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High-resolution moisture-balance records from Lake Edward (central equatorial Africa) and Lake Naivasha (east-
ern equatorial Africa) have revealed the existence of a distinct zonal moisture gradient across tropical Africa during
the main phase of the Little Ice Age (∼1400-1750 AD), attributed to different indirect influences of natural (vol-
canic and solar) radiative forcing on the Atlantic (‘African’) and western Indian Ocean monsoons, mediated via
changes in, respectively, the Atlantic thermohaline circulation and ENSO behaviour in the eastern tropical Pacific.
Here we present a new,∼40-year resolution moisture-balance reconstruction for eastern equatorial Africa covering
the last 3000 years, using the sedimentary record of the Branched Isoprenoid Tetraether (BIT) index extracted from
Lake Challa (03° S, 36° E) near Mt. Kilimanjaro and the Indian Ocean coast. Based on membrane lipids of terres-
trial soil bacteria delivered to the lake by surface run-off, we use the BIT index as a proxy for the amount and rate
of monsoon rainfall. Our Challa BIT record agrees both with local pollen data on late-Holocene vegetation changes
and with the Naivasha lake-level record that equatorial East Africa experienced severe drought during Medieval
time (∼1000-1250 AD) and during the period ∼1750-1850 AD, and mostly above-average rainfall throughout the
Little Ice Age (∼1250-1750 AD). General anti-phasing of these temporal patterns with reconstructed variation in
the East Asian summer monsoon over the past millennium likely reflects the positive relationship between solar
radiation and the Asian Monsoon, and the inverse relationship between solar radiation and East African rainfall
due to ENSO tele-connection with the eastern tropical Pacific.


