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Abstract

The thermal history of the Nojima Hirabayashi NIED (National Research Institute for Earth Science and
Disaster Prevention) drilling core was investigated by electron spin resonance (ESR). The Ti center, Al center
and E’ center in 14 quartz samples were used for the analysis. The results of the shallower Nojima Hirabayashi
drilling core produced by Geological Survey of Japan (GS]) showed a thermal effect on the ESR signals at two
different depths, around 250m and 600m. In comparison, the results from the Hirabayashi NIED core showed
no clear thermal effect on ESR signals. This means that the heat was insufficient to change ESR signals. Only
the deepest sample (1,824m) nearer the fault plane might be affected thermally because the signal intensity of
the Ti center decreased. In addition, the signal intensity of the Al center sometimes became large in the fault
zone, especially in core samples where there were many cracks. The effect of water, heat or stress on the Al

center must be studied in the future.
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Fig. 1 Annealing diagram of an ESR signal.

It is a case of first order decay with parameters of activation energy FE,, 1.1 eV and

frequency factor v, 4.1X10* s7%.
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Table 1 ESR sample list.
e Samp"ng pOint Core Number Depth (m) Description (Ikeda et al. 1998)
200 for ESR measurements 1L 100 Granodiorite
4-2-R 202 Tonalite
7-3-L 450 Tonalite
400 12-2-R 660  Tonalite
13-4-L 670 Tonalite
17-3-L 837 Tonalite
600 31-2-11a/b 1056 Cataclastic Rock
38-2-14 1099 Cataclastic Rock
55-4-34 1188 Granodiorite
800 78-5-40 1302 Granodiorite
121-5-L 1515 Tonalite
149-5-L 1655 Tonalite
- 180-5-39 1804 Cataclastic Rock
1000 - 185-1-3 1824  Tonalite
1200 Long core samples &2 ESR HlE &4
available Table 2 ESR measurement conditions.
Al center Ti center E' center
Center Field (mT 328 340 337.5
1400
Sweep Width (mT) 5 5 0.5
Microwave Power (mW) 5 5 0.001
Modulation Frequency (kHz 100 100 100
1600 Modulation Width (mT) 0.1 0.1 0.02
_ : Time Constant (s) 0.1 0.1 0.3
- Tonalite . Accumulation 5 5 40
1800 & e Cataclastic Rock
1

2 AR NIED a 7KK, &KEIE ESR #IE A
TeEREEAL R R, a7 AR OREKITHES
(1998) W& 3.

Hirabayashi NIED core and sample points for
ESR analysis.

14 samples were taken for this study. Descrip-
tion of the whole core was referenced from
Ikeda et al. (1998).
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Fig. 3

ESR signal intensities in the Hirabayashi NIED core samples. Boundaries between the

cataclastic rock and the host rock (tonalite or granodiorite) are shown as horizontal lines
in the figures. Error in the Ti and Al centers was the standard deviation for 5 measure-
ments. Error in the E’ center was presumed to be noise intensity because the E’ center was
very weak even after measurements over a period of 3 hours.
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