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/The importance of lake sediments in regulating the phosphorus cycle has been recognized since
the early 40’s. Regulation is based on the phosphorus binding form in the sediment. Binding forms
of P are numerous, for instance, it can be present associated with metal hydroxides, as a part of
apatite or bound to organic molecules. During seasonal anoxia and increased temperatures these
phosphorus pools could be rereleased, with iron being especially sensitive to reductive dissolution.
Sequential extraction techniques try to quantify these operationally different pools in order to
assess what mechanisms operate in the burial of P as well as it's seasonal rerelease.

In this project we investigated the mechanisms of rerelease both by sediment incubation and
sequential extractions (Fig. 1). As a main tool in sediment incubation we looked at the correlation
of phosphorus release with iron and ammonium. As a field work site we investigated the
Franconian Lake District (Fig. 2). This is a reservoir system consisting of both shallow and deep
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lakes that are part of the same catchment. The morphology of these lakes is however very
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Fig 1. Methodological framewm
The main methods employed in

this work are sequential
extraction and sediment
incubation. Around 10 cores
were taken from each reservoir
and incubated anoxically.
Release of PO,, NH, and Fe-ions
were monitored and help to
establish sediment activity and
release mechanism.

Sequential extraction was used
to observe mineral
transformations involving P. By

this method we can uncover
which fractions contribute to P-
burial and which are rereleased.
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Fig 2. Map of the Franconian Lake District. Arrow shows the flow direction of the water. Water transport from AMS to GBS happens in winter.
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Fig 3. Seasonal O,-depth profiles of the reservoirs, indicating establishment of anoxia in GBS 8
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Fig 4. Maximum release rates of NH, and PO, observed during seasonal anoxia. From this
we observed that the sediment of KBS has the highest release potential. AMS showed least
activity albeit being the most productive lake.
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» Discrepancy between seasonal release mechanisms and diagenetic
processes.

Monitoring data for the time-
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+ Sequential extraction results do not give
indications on the mechanisms that
govern seasonal P-release.

« Correlations between PO,-release and
NH, and Fe-release during sediment-
incubation can help uncover seasonal
release mechanisms.

« A more productive lake does not
necessarily have a more active sediment.
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wi Correlation of P release rates with NH, and Fe-ions showed no Fe release in AMS but in

both significant amounts of Fe and NH, were released.
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« Resolution of analysis is insufficient to
adequately address the role of the solid-
phase in short term P-release.

period 2000-2020 was visualized
and made available in a webapp.
Please scan the QR-code to view.,
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