.

The procedure which is the same in principle was also used to con-
nect the measurements made on two consecutive days. The evening
reading of the first day and the morning reading of the second day at
a lodging place are connected as illustrated in Table IV.

4

6. Flow of the Gravimeter Spring
The correction against the flow of the gravimeter spring is essen-
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" Table III. A Part of the Results of Actual Measurements.
0.91500 2086 Sum
Station |Bench| Time h x [P\ E.T.| of oy | >.09
Mark| 1951 | 6T | 36T |LD| SD S| ;| Left
No. No. | IV 16 (em ) (0.01 ¢ (7) |Three| (») | ()
mgal)| (") (r)
h m| * °** h m
112 | 6043 | 10 67 | n m 64 22 | 420 4035 383 | 3692 | 10 0 | 3702 — 4176
015 — 372
113 | 5045 | 11 12 64 37 v| 3619 44 | 3311 | 14 0 | 3325 — 4553
214 1456,
114 | 5047 | 13 26 66 51 v| 5211) 47 | 4768 | 16 | —2 | 4781 — 3097
” ” 13 28 416 7044| » | 6445 | 15 —2 | 6458
019 —~ 4853
114g 13 47 67 10 r| 1757 — [ 1608 { — | —8 | 1605 — 7950
” 13 52 406| 6270 — | B737T | — -3 | b734
0 20 - 2998
116 | 5051 | 14 12 67 30 v| 29781 45 | 2725 | 14 -3 | 2736 - 10948
" r |14 14 . 400, 5637 » | B168 | 14 | —3 | 5169
023 : - 2118
116 | 5052 | 14 37 67 63 v | 83327 50 | 3044 | 156 -3 | 3056 -13061
” v |14 89 404] 1568- » | 1426 | 156 | —3 | 1438 .
, 034 2545
117 | 5064 | 16 13 68 27 w| 4341) 46 | 3972 | 14 -3 | 3983 . |~10516
” " 156 156 410, 1677, » | 1634} 14 —~3 | 1545
0 16 1855
118 | 5055 { 15 30 68 42| | 8699 51 |3385( 16 | —1 | 3400 — 8661
" ” 15 32 416 1027| » 940 | 16 -1 956
018 3952
119 | 5057 | 16 50 69 00| | 5347 48 | 4893 | 15 | —1 | 4907 — 4709
” ” 15 53 426! 820| » 760 | 156 -1 764
0 16 771
120 | 5059 | 16 08 69 15 vy 1662i 48 | 1621 | 15| —1 | 153b — 3988
014 1540
121 | 5061 | 16 22 69 26 »| 3351} 84 | 8066 | 10 -1 | 3075 — 2398
Table IV. Connection of Measurements on Two Consecutive Days.
0.91500 3086 Sum
Station |Bench| Time h X e E.T.| of 09 | >.09
Mark oT | 6T |LD| SD SD 5 Left
No. No. | 1951 (em) (0.01 (r) (7) |Three| (r) | {r)
mgal) ()
IV 156
h m h m
106 5031 | 14 48 | n ol 56 42 | 410 4089 21 | 3741 6 1 | 8748 —-8211
024 432
107 5033 | 16 12 57 06 r| 45490 54 | 4162.| 17 1 | 4180 —-7779
. 438 —627
Otaguchi 11{;) ?g 61 44 | ~| 3866 27 | 3537 8 8 | 3553 - 8406
” 8 13 »| 8918 27 | 8580 8 -1 | 38587
0 54 ‘ : 646
107 5033 | 9 7 62 38 r| 4610 53 | 4218 | 16 -1 | 4233 —T760
0 30 393
108 5036 | 9 37 63 08 r| 5045, 37 | 4616 | 11 —1 | 4626 —7367
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Table V. Bulk Closing Residual for the Three Loops in Shikoku.

Closing Total
. . ; Average Rate of
Loop Residuals Time
(mgal) (hour) Flow (mgal/hour)
I 7.04 197.0 0.0357
II 6.30 150.7 0.0418
111 6.01 144.1 0.0417

tially important. As shown before in Fig. 2, the routes of our measure-
ments in Shikoku can be regarded as consisting of three partially
overlapping loops : the east loop I, the middle loop II and the west loop
ITI. The bulk closing residuals (including both running and lodging states)
for each of the loops are given in Table V. The average rate of flow
has been obtained merely by dividing the residual for a loop by the time
needed to complete that loop. The total flow, however, may be regarded
to consist of two parts. The one is the flow during the lodging where
the gravimeter is placed quietly and the other is that during transporta-
tions where the gravimeter is shaken in a ecar. If the bulk closing
residuals given above in Table V are grouped into these two parts and
the average flows are calculated separately for each, we get the values
shown in Table VI.

Table VI. Rates of Flow of the Gravimeter Spring for
Lodging and Running Conditions.

Lodging Running
Loop Residual Time Average Rate | Residual Time Average Rate
(mgal) (hour) (mgal/hour) (mgal) (hour) (mgal/hour)
I 4.54 125.8 0.0362 2.50 71.7 0.0349
I 2.62 78.3 0.0335 3.68 72.4 0.0509
IIT - 2.86 75.9 0.0877 3.16 68.2 0.0462

Except for the average rate of flow during running for Loop I,
the average rates of flow during lodging and running are approximately
constant respectively and the former is smaller than the latter. It is
not yet clear, however, whether this difference is due to the difference
4in the mechanical conditions to which the gravimeter is subjected or to
the difference in temperature of the instrument, for the temperature
is generally low in the night-time when we are lodging.

7. Method of Calculations ,
Actual calculations of the gravity values at the bench marks have
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been made in the following way.

Route 1. As was shown in Fig. 2, this route starts from Zentsdji
(Z) and describes a loop via Tomida (Tm), Tokushima (Tk), Mugi (Mg),
Muroto (Mr), Kéchi (Kc), and Otaguchi (Ot) which are lodging places.
The running closing residual for this loop was 2.50 mgal while the
working time needed to complete this loop was 71.7 hours. The average
running flow is therefore :

R=2.50--71.7=0.0349 mgal/hour.
The value of dg=36g at each of the bench marks on this route is
given a correction R 3,07, where .67 is the time needed from Zentsi-
ji to arrive at that bench mark. In this way, the gravity values (rela-
tive to Zentstiji) at all the stations along this Route 1 have been deter-
mined.

Route 2. The route, starting from B.M. 8385 and ending at B.M.
5002 via Zentstji (Z), Kawanoe (Kw), Imabari (I), Matsuyama (Mt),
and Kume (Km), is taken as Route 2. According to the final result of
measurements along Route 1, we know that

d 9(3385)=4.70 mgal
and  dg(5002) = —54.49 mgal.

On the other hand, the results of measurements along Route 2 gave
dg(5002) = —51.45 mgal
assuming d9(3385)=4.70 mgal.
There is therefore a difference .
~b51.45+54.49=3.04 mgal
for the value of dg(5002) as determined from the measurements along
Routes 1 and 2. The time needed for the measurements from B.M. 3385

to B.M. 5002 along Route 2 was 53.9 hours, so that the average rate of
flow for Route 2 is

R=38.04--53.9=0.0564 mgal/hour.

As was done for the stations along Route 1, the value of measurement
at each bench mark on Route 2 is given a correction R>\87, where
>.0T is the working time needed to arrive at that bench mark from
B.M. 3385.

Route 8. Route 38, which starts from B.M. 5002 and ends at B.M.
3842 via Kubokawa (Kb), Sukumo (S), Uwajima (U) and Ozu (0) gave

dg(3842)=—177.94 mgal,
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with dg(5002) = — 54.49 mgal.
On the other hand, the final results for Route 2 gave
, " dg(8842)= —80.18 mgal,
g0 that the flow for Route 3 is
—77.94 4 80.18=2.24 mgal,

and the time is 49.9 hours. The average rate of flow for Route 38 is
therefore

R=2.24--49.9=0.0449 mgal/hour.

All the values at the bench marks on this route were corrected in the
same manner as described above for Route 1 and Route 2.

There are of course other methods of adjustment. For instance,
the method of least squares is usually resorted to, if the routes along
which the gravity values are measured have several points in common.
This and other methods of reduction have been tried but in our present
case, no significant difference has been shown by the difference in the
methods.

" Lastly it must be noticed that by the preceding processes, we have
only determined the gravity differences at all the bench marks in Shi-
koku from the value at Zentsliji which was conveniently taken as the
reference station. In order to get the gravity value at each of the sta-
tions, the value at one of the ststions on the routes must be known.
Now by a direct connection to Honshii (the Main Island of Japan), the
value at B.M. 5066 on the first route has been found to be 979.67653.
That the difference '

g(Zentsiji) - g(5066) ,
is 14.60 mgal is already known. Tlus the value at Zentsiji becomes
979.67653 +14.€0=979.69113

In saying that the value at B.M. 5066 is 979.67653, the value at the
Tokyo Base Station has been taken >xactly to be 979.80100, This value
was determined in 1899 by H. NAGAOKA relative to Potsdam. Obviously
NAGAOKA’s . determination has no suificient accuracy to give the gravity
value down to one hundredth of a milligal. It is merely for the sake
of convenience that the value has been taken exactly as 979.80100.

8. Results

The bench marks at which the gravity values have been measured
on this island are 276 in number. The number in each of four prefect-
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ures is given in Table VII.

Table VII. Number of Gravimeter Stations in Four
Prefectures in Shikoku.

Tokushima Prefecture

<
<

Kagawa Prefecture

o
o«

Ehime Prefecture 96
Koécehi Prefecture : 92
Total 276

In addition, a few meteorological and tidal observatories have been visited.
These are 9 in number and thus make the total 285. The measurements
were made mainly in April, 1951, partly in August, 1952, and in April,
1953.

The gravity values and anomalies at the stations in Shikoku are
given in Table VIII--XIV which are self-explanatory. Tables VIII—XI
correspond to Routes 1, 2, 3 and 16, respectively, while Tables XII—
XV give the results for four prefectures separately. In calculating the
gravity anomalies, the free air reduction was made by the formula

0.808600 x /2 (m).

That the coefficient 0.83086 necessarily varies according to gravity
anomalies has been discussed by C. Tsuror (1952), but no consideration
for this effect has been paid here. The BOUGUER reductions were made
by taking the density of the rock to be exactly 2.6700. Again, the
normal gravity was caleulated according to

7==979.03000(1 + 0.00530200 sin® ¢ ~0.00000700 sin* 2¢).

Since the latitudes of gravity stations, which were read from maps of
the scale 1/50,000, are accurate to 0’1 at most, the normal gravity
values at the stations cannot be calculated beyond 0.1 mgal. Neither
the reduction’ nor the normal gravity having an accuracy greater than
0.1 mgal, the caleculated gravity anomalies are to be regarded as correct
to 0.1 mgal at most. But the gravity value at the very site of a bench
mark is relatively accurate within a few hundredths of a milligal. The
fact that at a certain bench mark, the gravity value as referred to that
at Zentshiji was such and such at such and such a time should be kept
on record. This is important especially because we have in mind the ‘
possibility of redetermination in order to attack the important problem
whether there can be secular variations in gravity or not.

