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Fig.l Distribution of the sampling stations for sediments in the coastal waters and beaches of Sanya Bay
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Fig.2 Grain size composition of surface sediments in Sanya Bay and the adjacent waters
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Fig.9 The adsorption mechanism of organic matter on surface
of the blackened sediments in the eastern beach of Sanya Bay
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The mechanism of blackening beach in Sanya Bay: the interaction between

iron oxides and organic matter

1 .2 . 1*
GAO Chen , HU Mengxi, WU Zijun
(1 State Key Laboratory of Marine Geology, Tongji University, Shanghai 200092, China;
2 Guangzhou Marine Geological Survey, China Geology Survey, Guangzhou 510760, China)

Abstract: Recently, Sanya Bay, Hainan Island, South China, suffered from beach blackening, which has become
an environmental issue affecting local tourism and ecological health. After the field investigation, we conducted a
geochemical analysis on grain size, organic matter content, and different iron forms of offshore and beach sedi-
ments in Sanya Bay. Results show that the surface sediments are mainly silty. The grain sizes become finer with
less sandy and more silty and clayey contents from nearshore to offshore. This distribution pattern indicates that
the hydrodynamic force in the bay is weak and it is enhanced in the nearshore. The main sources of organic mat-
ter of beach blackening in surface sediments of the Sanya Bay are the overflow of rainwater and sewage, the "sap-
ropel" from the sediments of Sanya River, and the resuspension and redeposition of sediment loaded from the pre-
viously discharge of organic pollutants. Clay minerals are not the main reason for the enrichment of organic mat-
ter. SEM-EDS analysis shows that the main blackening minerals are iron oxides. Iron morphology analysis show
that the complexities of iron oxides and free iron are positively correlated with organic carbon content. In the
weakly alkaline oxidation environment, iron oxides adsorb organic matter via complexation by ligand exchange,
and metal ions promote the adsorption of organic matter by cation bridging. Therefore, the interaction of iron ox-
ides, organic matter, and heavy metals shall be responsible for the cementation of polluted organic matter and
formation of the beach blackening in Sanya Bay.

Key words: Sanya Bay; beach blackening; organic matter; iron oxide; adsorption
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