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Abstract: About 340 granitic rock samples (including 12 gabbroic rock samples) exposed in the
Abukuma Mountains, southern Tohoku region, were collected and measured on their physical proper-
ties such as density, porosity, magnetic susceptibility and natural remanent magnetization (NRM).

Two tectonic lines, the Futaba Fracture Zone (FFZ) and Hatakawa Fracture Zone (HFZ) trend
north in the east side of the Abukuma Mountains and the Tanagura Fracture Zone trends the NNW in
the west side. Therefore, the Abukuma Mountains are divided into three areas by these tectonic lines.
They are the east of the Futaba Fracture Zone, between of the Futaba Fracture Zone and the Hatakawa
Fracture Zone, west of the Hatakawa Fracture Zone (between of the Hatakawa Fracture Zone and the
Tanagura Fracture zone) and the South Area accompanied with metamorphic rocks. Eleven gabbroic
rocks from the west of the HFZ and one from the South Area were collected and measured.

The measurement result was averaged for each area.

1. Density

The mean density of these areas varies from 2.68 to 2.74 x10°kg/m?(g/cm?) according to the
means in the collected area, the lowest one is in the area between of the FFZ to HFZ, the second east
of FFZ, the third west of HFZ, the highest is South Area . Gabbroic rock samples have a mean density
of 3.03 x103kg/m*.

2. Porosity

The porosity shows from 0.53 to 0.68 % (with a mean value from 0.62 to 0.86 % and gabbroic
rock has 0.27 %).

3. Magnetic susceptibility

All the samples can be sectioned within a zone bounded by two straight lines, in a density-
magnetic susceptibility chart: The samples in the Abukuma Mountains lie from near the lower line up
to middle zone and are not distributed along the upper line except tonalite rock in the east of FFZ. The
magnetic susceptibility of middle zone of the Abukuma Mountains is only a third or a quarter to that
of the South Kitakami Mountains.

4. Natural Remanent Magnetization (NRM)

The relationship between the density and NRM could scarcely show correlation, but the mag-
netic susceptibility and NRM show more correlative. Konigsberger ratio (O#) s of the 70 or more
percent rock samples show less than 0.4. The low Ors are the same as the rock samples in the northern
Tohoku region.
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Fig. 1

Location map of the study area (southern Tohoku region).

Granitic rocks (cross), Gabbroic rocks (black) and Paleozoic basement (stripe) in the Abukuma Mountains modified from the
Geological Sheet Map 1:500,000 “Niigata “ (Fukuda ez al., 1958).
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Fig. 4 Histogram of density distribution of each area.

a: east side of the Futaba Fracture Zone, b: between the Futaba Fracture Zone and the Hatakawa Fracture Zone, c: west side of the

Hatakawa Fracture Zone, d: southern area.
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Fig. 5 Histogram of porosity distribution of each area. See also Fig.4.
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a East side of the Futaba Fracture Zone and gabbroic rocks b Between the Futaba and Hatakawa Fracture Zones
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Fig. 7  Relationship between density and magnetic susceptibility.

Two straight lines show the upper and lower limits between which most data are plotted.
a:(@) the east side of the Futaba Fracture Zone and () gabbroic rocks, b: between the Futaba Fracture Zone and the Hatakawa
Fracture Zone, c: west side of the Hatakawa Fracture Zone, d: southern area.
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a East side of the Futaba Fracture Zone and gabbroic rocks b Between the Futaba and Hatakawa Fracture Zones
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Fig. 8  Relationship between density and NRM.

a:(@) the east side of the Futaba Fracture Zone and () gabbroic rocks, b: between the Futaba Fracture Zone and the Hatakawa
Fracture Zone, c: west side of the Hatakawa Fracture Zone, d: southern area.
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a  East side of the Futaba Fracture Zone
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Fig. 9  Histogram of Or ratio distribution of each area.
a: east side of the Futaba Fracture Zone, b: between the
Futaba Fracture Zone and the Hatakawa Fracture Zone,
c: west side of the Hatakawa Fracture Zone, d: southern
area, e: gabbroic rocks.
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a East side of the Futaba Fracture Zone and Gabbroic rocks
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Fig. 10

Relationship between magnetic susceptibility and NRM. Solid lines show Or =0.2.

a:(@) the east side of the Futaba Fracture Zone and () gabbroic rocks, b: between the Futaba Fracture Zone and the Hatakawa
Fracture Zone, c: west side of the Hatakawa Fracture Zone, d: southern area.
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WIEEE RO B S 72 A - v 5 = ACAER A (B4 - KHE)

H1#& BILAERPIRS O FICR{b Al EOCX ML, FeO IZTERIC K 3).
Table 1 Major element compositions of the Wariyama granitic rocks analyzed by XRF (Titration
method for FeO).
Sample No. 266 361 451 453 454 455
R.No. 25635 25699 25732 25734 24735 25736
Si0, 66.86 66.92 65.82 68.17 66.93 71.44
TiO, 0.25 0.36 0.35 0.32 0.22 0.18
AlLO; 17.77 17.50 17.82 16.80 17.81 16.33
Fe, O3 1.14 1.58 1.62 1.52 1.01 0.90
FeO 1.07 1.03 0.99 0.82 0.99 0.82
MnO 0.06 0.06 0.06 0.05 0.05 0.04
MgO 0.69 0.89 0.75 0.64 0.61 0.50
CaO 3.73 4.46 4.45 3.67 3.83 3.01
Na,O 4.81 5.25 5.08 4.95 4.54 4.71
K0 0.89 0.57 0.54 0.31 1.14 0.44
P,0s 0.10 0.11 0.11 0.09 0.10 0.05
Fe(T) 2.33 2.72 2.72 2.43 2.11 1.81
LOI 1.60 1.35 1.40 1.70 2.10 1.55
Total 99.09 100.19 99.10 99.13 99.44 100.06
266 Kosai Toge 453 Takase Toge
361 Akidoshi Toge 454 Kosai Toge
451 Akidoshi Toge 455 Fukuda Toge
Zone II in the Kitakami Mountains and east side
of the Futaba Fracture Zone in the Abukuma Mountains
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Fig. 11  Relationship between Na>O and magnetic suscepti-
bility of Zone Il (4 marginal and Il central facies)
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Fig. 12 Relationship between Fe:Os(as total Fe) and magnetic
susceptibility of Zone I in the Kitakami Mountains
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