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Modern lake sediments are a unique source of information for climate changes, regionally and globally, because
all environmental variations are recorded by these sediments with high resolution. Magnetic minerals are hereby
of particular interest, because they occur almost in any environment, because they are susceptible tracing
environmental changes, which are closely related to their formation conditions, and because magnetic mineral
concentrations in the ppm range can be detected.
Our goal is to decipher the magnetic susceptibility signal in lake sediments by decomposing the bulk susceptibility
signal of a lake sediment sequence into ferromagnetic (χf), dia-/paramagnetic (χp) and superparamagnetic (χsp)
components. Each of these has a different origin: paramagnetic minerals are usually attributed to terrigenous
sediment input, ferromagnetics are of biogenic origin, and superparamagnetic minerals may be of either biogenic
or terrigenous origin. In sediments, paramagnetic components contribute most to the bulk susceptibility signal,
because the ferromagnetic contributions are low. Most sediments of modern lakes contain a lot of organic material
and water, which are both diamagnetic. High-field susceptibility changes reflect thus changes in terrigenous input.
The latter increases with precipitation which augments the influx of terrigenous material carried by rivers into the
lake, consequently the susceptibility increases sharply. However, under certain conditions, such for instance during
shrinking water table or withering of tributaries, the lake biota grows stronger and the bacterial activity, including
magnetotactic bacteria, increases. This results in an enhanced ferromagnetic component (χf). Superparamagnetic
(SP) components may also be formed, but their magnetic grain size is much smaller, i.e. in the order of about
30-40 nm.
This abstract presents a new method to discriminate and to quantify the contribution of dia- and paramagnetic,
ferromagnetic and superparamagnetic components to the measured bulk magnetic low-field susceptibility in order
to better understand and to interpret environmental changes. This new method is based on data obtained with a
rotation coercivity spectrometer. Lacustrine sediments from the Aral Sea were taken to demonstrate the potential
of this new method. It is shown that the terrigenous input is strongly related to changes in the paramagnetic
susceptibility.
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