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Close Association of Aluminium and
Nutrients in Glacial Meltwater
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Aluminium (Al) is potentially harmful for biota, but its
biogeochemical cycling in glacierised basins has received
limited attention thus far [1]. Our study aims to elucidate the
relationships between filterable and sediment-bound Al and
glacier-derived nutrients (Fe, Si, P). As a case study, we
investigated the Werenskidldbreen basin (44.1 km?, 60%
glaciated) situated in SW Svalbard, High Arctic. Meltwater
samples were collected from supraglacial streams, subglacial
outflows and the proglacial river, and analysed for major and
trace elements and dissolved organic carbon, while suspended
sediments were analysed for mineralogy and geochemical
composition (e.g. by TEM analysis on dry residues). Our
results show that filterable Al concentrations (passing through
a pore size of 0.45 pm) in meltwater are significantly
correlated to filterable glacier-derived nutrients (Fe and Si)
concentrations [2]. Subglacial weathering is the main source
of Al, as Al concentrations were unchanged between the
subglacial outflows and further downstream. Furthermore, a
relatively high concentration of Al-POs ligands, determined
by geochemical modelling, suggests a potential increase in Al
bioavailability in supraglacial streams and in the proglacial
zone [2]. At Werenskidldbreen, the filterable annual Al yield
was estimated to be 2.7 mmol m?, which was of similar
magnitude as Fe (3.0 mmol m?) and ~6 times lower than
dissolved silica during 2011 [2]. We conclude that a labile Al
pool derived from glacierised basins is incorporated in
biogeochemical cycles, as Al is strongly related to the export
of glacier-derived nutrients and the formation of Al-
phosphorus ligands likely occurs.
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