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1. Introduction

Since the spring of 1951, the writers have been engaged in the
gravity survey along the lines of precise levels throughout Japan by
means of a WORDEN gravimeter.

The net work of the lines of precise levels covers the whole country
pretty densely as shown in Fig. 1 of Part I, and the bench marks are
laid at an average distance of 2 km. along these level lines. We are
measuring the gravity value at every other one of the bench marks.
The results that were obtained in the Shikoku and Chigoku districts
were already published as Parts I and II of these serial reports (TSUBOI
et al.: 1958, 1954).

The present report is the fourth of them and is concerned particular-
ly with the results obtained in the Kinki Distriet (TSUBOI et al.: 1953).

2. Lines of Precise Levels in the Kinki District

The Kinki District occupies the mjddle western part of Honshi, the
main island of Japan (Fig. 9). The district is approximately 83,000 km®
in area and comprises seven administrative prefectures, viz. (23) Mie,

(24) Shiga, (25) Kyéto, (26) Osaka, @7 Table I. .
Hybgo, (28) Nara and (29) Wakayama. Number of Gravimeter Stations.
The lines of precise levels in this district, Prefecture \ Number
along which we measured gravity values (23) Mie 89
are shown in Fig. 1 with the prefecture (24) Shiga 48
boundaries. The lines are altogether (25) Kybto 93
about 2,000 km. in length, and at 480 (26) Osaka 81
points along them, the gravity values ¢7 Hyogo 98

. . (28) Nara 30
were determined. In this number are
. . ) . (29) Wakayama 96
included several identifiable points, sueh - . .~ _ 1 -

Total ; 480

as local weather stations, of which the

-~
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altitudes are known with a sufficiently high accuracy for the purpose
of our gravity reductions. The number of points at which the gravity
values were determined in each of the seven prefectures is as in Table
I. The measurements were made in June, July, November, and Decem-
ber, 1951, and partly in April, 1953.

3. Method of Calculations

Our methods of measurements and reductions are similar to those
described in Parts I and II and no further comments need be added.
However, we must state that no attempt has been made to adjust the
measured gravity values by simultaneous net calculations. In our actual
process, we covered the whole length of the lines of measurements by
making a gravimetric loop for each section of the lines successively in
order to make the drift correction of the gravimeter spring possible.
These small loops are numbered as illustrated in Fig. 1. We determin-
ed the gravity values at the points along each one of the loops separately
and the results are merely connected in succession. This process eannot
be called a very rational one, but owing to unavoidable circumstances
regarding transportation facilities on the one hand and to the rather
urgent demand for a general picture of the distribution of the gravity
anomalies on the other, we have been compelled to adopt the process
stated above. Although we do not claim that our results show the high-
est attainable accuracy, it is not likely that any difference in the process

Table II. Apparent Rate of Drift for Various Loops.

Routes Residual 4‘ Time (hour) R (mgal./hour)
(0.01 mgal.) |
4 561 \ "67.5 0.0831
5 ‘ 145 ‘ 15.3 0.0942
6; ! 762 112.6 0.0687
62 i 61 ‘ 9.3 0.0656
63 : 207 i 24.8 0.0835
64 i 440 | 46.1 0.0954
7 i 99 | 13.0 0.0762
8 ; 99 | 26.9 0.0368
8, | 11 i 2.4 0.0458
8; | 14 ; 7.7 0.0182
|
9 ! 124 15.6 0.0795
9, f 72 9.5 0.0758
9 | 38 ‘ 6.2 0.0613
10, ; 42 | 10.6 0.0396
10, ; 22 i 5.5 0.0407
105 | 55 | 10.2 | 0.0539
10 19 ; 7.4 ; 0.0257
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of reduction will sensibly alter the final results. It is of course our
wish to make a simultaneous net adjustment when the survey over the
whole country is completely finished.

Our WORDEN gravimeter has been working with admirable per-
fectness. But the rate of drift of the gravimeter spring apparently
differed notably from one loop to another. It will be interesting to
compare the rate for each of the loops given in Table II.

4. Results

The gravity values at all the stations are given in Tables III~IX
for each of the loops separately. In Tables X~XVI the materials are
arranged synoptically according to the seven prefectures separately. The
explanations of the Tables precede them. The lines of equal BOUGUER
anomalies based on the International Gravity Formula are shown in
Fig. 9, with 2 mgal. intervals. The figure is in the pocket attached to
the back cover. The positions of the contour lines are accurate where
they meet the lines of precise levels but obviously no great accuracy
can be claimed for those in the intervenient parts.

