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Introduction
Thermoluminescence(TL) of ~Jartz which was extracted fram eolic quater­

nary sand was investigated for TL ~ating propase . The dose dependencies of the
TL intensi ty of garrl1!ld irradiated samples and the effect of sun l ight exposure
were studied. Linear and sub linear dose dependencies were observed in low
doses region . The determination of the ages of the dunes can explain the most
important generations of dunes and their relationships with the changes in the
regional paleoclimate. The middle Sao Francisco river stabilized dune fields
that is an important aeolian inland sedimentation area. It was possibly origi­
nated during successive drier peI'iods of the Quaternary and nowadays is repre­
sented by unconsolidated sands. It is situated between the left bank of the
Sao Francisco river and Serra do Estreito (see Figure 1), occupying an area of
about 6000 km2. It extends down river along the Sao Francisco river for about
200 km from Barra to Pilao Arcado Bahia . Presently, this area is character­
ized by' a semi-arid climate with a rainfall of about 600 mm/yaar (Barreto and
Suguio , 1995).

Experimental
The samples used in TL measurements were submitted under a chemical

treatment using HF, HCl and heavy liquid, in order to obtain only quartz
grains and to remove the alpha dose contribution. The TL measurements were
recorded with a Harshaw 2000A reader, rJth the heating rate of 10K/sec. AlI
the irradiations were performeã with a Co source.

Results and Discussion
Figure 2 shows an example of TL glow curves of the sarnples . Natural

sampIes show a peak 'at about 590 K, artificially irradiated cnes had peak at
about 400, 440 and 570 K. Figure 3 shows the Plateau Test (Aitken,1985) ap­
pl ied to TL glow curves showed in Figure 2. A good plateau region, from 523 to
623 K, was obtained for low dose irradiated sampIes (up to about 50 Gy).

The reduction in TL intensity of 590 K peak caused by sunlight exposure
is showed in figure 4. The rssidual TL is about 30% of the natural TL intens­
ity. The decay of TL intensity of 590 K peak (I) had a exponential behavior,
1= a +b exp (-t/c), where a, b and c are constant and t is the sunlight expo­
sure time . The residual TL intensity values were different for each samples.

Figure 5 shows typical results of dose dependence. The curves can be
fitted for alI the samples by the equation: I=d(l-exp((-e ( x+ f)J}, where d,
e and f are the constant and x is the additive dose. In spite of similarity of
the results, which were observed in large dose interval, a linear and sub
linear dose dependenc íes were observed in low doses region, as í s shown in
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Fi:]nre 6.
The (\ose dependence fo::: the samples 'Nhich were exposed to sunlight ror

10 hours and then garrnr.a-ray L:racHatp.d was s tudíad. Typical rasul ts are shown
in ~'igul"€'s 7. TL sens í t í ví tytof some sampl.as chanqed after sunl i.ght exposure
and the original linear behavior changed. to polynomial ane, or vice versa (s~e

Table 1). The AO "values were obtained by additive doses (Singhvi et a1,1982)
and total bleach-regeneration method (Proszynska. 1983; Debenham, 1983). The
results are ~hown in Table 1.

Té\blc 1 .: ,1ccuDIi11ated doses of dunes seiaples: fram Bahia Sret:e, Brazi l , AVl is
tne accumul etieâ doses determined by using the eââi tive dose and AD2 by ttie
total bleach-regenAration method.

sample
finO
SFl3
SFl4
rCA08
ICA19
rCA20

ADl (Gy)
(9.4+0.6)
(3.0+0.3)
(4.0+0.2)
(6.2+0.4)
(5.6+0.5)

(16.0+3.2")

fitting
po1ynomial
polynomial
polynomial
linear

polynomial
polynomial

ADl(G}')
(8 .0+0.5)
(3.0+0.6)
(5 .4+0.3)
(6.0+0.4)
(5.3+0.3)
(12.5+3.1)

fitting
linear

polynomial
linear
linear

polynomia1
po1ynomia1

Conc1usions

In this work, TL of gamma irradiated quartz showed, in general, a
linear and/or sub linear dose dependence . Supralinearities in low dose region
were not observed. The sunlight bleaching changed the TL response in some
samples. For samples which has small AD values, we can determine closed AD
values (Tanle 1).

In the case which the sub linear dependence starts at very low dose, the
results showed that I may belrelated to a double stage excitation, then I can
be expressed as: I = aD + bD , where a and b are the constant and D í s the
applied dose.

The linear dependence at low dose was also observed. For example the
ICA08 sample (Table I); the constant b of above equation become zero, i t
seems to be due to single stage excitation; the sub linear behavior starts at
higher dose, more than 50 Gy.

Acknowledgements
S H Tatumi's participation in symposium was sponsored by Fundo Bunka de
Pesquisa and FAPESP (Fundacao de Amparo a Pesquisa do Estado de Sao Paulo).
The authors wish to thank Prof Dr T Nagatomo for his constructive suggestions
on this work.

REFERENCES
-Barreto A M F and Su9Oio K, 1995 Anais V Congresso da Associacao Brasileira
de Estudos do Quaternario e XI Simposio de Sedimentologia Costeira, 32-36.
-Aitken M J, 1985 Thermoluminescence Dating, Academic Press London.
-Singhvi A K Sharma Y P and Agrawa1 O P, 1982 Thermoluminescence dating of
sand dunes in Rajasthan, India Natur~ 295 313-315.
-Proszynska H, 1983 TL dating of some sub-areal sediments f rom Poland PACT
Journal 9 539-546.
-Debenham N C and Walton A J, 1983 TL properties of some wind-blown sediments
PACT Journal 9 531-538.

9



,.,.-...,..

'~

/ 11 . .l(1~"'l m' .•.6oI'.
o a.:..J1.U r1UaJ. Il%In.r'.....J'T

j
. SM .. I(,.......(...1ft,U.•J1•

..."urr.~IU.rJL'"

I , ,I ,

Figure 5.: e.a-e Oos. depencSenc::. or 590 IC pe.k •

-
.- ..........

----...:;;;=.:::......,_., , ,-
-

llD -i:"':":'=-~__o .,( \M ""'::;u. "'-

em r ••,_-,~

[:'1_..0:-.

If Il

J
,!

- •• ... I. ... ..

1
I
f
,!

..

•• ~; I;•• r"•• p,, , . ,.. o o

,c o

I.

: : :

...

o

..
I • ~ IA

~:~~j~lo
~o 'ri I

••

011
e • r

.' ~Io b

.
1 ·H-t--t-H-t--t-H-d--t-H-l--I-H-l--I--I-l-'J..-ol-l
,!
1
e!. 11-"+-++f-+-1o-++f-+~~H~*H-Hf-+-l

"

•d.
I

Flgur. 3. 1 ,"teIO T..t of 590 I. TI. peU of the quartl .
'Igur. 71. : LI,.ar doM cSe~ or ''0 l n. pel•• laD l1gbt b!Md'*I
.upl...

• , ..........4Ill\1.'IJ ...
..1MT7t"M""Jf,,~J

.... , • ..-.....c«1t:tM..

..onJ..~.rtliUD

.~.--:-'-......._.L---,L_..L-......._.L--L_'-......._.L--l

I
I ·
r
~

• ItU

"
Il •

'I9'lU 4.1 Dte-r CU"" 01 tM 590 I n peu caCMd b7~ l1ght uponre
'1;0" 7b. 1 Sob 11 cio•• clI~ ., ~,o r n. '#UI. _ IIpl
bhllChed qu...f 1...