The lines of equal BOUGUER anomalies with 5 mgal intervals are



16 C. TsuBol, A. JITSUKAWA, H. TAJIMA and A. OKADA.

shown in Fig. 8. The positions of the lines are accurate where they
meet the lines of precise levels, but obviously no great accuracy can be
claimed for their positions and trends in the intervenient parts. The
followings are some of the more interesting features which are noticed
in Fig. 8, although the full discussions of these and others are reserved
to a future study.

1. The BOUGUER anomaly increases considerably towards the south,
that is towards, the Pacific side of the island. The positive anomaly of as
large as about 100 mgal is found at Muroto Point.

2. The isoanomaly contour lines have the general trends from WSW
to ENE which perfectly agree witt. those of the tectonic structure of
the island.

3. Along the Median Dislocation Line, which is a tectonic line run-
ning about the middle of island in “he said direction and dividing it into
the Inner and Outer Zones, the BOUGUER anomalies are relatively minimum.
This belt of minimum is narrow and sharp in the eastern part but be-
comes wider towards the west.

4. There is an area with conspicuous negative anomalies near the
city of Matsuyama (Mt). This area is likely to extend still farther to-
wards the north across the Seto Inland Sea and reach the Chiigoku Dis-
trict. This distribution suggests a conspicuous depression of the earth’s
crust. '

5. There is an area with conspicuous positive anomalies towards the
north of Kagawa Prefecture. This may be taken as indicating the exis-
tence there of a dense mass beneath the ground. Geological evidences
are in accord with this indication, for it is just in this area that basal-
tie (sanukitic) rock bodies (erosion relics) are sporadically distributed,
which must have been fed from a large hidden source of basaltic magma.

9. Acknowledgements

We cannot close our present report without gratefully expressing
our deep appreciations for the supports and assistances which were offered
to us during this work by a number of offices, institutes, local authorities
as well as individuals in various ways. The names of these are too
numerous to be mentioned here. But particularly, we wish to thank Mrs.
S. INOUE and Miss K. SEKI who have helped us greatly in numerical
computations. A part of the expense necessary for this survey was
defrayed from the Grant in Aid of Scientific Research from the Ministry
of Education.



Gravity Survey along the Lines of Precise Levels. 17

References

DAMREL, J. B.:

1951 Tidal Gravity Effect Tables. Houston Technical Laboratories.

FucHIDA, T.: i

1915 A Newly Constructed Apparatus for Making Relative Gravity Measurements by
Means of Wireless Wave Communication. (Japanese) Zisin (Earthquake), 7,
565; 713.

GEOGRAPHICAL SURVEY INSTITUTE :

1952 Resurvey of the South Western Part of Japan after the Great Nankaidé Earth-
. quake of 1946. Bull. Geograph. Survey Inst., 3, 81.
Itpa, K., HAYAKAWA, M. and KATAYOSE, K.:

1950 Changes of Gravity Differences between Imaichi and Nikké Owing to the Imaichi
Earthquake. Rep. Geol. Survey Japan., 1, 136.

KIMURA, M.:

1983 Relative Gravity Determination by Means of Short Wireless Wave Communi-
cation. Proc. Imp. Acad., 9, 870. ~ :

1934 Relative Gravity Determination by Means of Short Wireless Wave Communi-
cation. Bull. Earthq. Res. Inst., 12, 1.

KumagArl, N.:

1940 Studies in the Distribution of Gravity Anomalies in North-East Honshfi and

Central Part of the Nippon Trench, Japan. Rep. Jap. Geod. Comm., 11, 1.
MATUYAMA, M.: ,

1936 Gravity Survey by the Japanese Geodetic Commission since 1932. Report pre-
sented to the General Assembly of the International Union of Geodesy and
Geophysics at Edinburgh. )

Distribution of Gravity over the Nippon Trench and Related Areas. Proc. Imp.
Acad., 12, 94, , :
OKUDA, T.:

1951 On the Change of Local Geoid in the Southwestern Part of J apan. Bull. Geo-

graph. Survey Inst., 2.
TsuBol, C.:

1929 On a Relation between the Distributions of Gravitational Anomalies and the
Origins of Earthquakes in Japan. Proc. Imp. Acad., 5, 326.

1937 Gravity Anomalies and the Corresponding Subterranean Mass Distribution. Bull.
Earthq. Res. Inst., 15, 636.

1938 " ibid., 16, 263.
1939 " ibid., 17, 351; 385.
1940 r ibid., 18, 384. "
1941 " ibid., 19, 26.

1942 ” ibid., 20, 30; 419.

1952 Anomalies of the Vertical Gradient of Gravity Associated with Anomalies of
Gravity. Journ. Phys. Earth, 1, 97.
Tsusol, C. and FUCHIDA, T.:
1937 Relative Gravity Measurements by Means of Short Wireless Wave Communi-
cation. Zisin (Earthquake), 9, 546.



C. TsuBol, A. JITSUKAW.,, H. TAJIMA and A. OKADA.

18

*W00Y JOJPWOWSIOY U0leIS I0UIBOM %

v | 1egee | @%ka— | 98 | ar | el | &v | 8093 |98 | 4 |QLOL |09 1L | 4 928 03 ag
« |To0s0 |zIIo—- |98 |8 |z |68 |omr|ze8r| 4 (Sv6 |0 IL | “ 138 6T p
“ g 4 |4 | V129 | 1629 | 6IF ST OL | # P v Y
v |ovaro |ewar—log |e |91 |ov |71eav|Lrog| ¢ |8s8 [80OT | 4 08e 81 y
4 g s |4 | 9809 | 0999 | 8aF ga6 | 4 u “ Y
4 |ogose | s — |68 |& |v1 | v |10 |gwe0| 4 |8 |ave | 188 L u
+ |greee |gon |s3 |2 —|or |2a |99eT |o0LT | 98% | 908 |36 | “ g88 91 y
y g —| 4« |4 |ogie|z8ig| # 0s8 |6 Al u y
y L -8 | |ovs|aeiE | ey ST 8T | 4 eprwoy, | 4
v |1eaL9 |zsar— log |e —l{er | TP |o®er|oegr| « |ve8 |9g 91 | 4 088 81 y
P e —~ s |« |gsus| 2868 180 oV oL | 4 ‘. “ y
v |og060 |28 — |68 |Z %L |9v | 0890 gFLO| 4 |6I8 |GGOL | 4 188 )i u
+ |grego |gon |s8 |z {21 |Pe | ®9PT FOOL| ¢ (908 [TLOT | “ g8 91 4
v |o9ga60 | ey |42 |& |aL | Ov | QWL |G@eL| 4 |IvL | LV ST | 4 ags a1 y
« |greeo | 908 |92 |z |or |8y |89ar |PIAT| 4 (@8 L |Seqar | « - | 288 1 u
v |oggoL | @eIl |vg |8 |or & | 981 0%z | ¢ |699 |90&r | « 688 ST P
« lowgor |eost lez |8 |Ir |28 |Tz92 |99sg| 4 |19 |287L | 4 8 3t y
« |aggor |zseT |@z |zr st |89 | 9ag leorg| 4 |€19 | 6L VL | 4 +'S° M nSjewENE], n y
« levern looss 132 jer | 9T |69 |eogg |ageg | 4 |T19Q | 9L | 4 gv8 o1 “
« |drogy |zeez (et v |31 |9v |eloe |viov| ¢ |92V (@B | are 6 Y
v | goris | veoz | ¥T | er |et | |6z  ve0g| 4 |69€ |G0BL | 4 L8 8 «
u |8igoy |goTT |®T |or | VT |9y | 2061 [¥808| « |8 |FBIL |« 678 3 “
« |groor |geoer ot lot |ot |¥e |e60sz | vegg| ¢ |gag |8I0L | Tag 9 “
4 |purrL |T90z |6 |or |ar |eév |e6i3 |6%08| « |85@ |VEOL | 98 c “
« |goorL |06t |8 |9 |81 |Tv (%693 |gveg| 4 |11 @ [LLOL | 4 P8 T v “
v |6s80L lomT |9 |9 |oT |ve |o029g|waxz| 4 [08T 996 | 4 1838 g P
“ 9 « |4 | o093z | o3| 9gv 286 | 4 “ “ Y
« |vgoosn |Tzar |e o ¥ |ev (voLy|THiG| 4 |98 T |96 | 8888 2 y
« |ggage lozp ¥ |0 |oT |¥e |ocoeloees| 4 |SOT |06 | a8EE f I “
z | 1169 |0 0 (g -|s | |esig|esre| ogy 000 (694 |8 AI insjuey | 98
w oy w

oN | veue | se | MO y | ()| gs | as | @7 | 10X | euuy | T96T

210N o || X Ly % g oN  [30d

PRl | O Yere 9808 "0, 097670 oreq

m.EmEoNlEoswﬁ@IE@M!SE%\&%P?EmioalﬁaoalEmasN ‘T oy

(Te8w g ) *1 eInoy Suo[e synsey

‘TITA 9lqBL



19

Gravity Survey along the Lines of Precise Levels.

