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Abstract

Partitioning of iron, manganese, zinc, copper, and lead in porewater were studied in 4
sampling stations from the mouth of U-Tapao canal to 12 kilometers upstream in March 2001.
Porewater samples were collected by direct suction from the sediment. Depth profiles of iron and
manganese concentration in porewater showed similar trends. A transition layer, at approximately
10 centimeters depth, was clearly seen in all stations. For zinc and copper, concentrations generally
declined to about 6 and 10 centimeters, respectively, and subsequently increased with depth. Also,
in general, lead concentration decreased with depth. The concentration range of iron and
manganese in porewater was 0.07-71.10 and 0.17-14.87 mg/], whereas the zinc, copper and lead

range was 2.89-330.30, <1.07-19.30 and <0.73-75.90 ug/l, respectively

Bioavailable metal concentrations were studied in sediment collected by push corer.
The study found iron concentration in the range of 0.5-13.54 g/kg, while manganese, zinc, copper
and lead were 38.00-362.50, 9.41-48.93, 0.03-4.15 and 0.45-5.91 mg/kg, respectively. Most
profiles were exhibited as monotonic with depth. Relative to other stations, all bioavailable metals

found in Station 3 were minimal.

In porewater, the relationship between zinc, copper and lead and iron and manganese
was unclear. although negative relations were detected. In contrast, bioavailable zinc, copper and
lead in sediment presented clearly positive correlation with bioavailable iron and manganese.
Correlation coefficients suggested that zinc and copper co-precipitate with iron and manganese
oxyhydroxides, although slightly higher with manganese than with iron. Bioavailable lead present
in sediment probably resulted from iron co-precipitation giving lead-iron oxyhydroxide

compounds.



The relationship between the 5 metals, both in sediments and porewaters, with readily
oxidizable organic matter, was unclear and tended to give a negative correlation. The exception
was Station 1 (the mouth of canal), where all metal contents in both porewater and sediment had a
positive correlation with organic matter, especially for copper in porewater which correlated
significantly with organic matter (r = 0.9350, P-value >0.05). This evidence indicated an affinity
of these metals to form complexes with organic matter. However, lead in sediment of this station
was weakly correlated with organic matter and showed a negative correlation, denoting that lead is

bound with other forms rather than organic materials.

Diffusive fluxes of iron, manganese, zinc, copper, and lead were found in the range
of 72.86-377.69, (-17.35)-19.48, (-1.47)-2.28, (-0.64)-0.65 and (-2.30)-0.63 png cm'zyear_',
respectively. [ron was the only metal that showed positive fluxes (from sediment to overlying
water) at all stations. Zinc, copper and lead had low fluxes and some stations had negative fluxes,
denoting sediment uptake of these metals from the water column. Furthermore, most metals in

porewater of Station 1 showed higher positive fluxes than upstream stations, indicating that

Station 1 was a potential source of dissolved metals in the overlying water.
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