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Abstract

Paleoclimatic archives, such as lake sediments, extend our understanding of terrestrial
and aquatic ecosystem dynamics in relation to climate variability beyond the period
covered by instrumental data. In this context, annually laminated (i.e. varved) lake
sediments are particularly valuable, as they offer high temporal resolution and
undisturbed sediment. However, in order to extract reliable climate information from lake
sediments, a careful calibration with the processes controlling the sediment formation is
essential. This thesis combines limnological and paleolimnological data from a varved,
boreal lake in northern Sweden (Nylandssjon, Nordingrd) collected over different time
scales. The main aim of the thesis is to gain a more refined insight into which processes
are reflected in the sedimentary diatom assemblage. More specifically, sequential
sediment trap records were coupled with physical, chemical and biological lake
monitoring and environmental data for comparison and validation with the varved
sediment record. The main result of the thesis is that timing, succession and inter-annual
variability of key limnological and environmental processes (e.g. ice-cover duration, lake
over-turn or catchment run-off) are of major importance for the sedimentary diatom
assemblage formation. Continuous monitoring of physico-chemical parameters over three
consecutive years identified varying winter air temperature as a major factor influencing
in-lake processes and hence the diatom record. Timing of lake over-turn and catchment
run-off seemed to be the driver for monospecific diatom blooms, which are reflected in
the annual sediment signal. The integrated annual diatom signal in the sediment was
dominated by spring or autumn blooms, resulting either from a Cyclotella glomerata
dominated spring bloom after relatively warm winter conditions, or a Asterionella
formosa dominated autumn bloom after relatively cold winter conditions. The analysis of
the diatom stratigraphy in the varved sediment over several decades corroborated the
importance of climatic variables (late winter air temperature and NAO), even though the
variables with the most predictive power for variance in the diatom data were associated
with sediment composition (C, N and sedimentation rate) and pollution (Pb and Cu).
Overall, the analysis of the drivers of inter-annual and decadal diatom assemblage
fluctuations emphasizes the importance of winter air temperature, indicating that weather
extremes may be disproportionately represented in annual sediment records in contrast to
nutrient concentrations or sedimentation rate.
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