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ABSTRACT

Bueng Jode is a water reservoir located near Pong River which is the principle
river in the northeast of Thailand. The reservoir receives effluent from industry, local
community and agricultural land prior to flowing down into Pong River. Mollusks are
locally habitat of the area, they are mostly prone to be affected by the effluents. To be
able to investigate the life cycle impacts to the mollusk population. The field studies
were conducted during the month of August 2006 (rainy season), January (cold dry
season) and April 2007 (summer season). Five sampling stations along contaminated
areas were defined. Samples of water, sediments and mollusks were collected from
each station during the three seasons. Physical, chemical and nutrient parameters were
measured from water samples. Sediment and mollusk samples were analyzed for
cadmium, copper, zinc, lead and mercury by Inductively Coupled Plasma Optical
Emission Spectrometry (ICP-OES) technique. Eight living mollusk species could be
subdivided into 5 gastropods including Clea Helena (Hoy Jedee), Filopaludina
martensi (Hoy Khom), Lymnaea (Radix) auricularia rubiginosa (Hoy Kun),
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Pila polita (Hoy Pung), Pomacea canaliculata (Hoy Cherry) and 3 species of bivalve
including Corbicula sp. (Hoy Lebma), Pilsbryoconcha exilis (Hoy Kab) and Scabies
crispata (Hoy Sobnok) were found in the sampling locations. Physical and chemical
parameters of water were not significantly different between seasons (p < 0.05). The
water quality in Bueng Jode wetland showed to possesses fairly clean water. Whilst
in rainy season, heavy metal concentrations in mollusks were high. In mollusk tissues,
the concentration of zinc was higher than copper and lead respectively. Furthermore,
the concentrations of zinc in F. martensi were higher than in P. canaliculata along
study period. In rainy season, the average concentration of zinc was higher than
copper, lead, cadmium and mercury respectively. Whilst in winter and summer, the
average concentrations of zinc in sediments were higher than lead and copper
respectively. The comparative study showed that the accumulation of heavy metals in
mollusk tissues were higher than in sediments. In addition, this study focused on the
kidney of F. martensi as the toxicology of heavy metal accumulated in mollusks may
not show great impact on the outside but may have toxicological impact at tissue
level. Electron Microscope images showed that mitochondria and nephrocytes of F
martensi kidney were damaged. Moreover, the accumulations study of two types of
heavy metals in the F. martensi taking from the least contaminated water source in the
laboratory. The two heavy metals under laboratory study were lead and zinc using
different level of concentrations as following, at 0.5, 1.0 and 1.5 mg/L for lead
concentrations and at 2.5, 5.0 and 10.0 mg/L respectively. The period of mollusk
culturing was for 30 days and using ICP-OES as the method of heavy metal analysis.
Results on day 10, 20 and 30 showed an increasing concentration of heavy metals in
mollusks following the increase concentration of heavy metals and number of days.
As for concentration of zinc, the accumulation was increased as the days progressed
with increasing zinc concentrations from day 10 to 20, however on the day 30 there
was a decrease in zinc concentration. Differing degree of the two heavy metals
accumulation must be due to biologically essential element for zinc as compare to
non-essential need for lead. Further study was conducted to ascertain the effect of
heavy metal accumulations on esterase enzyme activities. According to the important
of this enzyme catalyze in the hydrolysis, it was found that higher level heavy metals
accumulation had an effect in lowering of esterase activities.



