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Hiroshi Kanaya and Shigeo Okuma (2011) Physical properties of Cretaceous to Paleogene granitic rocks
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Abstract: About 1500 granitic rocks exposed in the inner zone of Southwest Japan were collected and
measured on their physical properties such as density, porosity, magnetic susceptibility and Natural
Remanent Magnetization (NRM). The results were classified in seven areas (Hokuriku, Chubu, east Kinki,
west Kinki, east Chugoku, central Chugoku and north Kyushu) and their geologic time (late Cretaceous:
K., K,, Paleogene: PG,, PG,, Neogene: N,, N;) and compared with the same geologic time between each
area.

1. Density

The mean density of K, , (older Ryoke) of the Chubu area, east Kinki area, and K, of the north Kyushu
ranges 2.72~2.74 (g/cm3=10’kg/m’) and that of the PG, of the Hokuriku area, PG, of the central Chugoku
area shows 2.62.

2. Porosity

The mean porosity shows 0.45% in the east Kinki area K, (younger Ryoke) and 1.27%, PG, of the
central Chugoku area with the mode of 0.22 to 0.79%. Rock density is inversely proportional to its
porosity.

3. Magnetic susceptibility

Magnetic susceptibilities of K, , (older Ryoke) and K, (younger Ryoke) in the Chubu area and K, , and
K, in the east Kinki area show lower value of 10*. Magnetic susceptibilities of the K, in the Hokuriku
area, west Kinki area and central Chugoku area show from 10™ to 10”. In addition, those of K, of the east
Chugoku area and north Kyushu area (west part) contain small amount of 107 order. Most of Paleogene
PG,, PG, samples show relatively strong magnetic susceptibilities of 10 and 10” but some show weak
susceptibility of 107,

4. Density and magnetic susceptibility

Considering the basisity of rocks, measured results are classified by Kanaya and Okuma (2010) into four
groups, paramagnetic, low magnetic, medium magnetic and high magnetic. Accepting this classification,
granitic rocks K, , and K, of the Chubu and east Kinki areas are defined as paramagnetic to low magnetic
zone, K, of the Hokuriku area, west Kinki area and central Chugoku area contain paramagnetic to medium
magnetic samples and K, of east Chugoku area contains paramagnetic to medium samples and small
amount of high magnetic samples.

5. Natural Remanent Magnetization (NRM)

No relationship between the density and NRM is observed but there is a correlation between the
magnetic susceptibility and NRM. Konigsberger ratio (On) of about 90 percent rock samples shows less
than 0.4.

These results are summarized in Table 1 (physical properties of Cretaceous to Paleogene granitic rocks
in the inner zone of Southwest Japan).

Keywords: density, porosity, magnetic properties, granitic rocks, the inner zone of Southwest Japan.
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Fig. 1

Sampling sites in the inner zone of Southwest Japan.

a: Hokuriku area, b: Chubu area, c: east Kinki area, d: west Kinki area, e: east Chugoku area, f: central Chugoku area, g:

north Kyushu area.
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Table 1 Physical properties of Cretaceous to Paleogene granitic rocks in the inner zone of Southwest Japan.
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Fig.3 Histogram of density distribution of each area (Late-Cretaceous: K,,, K, Paleogene: PG,, PG,, Neogene: N;, Nj).

a: Hokuriku area K,, b: Chubu area K, ,, c¢: Chubu area K,, d: east Kinki area K, ,, e: east Kinki area K,, f: west Kinki

area K,, g: east Chugoku area K,, h: central Chugoku area K,, i: north Kyushu area K,, j: Hokuriku area PG, k: west

Kinki area PG,, l: east Chugoku area PG, m: east Chugoku area PGy, n: central Chugoku area PG, o: central Chugoku

area PG, p: Hokuriku area N;, q: Hokuriku area Nj.
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Fig.3  Continued.
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Fig.7 Relationship between density and NRM. See also Fig.6.
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Histogram of @n ratio distribution of each area. See also Fig.3.
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