First Latin-American Congress

on Solid State Dosimetry and Radiation Measurements

THERMOLUMINESCENT DATING OF SEDIMENTS COLLECTED IN DIFFERENT
DEPTHS OF SHELLMOUND SANTA MARTA I, SANTA CATARINA, BRAZIL

MENDES, L.*2, BRITO, M.12, GENNARI, R.F.% CANO, N.F. 23, CHUBACI, J.F.D.2and WATANABE, S.2

nstituto de Pesquisas Energéticas e Nucleares, 05508-000, S&o Paulo, SP, Brasil, l.mendes@usp.br
2Instituto de Fisica, Universidade de Sdo Paulo, 05508-090, S&o Paulo, SP, Brasil
3Insituto do Mar, Universidade Federal de Sdo Paulo, 11015-020, Santos, SP, Brasil

Introduction: The dating of archaeological sites has
significant importance for understanding the history and
culture of the region. In this work, through physical
methods, it will be possible to understand more about
the history of shellmounds in Santa Catarina state re-
gion. This work aims to determine the age of sediments
from different layers of the shellmound Santa Marta I,
one of the largest shellmounds in the region, located in
Laguna, Santa Catarina, Brazil. Samples of shells and
sediments from layers with different depths were col-
lected, from the surface to the point closest to the center
of the shellmound. The results of 3 sediment samples
collected at different depths will be presented. Thermo-
luminescence (TL) was the method used for sediment
dating. For reconstruction of the accumulated dose, the
additive method was used. The annual dose of the sedi-
ments of each layer was obtained through the gamma
spectroscopy technique. To calculate the age, the resid-
ual TL of the sediments was considered.

Material and method: In a room with red lighting,
the shells of each tube were separated from the sedi-
ment. The sediment samples were identified as S1, S2
and S3, sample S1 is closer to the surface, S3 is closer
to the center of the shellmound and sample S2 was col-
lected at a depth between samples S1 and S3.

The sediment samples were cleaned with chemical
solutions in order to extract the quartz grains. The sam-
ples were left for 1 h in 40% H,O- solutions to eliminate
organic particles, 37% HCI, forming chlorides from me-
tallic particles or compounds, and 28% HF to corrode
the surface of the quartz grain. to eliminate the effect of
alpha radiation. After cleaning, the samples were
washed with distilled water. After drying, the samples
were pulverized and sieved. Grains with diameters be-
tween 0.080 and 0.180 mm were used for analysis. The
sediments were separated into 8 to 9 portions of approx-
imately 500 mg. The sediment samples were irradiated
with gamma radiation at doses from 5 to 100 Gy in a
multipurpose irradiator with a ®©Co source.

Results: Age determination is calculated through
the ratio of the accumulated dose (Gy) to the annual dose
(mGylyear). To determine the accumulated dose of the
sediments, thermoluminescence analyzes were per-
formed. To plot the TL response intensity curve as a
function of dose, the peak of 350 °C was chosen because
it is more stable and increases as a function of dose. It is
necessary to know the thermoluminescence acquired by
the sample since it was buried, the last time it was ex-
posed to light, this causes an overestimation of age, for
this reason, correction of the accumulated dose was per-
formed considering the residual TL. To estimate the an-
nual dose, it is necessary to know the contents in ppm of
238, 22Th and the percentage of “°K present in the en-
vironment where the samples were collected through the
gamma spectroscopy technique. Table 1 presents the
values of accumulated dose, annual dose and age of each
sample.

Danto Dacto Idadeto
Sample  (mGyra) (Gy) (ka)
S1 1,73+0,03 2,15+0,39 0,13+0,15
S2 1,61+0,03 6,27+0,45 2,09+0,18
S3 1,32+0,02 8,55+0,94 4,07+0,53

Figure 1: Table 1: Results of the annual dose rate,
accumulated dose and age with their respective uncer-
tainties for the sediment samples analyzed by thermolu-
minescence.

Conclusions: The location of the S1 sample, close
to the edge of the shellmound, is one of the reasons why
the value of the accumulated dose is low, it is possible
that part of the top material of the shellmound has gone
to the edge, or because it is located in a less deep layer,
the solar radiation has reached this region of the shell-
mound. Samples S2 and S3 have ages between 2 and 4
thousand years, it is estimated that this is the period
when the construction of the shellmound started.



