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ABSTRACT

To gain a better understanding of metal behavior in an estuarine part of
Songkhla Lake, benthic fluxes of dissolved cadmium (Cd), copper (Cu), lead (Pb),
iron (Fe) and manganese (Mn) across sediment-water interface were studied using
translucent (light) and opaque (dark) lab-built benthic chambers. Variations of
dissolved metal concentrations in the light and dark chambers were examined at two
stations in the Outer Songkhla Lake. In each experiment, two light and two dark-
chambers were installed at the bottom of the lake. At each time interval, water
samples were taken along with monitoring of pH and dissolved oxygen. Dissolved
metals in the water samples were pre-concentrated by solvent extraction prior to
determine by Graphite Furnace Atomic Absorption Spectrophotometer. The overall
fluxes after 30 hours installation at Kor-Yor station, in both light and dark chambers
were i) 0.026 and -0.018 nmol cm? yr™* for Cd; ii) 1.156 and -0.447 nmol cm? yr™* for
Cu; ii) -0.044 and 0.079 nmol cm? yr* for Pb; iv) 0.061 and -13.79 nmol cm? yr* for
Fe; and v) 0.911 and 1.568 nmol cm? yr for Mn. The results suggested that in
aerobic condition, only Pb was removed from water column while in hypoxic
condition, Pb and Mn were released from sediment to the overlying water. In dry
season at Khao-Daeng station, the overall benthic fluxes after 30 hours installation in
light and dark chambers were i) -0.096 and -0.175 nmol cm? yr* for Cd; ii) 1.288 and
-1.253 nmol cm? yr* for Cu; iii) 0.158 and -0.009 nmol cm? yr* for Pb; iv) -11.56 and
135.61 nmol cm? yr for Fe and v) 0.464 and 5.703 nmol cm? yr™* for Mn. The results
suggested that Cd, and Fe in light chambers were removed from water body into
sediment surface while Fe and Mn in dark chamber were released from sediments.

In wet season at Khao-Daeng station, the overall benthic fluxes in light and dark



chambers after 56 hours installation were i) -0.061 and -0.184 nmol cm? yr™* for Cd;
ii) -1.358 and -0.999 nmol cm? yr* for Cu; iii) -1.007 and -1.621 nmol cm? yr™ for
Pb; iv) 219.49 and -21.99 nmol cm? yr* for Fe and v) 367.63 and 3.653 nmol cm? yr*
for Mn. In this season, a decrease in dissolved oxygen in water column caused a
decrease in Cd, Cu and Pb fluxes, whereas Mn and Fe fluxes were increased with
time. The partitioning of dissolved metals from pore water in the sediment into the
overlying water or so-called diffusive flux was also investigated. Diffusive fluxes of
all metals were positive values indicating that the sediment was a source of these
metals to the overlying waters of the Lake. Manganese has the highest diffusive flux
values followed by Fe, Pb, Cu and Cd.
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