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Abstract — We incubated marine colummar sediments at 25 °C for 230 days to simulate the responses of phos-
phorus in the sediment which was exposed to freshwater, The incubation was composed of three different treat-
ments (FW: freshwater, FWA: freshwater under anoxic condition, and SW: seawater as a Control). Six
particulate fractions of phosphorus in sediment were obtained through sequential extraction and, for com-
parison, phosphate concentrations in porewater and superlying water were also determined. Afier the incu-
bation, evidently higher concentrations of phosphate were found in FW and FWA compared to SW. Mass
extinction of living organisms in marine sediment from freshwater shock and consequent decay of their corps
probably contributed such high phosphate spike in the overlying water. Higher concentrations of BD-P(Iron-
bound P) were found in FW compared to SW. After exposure to the freshwater, we could determine that pen-
etration depth of dissolved oxygen in marine sediment will be deeper. A result of increases of ferrous com-
pounds in freshwater where contained less sulfide has been obtained. Because of these phenomena, BD-P was
increased in FW. On the contrary, BD-P was decreased in FWA since poor dissolved oxygen concentration. In
FWA, total amount of Leachable P(SUM of LOP) has been remarkably increased through the experiment,
which strongly suggested the easy conversion of the leachable P into reactive P. This experiment has shown that
most of diverse P species in marine sediment were leachable under freshwater and low oxygen condition.
Therefore reclamation of natural tidalfalt and consequent freshwater introduction seems to trigger the con-
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version of diverse P-species to leachable P in the marine sediments, which will exert high benthic load of phos-

phate to the overlying water.
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Fig. 2. Schematic diagram of incubation experiment.
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Table 1. Analytical contents for each sample phase

Types of samples Contents of analysis

Overlying water salinity(YSI 30), dissolved oxygen(YSI 55), phosphate
Sediment total P of sediment!

salinity, phosphate

Pore water
Aspila et al.[1976]

Table 2. Scheme of sequential extraction

Step Fraction of Particulate P Abbreviation
) loosely adsorbed P MgCL-P
@ iron-bound inorganic P BD-P
® reducible metal oxides-bound P NaOH-P
@ authgenic apatite Acetate-P

* Sum of Leachable organic P SUM of LOP
® detrital apatite HCI-P
® Organic phosphorus compound Refractory OP

*SUM of LOP: (D+@+@+@-reactive P in D, @, @), and @).
Jensen et al.[1995] assumed that SUM of LOP is polyphosphate or
humic acid-bound P, OP in bacteria or algae.
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Fig. 4. Variation of dissolved oxygen during the incubation period.
Values are averaged at 1-10 cm.
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Fig. 5. The phosphate profiles of each experimental group. Upper
and lower figures are 60 and 230 day, respectively.
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