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ABSTRACT: Suzspended particles and zurface waters were collected in the Gironde estuary
[zouthwestern France) along the zalinity gradient. Dizsolved inorganic phosphoruz (DIP) waz
analyzed in the filtered zurface waters, The suzspended particles were sequentially leached to
determinge five fractions of phozphorus: exchangeable or loozely sorbed P, reactive Fe-bound P,
refractory Fe oxide-bound P, P aszociated with apatite and carbonates, and organic P.
Experiments were conducted to determine the effects of temperature, zalinity, and DIP
cancentration on phospharus sorptionfdesarption processes, The concentration and distribution
of particulate phospharus was homogeneous along the zalinity gradient of the estuary, whereas it
was wvarable in time and space in the freshwater part, DIP showed a rapid desorption of loosely
zorbed P at low salinities, Desorption depended on suspended particle concentration, but not on
DIP concentration. At high suzpended particle concentrations, some exchangzeable P remained
linked to particles, until suzpended particle concentration decreased downstream of the estuary.
Thiz delayved desorption of bioavailable P occurs in waters in which the penetration of light iz
zufficient to support photosynthesiz and probably plavs a major role in pAimary production at high
zalinities, Mineralization of organic phozphorus alzo releases available phosphorus, but this process
iz zlow relative to the water residence time in the estuary. The budget of DIP, the losz of
particulate P from the organic fraction, and the water residence time suggest that the dynamics
of P in the Gironde estuary is well explained by the two proceszes of P releaze from particles to
wiaters without P uptake.
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