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Phosphorus Phases in the Surface Sediment of the South Sea
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To understand the role of shelf sediment in phosphorus biegeochemical cycle, we carried out sequential sediment extraction (SEDEX)
of P and porewater analysis on 14 core samples collected in the South Sea of Korea. SEDEX classified P-pools into 5 phases and
results are grouped into two categories: reactive P (loosely sorbed-P and Fe bound-P) and refractory P (detrital inorganic-P,
authigenic mineral-P and organic-P). Total P concentrations are decreased with sediment depth in all samples as a result of
dissolution to porewater. Reactive P comprises about 20~50% of total P, and iron bound-P is the major form consisting 70~80%
of reactive P-pool. Iron bound-P decreases sharply with depth. Depth profiles of dissolved P concentration in porewater show mirror
image of iron bound-P, revealing the role of FeOOH as a regulator of reactive P supply to overlying water column. Authigenic
mineral-P consists less than 5% of total P, thus removal of reactive P by converting into refractory P seems inefficient in shelf
sediment. This implies that continental shelf sediment sequesters P temporarily rather than permanently. Results show local variation.
Nakdong estuary receiving large amount of terrigenous input shows the highest concentration of total P and reactive P. Here iron
oxyhydroxides at the surface sediment control the water column flux of P from sediment. Although total P content at the surface
is comparable (500~600 ug - g~*) between the South Sea and East China Sea, the former contains more iron bound-P and less
derital inorganic-P than the latter. Reasons for the difference seem due in part to particle texture, and to biological productivity which

depends roughly on the distance from land.
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Fig. 1. Phosphorus phases in the sediments. Modified from
Fillipelli and Delaney (1996) and Ruttenburg (1992).
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Fig. 2. A map showing the sediment coring stations during
Jan. 1999 R/V Tamyang Cruise. Nakdong sample (sta-
tion 1) was taken separately in Feb. 1999,
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Fig. 3. Schematic diagram of phosphorus SEDEX method by
Ruttenberg (1992).
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Fig. 4. Depth profiles of five major phosphorus phases (ug * g~" dry-sediment) in the sediment (left panel: from left to right are
refractory organic P, detrital P, authigenic P, Fe-bound P and loosely sorbed P), Fe-bound P vs. ferricoxyhydroxide concent-
ration in ug- g~ dry-sediment (middle panel) and dissolved P and Fe in porewater in M (right panel) at each station.
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EAE Qo &g o] won, ANFEo AYHI A &
T Agte] FolA Hj2A F4o] Zu HFFo] ¥ XA
FAEA dehtes 222 deiA gtk (Bemner, 1980; Ruttenberg
and Berner, 1993). @78 oA o] R F9 AL 10~50pg - g~
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