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“Load-Unload” Effect of Manganese Oxides on Phosphorus in Surface’ Waté‘f' of the
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Absfract ‘Phosphqﬁ)s (-P) conveyed by surface runoff les a‘n, e le_in regulating nutrient balan(e -hnd pimary prﬂuctMn in estuarine waters,.-In lhls_tudy. "iifﬁn
phyStoc hemlcal prop‘égﬁ'és loéal phosphorus (TP, mcld‘amgsﬂ’?’clallon) paw(u].aié. iron (PFe), particulate mﬂn 0F\se (PMn), and particulate aluminum (PAl) of the surfacé'Water

in the Pearl River Estuary PRE ) in different seasons were delqtmined to mvest‘fgdle the spatiotemporal dlblﬂbull hardcteristi6s §f P and to identify the cruc 1arfaclor (onlrdﬂmg p

mlgraﬁon and transformation in the freshwater- saltwater inte Actioh zone. r+ P concentrations (28. 88-233. 68 p.g A7) decreased with increasing salinity gradient owing wd’;oosmon
And d.llutlon / The propomd'g of P speciation followed, a decreﬂ%mg order -a% dls%olved inorganic phosphorus<(DIP, 37- 3%) > partlculate inorganic phosphorus (PIP, 22.7%) >
dlsﬁoﬁed ot%anlc ph horus (DOP;21.0%) > partl(‘ulate orgamo pl.pﬁphéru.s-ﬂ’o_?"' 9.0%). PIP was positively related to PFe, PMn, and PAI (P < 0.05), confirming their
concurrem nngratloh beha\lors In addition, the increase i sahmt\ promoted=the desorption of phosphate on the suspended particulate matters, which mainly took place near the
freshwaterfshhwater interface. A significant positive correlation (P < 0.001) between the solid-liquid phase partitioning coefficient (K;) of phosphate and salinity indicated that PIP
was ples*e'nt mainly in more stable forms in the hrackish water. Most importantly, a better relationship between K, and PMn (P < 0.01) supported our scientific hypothesis of the
“load-unload” effect of Mn oxides on P: particulate-carrying phosphates transported from the freshwater zone tend to be desorbed and released into the brackish water.

Key words: freshwater-saltwater interaction zone; salinity gradient; phosphorus; speciation; migration and transformation
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Fig. 1 Sampling sites for the surface water in the Pearl River Estuary
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Fig. 2 Gibbs map of the surface water in the Pearl River Estuary
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in the surface water in the Pearl River Estuary
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Fig. 4 Relationship between P and salinity of the surface water in the Pearl River Estuary
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