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Abstract : The a track method using cellulose nitrate film (Kodak LR 115 Type 2)
was applied to monitoring annual variations in radon concentration of active
faults. The track density is related to exposure time of film, depth of bore hole,
depth of film position in the hole and soil temperature, aside from kind of soils
and basement rocks. The best fit conditions for the monitoring work were found
by both laboratory and in situ experiments. Seasonal variations in apparent
track density, which are commonly observed at monitoring stations, are ascribed
to annual variations of soil temperature. Fine-grained mineral particles like
zircon were identified as the source of the radial track spots, occurrence of which
is distinct from the distribution of normal @ track. Fine-grained mineral
particles could be accidentally adhered on the surface of film while replacing it

particularly in windy seasons.
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Table 1 Weekly observation sites

Tgim of Nun}ber Annual
. ser- o) variation
Mark Name of fault Location vation holes of track
density
A Atera Miyawaki, Fukuoka,Gifu 1980.2- 6 +
C Median Tectonic Line Arumi, Shinshiro, Aichi 1980. 10~ 5 +
F Fujigawa Lower Reach of Fuji River 1978.7~ 7 +
H Himenoyu Himenoyu, Nakaizu, Shizuoka 1978.7- 4 +
1 Inatori- Omineyama Inatori, Higashiizu, Shizuoka 1978.5-1984.3 7 +
K Kozu-Matsuda Sogodai, Ohi, Kanagawa 1980. 2- 8 -
Ka Karasuyama-Sugonuma Inari, Sekijo, Ibaraki 1983. 4~ 5 -
M Matsushiro Tennoyama, Matsushiro, Nagano 1981.10- 5 +
S Shibakawa Torinami, Shibakawa, Shizuoka 1985.4- 7 ?
T Tanna Hata, Kannami, Shizuoka 1980.2 5 +
Ta Tachikawa Hakonegasaki, Mizuho, Tokyo 1984.4- 5 +
+ ! Existed, - : No existed, ? : Unknown.
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Fig. 1 Location of the weekly observation sites of
radon in soil gas using cellulose nitrate film.
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Table 2. Radioactive decay series (after KiMura, 1960)
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Fig. 2 Track registration geometry (after SAKANOUE,
1973).
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Table 3 Radioactive characteristics of standard
uranium specimen as alpha source.

Standard uranium as

Name source of alpha ray
- Uranium and its disin-
Nuclide tegration materials
Radioactivity density 14.5 Bq/cm?
Effective radioactivity area 4.9 cm?
Total radioactivity 71.0 Bg
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Fig. 3 Schematic profile of alpha radiation installation
for cellulose nitrate film.
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Fig. 4 Radiation time-tracks/cm® curves for cellulose
nitrate films of various production years.
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Fig. 5 Radiation time-tracks/cm’ curves for cellulose
nitrate film with changing the distance from the
source of alpha particles.
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Fig. 6 Radiation distance-tracks/cm? curve for sellu-
lose nitrate film exposed for 90 minites.
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Fig. 7 Relation of the range to the energy of alpha
particles in the air (15°C, 760 mm Hg) (after
KiMUra, 1960).
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Table 4 Uranium and thorium content of uranium

ore.
Sample Location U Content Th Content
. Ningyotoge,
Uranium ore Kamisaibara, 2.1% 7.1ppm
Okayama

Analyst : Yutaka KANAI
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Fig. 8 Schematic profile of the experimental system using uranium ore as a source of radon.
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Fig. 9 (a) Depth-track density (1:1'aclx:s/cmZ - day) curve for cellulose nitrate film hanging into the pipe with
different filling materials.

(b) Depth-track density (tracks/cm2 - day) curve for cellulose nitrate film placed on the bottom of a cup
for different filling materials.
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Fig. 10 Schematic profile of the experimental pipe used
for laboratory experiments with uranium ore
as a source of radon.
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Fig. 11 Depth-track density (tlracks/cm2 - day) curve
for cellulose nitrate films placed at various
depths in the experimental pipe.
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Fig. 12 Schematic profile of the observation pipe used
for in situ experiments.
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Fig. 14 Temporal changes in track density (1:1"acks/cm2 - day) and five-week moving average at the Shinshiro,

Matsushiro and Atera observation sites.
TD : Track density MA : Moving Average
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Fig. 15 Seasonal variations in soil temperature at
Nagano, Gifu and Nagoya meteorological
observatory.

AV : Soil temperature (depth 50 and 100 cm) at
Nagano

O6 : ditto Gifu

AA : ditto Nagoya
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Fig. 16 Temperature dependence of track density in
cellulose nmitrate film experimentally determined
using uranium ore as a source of radon.
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Fig. 17 Track pits ovserved after exposure to uranium
ore as a source of radon for 7 days, at tempe-
rature 4°C (a) and 25°C (b).
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Fig. 18 Radial track spot detected in a film from the
observation hole No. 5 on the Atera fault.
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Fig. 19 Radial track spot produced by radioauto-
graphy test using a zircon crystal.
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