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ABSTRACT

Marine organisms can receive radiation doses from naturally occurring radioactive
materials and artificial radionuclides via sediment and seawater (external doses) and ingestion of
organisms belonging to lower trophic levels (internal doses). Therefore, radiological risk assessment
for marine biota can be achieved by obtaining necessary data from the study of behavior and
bioaccumulation of radionuclides in marine organisms and the investigation of radionuclides transfer
in their food chain. The main aims of this research were (i) to study the uptake and depuration of Cs-
137 in seaweed (Gracilaria fisheri) cultured in artificial seawater of different salinities (20, 25, and
30 ppt) and varying Cs-137 concentrations (2, 4, and 8 kBg/L), and (ii) to investigate the possibility
of using the seaweed (Gracilaria fisheri) as a bioindicator for Cs-137 contamination in marine
ecosystems. The experiments in a laboratory setting were divided into two parts: Part | was the
assessment of Cs-137 accumulation in the seaweed, the Concentration Factors (CFs), and the uptake
kinetics within 7 days; Part Il was to determine the remaining activities, loss kinetics of Cs-137 into
uncontaminated artificial seawater in 14 days, and the biological half life of Cs-137. Radioactivities
were determined using a high-resolution gamma-spectrometry system. The Multifactor one-way
analysis of variance (ANOVA) and the Least Significant Difference method (LSD) were employed
to compare the difference among treatment means. The findings showed that the accumulation of
Cs-137 in seaweed increased under the following conditions: a longer exposure period (p<0.003),
lower seawater salinity levels (p<0.001), and a higher radioactive concentration (p<0.001). Thus,
Cs-137 accumulation is greater at a salinity level of 20 ppt than at 25 or 30 ppt; and at a radioactive
concentration of 8 kBg/L than at 4 or 2 kBg/L. The CFs of Cs-137 in algae ranged from 18.79 to
41.51. The uptake Kinetics of Cs-137 at 2 kBg/L concentration were fitted by linear models; while at
4 and 8 kBg/L concentrations were fitted by the one-component first-order kinetic models. The
latter models show tendencies to reach saturation at the range from 53.38 to 177.63 days, with the
estimated CFs ranging from 19.24 to 63.84. The loss kinetics of Cs-137 at 2 kBg/L was described by
a two-component exponential; whereas at 4 and 8 kBg/L concentrations were described by single-
component exponential, with the calculated biological half life of the long component ranging from
9.881t0 17.88 days. The percent of Cs-137 remaining at the concentrations of 2, 4 and 8 kBg/L at the
end of 14 days were 26.38-30.90, 46.71-60.07, and 29.24-39.81, respectively. Therefore, it can be
concluded here that seaweed (G. fisheri) has an appropriate biological half life and can be used as a
bioindicator for Cs-137 contamination in seawater.
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