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Abstract: Petrophysical measurements such as density, porosity, magnetic susceptibility and Natural
Remanent Magnetization (NRM) of Jurassic, Cretaceous and Paleogene granitic rocks which constitute
the Japanese Islands had been conducted to clarify their physical properties. Similar measurements
have been conducted for Neogene granitic rocks in Japan this time. Neogene granitic rocks in Japan are
distributed widely from the backbone mountains of Hokkaido, the northernmost big island to Yakushima
and Ishigaki Islands in the southern island chains. However, most plutons are relatively small except the
Kofu, Tanzawa and Yakushima Granites with some outcropping areas and it is not easy to collect samples
from every small pluton. Therefore, samples of Neogene granitic rocks were collected mainly from
the Kofu and Kai-Komagatake Granites, and the Chichibu and Tanzawa Granites in the outer zone of
Southwest Japan and measured in this study. The total number of measurements amounted to 210.

The results of the measurements were classified and summarized as in six areas: 1) Echigo-Yuzawa,
Wada Pass and Nasu-Dake Granites, 2) Chichibu and Tanzawa Granites, 3) Kofu and Kai-Komagatake
Granites, 4) Cape Shiono and Cape Muroto Granites, 5) Southern Kyushu (Satsuma Peninsula and Osumi
Peninsula) Granites and 6) Yaksushima Granites.

The mean density increases from the Southern Kyushu Granites (2.62 g/cm’=10" kg/m’) to the
Yakushima, Kofu and Kai-Komagatake, Echigo-Yuzawa, Wada Pass and Nasu-Dake, Chichibu and
Tanzawa, Cape Shiono and Cape Muroto Granites (2.96 g/cm3) in this order. The mean porosity is almost
inversely proportional to its mean density and ranges from 0.29 % to 1.94 %.

The mean magnetic susceptibility indicates 2 x 10™ and 5 x 10™ (SI) for the Southern Kyushu and
Yakushima Granites, 5 x 10” for the Cape Shiono Granites, 10~ for the Cape Muroto Granites, 2 x 10°
and 3 x 10” for the Kofu and Kai-Komagatake Granites, 3 x 10~ for the Echigo-Yuzawa, Wada Pass and
Nasu-Dake Granites and 4 x 10~ for the Chichibu and Tanzawa Granites.

On a basis of petrophysical properties and their lithology, granitic rocks of the Southern Kyushu and
Yakushima Granites are defined as paramagnetic to weak magnetic. The Cape Shiono and Cape Muroto
Granites are paramagnetic to weak magnetic and medium magnetic, respectively. Those of the Kofu
and Kai-Komagatake Granites are high magnetic and medium magnetic, respectively. Both the Echigo-
Yuzawa, Wada Pass and Nasu-Dake Granites, and the Chichibu and Tanzawa Granites indicate high
magnetic. No relationship between the density and NRM is observed except the samples of the Tanzawa
Granites. Konigsberger ratio (On) of the rock samples shows less than 0.4 except the samples of the
Yakushima Granites, and the Cape Shiono and Cape Muroto Granites.

These results are summarized in Table 1 (physical properties of Neogene granitic rocks in Japan).

Keywords: density, porosity, magnetic susceptibility, NRM, Qn ratio, granitic rocks, Neogene
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Sampling sites of Neogene granitic rocks in Japan (this study).

Area 1: Echigo-Yuzawa, Wada Pass and Nasu-Dake Granites, Area 2: Chichibu and Tanzawa Granites, Area 3: Kofu and Kai-
Komagatake Granites, Area 4: Cape Shiono and Cape Muroto Granites, Area 5: Southern Kyushu (Satsuma Peninsula and Osumi
Peninsula) Granites, Area 6: Yaksushima Granites. The distribution areas of Neogene granitic rocks were plotted from the digital
data of the seamless geologic map of Japan at a scale of 1:200,000 DVD edition (Wakita et al., 2009)
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Fig.2 Relationship between density and chemical compositions