‘W00y JI51OWOWSIOY UOKELIS ASUIBOM s

4 6v699 | TLIE— | 66 g —|8 12 2919 | §5L9 4 I8 85 | 00 03 4 13n “
‘ 0V899 | 6438 — | 96 3 —| 9l 8y 1809 | 8699 “ 13 23 | 09 8L 4 6019 - €9 “
“ 86L99 | L3~ | V6 1 148 av 1669 | 3879 “ 8G 93 | L3 8L 4 8019 44 4
“ 80799 | 90L8— | 86 I 9L 89 869¥ | 9209 4 68 92 | 80 8L “ 9019 1g “
# 61099 | 00TV — | %6 I LT 99 105y | 169V | 4 12 92 | 09 AT 4 y01¢ 0g #
“ 949999 | 84976~ | 68 9 91 8 LE8Y | 9829 4 98 93 | 99 9L “ 3019 6y “
“ €1399 | 0V83— | 88 9 ) 1 09 yare | 1969 “ V0 93 | €8 9L “ 0019 87 4
“ 99199 | 8V6%— | ¥8 6 0L 145 V8g | OV89 # 10 ¥3 | 08 ST “ 8609 Ly “
“ 81699 | 0026— | 38 ol 91 67 G809 | 7999 4 Vg 8 | 89 ¥I “ 9609 9 Y
4 T199v9 | 299V — | 08 8T 9L 19 92,8 | 3L0V | 4 8983 | 25 VI “ 3609 gy 4
“ 908399 | 8086~ | 8% g1 L1 i) L96V | 8ava 4 16 32 | 00 VI “ 0609 44 4
4 g1 4 / 9687V | 8509 | 81V oV 81 “ “ 4 “
4 83ra9 | 9896~ | LL g1 01 1439 €160 | 8360 4 11 22 | €¢ 8T “ 8809 [ig 4
4 18899 | 2836~ | 9L 49 1 9 39€L | 887L 4 09 I3 | 2L 8T “ 9809 av “
4 TTT99 | 2008~ | 9L | 3T 1918 29 689 | L8UL | 4 08 I3 | 29 3L “ ¥809 54 d
4 938999 | L8PE— | 8k 6 LL ag V01Z | 6683 4 €8 05 | 91 31 4 2809 or 4
4 03L99 | 8685~ | 24 6 148 {44 0033 | ¥0V3 “ a¥ 0% | 70 2L “ 1808 68 a
“ 0PGL9 | 8LOT— | T4 6 0 I €608 | 9188 4 12 03. | g7 1T “ 609 88 4
4 OI989 | L6V ~ | 69 g 8L 17 860V | 6L¥V 4 6V 6T | 1L 1T “ L1109 18 “
4 12089 | 20T~ | L9 g 8t 89 wge | 9L8E 4 ST 6T | 98 OT 4 208 a8 4
4 68619 | V211~ | 99 0 A ¥a 6978 | 1628 “ 96 8L | 8L 0T 4 GL09 e 4
“ ¥98L9 | 6V91— | 39 vy —| 8 89 E¥08 | 9388 4 188 LT | FT 6 “ 'S M BUIYSNIO], 98 4
4 Vo o4 4 9168 | 7298 a 8V 8 0T AI 4 y
“ 86819 | 9821 — | 19 9 —| 8 13 2088 | 6098 4 196 LT | 20 61 “ BUIYSNIO], “
“ 89089 | 90T~ | 69 9 —I ¥ 1314 ¥849€ | 2988 4 100 LT | 1V 8T 4 7209 gg “
4 166L9 | @3II— | 89 g€ 8L 84 6V78 | 69L8 “ Iy 9T | 22 81 “ G409 24 a
4 60¥L9 | VOLI— | 99 g —|3l or 1282 | 8E1€ 4 69 ST | OV LY 4 0,09 €8 a
4 9T2L9 | L68I— | 79 4 a1 8y 8995 | 9163 4 19891 | L0 LT “ 8909 14 4
“ €99L9 | 09V — | 29 3 4! o V01§ | 8688 4 199 7L | 9¢ 91 4 9908 I 1€ “
4 19849 | 3901 — | 19 L )8 38 0083 | 0908 4 168 ¥T | 03 9T 4 908 08 4
4 90949 | LO9T— | 6F L aT 0¢ 8¥6% | 6648 4 110 VL | 8F 4l 4 808 65 “
“ 061L9 | €361— | 8% 1L 8L | I¥ 62938 | 8183 4 19V 61 | 98 a1 4 018 82 4
“ 9LL99 | 2888 — | AV 1T 4! o 6163 | 61V3 4 |18 €1 |3l 91 4 eIg Ve “
4 0399 | 868C— | 9V I 149 68 8913 | 8463 4 19T 8L (99 71 4 V18 93 “
“ 12049 | 3¥03— | 9¥ I g1 1§74 10S8 | Ovla 4 30 €T | 8% V1 4 91¢ a3 4
@ 18699 | ggIg—~ | a¥ 8 44 68 9IVg | 0V93 4 19V 8L | L3 VT 4 818 144 “
4 VL Y o4 4 999 | GILL | L&YV 99 3L 4 y “ “
4 V199 | T462— | 68 4! 91 29 SI8V | 6929 “ gL IT | 09 3T “ 028 €3 4
8 63999 | ¥878— | 8§ 4! 6 - |08 q08v | 0LV 4 169 0L |08 3T 4 358 e 4
4 06079 | 8909~ | 28 (44 1 av %314 | 9168 # 198 01T |01 2T 4 44 18 4




C. TsuBol, A. JITSUKAWA, H. TAJIMA and A. OKADA.

20

*UI00Y J9JPWO WSS UOLJLIS JOUIBOM %

s |gogLo | vesT— | 9v1 |€ —|8L |89 |pgss | 1PPE| 4 | LpIP | QLOT | 4 0918 9L #
o | 3upk9 | 689L— | WPT | € —IQL | 6F. | 093 |QL9Z| 4 |98 IV | P96 4 8V1g qaL 4
¢ | pguLo | 6ISI— | SFL | & —|AT (V9 | O3 V08| 4 |30 TV |08 6 4 9F1Q 73 4
« | goIg9 |800T— {2FT |¥ —|¥L |9y (1806 |L988| 4 |E OF |IL 6 “ 445 2L 4
4 lepgr9 | 792T— | TPL | P —1 3L | OF | 9983 1880¢| « |¥30V |328 “ I W gh 4
4 v =) 4 v663 | aL3e | 4 088 |8T Al Y 4
ep | 91089 | 8601~ | 68T | O 8 27 0967 | Vg | 4 |00V [8803 | # ojoanpy | 4
4 | g9I89 {096 — | 88T | & el | IF |680g 1988 | 4 |9868 |BLOB | 4 1Q 3k 4
\\ 8 8LV | QT9T | 63F “ 4 p
4 g 6869 | 1679 |_ 4 “ qox “
4 | 7909 | 1909— | ¥EI | @ 8T |29 |sgpg 2928| 4 |8I8 | ¥ISL | 4 +'STM 030InIY oL 4
4 | 98079 | 1309~ | 881 | S 6 08 |owe|geLe| 4 |88 |[FWSL | 4 v 1L “
“ 8 €269 | €179 | 8P L3 8L | 4 “ 4
4 | 8999 | 6.93— | 38L |8 JePL Il O2GT | 4 | TQ 28 |98 ST | 4 q69 4
4 | 65089 | ¥90T—~ | 18T |8 VI |9 | oveZ | 088 | 4 0828 |¥08L | # Zr1g 69 4
v 188089 | GZ0L— | 631 |8 2T |8s |ow6z|geee| 4 [9998 |08 LL | 4 9 89 “
4 | 8a8L9 | 9931~ | Q3L | 6 9 02 |ogxz (G008 | 4 |9898 |OLLL | # 8819 19 \\
4 | 1z0L9 | @69L— | L3L |6 L € | TIvZ 1989z | 4 | €398 |28 9L | « 1819 99 “
4 | 09FL9 | €991— | 93T | 6 0L |78 |o9peg |¥993 | 4 | 1098 |SE 9L | 4 agIg g9 4
4 | 1189 | 308T— | ¥3L | 1L | 3I 68 | 1613 19682 | 4 168 GE | EL 9L | 4 ge1g ¥9 “
« | go9L9 | 01T~ |33l | I 0T |78 |88vg |PL2Z| 4 |909E |Ov ST | # 1819 g9 “
“ 4" u 4 186I | OT1B | # LI QL | 4 u 4 4
# | 080L9 | €908— | 13T |2L |L ez leper g1z | 4 |&r¥E |BGPL | 4 8219 29 Z
4 | ger99 |0883— | 03T |IL | L 22 | 929T | LT 4 | 9L¥E | Q@ ¥L | 4 gzl 19 u
4| 67899 | ¥923— | QL | IL | A %3 | OpAT |06 | 4 | I9 88 [ 00FL | 4 8214 09 u
4 | 88899 | 9Z23— | LYY | IL | PT |¥p | 1LLT | 986T| ¢ |BEEE | IV &L | 4 1319 69 88
4 | 19899 | 39%¢— | 3IL |9 9T |88 |zwI!PO6L| 4 | 9038 |QL3L | 4 6119 89 u
# | g6r99 | 8193~ | OTL | 9 YL |9y | oI |Po9L | 4 |88 I8 |V IL | 4 9I1g 19 u
# | 92899 | 283%3— | 60T |3 6T |19 |coAT|€osT| 4 |IT I8 |02 I | # q119 99 u
4| 87129 | 986L— | 0T | B OT (19 1800Z!96Ic| 4 |9p08 ;99 0L | # g11g aq 4
v | 76699 | 6TIZ— | 90T |3 er |2y |osrlosoz| 4 |1308 |08 0T | # 0TIg 79 P
v | 9pg99 12922~ {TOT |9 —|6r |€ |08AL |T68L| 4 1982 |006 4 6019 8¢ u
4 g —| 4 “ 62T | 666L | # U ov 8 | 3L Al “ #
4 1 \\ 4 02LY | 0881 | 63V 88 0L | # “ «
g 1 ] 1% | 6619 | 9LL9 | 8TV %m:ﬁ 1T Al By | gg
. . MOTH
oN| 626 | 09X y | ()| g8 | @S | @7 | L&X | ewLy | T96I

aj0N o3| | x X “Wd ‘ON  ['Fead

pely| 6 Yere 9808°0| % (091670 aeq

(penupuo)) “IITA °lUelL



.

21

f Precise Levels.

