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TL Dating of Active Fault

—— All fine grains do not always give the younger TL age ——
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Abstract

We tried TL dating for the quartz incluston from the fracture zone of the Tsuruga
Fault. As the growth curves showed a tendency of saturation, we evaluated the equivalent
doses by a curve fitting to a exponential function. Although the natural TL intensity of the fine
grains is lower than that of the coarse ones, the equivalent doses, and so the TL ages have no de-
pendency on grain size. The differences of TL characteristics of samples show the circum-
stances well. (D The finer grains have the lower saturation level. @ All fine grains do not
always give the younger TL age. The fact that the decrease of effective trap number has ex-
tensively occurred to fine grains after faulting is responsible for the former. The latter infers
the existence of a certain limited grain size, for the sample of which, the paleodose is zeroed
most effectively. TL age of the Tsuruga Fault is 33+3 ka. It gives only the upper age limit of

the latest faulting, for complete zeroing is not confirmed.
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Fig. 1 Locality of the Tsuruga Fault and sampling site. The figure is based on a topographic map

“Tsuruga”, 1:50,000 in scale published by Geographical Survey Institute (1993) and “Ac-
tive Faults of Japan” edited by the research group for active faults of Japan (1991) .
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WET-SIEVING | [grain size of sample A: 250~150,
B: 150~105,
C: 105~ 75,
D: 75~ 63 um]

I HCI TREATMENT ] [with 10% HC| for 60 min (100 ml per sample of 15 g) ]
(Rinsing with distilled and deionized water for 30 min]
[Drying at 40°%C]

I DRY-SI1EVING } {Sieve opening for each sample is the same as mentioned above.]

lREWV'NG MAGNETIC] [using a magnetic barrier laboratory separator]

| 10 um ETCHING I [with 20% HF for 45 min (100 mi per sample of 5 g) ]
[Rinsing with acetone for 30 min]
[Rinsing with distilled and deionized water for 30 min]

[Drying at 40C]

I GRINDING —l {softly on a sieve to crush the decomposed feldspars]
[ Sieve opening for each sample corresponds to the etched grain size.]

Fig. 2 Flow chart of sample preparation based on the quartz inclusion method. All the procedure
was executed under red light of 12 Ix or less.
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Fig.3 Natural TL glow curves of the quartz from the fracture zone of the Tsuruga Fault. The
quartz grain size of sample A, B, C or D is 250~ 150, 150~ 105, 105~75 or 75~63 um, re-
spectively. Each TL glow curve is the average of 3~ 5 measurements corrected for back-
ground. The maximum deviation of the measurements is 7% at most.
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Table 1 TL characteristics of the quartz from the fracture zone of the Tsuruga Fault.

Sample Saturation level Potential TL Sensitivity
(arb. unit) (arb. unit) (10™3/Gy)
A 3.5+0.6(16) 1.7+0.6(32) 1.8+£0.9(50)
B 2.9%0.1( 5) 1.34+0.2(11) 2.3+0.6(25)
C 1.410.1( 8) 0.1+£0.1¢91) 3.4+£2.0(58)
[D 1.0 0.1 0.5 ]

The quartz grain size of sample A, B, C or D is 250~150, 150~105, 105~75 or 75~63 um, respec-
tively. Each value is obtained from a curve fitting to a function: y=a—b*exp(—c *¥x), where y is
the TL intensity and x is the dose. Its parameter a, b or ¢ represents saturation level, potential TL
or sensitivity, respectively. Equivalent dose [ED] can be obtained from these parameters using a
equation: ED=1/c *In(a/b). Weighting is used for sample A, B and C, but not for D. The values for

D are only shown for reference. All the values in parentheses are error percent.
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Fig. 4 First-glow growth characteristics of the quartz from the fracture zone of the Tsuruga Fault

for evaluation of the equivalent doses. The quartz grain size of sample A, B, C or D is 250
~ 150, 150 ~ 105, 105 ~75 or 75~ 63 um, respectively. The curve fitting using weighting
was done for sample A, B or C (W;=1/0;). Unity weights, however, were used in the fit for
sample D. Error bars represent * 20 uncertainties.
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Table 2 Equivalent dose, annual dose and TL age of the quartz from the fracture zone of the

Tsuruga Fault.

Sample Equivalent dose Annual dose (mGy/a) TL age
(10%Gy) B 7Y +cosmic Total (10%a)
A 4.0x0.3( 7) 4.1£0.5(11)
B 3.2%£0.2( 6) 3.3+0.3(10)
6.310.8(13) 3.3£0.1( 4) 9.6+0.8( 8)
C 7.2%+1.5(21) 7.511.7(23)
[ D 41.6 43.4 ]

The quartz grain size of sample A, B, C or D is 250~150, 150 ~105, 105~75 or 75~63 um, respec-
tively. The values for D are only shown for reference. All the values in parentheses are error per-

cent.
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Fig. 5 Growth curves of paleodose before/after faulting. The more extent of zeroing at fault move-
ment, the youger TL age is evaluated. Fine grains are considered to be more suffered
zeroing than coarse ones.
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