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culture time in medium with or without the addition
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Effects of aluminum concentration in seawater on the activity,
productivity, and carbon sequestration of Thalassiosira weiss-

flogii
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Abstract: Recently, huge amounts of aluminum (Al) have been imported into oceans due to increasing industrial
activities and intensive eluviation of soils and rocks by acid rain, thus consequently resulting in a rapid increase of
Al concentration in seawater. The biological activity and related biological driven geochemical cycling of most
aquatic organisms that are sensitive to environmental changes will consequently be influenced by such Al concen-
trations increment, given the biological toxicity of Al. As an important contributor to global productivity, diatoms
provide 40% of marine primary productivity and regulate the global carbon cycle through a “biological pump.”
However, whether the increase in aluminum concentration in seawater will affect its biological activities and its
carbon sequestration capacity remains unclear. In this study, we aimed to investigate the effect and mechanism of
Al concentrations on biological activity and productivity of one marine diatom and its driven biogeochemical cycle
of carbon. Thalassiosira weissflogii, a typical offshore diatom, was selected as a model of marine diatoms and cul-
tured in Al-rich medium. Results showed no toxic effect on Thalassiosira weissflogii when Al concentrations were
<50 nmol/L. Nonetheless, these Al concentrations resulted in an increase in primary productivity of the model
diatom (Thalassiosira weissflogii). However, the carbon sequestration capacity of the model diatom is varied with
different Al concentrations, such that, when it was 20 nmol/L, carbon sequestration capacity of the diatom was
higher than when Al was not added. Moreover, Al was taken up by biological behaviors of the diatom and used as a
framework element to build siliceous shells. These fundamental results show that Al concentration in seawater has a
significant effect on biological activity of diatoms. When the concentration reaches a certain threshold, it signifi-
cantly decreases the carbon sequestration capacity of diatoms, thus affecting the global role of diatom in the “bio-

logical pump.”
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