mnes o

Gravity Survey along the Ls

*WI00Y] J9JOUWIOWIS[OS UOIJR}S JOUIeOM

’ G8IT9 | 8L6L— | 661 | T AT e 3LV | 679F “ 90 26 | 2L 91 4 £809 20T 4
4 17009 | 60V8— | 86T | I 9 12 Wlg | 6307 “ eV 99 | 8F VI “ TE0g 901 a8
4 76109 | 6168— | 6T |1 g1 Ly 1328 | 089€ “ 1€ 9¢ | 1871 4 6309 1) 8 “
“ 69669 | ¥9I6— | 96T | O 81 av 1863 | 958 4 T0 99 | 20 V1 “ 2309 V0L “
41 88909 1 8.48— | V6L | O 8L v 2998 | 8688 4 ¥v 99 |1 09 81 il 4309 80T 4
4 66609 | VAL8— | §6L | O sl ov 9968 | 6298 “ g6 99 | 18 &1 “ §309 301 4
4 €3609 | 0618— | 06T | T 9t 09 ar68 | I8V “ Le Vs | € 2l 4 130% T0T 4
4 4 “ 4 09€T | GL¥VT | 0TV 71 81 4 4 4 K
“ €3689 | 06L0L—| 68T | @ ot a8 1697 | 410G 4 80 79 | GL &1 “ LI0S 66 4
4 66269 | ¥186—~ (88T | 3 8 93 894G | 9809 i L7 €9 | IS 1T “ 6109 00T 4
“ 83689 | 06L0T—{ 681 | 3 01 38 ¥8%¥ | 0109 4 80 79 | 023 II “ L10g 66 “
“ L0289 | 90601—| 881 | 3 9l 8V 39VY | LLBY “ 08 €¢ |30 1T “ ar0g 86 “
“ 08949 | 8SII—| 181 | G VL 44 9888 | I61V “ 8 €9 | OV OL “ g109 L6 “
4 4 4 4 88.9 | 9389 | 20V 2% 01 “ “ 4 “
“ L3q68 | 9896 — (98T | 3 L 4 8663 | T138 “ 9L 89 | 92 01 4 3109 96 4
“ 3 4 4 8899 | 9129 | 60V S0 OT “ 4 4 “
“ 38329 | 1889— | ¥81 |3 01 €8 VI98 | 0968 “ a9 22 |20 Ot # 0102 g6 4
4 14 “ “ 9ve | 2969 | VIV L8 6 4 4 “ 4
4 9ILIy9 | 8667v— | €81 | 8 1] 78 7963 | 6828 4 08 38 |9 6 4 8009 76 4
4 893P9 | 998F— | 381 |2 11 g8 GOIE | 8688 4 8L 29 | L1 6 4 9009 86 4
“ v80¥9 | 6309— | I8L |3 1T Lg 0863 | 3088 “ SG IS | 00 6 “ ¥009 " r 26 4
4 Y9989 | 6¥FG— | 08T | 3 9L &9 Y098 | L8LZ “ 9819 |17 8 4 3009 16 “
4 4 “ “ 13875 | 9793 4 ov L al AT “ “
“ LLGEY | 9899— | 9Ll | @ 8 12 V963 | VLV3 “ g6 09 | 20 6L 4 42031 “
4 V9989 | 6¥F9— [ GAL | 8 LI 99 98838 | 8993 “ 1 67 | €V 41 4 3008 16 4
“ T9869 | 893%— | 0L (6 8L 69 82492 | 69L2 “ LV 8V | 61 AL 4 'S M Yo03L 06 4
4 89969 | 99¥9— | LT | O 83 06 1162 | 9298 “ 8y LV | 03 91 4 8L1G 68 “
“ 09869 | €989— | 99T | 0T 11 98 6198 | §9L3 4 83 LV | 00 91 4 9L1G 88 4
“ LIVV9 | 9697~ | €91 | OT 8T ar £808 | 6988 4 OL LV |2V 9L a V419 28 “
4 LG8Y9 | 9G9LY— 1 €91 | 6 61 19 9108 | 9628 4 6V 9v | 13 a1 4 3L19 93 “
“ §28V9 | 063V— | Z9L | 6 0L 88 06V¢ | 7188 s 83 9¥ | 49 v 4 8919 o8 “
4 20299 | 9068— | I9L | 6 g ar 8188 | 882% 4 80 9% | OV VI “ 9919 78 “
4 L68r9 | 91gv— | 09T | & 6 82 9998 | 9688 “ ¥4 9v | 92 VL “ 7919 g8 4
4 18499 | 8866— | 8¢L |8 4! i IVvy | ¥98¥ 4 | 8L GF |09 €L “ 391¢ 38 4
d G899 | 8288— | 9L | 2 ot €g 09vv | 8937 4 9V &v | 8L 31 4 0914 18 “
4 L1899 | 9636— | 191 | @ 83 122 LOVV | 2837 4 149L gy | W 11 4 8919 038 “
4 99199 | L¥6%— | 09T | L L 33 VE8Y | €889 y ga gy | L3 1I1 4 9919 6L “
“ I 4 4 VIS | ¥699 | 08V 10 1T “ “ @ 4
4 88199 | 9893— | 6V1 | T 91 89 99VL | 09T “ g er (6011 4 varg 8L “
4 78899 | 6228~ | LVT |1 Vi 44 3981 | 9808 4 13T @y |0y oL 4 5919 LL 4



C. TsuBol, A. JITSUKAWA, H. TAJIMA and A. OKADA.

22

q 1169 |0 058 | L 8 12 | WOV | €2pF | 4 |Bv TL |G 8L | 4 fosyueyz | 4
“ 8G69 | 0LV we |1 6 63 | OrGy | egeb | 4 |90 0L |20 2L | 4 ages * r I 4
4 | 89869 | O3 wWe |1 e | AP | 983y | €89F | 4 |93 69 | LSO | 4 9909 §31 “
“ 1 4 4 1318 | SIvg | 08F ar oL | # “ 4 “
4 100389 | 816 — |gv3 |1 ¥T | vy |ouv |gIge| 4 PP 69 |IPOL | 4 £909 e «
u T ~| « 4 8F0g | 1688 | « 9z 9T | 4 u Z G
4 | gLp99 | op93— | ¥ | T —|OL | PS | 9908 (1988 | 4 |63 69 |8 9L | 4 1909 131 “
« | geer9 | 08TF— |Zv2 | T —|9T |8p | T39I |B99L| 4 19T 69 |80 9L | # 6909 021 “
“ T —~| 4 4 0940 | 0880 | 92v ggar | 4 g 4 \\
« | g9TP9 |o0gey— | TP |T —| oL |8F |E6Sp|ipga| 4 0069 |09 4L | 4 1809 611 4
“ I —| « 4 ov60 | 2201 | 9TF Zgar | v “ “ 4
4 | 31209 | T068— |Ovg |T —|9T |18 |assg l669g| 4 |@p 89 |08 9l | “ 9509 8IT u
“ g —| 4 4 PEaL | LLOT | OTF GLGr | 4 4 § 4
4« | 8ag8a | gqar0T—| 682 | & —|¥L |9y |TL6S |Ivep | ¢ |13 89 |EL Ol | 4 $50G LIT 98
Y g —| 4 u 9zvT | 8991 | POF 68 ¥L | “ 4 “
qp | 91809 | 8ezeI—I 282 | & —| 9L |09 |[VNOS|L3EE| 4 | €229 |LEVL | 4 2909 911 u
Y g —| # 4 89IQ | 2899 | 00 VLVT | « “ 4 u
v 108648 | gRITI—|9gZ |€& —|vI |9v |93Lz |8.68| # |[0829 |BL¥L | 4 1909 qrr u
u g - 1819 | 0429 | 90V zagr | 4 4 g
« | 63609 |¥8I8— | 983 |& -~ 809L | LGLT | 4 |OT L9 [V gL | 4 qyin Z
v 3 —| 4 4 SPP9 | ¥R0L | OIF 83 8L | 4 “ 4 “
4 | 8899 |o0geg— | €2 |3 —|QSL | |89Ly |TIBG| 4 |T999 |93 &L | 4 909 ¥IL 4
4 | 988P9 | 8Lv— | 923 |0 PL | V0 | TISS | 6198 | « {1899 [BLTL | # qp09 gI1 4
« | Z1LP9 | TOWV— | 923 | O 0T |8 |2698|g9g0v| 4 |B3F9 |20 | 4 £703 3IL 4
4 0 ST u 8838 | §695 | 02V WOL | 4 “ . [ “
« | 21899 | TOSP— | V83 | O g1 |§F | 999 |TOE9| 4 |60F%9 |OP OL | 4 3709 TIT Y
4 | 6IGE9 | ¥6a8— | €23 |1 —|BL |68 |6L6V|GEPG| 4 |[TQ €9 8T OL | 4 0v09g OLT 4
\\ T -0 § LL68 | OVEY | PIF 0 0L | # “ 4 4
« | 32929 | 1699— | 232 (I ~|0T T8 |Qrog|ler9| 4 €8 €9 |[ZOOL | 4 8809 60T 4
4 | 93919 | 189k~ |03 | I —| 1L g 1OI9y | qog| « |8089 | 286 “ 9809 801 4
« | ggl19 | 8s6k— | 812 |I —| 9T |89 |8Igh |0I9F| # |828329 |206 4 £809 201 a8
4 T ~| « 4 0898 | €168 | « §I8 |9I AI ) 4
By | 36709 | 1398— | 918 | 8 8 23 | 1898 | 9988 | OT¥ a«ﬂs 09,57 T Al wonde)Q | 8§
. . MOfg :
ON | 6.6 69X Yy ((wo) | g§ | dS | @7 | IL@X | ewll | T96T
9J0N ] 20| LA | x X ‘Wl "ON ‘Joid
PRI 6 xere 93080, % |0916°0) oye(]

(penurjuo)) °“IIIA °[qel



23

Gravity Survey along the Lines of Precise Levels.

“ 181189 |0 i 8 8 L2 | 9988 | Q193 9¢T |OFII | 4 399 oymaeN| 4
4 189919 |39 — | & {4 3% | T4 | 0ZSL | 6861 62T |6LIL | 4 9909 ° [ , 1998 4
a | 28619 | TP8 — | § 2 12 |29 | 90IZ | 0082 02T |OLTIL | « 708 0998 4
4 160189 |9k — |3 i 9L | 19 | G233 | 98F% WI 2801 | 4 €08 6998 4
4 | 6389 | 1L 3 4 03 |99 |L2I¥3 | 1792 890 - |gF oL | # 208 8998 4
0L | 8,189 |0 0 I -8 243 | 1983 | 0893 D00 1996 |8 Al 1,998 ojnaBN| 98
. . 6 MOl
ON| "616 ¢X Yy ()| gs | ds | @7 | L9¢X | PwLL | €36l

90N 20T | LH | % % ‘Wd ‘ON pCE

PRIA b I 980870 ¥ (0916°0 aeq

*IBN—9909 ‘[ ‘I d—oinaeN . noy

“ 164289 |0 ag |19 6L | 09 | 3813 | 0%08 o8 (20T |« 963 999¢ | 13
« 104089 | 609 — |88 |8L |I3 |19 |g¥a3 | 09F3 3T Q9 | 658 | 4 8 ON Q998 ]
4 126289 (983 — |63 (3L |8 13 | a3 | s0L3 987 | 808l | 4 662 ¥99¢ u
#« | 26189 [28¢ — |83 3L |8I |83 | 8922 | 8893 ¥2¥ (18I | 4 008 £998 4
Y 8 4 u 9983 | 9193 9y I |8 AI 3998 4 u
o | 8LI89 |TOF — |13 |4 —|8 13 | 8933 | 89¥3 BI g |096L | « 0g9g omaeN| ¢g
0L | 64989 |0 0 3 LT 1 9s | 0292 | 8983 %o% EE%H 3 Al 963 qq9g | 23
0 . 6 MO[ 4
N | 6.6 X Yy (o) | @S | ds | a7 | 19X | owiy | 46l

