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GRAVITY ANOMALIES AND DERIVED SUBTERRANEAN STRUCTURE
ON/AROUND TOKYO BAY AND SOUTHERN KANTO DISTRICT

Yoshio Ueda,” Hisaho Nakagawa,” Tsunchiro Hiraiwa** Toshiyuki Asao,* and Ryuuji Kubota™**

Abstract

Hydrographic Department, M.S.A., Japan, carded out sea gravity survey in Tokyo Bay from Feb
to March, 1985 and in Dec, 1985, Gravity field at sea surface was measured by KS8-30 type sea
gravity meter, installed on 8/V shoyo. The position of §/V shoyo was fixed with Decca-
Transponder positioning system within the estimated error of 5m. Through this survey, Free-air and
Bouguer anomaly maps of Tokyo Bay were compiled and gravity basement depth was calculated by
fourier intergral inversion method. The gravity basement depth is fairly consistent with relief of
Pre-Neogene basement structure. Free-air gravity anomaly map onfaround southem Kanto district
was also compliled using sea gravity survey data measured by JHD, for study of tectonic situation of
the region concemed. Three gravity anomaly profiles onfaround Tokyo Bay were analysed with
two-dimensional Talwani’s method. Through the above study, followings become appagent.

1, Negative Bouguer anomaly in the northern part of Tokyo Bay, is subdivided into two regions,
one is extension from Anegasaki, north-eastemn coast of Tokyo Bay, whose negative peak reachs
—24m@Gal and the other is from Yokohama, south-western coast of Tokyo Bay where negative peak
reachs -2 1mGal,

2. Gravity analyses on two profiles in Tokyo Bay reveal that the negative Bouguer ancmaly
should be ascribed to two sources, one is Pre-Neogene basement structure, and the other is slope of
Moho boundary. This result also imply that the thickness of crust beneath Tokyo Bay become
deeper than surroundings.

3. The relative Bouguer gravity low amounting more than 20 mGal is recognized over Tokyo
subbottom channel, where gravity basement is depressed more than 4000m. This feature sujests
that Tokyo subbottom channel is one of the results of tectonic dynamic of southern Kanto district,

4. Gravity analysis on E-W profile along 35°30°, from E139°00" near Tanzawa mountains to
141°30, offing of Taito cape, reveal that subducting plate should be taken into considered, as well
as Pre-Neogene basement structure. Density constrast of each part is as follows, 0,12 glec for
Philippine plate, 0.25 gfce for Pacific plate and 0,58 g/ec for Pre-Neogene basement. The density
of Pacific plate could be reduced by taking account of the slope of Moho boundary.
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Figure 1. Track lines of sea gravity survey in Tokyo Bay.
Survey in February and March, 1985 are shown by dot lines and those in Decem-
ber, 1985 solid lines.
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Figure 2. Free-air gravity anomaly contour map of Tokyo Bay. Contour interval is 1mGal.
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Figure 3. Auto-contoured bathymetric map of Tokyo Bay. Contour interval is 10m.
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Figure 4. Gravity survey data used to compile Bouguer gravity anomaly map.
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Figure 5. Bathymetry used for terrain correction.
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Figure 6. Illustration of terrain correction method for the most close region to correction point.
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Figure 7. Correlation between free-air anomaly and depth.
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Figure 9. Residual gravity anomaly near Tokyo Bay. Contour intetval is 5 mGal.
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Figure 10. Gravity basement depth map calculated by fourier integral inversion method.
Assumed mean depth is 2.5 km and density contrast is 0.6 g/cc. 10(a) is calcu-
lated from Bouguer anomaly of Fig. 8(a) and 10(b) from Fig. 8(b).
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Figure 11. Tectonic map on/around Tokyo Bay.
Active falut (=) and estimated active fault (~ 1) are shown. Epicenter of
some earthquakes are also shown by open circle with magnitude and year of
occurrence,
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Figure 12. Gravity basement are compared with acoustic basement beneath Tokyo Bay
(Kato, 1984) and with elastic velosity structure of Enosima-Yumenosima line,

determined by land exposion exploration (Tada, 1982).
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Figure 13. Gravity anomaly profile along T1 and T4, which are analyzed by two-dimen-
sional method.
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Fignre 14, Results of gravity analyses on profile T1-T1'. Observed bouguer anomaly is
shown by solid point, and calculated one by open circle, In this calculations,
density contrast of Pre-Neogene basernent is assumed to be 0.6 g/cc and that of
mantle layer 0.4 g/ce, _

In model (a), only Pre-Neogene basement was used for model analysis, in model
(b) slope of Moho boundary as well as Pre-Neogene basement are included in
calculation,
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Figure 15, Results of gravity analysis on profile T2—T2’. See to Figure 14 for explanations

of figures,



GRAVITY ANOMALIES AND DERIVED SUBTERRANEAN STRUCTURE

ON/AROUND TOKYO BAY AND SOUTHERN KANTO DISTRICT 199
150 mhal o
4 ° 9 90
PRSI - 3 °
0 . 2

150mBat d 8 AL ;
_150mcal
pﬂm . i
1508m
| -.'-""--,‘_<_____—___-_.v-"'_‘. ) HU hO m].
50Kn 50Km

Figure 16, Undulation of Moho boundary derived from residual gravity anomaly (Fig. 9)
along E140°00". Southem site is N35°00' and northern site correspond to
N36°2(¢, Observed gravity anomaly is shown by solid point, and calculated one
by open circle. In this calculation density contrast of mantle layer is assumed
to be 04g/ce.
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Figure 17. Free-air gravity anomaly on/around southern Kanto district.

Land gravity anomaly is refered to Gravity map of shizuoka, omaezaki and yokosuka (Bouguer anomalyies map) and Gravity map

of Kanto district (bouguer anomalies map) edited by Geological survey of Japan. (1982, 1985).
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Figure 18. Bouguer gravity and seismic focal depth profile along SK1 in Fig. 17.
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Figure 19. Results of gravity anomaly analysis on profile SK1 in Fig. 17.

In model (a), only Pre-Neogene basement is used for gravity calculations. The
fitness between observed bouguer anomaly and calculated one become better,
when subducting Philipine plate and Pacific plate are modeled in calculation (b).
Derived density contrast of Pre-Neogene basement become 0.58g/cc and that of
Philipine plate 0.12g/cc and 0.25g/cc for Pacific plate respectively in model (b).
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