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ABSTRACT

Heavy metal contamination in aquatic ecosystems is a significant problem in
rural areas of Thailand where the sources of metal contamination are various activities,
i.e., agriculture, aquaculture and agro-industry. The Phi Lok canal system, Phraek Nam
Daeng district, Samut Songkhram province, Thailand has intensive activities especially
paddy fields, fish raising ponds and agro-industrial factories. These activities have
inevitably increased the levels of heavy metals in the water of the Phi Lok canal and
affected the ecological systems of the area. The aim of this study is to determine the
accumulation of heavy metals (Cd, Cu, Fe, Pb and Zn) in water, sediment and selected
tissues of aquatic organisms, i.e., Pomacea canaliculata and some fish species in seasonal
variation. The distribution of the metals at the five sampling stations was observed. The
samples were collected every two months from June 2004 to April 2005. Moreover, the
study also investigated the effect of seasonal variation on physico-chemical parameters of
the water quality. A microwave digestion system was used to prepare the samples for
analysis. The metal analyses of samples were carried out by using Atomic Absorption
Spectrophotometer (AAS).

The results showed that the sequence of total average heavy metal
concentrations in the samples was Fe > Zn > Cu > Pb > Zn. Heavy metal contents among
all the media was found in descending order as follows: sediment> mollusc> fish> water.
The concentrations of all heavy metals in the sediment found at site A that the major land
use was pig farms was the highest, whereas at site B that the major land use was fish
raising ponds was the lowest. The highest concentrations in aquatic animals were found at
site A, whereas the lowest concentrations were found at site D that the major land use was
shrimp farms. The highest concentrations of all heavy metals in water were found at site E
that the major land use was shrimp farms, whereas the lowest concentrations were found
at site A. Measuring by the seasonal variation, heavy metal concentrations in water was
found in descending order as follows: cold> rainy> hot whereas those in sediment and
mollosc were found as follows: rainy> cold>hot. Also physico-chemical parameters of
water quality were found in descending order as follows: hot> cold>rainy. Accumulation
of the heavy metals in aquatic animals correlated to those in both sediment and water
depending on type of heavy metals and habitat, feeding behavior and desorption
mechanism of the animals.

However, the none of the heavy metals exceeded the acceptable values for
human consumption designated by various health organizations.
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