ajoN 70T | LH| % x ‘Wg *ON ‘Joad

pelg| O Xzerg 98080, Y4 [09T6°0 ayeq

'866 "TIW'g—omaeN—e6s "IN /T enoy



C. TsuBol, A. JITSUKAWA, H. TAJIMA and A. OKADA.

4 19189 | 298¢— |VIL |9 —|TL |98 |0QLE 860V | « (AL 02 |92¥%I | # 6378 YL “
4 199289 | 8389~ |3l |V —|¥ VI 13638 |8698( 4 |6V 6L |83 VL | # 12V8 .t “
4 | 0BL¥9 | §689— | 90T |0 6 08 | ZIIv |809% | 4 |09 8L |63 8L | « azve vl “
4 | OII¥9 | 8L¥G— | 20T |0 0L |78 |23I¥ |{0IGF | # |90 8L |VWaL | # €278 448 4
4 | 09989 | €869~ | 00T | g LI 199 | 9998 | 7668 | 4 | Qv LL |V BL | 4 1278 121 4
« | gL989 | 0T69— |86 |& gL |6y | 8L98 |00V | 4 |93 AL |TOBL | 4 61ve ovI “
4 |726889 | 1619~ |96 |¢€ g U | 2008 | ¥326| « | %O LT |GV IL | # LTPE 681 “
4 | 8eqT9 | qvo8— | ¥6 |9 T |68 | 669L |B89L| # |GV OL (@B IL | 4 arve 86T g
“ | Ly989 | 9869~ |16 |9 q 9L | 3998 | T668| 4 |90 9L |¥FOL | « gIve D25 S
4 | qg0v9 | 8399— |68 |9 L 1€ | 090V {93¥¥ | 4 |6y QL |83 0L | # 3IPg 91 4
4 | 292¥9 | 9I8a— | L8 |9 IL |98 |39%¥ |89y | 4 |9 gL |TOOL | 4 0178 o1 “
# | 89099 | 939p— |98 |9 ML | PG | QP0G | VISG| ¢ |00 QL 686 | 4 807¢ el 4
“ g Y 4| 9p9g | 6919 | 8I¥ 06 | 7 4 4 4
4 | 89999 | gzee— |18 |9 YL |9 | VPO | 6180 <4 |3 VL | 698 | 4 G078 8L \\
4 | 26099 | I6YE— (8L | Q L |9y | QMLIT | P83 | 4 | 998l [BES | 4 £07¢ 281 4
“ g “ 4 | QITT | 6IBL | « I8 | 8L Al \\ “
4 | 92099 | 8996~ | Lk | & 8 L | 890L | LOIL| # |88 8L |BVe6r | « souemey] | 4
4 | 18099 |3096— |69 |3 ~|9L | |SOIT |TIGL| « |GG OL |63 91 | ¢ £0ve 281 L8
4 161799 | V9IE~ |19 | € —|3L |68 |BWPL 9| <« |96 |609I | « 0078 181 “
4| 26999 1986%— |09 1€ —|§L |Iv |BI9L |8OMT| 4 |9r8 |09¥L | - 865¢ 081 “
4 118049 |Q09%— |8y |§& ~|OL |85 |80T3 (8633 | + |088 |¥87¥L | « 9688 631 “
& |evan9 | Tv0Z— |9 | € —|8 9 | F9%% {3088 | 4 |0L8 |¥LVL | « 7688 8L, | «
4 | 836L9 | 999I~ |9y |€ —|3L |68 |9¥6z |63 | 4 |BQL |99EL | 4 2688 231 4
“ | 96689 |88¢ — |§F |8 —|SL |V [L0OV|6LV| 4 |¥8L |SEEL | ¢ 0688 %1 “
4 |g0p89 | TSTI— [T |3 —|ST |09 |TIPg |S328| 4 |8 . |3 &L | « 8388 @1 4
“ | IL689 |BI9 — |OF |3 ~|X Ve | 868 | L9V | 4 |80 L |L08L | 4 1868 ¥21 4
4 | 16969 |8 L& 13 -6 63 | 309v | 0809 4 089 |¥§BL | 4 o8ee I 1 “
“ I ~| « “ | 931V | 609V | « 9% TIL | LT Al \\ §
9 | IBI69 |29 — |18 |3 8 LT | 980V | ¥OWF | 4 |389 |6888 | 4 :  Hosuez | -4
qv | 88969 | 0 0 I 6 62 | 9L9P | 9667 | 05 | 000 | A0 AL | 9L Al 9888 'L I %
. . Mol , -
ON | -646 | 6¢X Y | o) gs | @S | @7 | 18X | ewy, | 16T ,
90N T | TA | % x ‘wd "oN "oId
PRIy b X59°q 9808°0| % |0916°0 o1ed

24

2008 W"g—ewny—ewednsie—eqen—ooueaey—1sIueZ—agss W'd 7 oMoy
(1e8w110°0) "3 eynoy Suoe synsey XI °qeL



25

Gravity Survey along the Lines of Precise Levels.

W00y J18}oWOWSIOF UOLIBS IOUIBOM  ##

*oIMISU] Yoaeesoy oxenbyliey oyl jo uoiye)s jeoisfydoory .

4 | 63938 | ¥S0LI~—| 612 | 6 VI |90 | eegv |ctov | « (1988 (BOSI | 4 082% oLy 4
4| 98008 | L6V6TI~—| LIZ | 6 T | 6F | LLLY | GWET| 4 0888 [TV QL | 4 2aLY y21 “
4 | 8.g0Q | Q0z6T~ | ¥IZ | 0T |¥T | 9r |990% 8938 | « | €328 |VOBL | 4 VaLY gLt “
u OL. | 4 Y F9LG | 6639 | 068 qQy IT | 4 4 u u
4| 8L0VS | q0eeT— | 212 | 0T (VI |9y | 93I¥ | 609v | 4 | ¥S L8 OV IL | 4 9zLY ZL1 4
4 . 1T u a 7909 | 9199 | V68 Q@ II | 4 p P u
9 | 20099 | 9.G8T~|0TIZ |TI 3L |88 |S9QL |¥ILL| 4 |6LLE |@BIL | # L3LY 121 4
# 181920 | Q96TT—| 602 |TI |G |2y |GuIg|oM¥e| « |90L8 |60 7TL | # Q2L . 0LT p
« | gzeee | ¥90OT—|80Z |TT | oL |2F | 9809|2699 | 4 | 0398 | €301 | « 62LY 69T 4
4 : 1T Y Y 6g9¢ | 0819 | 90V 98 0T | # 4 4 “
4 | I0T09 |28F6— | 902 |IT | 9oL |6y |ape3 (€99 | 4 (€898 |ve ol | « 1847 891 4
4 | Gpe09 | 8806— |90z |TIT ST |TI¥ | 0623 |6V0O8| 4 | LI 98 |[SLOL | g8LY 291 4
4 | 80TT9 |aw¥8— | 003 | IT |¥I |9p | LP88 /8998 | «. |38 98 |68 6 u %8v8 ¥or #
“ 8 Y 4 V63 | 0238 | 4 9L 6 |03 AI 4 a
4| 66909 | ¥888— | 661 | € 8 7 18683 | 8918 | « |gerag |Ip QL | 4 vwelnsijely | 4
4 | c0L6g | 8186~ | 98T |8 9 6L | €69T | 6903 | « (208 |83 9L | « 'S A 991 “
+ | 19869 | 38L6— | 6L | @ 9 6L | 6202 | L1835 | « {gvIe |80 QL | 4 'S eswelnsyely q91 4
4 | GGOT9 | 88F8— | &AL | I aT L | Pogg | 9998 | 4 |¥g 08 |00 FL | 4 z8ve ¥o1 “
« | 83139 | QGFL— {OLL |1 Gl | 4v | P93V | B89F | 4 | ST 0g |68 EL | 4 0878 g91 “
“ . v “ 4 112G | 9699 | 8I¥ 9z I | 4 u P P
| 19089 | 3399— | 69T | ¥ gl |8y | PVIT | 09I | 4 6963 | €3 8L | 4 |Lve 391 4
4 | 69689 | 8I98— | 89T | ¥ PI |9p | 8V0% | 8833 | 4 VW 63 | SO SL | 4 aLve 19T .
4 | v39v9 | 6967— | I9T | 8 T |ev | .69z | Lv63| 4 |888% |B03T | 4 VLVE 091 4
4 | G8PQ9 | 8607~ | 09T |8 €T |ap |L90g|2888| 4 lorsg |OVIL | « qLVE 69T 4
4 | QPIG9 | geFP— | 99T | OT | ¥T | ¥v | eI3e | BI98 | 4 |ep g |[LOTIL | 4 0L¥e 8QL 4
4 | 96199 | 2888— | 69T | OL |08 |96 |PVEY 889V | 4 |93 LE |6V OL | « 8978 291 4
4 | 98899 | LBIE— | 89T |OT |FL | oy | Q¥ |T98F| 4 |90 .3 |08 0L | « 9978 96T \\
# | 88¥99 | gvIg— | IGT |OT |FL |9V | 86WV | 9I6F| # |8y 93 |BLOL | « 7or8 qqr \\
4 12999 |Y86T— |[SFL |OT |IT |28 |3ILG | 6¥29| “ |31 98 |88 6 u ve 558 u
4 | 06699 | 8693— | 97T | 9 gL ey | 8vog | 2Tse| + |lavaz |60 6 4 oive 841 “
4 3 4 4 6287 | 683G | « aL 8 |60 Al 4 “
4 | 91099 | L088— | OFT | 9 8 % | VLY | 658G | 4 |1973 |BE 6L | 4 ueqewt] | 4
4+ | 18299 |3982— | 931 | ¥ 02 |79 |geuv|€ris| 4 13383 |30 LL | 4 orFe 341 7
« | 10899 |[38L3— | 93T |V YL | 9P [808F|99%9| 4 |6033 |099L | « 6878 161 “
4| 03999 | €963~ | V3L | ¥ 6L |19 | I39% | 0209 | 4 |1971g |28 91 | 4 2878 0ST 4
u 9 Tl |98 |¥8eg | LI6g | €3¥ 3L 9L | « \\ P 4
4 | 94889 | L0OV— | T8I |9 IL |98 2198|6819 # |IET3 (0L 9L | 4 agre 6¥1 \\
« | g8ev9 | T029— | 08I | 9 FI |¥p | 6IVF | 088V | 4 |OL 12 |6F Gl | # 7878 8T \\
4 | 88TF9 | QFFG— | LIT | 9 ST [Ty |&IP|T199v| « |6v 08 |83 GL | 4 %ere Phat 4
« | gg8g9 | 89r8— | 91T | 9 ar 16 laesgiomep | « 180 lOTL OL | 4 0878 9vL 4




o

C. TsuBol, A. JITSUKAWA, H. TAJIMA and A. OKADA.

4 | 79989 | 6169~ |08 |6 —|LT (GG |90SV {G36V | 4 |BG €9 | 6L AL | 4 3009 16 4
4 160989 |7269— {2308 |6 —!|8 L3 | SGPV [ QL8F | 4 |98 €% |BOLL | 4 e °d 761 4
4 | 99pg9 | LIT9— (008 (6 —|VL |aF | L08F | 20L%| 4 1F18S | OL | 4 866V €61 4
« | 0oI89 | STFO— (962 |9 —lOT | I& | 800V | 088y | # |2339 |6p QL | 4 966V 361 Y
4 128089 |9ve9— |¥6% |9 —| I8 [ BOL |BS8S |01V | # [ 80@Q |OS QL | 4 8667 161 u
« | T60T9 |26V8— | 163 |I —|€L | Iv |OI6L ¥603| « |EE8 19 |00QL | 4 ¥89% 061 4
“ I —| 4 4 6073 | €898 | LIV STVl | 4 4 ) 4
« |ggarg | 866L— | 688 |T —3B1 |Ov 2839 €S| 4 |9L IS |GP VL | « 989¥ 68T 4
“ | LGIT9 | 98€8— | 188 | 9 oL |02 388y G889 | 4 |6V 09 |QU VL | « 189% 881 Y]
4 | gpp09 | S8I6— | 988 | 9 9T |29 |o0gIy |vIgr| « |g809 |69 8L | 4 639% 281 4
4 171009 | 6996~ | €88 |9 3T |8g (se9s|zrOv | # 8009 |PEEL | ¢ Y697 981 4
4 qr 4 P 1193 | 0183 | 0TV GOBL | 4 4 p y
4 120680 |9290T—|a9x2 |9T |9r |09 |6809|2008] 4 le28y |g0g3T | 4 L69% a1 Y
4 173,99 | 39831~ 348 |9T |3 |68 |€a83 |SIIE| « |9L 8y | OF XL | « 0047 81 4
« |ggorg |avazt—| o3 | 9L |TT |68 | S9IE {B9VE| « (€A Ly | AL IL | 4 g0L¥ 881 88
4 9T 4 4 89%7 | 1692 | POV WoL | 4 P P u
«" | gpe9q | 1¥e8L—| 293 (9L BT | Ov | 3089 |¥6LG| 4 |€Z LV |9V O | 4 Q0LY 381 4
« |gogqq |gropPT—!g99Z (€I (2L |ov legav|ogev| 4 | Z0Ly |V OL | 4 L0L¥ 18T P
“« |289vq .| TO6VI—|€93 | €L |GL |8V |SE9S (9468, 4 |Ey 9% | G0 OL | 4 6047 n8L P
4 19298 |LVeVI—|293 | 6L |8L |8y |S6IF 389V | ¢« (€3 9% |9V 6 Y TILY 81T p
4 | LOPS | F0991—| 692 | 8 9 6T (GF0S 8388 ! « |vaar |91 6 u 4957 8.1 4
“ 8 u 4 810% | G028 | 4 %68 |13 Al [ y
4 1gg0gq | 9ge9r—|9%w@ |4 -8 23 | GLeL |8QIZ | « QL aF |¥3 6L | # ey | 4
4 1 g80¥G | 0099I—| 182 |2 —|S§I |8y | 9963 |3FEE| 4 |2aOF |90 QL | # {2957 SLI u
4 | VILEQ | 69891—| 633 |8 ~|S8T |&v |969%3 (9888 | 4 (98 QV |6V VL | « 9LLY 21T Y
§ v 4 4 aT6l | €602 | 168 8B VL | 4 u Y “
9 | ghose | TPe9I—| 3% | ¥ g1 {17 | oLy | 1619 | 068 .mﬁ% oL | 08 AI|l 8L 91T 18
R . MOl N

