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ABSTRACT

Artisanal mining for gold is an easy to implement and fast growing farmhouse industry.
It is speculated to have a high impact on the environment due to the mobilized arsenic
from the gold-ore and mercury from the mining process. Therefore, the objectives of this
study were the detection of levels of arsenic and mercury in the habitat and the frog’s
tissue, to report the chromosomal aberrations observed in the Fejervarya spp. living in
the heavy metal contaminated areas and to confirm if chromosomal aberrations can be
induced in controlled conditions in the laboratory using a selected species
(Hoplobatrachus rugulosus). Hence, the research was conducted in two halves, the first
half was the field study, where sediment was collected with live samples of the Fejervarya
spp. from the study sites. The sediment and the frogs from the study sites were analysed
for concentration of arsenic and mercury. The rest were analysed for chromosomal
aberrations. The results of this study found that, sediments from the mines had elevated
arsenic concentrations but not mercury. Frogs from the mines contained elevated mercury
concentrations above Thailand’s food quality standard and trace arsenic concentrations
below Thailand’s food quality standard. The chromosomal aberrations of frogs living in
the mines, site 1 site 2 and reference site were 62, 25 and 9 percent respectively. Statistical
analysis shows that site 1 was significantly different in comparison to the reference (P =
0.047). However, site 2 was not significantly different regardless of the difference in

percentages.

The second half of the research dealt two separate parts of “acute and chronic exposure”

where; farmed Hoplobatrachus rugulosus were injected a range of arsenic derived from

iX



literature. Frogs injected with concentrations including 0.0, 0.5, 1.0, 1.5, and 2.0 mg/1
observed for 4 days as acute exposure were analysed for chromosomal aberrations. The
experiment showed that acute exposure to increasing concentrations of arsenic results in
an increase in the percentage chromosomal aberration and in comparison to the control
only 1.5 mg/l showed a statistical significance ( P=0.057*) Hence, showing an increasing
relationship between acute exposures of arsenic to that of increasing chromosomal

aberrations.

Frogs injected with concentrations including 0.0, 1.0, and 2.0 mg/1 observed for 12, 16,
and 20 days as chronic exposure were analysed for chromosomal aberrations. Exposure
for 12, 16, and 20 days to increasing concentrations of arsenic resulted in increasing
percentage chromosomal aberrations. Statistical analyses of the difference between this
percentage increase to their respective control showed that on the 12" day, the specimens
exposed to 2 mg/l was statistically significant (P=0.031). On the 16" day, the specimens
exposed to 1 mg/l and 2 mg/l showed a statistical significance ( P= 0.04 and 0.0007
respectively). On the 20" day, the specimens exposed to 2 mg/l was statistically
significant. ( P=5.00 X 10 °®). Analysis of the trend of percentage of aberrations for all
3 days shows the highest percentage aberration on the 16 day. However, after 16 days
the percentage aberration generally decreased hinting at development of tolerance to

arsenic.

The chromosomal aberrations analysed form the specimens from the field study with the
tissue concentrations hints at an exposure to all life living in the mining sites including
humans. This may lead to devastating results in the years to come. The aberration
analysed with the increasing exposure concentration in the induction experiment confirms
exposure as the main cause. Alerting the authorities of these findings will help inform,

educate, and mitigate the farming communities from inevitable future hazar
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