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Thermoluminescence dating of the pumice-tuff for the blind test

by the quartz inclusion method

Shozo Hiraca* and Yoneta IcHIKAWA**

Abstract The pumice-tuff for the blind test is dated by the quartz inclusion method. The
samples were collected in Omachi city, Nagano Prefecture, and their ages are assumed to be
0.3 to 0.4 Ma geologically. The assessed TL age is 0.294+0.03 Ma (119, error). If the dry
condition had been continued over the geological time, the expected age is 0.264+0.02Ma
(79%,), otherwise for wet condition 0.3240.02 Ma (7%) is expected.

In this TL dating, taking account of the propagation of error, the associated error is as-
sessed, based on the experimental error due to the reproducibility of the TL intensity. The
method of error assessment is described in detail on each stage of TL dating.

Thus it was revealed that the quartz inclusion method is useful with the sufficient precision
for the age of the order of 10° year, though depending on the TL characteristic of the sample.
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Fig. 1 TL glow-curves and plateau test of the quartz from pumice-tuff for the blind test.

Curve N is the natural glow-curve and curves N4+2. N4
red-hot glow is also shown.

(200-400----.+ Gy) ones, respectively ;
the ratio of two glow-curves N and N--6.
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Fig. 2 First-glow growth characteristic for evaluation of the equivalent dose ED of the quartz

from pumice-tuff for the blind test.

PD and I represent the paleodose and the supralinearity correction, respectively.
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Fig. 3 Second-glow growth
evaluation of the supralinearity correction I of the
quartz from pumice-tuff for the blind test.
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Fig. 5 Glow-curves from TL dosimeter phosphor CaSO, : Tm for evaluation of the

gamma dose-rate.

Curves @ and (@ are obtained from the TL dosimeter buried over 72 days at the

sampling site in Omachi city, Nagano Prefecture.

Curve (@ is obtained from the TL

dosimeter not buried but left in the blind test planncr’s room ; the red-hot glow is

also shown.
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Table 1

(a) Evaluated paleodose.

TL dating of the pumice-tuff for the blind test.

Sample ’ ED (10:0Gy) | I (10:6Gy) | PD (10°Gy)
1-2 \sJiann) 6.3.1.0.7(11)
1-4 1 5.840.3( 5) | 0.24-20.05(23) | 6.0-0.3( 5)

MEAN ‘ 5.940.4( 6) 6.240.4( 6)

ED : Equivalent dose. I:
PD : Paleodose. MEAN :

(b) Evaluated effective dose rate

Supralinearity correction value.

Based on the mean ED.

under various climatic conditions.

Climate k' Dsg (mGy/a) |D;+D.(mnGy/a) D, (mGy/a)
dry 1.414£0.04( 3) 2.3440.07( 3)‘
wet B 0.97+0.03( 4) --lﬁ.Olj:0.0G(‘g)— 0.9740.02( 2) Ml.95i0.5§
mean 1.2 £0.2 EI;—)— ?41 +0.2 (9

k' : Correction factor for grain size.

D;+Dg : Dose rate of y- and cosmic rays.

Dg : Dose rate of B-rays.

D; : Effective dose rate.

(c) Assessed TL age under various climatic conditions in Ma unit.

Sample ‘ dry “ wet ’ mean
1-2 ! 0.27-:0.03(11) 0.32j;0.04(11)! 0.2940.04(14)
1-4 ‘ 0.2640.01( 5) | 0.31:£0.02( 6)l 0.284.0.03(10)
MEAN 1 0.2640.02( 7) ' 0.320.02( 7) ] 0.29+0.03(11)

All the values in parentheses are error percent.
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Fig. 6 TL age under the various climatic conditions of the pumice-tuff for the blind test.
Samples were collected in Omachi city, Nagano Prefecture. MEAN is based on the mean equivalent dose

of the samples 1-2 and 1-4.

In MEAN age, the small circles and short error bars represent the

weighted mean and overall error assessed after Arrken, 1985.
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