ON 616 | 60X y (W) | gS | dS | @7 | L@X | ewiL | T86I

830N ZOT || % % , ‘wa "ON ‘Joad

PP 6 %59°G 980870, ¥ |0916°0 918

(ponunjuod) X1 o[qel,



27

Gravity Survey along the Lines of Precise Levels.

4 | gror9 | 120Z— |89 | 9T |OL |I€ |6ves|6L88 ] 4 8 IL |99 IL | « Vv 113 4
4 |Z9eI9 [20.T— (09 |TI |OL |[¥8 | 0486|633y | 4 GLIL |03 1L | 4 Yooy 913 4
s | ZeLT9 | geel~ [6F | IT | 9T |19 | €898 {068 | 4 2901 |SOXL | 4 9v9Y v a
v 1L “ 4 3688 | 2008 | GTF LV O | 4 P 4 \\
v+ |qgrqr9 ! evIg— |8y | IT |68 | 93T | %689 | 9689 | ¢ 62 0L | EF OL | « 8V9y ¥1g 4
4 | 8PL09 | 9163~ | 9v | ¥ €T | gV | 8997 | 1609 | # LIOL | I3 0T | 4 0997 g1g 4
y i 4 P 6611 | OIET | OTF ay 6 “ “ u “
4 | 933L9 | 8LE9~ [VW |V 8 92 .| 0988 | 9318 | # w6 |OVeé 4 399y 313 u
v | PPe8g |o0gge~ |3y g — |¥L | ar | 9168 | 083V | 4 66 |8L6 4 $997 113 4
4 g — | 4 4 9968 | 928Y | ¢ 788 |72 Al 4 “
L | 1889 | eseg— |68 |0I— |8 L3 | %368 | 983 | 968 |096L | 4 rABNOQNY | 4
4 | opggq | 8I8Q— |28 | OT— | 9T [ LV | 818¢ |83V | 4 028 |9g86L | 4 79y 113 “
4 |gzoerg |29e— |98 | OL— |3L |68 |98VE | vaLE | 4 av L | 006L | 4 2897 013 “
4 {18826 | 26— |8 | OL— |9 |3Q |QIVE {388 | 4 2L |8y sl | 4 6597 603 4
« lpaere 1 0629— 1z L~ |TL (98 | 2063 | 3LI§ | 4 ILL (938 | # 1997 803 4
P L~ |4 “ 9919 | 8329 | 90V 30 8L | 4 4 y 7
4 | 78909 10808— | I8 L~ | 9T | IO | PA3E || 4 W9 (83U | 4 $99F 203 u
u L~ |4 4 18LG | 8189 | €I¥F 08 2L | 4 4 4 4
4 |gyre9 |23 — (82 | — |PL |9y | FEIV | 8IY | 4 619 |32 | 4 L99P 903 4
4 |gl0e9 (9r8 — |68 |13 ~— |¥L | 9v | 81OV | AQFV | 4 629 |89 | 4 0L97 503 “
« | vagg9 | OTF — |03 | @ gL | 8F | 083V | €39F | 4 ey |ogar | « 8L9V 703 4
4 129089 209 — | 8T | AT AL |99 | LIOV | 068V | 4 Wwag 938l | 4 aLgy 803 “
« AT 8267 | 0088 | LI¥ Zr er | 4 P \\
« | L9619 | 200T— |21 | LL | €869 | 888¢ | # yeg | 688l | 4 \203 4
4 | 60609 | 9S42— | IL 1AL | QL 1A% | 6I§V | 0BLY | 4 % | 068L | 4 L9V 308 “
4 1 T0809 | €988~ | 6 6T | OT |18 |GLAS |00V | 4 €91 [833L | « 1897 103 “
v | g32€19 | I¥E3— | L 6T | VI | GF | 83LV | LOIG | « 821 |883L | ¢ 889V L 008 u
4 , 6L | 4 4 8799 | €219 | IT¥ ML 3L | 4 4 4 u
« | 88339 | 93¥I— | 9 6 | 2L 32 | 6661 | G812 | 4 LT | 6021 | 4 166% 66T 4
4 179989 [0 0 oL | AT | S9 | ¥IPE | T8AG | 4 0 80T | 4 %009 16 “
4 1 180¥9 | 198 g —|6 T |95 | 06L8 | GFIy | 4 2 —l030L | 4 gL 861 4
4 | aleg9 | 118 ¥ -6 8T |19 | 9348 | BMOF | 4 W —|0LOL | « o8nen oply, 0eIN 261 “
4 | 9¥689 | 383 g -6 L {88 | 30Lg | 9pOV | 4 LT —| 9% 6 4 7880T 961 G
4 |g8089 |18 — | L —|% el | I¥ | &pes | %998 | « 18T —| 036 4 38801 a6l a
9 |Q@s9 |68 — [IL —|8 8 23| 9688 | 9V9E | 02¥ | G5 ~|EE 8 | €% Al e | 88
. . M0[g :
ON 6L6 | 09X y |(wo) | @s | @s | @7 | L&X | owny | Tg6I )

90N o || % X ‘W'g *oN “Foad

ppeL| O oyt 980870 % |091670 oreq .

38rg "IW'd—DzZQ—euli{em ) —ownyug—eMeRoqn—g009 ‘W'd—IY29N g 9moy
(Te8w Ho.ov g ooy Buole s)nsey X o[qel,

N
x



TAJIMA and A. OKADA.

4
Y
4

C. TsuBol, A. JITSUKAWA, H

28

IR YoUSg UOHEIS IOUIBOM ek

‘WO0Y JSjPWOoIRg UOIIRIS JI9UJBO M 4

“ | 43969 | L80v— | TPL |9 — | OL | €8 | 9I¥G | 6I6 | # 9218 |[y98 | « R 2v3 4
4 g8~ |« 4 98vq | I¥69 | « 808 |92 AL 4 \\
4 | 9¥969 | 8IOV— | 8SL |9 — |8 L% | 8L8G | 828Q | « oV og | OV 6L | « eunfempn |«
4 | y¥889 | 028~ | 0L | ¥ YL |9V | €99V | 906V | 4 83 83 |89 L | « ok 4 i 4
4| 16289 | 98— | 631 | ¥ 9 61 | €rep | 386y | 4 2V 83| 8V 4L | « +S M ewfemn b4 4
4 ) 18969 | €80V — | 22T | 6 Ol |88 | 9889|3889 | « qr 8% | QT LT | « PP i S «
“ | L6¥69 | L9TP— | 931 | 6 8L |69 |326Ig|PL9g | # 9q 17 |99 9T | 4 069y 173 “
4« | QLI8Y | 9v6P— | FBL | 6 T | Qv. | SIVV | 838V | # oV L% |0v 9L | « 269y ovg “
4 | ov9ea | ¥20P— | T8T | ¥I |68 | 98T | G08G | 864G | « 8992 |89 qL | « asay 683 4
4 I | ¥L__| 9y | 3039 | 6899 | 90¥% oy gL | 4 “ 4 4
4 | g1969 |TI9TF— | 03T |¥L | ¥L | Qv | G998 | vesg | « 97 9% | ey ST | 4 9697 883 4
“ | 06168 | ¥A¥P— | 6IL [LL | XL |28 | 6838 |OPOg | 4 L3293 |gggaL |« 864Gy 183 “
4 | 8498G | 9809~ | GYT QL | ST |LF | SI9 |1933 | 4 agag |18¥VL | 4 €09V 982 “
4 | 23889 | 2.687— | GIT | 8L | LI |99 | €933 | 6318 | 4 6093 |S0VL | « 909¥ €3 a
4| OVI6S | ¥8SF— | YTT 8L |IT |98 | 0SI8 |68 | 4 | Ly VZ | SV &L | 4 809% jaed 4
4 | 31069 |B99%— | €L |IT |9 8T | 9908 | OvEE | # 3933 |8y IL | « 019y ferd 4
« | TLLLG | €68 | 00T |9 OL |8 |&IST |TI861| 4 6123 |SLIL | « erop 283 L8
“ 0 “ “ ¥833 | 96V3 | OIF 6V 6 4 “ “ “
4 | v¥B8g | 0B¥9— [ V6 | 0 8L |88 | T930 | 230 | 4 €9 03 |3V 6 4 9L9v 183 “
4139669 |20L6— |06 |9~ |91 |39 | 996I | 6¥Ig | « ¥0 03 {898 4 619¥ 083 4
4 6~ | 4 4 9961 | 6¥1g | « 89 2% |93 AI “ “
4 | v9669 | O0LLE— |98 |9~ |8 2% | LT6L | 9603 | 4 60 6L | LL 6L | « ownyng |«
4 | 69660 |90.g— |€8 |9~ {9T |19 |TIGL |8808 | # 63 8L |28 8L | « 6197 083 “
4 | 90869 |898V— |28 | &.— | OL— | 68 —| 6431 | 868L | « 0L 8L | 8L QL | « 1297 623 “
4| 16809 12388~ |08 |3 — | 93 | ¥8 | B33 | €8v% | 4 1921 |69 AT | 4 §29y 82% “
4 | greo9 |12I1€— |64 |3 — | ¥ — | VL ~| L0S3 | OV | 4 T8 LT |68 LT | 4 az9p 133 4
« | 71909 | 09I§— | A4 | ¥ 8¢ | 80T | 88¥3 | 6993 | 4 BL LT |03 LT | 4 LE9p 985 “
4 | Q1809 |6¥8%3~ |94 | ¥ 9T | I8 |09LZ {9006 | 4 PG OL |BOLL | 4 639y pd “
v | v9609 | 00L~ |94 | ¥ 61 |39 | 9683 |¥9Ie | « gr 91 | 09 9 | # 089y 735 4
4| 08609 | ¥RZ— | WL | ¥ 9 8T | €982 | 6318 | # 16 9T |68 9L | # 189% §33 4
4 | grRI9 |9V |99 | 9T | 6 08 | 918 | T9ve | « 8 ¥L |98 VL | 4 £e9v 333 i
“ | AI19 | L1983~ | €9 | 6L |63 |G6 | IVOS|¥3EE | 4 1091 | 60 9T | 4 ae9r 132 4
4 | 69619 | 9085~ |69 |6 |8 7| 038 | v2eg | 4 Q0 8T €L gL | 4 0897 033 “
4 | 688I9 | 1888~ |28 6L |TL |98 | 6838 |0pg | 4 |BFGL | 0GBl | « 8897 613 “
Lo | 6LLT9 | G88T~ |99 | O 8L & | V896 | 960V | 9TV | BT L | 02 FL |78 AL | Ov9p 813 88
. B MO
oN | "6L6 | A¢X y ()| s | @S | @7 | LX | ouuy | Tg6T _

930N T | | % x pig:s *ON P

PRI b ot 980870, ¥ 091670 oed

(ponupuo)d) X o[qe],



29

Gravity Survey along the Lines of Precise Levels.

