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Abstract

In order to verify whether the paleodose was fully zeroed at the last faulting, we have investigated two sam-
ples from the Nojima earthquake surface fault, Awaji island in Japan, which occurred on January 17, 1995.

The samples were collected from the fault plane itself and the rest of the same crush zone. The scraped
widths were less than 1 mm for the former, and less than 7 mm for the latter. Both samples of fine grains (1~8
1 m diameter) were subjected to the thermoluminescence (TL) measurement using the fine grain method.

The detectable existence of the natural TL glow in both samples was clearly verified at the last faulting. The
TL intensities were summed over the plateau region to evaluate the paleodoses using the additive dose method,
and the results were compared with each other. As a result, the extent of zeroing was estimated, being 24~32%
by TL intensity or 31~41% by paleodose.

The present results are found to give larger values than those from the conventional samples coliected from
the lump of a crush zone. Therefore, the fine grain method proposed in this study is thought to be more desirable
one for evaluating the real activity of a fault.

Additionally, the estimation of the paleodoses, annual doses and TL ages was applied to the fault gouges for
the first time using the fine grain method.
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Fig. 1 TL glow curves of the fault gouge from the Nojima earthquake surface fault. The sample [A] is from the fault plane itself
and the sample [B] is from the rest of the same crush zone. The scraped widths are less than 1 mm for the former, and less
than 7 mm for the latter. Both measured samples are the fine grains of 1~8 4 m diameter. Curve N is the natural glow
curve and curve N+ y s are the natural plus artificial ones. The 7 s indicate additive doses in Gy. Each glow curve is the

average of 3~5 measurements corrected for background.
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Fig. 2 Plateau test to the TL glow curves. Each sample notation is described in captions of Fig. 1. Curve N/(N+ y ) shows the
ratio of natural TL intensity to natural plus artificial y Gy's one. The plateau region common to both samples ranges 360~

390°C.
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Fig. 3 First-glow growth characteristics. Each sample notation is described in captions of Fig. 1. Plotted TL intensities are
summed over the plateau region, 360~390°C. Error bars represent * 1 o uncertainties.
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Table 1 Paleodose, annual dose and TL age for the fault gouge from the Nojima earthquake surface fault.

PN |
Sample | Paleodose,”hGy . Annual Do;e—i{éggzlig total TL Age/ka
94+ 6 (6.4)
A +

[A] 310248 | (574001 23) 334014 43) | 77+ 5 (6.0)

1%+mm@$1miMAa&O%iMB6m4w+m5@®
302003 (2. 07£0.15 3.6) | 142+13 9.5
(B] 47404 (8.5) Hﬁillézi

The sample [A] is the fault plane itself and the sample [B] is the rest of the same crush zone, scraped off a block sample by less
than 1 or 7 mm in width, respectively. Both measured samples are the fine grains of 1~8 ym diameter. In the columns of
annual dose and TL age, the upper row is for 100% radon loss and the lower for 0%. All the values in parentheses are error

percent.
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Fig. 4 Complete zeroing conditions for different grain sizes,
obtained from ESR intensities (E') of quartz under the
shearing experiments. Smaller grains need smaller nor-
mal stress and shear strain for complete zeroing of the
signal. Modified from Lee and Schwarcz (1994).
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Fig. 5 Schematic diagram showing the extent of paleodose zeroing of the fault gouge sample [A] from the Nojima earthquake sur-
face fault. In the case_ I , the paleodose of reference sample [B] was assumed not to be zeroed at all during the last event. In
the case_II, the extent of zeroing of reference sample[B] was assumed to be 10% by TL intensity and therefore 15% by

paleodose during the last event.
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