(Si0,, total Fe as Fe,0;) of the Chichibu and Tanzawa
Granites. Black solid lines indicate linear regression
lines. (a) Relationship between density and SiO,,
(b) Relationship between density and total Fe as Fe,Os.
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Table 1 Physical properties of Neogene granitic rocks in Japan (this study).
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Fig.3  Histogram of dry density distribution.
(a) Echigo-Yuzawa, Wada Pass and Nasu-Dake Granites, (b) Chichibu and Tanzawa Granites, (¢c) Kofu and Kai-Komagatake
Granites, (d) Cape Shiono and Cape Muroto Granites, (¢) Southern Kyushu (Satsuma Peninsula and Osumi Peninsula) Granites,
(f) Yaksushima Granites.
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Fig.4 Histogram of porosity distribution.
(a) Echigo-Yuzawa, Wada Pass and Nasu-Dake Granites, (b) Chichibu and Tanzawa Granites, (¢) Kofu and Kai-Komagatake
Granites, (d) Cape Shiono and Cape Muroto Granites, (¢) Southern Kyushu (Satsuma Peninsula and Osumi Peninsula) Granites,
(f) Yaksushima Granites.
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Fig.5 Histogram of magnetic susceptibility distribution.
(a) Echigo-Yuzawa, Wada Pass and Nasu-Dake Granites, (b) Chichibu and Tanzawa Granites, (¢c) Kofu and Kai-Komagatake
Granites, (d) Cape Shiono and Cape Muroto Granites, (¢) Southern Kyushu (Satsuma Peninsula and Osumi Peninsula) Granites,
(f) Yaksushima Granites.
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Fig.6  Relationship between dry density and magnetic susceptibility.
Three straight lines indicate the boundaries of paramagnetic and lower magnetic, lower and medium magnetic, and
medium and high magnetic zones, respectively.
(a) Echigo-Yuzawa, Wada Pass and Nasu-Dake Granites, (b) Chichibu and Tanzawa Granites, (c) Kofu and Kai-
Komagatake Granites, (d) Cape Shiono and Cape Muroto Granites, (¢) Southern Kyushu (Satsuma Peninsula and Osumi
Peninsula) Granites, (f) Yaksushima Granites.
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Fig.7 Relationship between dry density and NRM.

(a) Echigo-Yuzawa, Wada Pass and Nasu-Dake Granites, (b) Chichibu and Tanzawa Granites, (¢) Kofu and Kai-Komagatake
Granites, (d) Cape Shiono and Cape Muroto Granites, (¢) Southern Kyushu (Satsuma Peninsula and Osumi Peninsula)

Granites, (f) Yaksushima Granites.
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Fig.8 Histogram of On ratio distribution.
(a) Echigo-Yuzawa, Wada Pass and Nasu-Dake Granites, (b) Chichibu and Tanzawa Granites, (¢c) Kofu and Kai-Komagatake
Granites, (d) Cape Shiono and Cape Muroto Granites, (¢) Southern Kyushu (Satsuma Peninsula and Osumi Peninsula) Granites,
(f) Yaksushima Granites.
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Fig.9
intensity of the Earth’s magnetic field is 50,000 nT.

(a) Echigo-Yuzawa, Wada Pass and Nasu-Dake Granites, (b) Chichibu and Tanzawa Granites, (c) Kofu and Kai-Komagatake
Granites, (d) Cape Shiono and Cape Muroto Granites, (¢) Southern Kyushu (Satsuma Peninsula and Osumi Peninsula)

Granites, (f) Yaksushima Granites.

Relationship between magnetic susceptibility and NRM. Solid lines show On = 0.4. On ratio was calculated, assuming that the
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Cretaceous Granite in the Chubu Region
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Fig. 10  Relationship between dry density and porosity.
(a) Cretaceous granitic rocks in Chubu Region (Kanaya
and Okuma, 2011), (b) Neogene granitic rocks (this
study). Black solid lines indicate regression curves.
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