“ G60T9 | 699¢— | 788 | €I qr 8V GLEY | TLBY | 4 %8 6V | 90 91 “ 3878 9L “
4 | 97809 | 818€—~ | 833 | 8L 48 114 8397 | 280g | 4 62 6V | 8V ST “ 98av €3 “
“ 13669 | P48 — | 183 | 3L L 83 v02y | veav | 4 0l 8V | 62 qT @ 889¥ L% “
“ GL968 | 6866— | 083 | 3L LT &S] Leg | VIEY | 4 66 8V 1 8L 4l “ 669V 113 “
4 67,69 | G166~ | €12 | 6 514 13 6007 | T8EY | 4 Ve LV | L§ €L “ 1vav 0Lg “
4 02969 | ¥668— | I1& | & 6 63 8v6g | qLEV | 4 g0 L | 9T €1 “ 8var 692 “
4 g g187% | 4208 | OL¥ 00 €T “ 4 4
4 62989 | 9619~ | 0IZ | G 3L9% | 6619 | 4 Ly 9F | L8 3L 4 ARG 4
a 08veg | 7828~ | 608 | G 148 144 8995 | 96L6 | 4 2% 9V | L8 2l 4 avar 892 4
4 03699 | 7899~ | L0& |G 4 ov- | TITLV | §6V% | 4 20 9V | A1 31 4 Ly 193 4
“ 0.9L9 | ¥669— | 902 |3 LT ag a6Ly | 0Veq | 4 6g 9¥ | 90 @I “ 8var 993 “
4 3 4 4 21499 | ¥309 | 60V er 11 4 “ 4 4
y 28889 | 883G~ | ¥W0g | 3 1) 14 SI8L | 086T | # 36 ar (88 IT 4 099y 492 4
“ 30869 | 39Lv— | 806 |2 4 68 6863 | 9038 | 4 ¢l av | 8L 1L a sit] 795 4
s €9.6Q | T06E—~ | 008 |3 8L v 061¢ | 98¥8 | # 08 ¥ | 9€ OI a qaqv 898 4
4 96609 | 683~ | 86L |7V 1T a8 Vagy | 89LY | 4 00 ¥ | 90 OT 4 L84y 393 4
“ GLL09 | 3683~ | 6L | T 1T 96 003V | 069V | # 08 €V |98 6 4 8447 193 “
4 96909 | 8962~ [ 96T | ¥ 61 I9 YITV | 96VV | 4 92 8V 188 6 “ TogY 093 “
“ 08909 | ¥80€— | ¥6T | 9 4 1874 qq0v | GEVY | 4 60 €V {4l 6 4 299¥ 692 a
“ 9 4 “ 6668 | TLEV | 4 0€ 8 L3 AT 4 “
4 €909 | T606— | 061 | T 8 L3 9v68 | §I8V | 4 ¥& 3v | 00 03 a nzQ 4
“ 68909 | 6306— | BL | € §I |8% 7666 | 9OV | 4 90 1v | Iv 8L 4 (49514 692 4
4 90909 | 8908— | €8T |8 1) e 1968 | 638V | « ¥v oy | 03 8L “ 89ar 8438 “
8 T29LG | §709— | I8T | 6 8T 14 0260 | 090T | # gL 07 | 19 L1 “ q99¥ 9% “
“ 0v209 | vevg— | 8LL | €T 9L 144 6298 ( gl68 | 4 I 68 | LI AL a 199y 943 “
“ 9619 | 1083 — | 92T | ST 8L 64 869V | VE6IG | # 80 68 | 7P 91 “ 698V °f 993 “
“ gI319 | 8a¥g— | €LT | 9T 61 09 Ivav | €967 | 4 1€ 88 | 20 9T & 0,87 414 “
4 , “ 4 “ 900L | 6601 | 21V v a1 4 4 4 “
# €948 | T66G~— | TLLT | QI gL 154 L2I8 | 809G | 4 90 88 | 1§ 4l “ 3Lav 893 “
“ 19888 | 6884— | 89T | 91 <1 Ly 6828 | ¥69¢ | 4 83 L& | 6971 4 qLav 395 “
“ 00999 | 7908— | 99T | VI 8L 134 0908 | €668 | # L5 98 | 88 VI 4 LLav 192 “
“ LYIvG | LIG6— [ 99T | 9 3l 68 9691 | §PLL | “ 98 ¥6 | 2031 “ 8La¥ 093 “
4 Teyve | €vg6— | 19T | 8 1T a8 0L8T | ¥%03 | 4 ¥v €8 | 91 11 4 08av 673 4
“ 14 4 4 089¢ | 8609 | 0V €9 0L “ 4 y “
“ 92189 | 8899— | 09T | ¢ q ot 1368 | a8V | 4 ¢3 €¢ | 09 0L 4 184y 873 4
“ 6976¢ | 961V — | LVT | & LT va Vagq | evLe | 4 qv 2§ | 6T 0T “ §8ar L3 “
4 6V78¢ | 9T8G— | SVT | & L Ly VEaV | L3V | 4 0228 |8V 6 4 agar 973 “
4 GLS69 1 360v— 1 VT 1 9 5] 87 LGEG | 698G | 4 Y6 18 133 6 4 18av ave “



C. TsuBol, A. JITSUKAWA, H. TAJiMA and A. OKADA.

30

“ | 96789 | 0 VL |- |18 |9 | VISV |QLub BLIL |TL 9L |4 841 9633 | 88
# 198989 | 06T | 60L | B— |TIL |98 | LWV | V06V 06 1 90TVL |4 vavg 7638 | «
« [TI)89 | 913 | 90L | B~ |92 |88 |96VV | VI6V ¥98 |§I8L |4 gavg £683 | «
« 106199 | 90LT— |QOL |8~ | I3 |89 |GLaZ | VISY 838 |28 EL |4 Lavg 3638 | «
« | L26L9 1899 — 168 |8~ |G |p | Q0L | 67OV @ L | Vg3l |4 0978 1683 | «
« | L6L9 | 8IS — |98 | B~ | 6T |39 | 28 | 960V 80 L | L0BL |4 67VE 0628 | «
# | 88649 | 899 ~ | I8 |8~ [3E |SOL |989g | 830F 679 |8 IL |4 87Ve 6828 | «
4 | VIFL9 | T80I— |12 |8~ [¥I |9y |Qug | 048 39 ¢ 1901 |« Lvvg 8832 | 18
u L 4 | 4 | 9388 | 9898 ML L 83 IMA|  « ‘828 | 4
« | TIQL9 | ¥86 — |83 |9~ |8 |13 | V960 | V0L 8L % | €L 03 |« o8ney opL, eoury 9883 | 4
Ba | 96789 | 0 0 |¥— |02 |79 | 906T | 8803 000 |89, 4B IHA| TPT 9828 | €8
. . Moy

oN | 6.6 | PeX Y | @) | @8 | @s | @1 | LOX | euny | gg6l

20N I |H | % % We ON | Jerd

PRl | O *OB°TI 9806°0| ¥ |09T6°0 oreq

VL T d—P9v8 "IN d—L¥i8 "I g—eoud[— Iyl “IN'd

([eBur10°0) 79T oynoy Suole synsey “IX °[qEL

“T9T onoy



31

Gravity Survey along the Lines of Precise Levels.

*2INjoofeId BWIYSNYOY, Ul suUopels Ajavin °p Sig

J
P2 S
N
{ \.o NNW.. . Qv 0
\\ %NNN% /o EV.\T\ t + 4
s
s ’ 3]03g
— vQONN e v
&3 0 Semmnn -
s .w 2, .oowo%bb - .V osp 295
56.009° e \ Yory .
0 :
Nmaoum. \ 7~ ’ Q.NQ&\
605 N,
7 Poeos [SN; NI
~—1,8 880g I./ A
" ®9809 £eog \.\.l\.(.
§ ¥80S - onow fw/wv
1805 a4n)23jedd DuwiIysnyo ovww .% %
@ $
cm— oo | 40 &
S @ LLOS S L [
 ¥105 %08 N
05105 15058708
‘5o p 09 3LO o~ 508 K4
040G N i 7 /.( i~ —]
B . —~
s poo0s % 0 P QT - oM
20,9 0 @ P & v : o —
L afi e —- o
sly 3% 3.5 foid
% oaw.&w DN »uﬂuoo
— . P

*2IN)99yo1 ewIysnioy, (cg)



