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Gravity Map of Nagoya District

(Bouguer Anomalies)

A new gravity map of Nagoya district has been
published. Compiled gravity data within the map area

are 38,736 stations including newly added 675 gravity
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stations on land and 2,821 stations on sea area (Fig. 1).
All the measured gravity data were referred to the Japan
Gravity Standardization Net 2016 (JGSN2016) and
normal gravity values were calculated according to the
Geodetic Reference system 1980 (GRS80). Bouguer,
terrain and other corrections were applied following the
standard procedure of gravity data processing by the
SPECG 1988 (GSJ Gravity Survey Group, 1989).
Bouguer and terrain corrections were carried out to
remove an effect of bounded spherical crust and an effect
of actual topographic undulation relative to the spherical
surface, respectively, within a distance range of 60 km.

The density values used for both Bouguer and
terrain corrections are 2.00 g/cm3, 2.30 g/cm3 and 2.67
g/cm3 (shown on the map as assumed density). We
provide four additional maps calculated with a reduced
density of 2.53 g/cmS3 i.e. the Bouguer anomaly map (Fig.
2), the regional Bouguer anomalies continued upward 2
km (Fig. 3), the gravity residual anomalies with the
removal of the 2 km upward-continuation (Fig. 4) and the
horizontal gradients (Fig. 5).

The features of gravity anomalies in this region,
which can be read from gravity maps shown in Figures 2
to 5, are as follows. Figure 2 shows that there are high
gravity anomalies due to the Philippine Sea plate in the
southern part of the map. Low gravity anomalies are
observed around Lake Biwa, the Nobi Plain, around Mt.
Hinaga, and in the Hida Mountains. The north-western
part is a local high gravity anomaly. Figure 3 shows that
there is a low gravity anomaly with a minimum value of
about —60 mGal in and around Lake Biwa. Kudo and
Yamaoka (2003) explained that the vertical offset of the
Philippine Sea slab caused a down-warping structure
around this area, and as a result, the gravity anomalies
are low. Low gravity anomalies in the northeast indicate
deep continental crust under high altitude mountainous
areas. The residual gravity map (Fig. 4) shows a good
correlation with the surface geology. The plains other
than the Fukui Plain, where the Quaternary layer are

distributed, are in the low gravity region. Local high

gravity anomalies around the Fukui Plain are estimated
to be due to the shallow gravity basement (pre-Paleogene
strata). Residual gravity anomalies are high in
mountainous areas composed of rocks older than
Paleogene. For the Nobi Plain, the underground
basement structure was analyzed using gravity data,
boring data, and the results of seismic surveys (e.g.,
Fukuwa et al, 2002). As a result, it was concluded that
there is a westward dip where the basement deepens
from the eastern hilly area to the Yoro fault. Local low-
gravity anomalies in mountain areas correspond to the
distribution of granite and rhyolite. This indicates that
these rocks are lower in density than the surrounding
rocks of the Mino terrane. The horizontal gradients of
gravity map (Fig. 5) shows good correlation or
correspondence between the Yoro-Kuwana-Yokkaichi
fault zone and its sudden gravity change in the region. In
addition, by increasing the gravity data in the Suzuka
Mountain Range this time, it was found that even in the
eastern marginal faults of the Suzuka Mountain Range,
there is a continuous sharp gravity anomaly zone. There
is a sudden gravity change zone corresponding to Ise-wan
fault and Shirako-Noma fault (Mizuno et al, 2009). On
the other hand, for the Neodani fault, Nukumi fault, and
Umehara fault, which exist in the Mino terrane, abrupt
changes in gravity anomalies are not observed partly
because those are horizontal slip faults, but they still
represent distinctive gravity anomalies parallel to the
strike direction, which well corresponds to the bounds of

the regional geologic terrane.
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Contour interval is 2 mGal. The same faults as in Fig. 1 are indicated by red lines.
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