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Gravity Map of Ise District

(Bouguer Anomalies)

A new gravity map of Ise district has been published.
The map covers 33° 20" to 34° 45 north latitude and
136° to 137° 7° 30" east longitude (Figs. 1, 2). Gravity
data within the mapped area were compiled from 16,406
stations including 10,503 stations on land and 5,903
stations at sea. All the measured gravity data were
referenced to the Japan Gravity Standardization Net
2016 (JGSN2016) and normal gravity values were
calculated according to the Geodetic Reference system
1980 (GRSS80). Bouguer, terrain, and other corrections
were applied, following the standard procedure for
gravity data processing employed at the Geological
Survey of Japan, AIST (SPECG 1988)(GSJ Gravity

Survey Group, 1989). Bouguer and terrain corrections
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were performed to remove the effects of bounded
spherical crust and undulating topography relative to the
spherical surface, respectively, within a range of 60 km
from the observation point.

The density values of the crust used for Bouguer and
terrain corrections were 2.00, 2.30, and 2.67 g/cm3 (shown
on the map as assumed density). The map shows four
additional anomalies calculated with a reduced density of
2.56 g/cm3: Bouguer anomalies (Fig. 3), Bouguer
anomalies that continue 2 km above the sea level (Fig. 4),
residual Bouguer anomalies obtained by removing the 2
km upward continuation (Fig. 5), and the horizontal
derivative (Fig. 6).

In general, the background gravity anomaly over the
ocean decreases toward the northwest (Fig. 4) . Thisis
considered to be a regional gravity anomaly trend related
to the northwestward subduction of the Philippine Sea
Plate. In the south-central part of the map, a northeast-
trending gravity low is considered to reflect low-density
sediments in the Kumano Basin. A gravity high
extending northeastward from the central western part
of the map corresponds to the distribution of the Kumano
Acidic Rocks. In Ise Bay, the gravity anomaly decreases
toward the north, which is consistent with the deepening
of basement and increasing thickness of low-density
sediments.

In the northwestern part of the map, short-
wavelength gravity highs and lows are mixed in with a
long-wavelength gravity high (Fig. 5). This pattern is
attributed to the complex distribution of pyroclastic flow
deposits in the area.

The southwestern margin of Chita Peninsula is
marked by steep gravity gradient along the Utsumi Fault,
and gravity lows occur over the peninsula itself (Figs. 5
and 6). The Utsumi Fault was previously active as a
normal fault, forming a half-graben structure, but has
since been reactivated as a reverse fault, leading to the
uplift that formed Chita Peninsula. The gravity lows over
the peninsula are attributed to low-density sediments

that fill the half-graben (Miyakawa et al, 2020). A

similar arc-shaped zone of steep gravity gradient and
localized gravity lows are observed along the northeast
margin of the Takami Mts, which can also be attributed
to a half-graben structure.

In contrast, some large geological structures do not
show significant gravity anomalies. For example, there is
no significant gravity anomaly along the Median Tectonic
Line, a major geological boundary in this region (Fig. 5),
probably because there is no clear difference in density
between the Sambagawa Metamorphic Rocks and the
Ryoke Metamorphic Rocks that occur either side of the
boundary. A short-wavelength gravity high along the
Median Tectonic Line corresponds to the distribution of
the Mikabu Green Rocks (Nishioka et al, 2010). Similarly,
there is no significant gravity anomaly over the "Odai
Cauldron" (Sato and Yamato-Omine Research Group,
2006) in the central western part of the map (Fig. 4). This
is explained by the fact that the Chichibu Belt, which is
currently exposed at the surface and constitutes the
caldera floor, has a similar density to the surrounding

Shimanto Belt.
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Fig. 1 Topographic map of the area covered by the gravity map
The topographic data (5 m and 10 m grid) are from the Geospatial Information Authority of Japan
and the M7000 Digital Bathymetric Chart of the Japan Hydrographic Association. Red solid lines
indicate active faults (Geological Survey of Japan, AIST, Active Fault Database of Japan).
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Fig. 2 Simplified geological map of the area covered by the gravity map (Geological Survey of Japan,
AIST (ed.), 2015).

Red solid lines indicate the same faults as in Fig. 1.
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Fig. 3 Gravity map (Bouguer anomalies) compiled using an assumed density of 2.56 g/cm3.

Contour interval is 2 mGal. Red solid lines indicate the same faults as in Fig. 1.
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Fig. 4 Regional Bouguer anomalies with continuation 2 km above the sea level.

Contour interval is 2 mGal. Red solid lines indicate the same faults as in Fig. 1.
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Fig. 5 Residual Bouguer anomalies obtained by removing the 2 km upward continuation.

Contour interval is 2 mGal. Red solid lines indicate the same faults as in Fig. 1.
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Fig. 6 Horizontal gravity gradient calculated from the Bouguer anomaly map shown in Fig. 3.

Contour interval is 1 mGal/km. Red solid lines indicate the same faults as in Fig. 1.
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