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A full lipid biomarker based record from Lake Challa, Tanzania
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The climate of the regions surrounding the Indian Ocean — East Africa, Arabian and Indian peninsulas — is strongly
dominated by the dynamics of the seasonal monsoon. To understand the long and short term driving forces behind
the natural climatic variability in this region it is highly important to reconstruct climatic changes in the past and,
thereby, predict future changes taking into account also anthropogenic activities. Most low latitude locations lack
continuous, highly resolved continental records with good age control. From the few existing records acquired
from tropical glacier ice, cave stalagmites and fossil diatoms a thorough understanding of the climatic variations
reflected (rainfall and drought or temperature and its effect on precipitation) is scanty.

Chemically stratified crater lakes accumulate high-quality climate-proxy records as shown in very recent studies
done on the continuous and finely laminated sediment record of Lake Challa situated on the lower East slope of
Mt. Kilimanjaro (Verschuren et al. 2009; Wolff et al. 2011). The unique location of this lake in equatorial East
Africa implies that the climate variability is influenced by the Indian Ocean and not by the Atlantic due to the
Congo Air Boundary (Thierney et al. 2011). The objective of this study is to fully explore the biomarker content of
the Lake Challa sedimentary record already characterized by an excellent time resolution and chronology. Various
normal chain lipids (n-alkanes, n-fatty acids, n-alcohols), sterols, long-chain diols, triterpenoids and glycolipids in
sedimentary organic matter, were determined in their solvent-extractable (free) and saponification-released forms
(bound). The changing composition of organic matter content from the investigated lake is used as a framework
to trace palaeo-humidity, terrestrial input, algal input, temperature in sediment traps and underlying sediments of
Lake Challa to further our palaco-environmental knowledge based on GDGT’s and alkanes (Sinninghe Damsté et
al. 2009, 2011).
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