Reserving the geophysical interpretations of the distribution of the
BOUGUER anomalies for future studies, we will briefly enumerate only
the especially notable facts in Fig. 9.

1) The BOUGUER anomaly increases both towards north and south.
On the Japan Sea coast, a positive anomaly of 48 mgal. was found,
while on the Pacific coast, positive anomaly of as large as 153 mgal.
was found. Along the Japan Sea coast, the isoanomaly lines are roughly
parallel to the coast line, except for the western part of the Bay of
Wakasa.

2) It has been known geologically that the Median Tectonic Line
runs about the middle of the island of Shikoku in WSW-ENE direction
and keeping almost the same trend, crosses the southern part of the
Kinki District. It is interesting to note that the isoanomaly lines in
the southern part of this district do not perfectly agree in trend with
the geological structure of it. Itis rather surprising that while the gravity
anomalies in Shikoku so clearly suggest the anomalous subterranean
density distribution which musi be closely related to this tectonic line,
those in the Kinki District apparently do not.

8) There is an area near the city of Osaka in which the anomaly
is minimum. Probably this may be related to the alluvial deposits with
small densities on which the city is situated.
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4) Almost perfectly conforming to the shape of Lake Biwa, there
is an area of conspicuous negative anomaly. That Lake Biwa is a de-
pression basin has been known from geological as well as from geo-
morphological studies. The strong negative gravity anomaly here sug-
gests that the amount of depression of the earth’s erust is larger than
indicated by the present surface relief. Also the isoanomaly lines indi-
cate that the dip of depression is steep on the west side while it is less
so on the east side.

5. Acknowledgements
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Explanation of Tables

Tables ITI-IX Results along Each of the Routes

Pref. ...t Prefecture

No. covevnnnn.. Number of Measurement

BM............ Bench Mark Number

Time........... Time of Measurement

D A Net Time needed to arrive at the Station from
the Starting Point

LD...coovvun.... Large Dial Reading

SD.eiiinannins Small Dial Reading

0.9150xSD ..... Conversion of Small Dial Reading to 0.01 mgal.

Boveeiiiniin Height of the Gravimeter above the Bench Mark
Head

0.3086 <A ....... Free-air Reduction to the Bench Mark Head

ET. .ot Correction for the Earth Tides (Factor 1.20)

Drift........... Correction for Drift

DN 1/ A Gravity Difference from the Starting Point

Jeveooornnnnnnns Gravity Value (corrected for Drift and Earth
Tides)

Tables X-XVI Synoptic Results for Each of the Prefectures

P eeirinnienenns Latitude

N Longitude

Howevevineann. Height of the Bench Mark above the Sea Level

7 Gravity Value (Corrected for Drift and Barth
Tides)

Joeoereossnanonn Gravity Value after the Free-air Reduction

0o eenraeanaans Gravity Value after the BOUGUER Reduction

S, Normal Gravity

Afy ceveevennnns Free-air Anomaly

Agy'' e BOUGUER Anomaly
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Gravity Survey along the Lincs of Precise Leovels.
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(23) Mie Prefecture.

TFig. 2. Gravity Stations in Mie Prefecture.
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Gravity Survey along the Lincs of Precisc Levels.

(24) Shiga Prefecture.
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Fig. 3. Gravity Stations in Shiga Prefecture.
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(25) KyoOto Prefecture.
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Fig. 4. Gravity Stations in Kyéto Prefecture.
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Gravity Survey along the Iines of Precisc Levels.
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(26) Osaka Prefecture.
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Fig. 5. Gravity Stations in Osaka Prefecture
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Grravity Survey along the Lincs of Precise Lovels.

(27) Hydgo Prefecture.
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Fig. 6. Gravity Stations in Hydgo Prefecture.
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Gravity Survey along the Lines of Procise Levels.

(28) Nara Prefecture.
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Fig. 7. Gravity Stations in Nara Prefecture.
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(29) Wakayama Prefecture.
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Fig. 8. Gravity Stations in Wakayama Prefecture.
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Gravity Survey along the Lines of Precise Levels.
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Gravity Survey along the Lines of Precise Levels.
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f Precise Levels.
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