C. TsuBol, A. JITSUKAWA, H. TAJIMA and A. OKADA.

32

‘W00 JIS)SWOWISIOS UOIR)S JOUJBOA

0°88 £°8¢ 0vzg9 0299 £399 ' 69199 “ 30°g 9°88 Qv Ly 8609
3°v8 6°7¢ 3929 7099 T199 £1699 ” 9879 3798 1°9% 9% 9609
9°¢¢ g1y 3839 8099 . 9699 19979 4 §8°LL L°qg q Ly i 3609
a'1g 988 1089 9199 9€99 20899 4 88°L1 3798 6°8% v 0609
7" 83 ¥°ée 68E9 €199 £a99 82139 a 84798 g7 98 6709 &V 8809
0°92 3723 6789 6099 1299 18399 4 29701 1748 829 ay 9809
L°v3 §°a2 9489 33699 8299 11199 “ g 8°L8 e V9 v 7809
8°13 9785 6689 1299 49899 92999 “ 81°% 9°28 6799 ov 3809
[P 6743 [487) 7899 1699 03299 4 86°G 8°1¢ 8799 68 1809
V°6¢ 488 L1279 1929 9.9 0v9L9 4 78°¢8 £°9¢g 6729 38 6209
L1y 6" IV 8179 9989 1989 91989 4 8T 1°¢8 769 18 LLOS
o88
0792 1°92 6679 69L9 0949 V9929 “ or'y 978 1780 98 *"S" M BuIysnyog,
0°8¢ 3788 0879 0189 2189 14039 0L Al “ “ # 4 4 '
0°8¢ 1°€¢ 0879 0189 T189 89089 6 Al | L1 1°88 L°T0 a8 vL09
9°63 2763 4099 1089 2089 63619 0T AI 4 “ # ‘ ‘
9763 862 4099 T089 €089 1669 4 ar't 0°68 a°g0 8 32L09
112 0°22 0899 V29 09L9 6079 4 2672 8788 §°90 €8 0409
7oL a 9T 1999 azL9 9219 91229 “ 1 8768 9°%0 145 8909
0°81 G'8L 6399 6929 TLL9 £9929 4 6L° T 9°8¢ 9760 18 9909 [
L°a1 6°S1 G899 6829 P49 198L9 “ 181 | 4 0760 0g 908
L°81 2461 £899 0449 0819 90629 4 €9°6 8763 1760 68 808
0791 291 aLa9 28L9 6849 06129 “ ar°9 QL3 €°80 82 018
891 781 @999 83L9 6719 9LL99 “ 20783 1°qg 8720 15 318
T°91 1°81 1y99 8049 8329 0599 4 2r°8I V88 g 90 92 ¥18
6°33 v 92 0ra9 6949 089 1209 “ 8¢°1¢ 113 0790 it 918
¢° 82 8792 0829 G929 8619 13699 “ Qa8 28 L°8L €790 14 818
L°6L a4 92 1899 7829 3089 er199 “ 48709 T4 8740 €8 028
8702 G°28 1949 6949 9889 65999 “ 64" V01 8§91 9720 4 [44
89T L°v8 0829 8EL9 L4269 09079 4 80" 69T g at 6780 13 (4
L7038 ey 7099 T189 Qaq0L 18389 6 AT | 99°412 v ar 9°01 e 03 938
s o¥8L ‘o
(1e8wy) | (fesw) ‘616 646 616 ‘616 961 (un s o i
W6y Gy oA g 06 b oreq H t °N we

*( 1) einyoeyerg ewiysnsjo], 1o syunsey ondouls °‘IIX o[qel,



33

Gravity Survey along the Lines of Precise Levels.

8199 05999 893L q1849 “ V6678 0°6v 911 3909
9099 6v99 < 9 0869 4 63°VEV v 67 qrr T902
€879 0vL9 §889 £8L99 “ 98°28 909 6 7IT AU
8L79 V1LY V.89 G8ET9 a LL GV 1°87 9 SIL 09
9979 1699 L189 SLLY9 4 I16° 11T VoL 0 31T 8709
V9 7999 1649 3IE%9 2 g7 8IL VoL I TIL av09
8379 9099 6V29 61989 “ 487821 L°av 0 01T 0v0g
§079 €799 80249 36939 y 39°LVT q-qy 4 60T 8609
6189 1¥9 1999 95419 ¢ 96891 L-av g 801 9809
qare9 0479 3299 9eTI9 9L Al “ “ 4 4
ave9 0479 3L99 geT19 4 60181 9’9y 0 10T 6809
1259 L9v9 9299 ¥0L09 ST AI | 937961 gLy t 90T 1809
"6L6 "6L6 "6L6 “646 1861 (ur) o
oL 108 o5 5 oreq H N
*( II ) oIn3oejeid ewiysnyo], ok symnsoy ondoulg
1°09 709 3609 €699 9699 T9899 4 38°¢ 8¢ 6119
0°69 6°19 o119 0029 6319 6799 “ 69792 A 9T1g
L°99 1729 €319 0699 7699 93899 4 99°8 99 qrIg
g729 9729 719 2129 6129 82119 “ 68°L qg SIIg
g9'gg 8°¢¢g 6919 Y049 2019 76699 “ av°3 ¥9 011G
1°gg 3’79 3LI9 §0L9 V1LY 9v899 3l Al # ) 4
0°¢9 1'79 8L19 £0L9 V1.9 07899 “ 1876 3¢ 601¢
L°6¥ 509 9819 §899 8899 86299 4 9y %9 801¢
6°8¥ 867 7029 8799 30L9 80799 a gL 29 19 9019
6°3v 0°19 y129 8799 V3L9 €1099 “ 703k 09 V0L
)4 g4 1229 7399 8999 99999 “ a8°63 6V c01g
(14 pali4 6329 T899 §899 8,399 “ 6L°1 8 0019




C. TsuBol, A. JITSUKAWA, H. TAJIMA and A. OKADA.

*aanjoefeld emeSed ul suonels Ajiaein’ g B

0 ( %&?&
W
¥ v .\/ m
3)0ag smjol roves
GE_S ) P oow.m”
— S S —
22d TN ¥s0s B Gpo ——
and T N =
f 6908 —
| St N 1908 P S—
~ aInpafold e
cecd & o 9903 86 5
100 Oa¥ & & B\SQ%BV\ gseer ot )
qu.e [N . et
. 3
/A\‘
raanjaoJorg emedey (98)
G038 8702 €699 8619 1089 L8629 “ 612 g7e 8°60 owo.m 08
L°13 6°12 1699 V189 9189 80189 “ 4T §°a8 1701 6996 §08
4733 6°33 1099 8289 0€89 6V389 “ 8V°1 2798 7 0L 8498 308
4°23 9763 199 9689 9789 L6189 4 67°8 q°Lg T'I1 €996 008
813 413 3899 G689 6689 £6389 ‘- | ¥0°8 8728 6°1L ¥99¢ 663
¥ 6L a°18 6V99 8789 7989 0039 g Al m 88°8L L°88 861 9998 8 'ON
4 o¥El /_o¥8
(esw) | (resw) | "66 "6L6 "6L6 "6L6 2061 (u) R . .
W6y | by oL 0 o5 6 oreq H v °N wd
“( III ) @anyoageag ewIysnyof, Jof sjmsay ondouly



35

ise Levels.

f Prec

12es Q

ty Survey along the L

Gravi

"WI00y] I9}OWOWSIOS UONLIS TOUILOA

38 1799 8199 0989 6LLL T00€9 4 147783 3 qr 9'1T 61 238

763 €07 3999 9769 G904 0raL9 6 Al 4 4 4 4 4
- 8763 3 0V 3999 are69 VG0L T64L9 8 AL | 18726 T°ar | 0"Vt . 8L 088

0°78 6°68 9999 900% a90L 46069 6 Al 4 4 4 “ “

0°ve 8768 9999 900L Y904 92069 8 AI | €8°29 Ia1r 0°a1 LT 168

6798 g or 9499 avos T804 81869 6 Al “ “ 4 “ 4

6798 9 ov 9499 aroL 1804 81869 “ L1°28 0°8L 4Gl 9L §88

§°¢8 €768 LL99 080% 0L0% 93969 4 60°98 g 0L 8'qal <) age

87a8 Gq°88 1899 6804 990L 61669 “ aL"ve 0780 1791 48 S8

978 0°9¢. ] TO0L9 LvOL 1904 48304 4 90°3L 7790 G LT 14 666 .

0°88 Vv°88 §3L9 S0LL LOTL 9L60L “ 496°g 6°70 1°61L 3l e

L°88 8768 23L9 60LL 0314 9680L “ §8°6 8760 0°6L I * ST DSjeWeey,

a4 9'8Y §V19 LLTL 6LLL 6ILIL. u av'g 9°80 q°02 01 878

(A4 9°Ly 6819 T13L qIeL avogL “ ag'8 0°T10 . 3703 6 are

me N

g'ev 6°87 81L9 gY1L L91L LOLTL 4 OL"ET q°69 L°81 8 L8

388 8'1¥ 80L9 060% 9G1LL 8L30L “ aL'18 -9 0°8L L 67g
_9'8g 6°68 8049 £60L LOTL 81904 “ 99°3L 0°gqq 0°8L 9 188

90V 6° 0V 8119 VeIL L3214 VLILL 4 02°8 6°29 L°8L g 848

1768 3768 8TL9 60LL OTTA €90TL “ (49 719 L°8L v veg  °r

V28 L7208 T3L9 G60L 860L 68804 4 68°3 G 67 6°81 € 1886

3°88 L°88 1699 §L0L 8L0L TE890L 8 AL | €LV 8Ly 8791 3 8868

§°68 §°98 §999 9669 910L 16969 LI AL “ “ 4 “ 4

3°8% 3'gg €999 4669 qI0L £8969 9T Al “ ¢ 4 4 “

3°68 3798 §999 4669 910 £8469 8 AL | 09°8L 8Ly 871 I agee ' r

1708 9°3¢ 6699 0v69 4969 T2639 4 18713 6° TV I°¢L 49 L8EE

g9°g¢ v ov 9299 0969 6204 30789 “ €0°19 0y [5x4 96l 8888
_9°08 9°1I8 €199 6169 6269 46689 “ 0476 L°gv 31l 931 068¢

9792 3°82 €899 6689 4989 826L9 “ 13763 9°gv 1760 21 %68€

9’13 1733 1999 9LL9 88L9 3vaL9 “ 638°01 g1y a0 831 7688

1761 V13 0r99 L8L9 aL9 T80L9 “ a8 vl 6°68 0790 631 9666

e qr 0°9L 8199 8999 §L99 16999 “ 8LV Q'8¢ T°7%0 08T 86886

9°ql 0°9L 1679 Lv99 1999 6T799 LT AI| 8478 0728 930 18T 0078

 o88I 4 V8
(resw) | (fesun) [ 626 "6L6 "6L6 "6L6 (ur)
T961 v & ‘0N W'y
Wb 6 oL 196 o6 6 ored H
‘(1) eInjoegald emesey Jo0f synsey ondouls “IIIX o[qel



C. TsuBoi, A. JITSUKAWA, H. TAJIMA and A. OKADA.

8°01 8'ag 6199 2399 120k 89689 4 01" 20¥% 0°67 a7v0 AIT 909
a0t L'yv 9299 8299 6469 31a09 4 0v°808 L8y 0790 8IT 4909
¥ 3L 893 are9 6999 €189 891V9 4 §V° 831 "8y "9 611 1909
(A 0°18 6999 6849 6489 88679 “ 30" 931 3’6V 1°80 031 6909
€733 é°38 6649 2289 1369 8LV99 “ 09788 876V 3" 0L 131 1909
0°08 0°98 9399 4369 4869 00339 4 6789 9°8y 1°31 (44! €909
Q768 98 G999 2869 9104 89€69 9T AT | €093 iaphd . (U4 831 9909
s /_o¥8
(eBuw) | (jeSw) ‘6L6 ‘6L6 ‘6L6 ‘616 [C)
T96L Y & N “Wd
106y Wy oL 16 o5 6 e18( H
*( 11 ) eanjoejerd emeldey] 10 sjnsoy ondouly



HE - PH- =% -3y S8 GOEY =2 #8En)

[C. Tsusoi, A. JiTSUKAWA, H. TAJIMA and A. OKADA.] [B. E.R.1., Suppl. Vol. IV, PL 1.}

Fig. 6. Gravity Stations in Ehime Prefecture.
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