New Results Constrain the Timing of Movement of Early Hominins Out of

Abstract

Pollen records from Lake Malawi, Africa
spanning the last 135 kyr show substantial and
abrupt vegetation response to multiple
episodes of extreme aridity. The most extreme
episode of aridity from ~ 105-80 ka is marked
by the greatest abundance of grass (Poaceae)
pollen as well as and the disappearance of
forest taxa such as Uapaca and Brachystegia
and montane taxa (Podocarpus, Olea spp. and
Ericaceae) within the pollen source area of
Lake Malawi. The resultant semi-desert
vegetation would have been inhospitable for
early humans living within or traveling through
the Lake Malawi region. A mere 10,000 years
following the end of arid conditions in tropical
Africa (~80 ka) aridity began elsewhere on the
continent and in the Levant (~70 ka). Thus, a
likely period for human population expansion
out of southern and equatorial Africa
(especially along a corridor up the Nile from
tropical to North Africa) would have been
during the climatic “crossover” time, between
~80 ka and 70 ka, when intermediate
precipitation regimes would have prevailed
throughout Africa. This timing is early enough
to accommodate even early proposed arrivals
of humans into Australia.
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New evidence for late-Pleistocene

megadroughts in Southern Africa

* New evidence has documented four intervals of extreme megadroughts in equatorial
Africa.

Lake Malawi 1B Drill Site & Depth

» Megadrought caused a loss of over 29000 km? of surface area in Lake Malawi.

« Lake levels during peak megadrought period were over 600 meters below present,
while lake levels of only 100 meters below present existed during the Last Glacial
Maxima (LGM).

* Pollen accumulation rates dropped to near zero during peak megadrought time period
indicating minimal vegetation presence on the landscape.

 Miombo woodland was converted to grassland; however, grassland was so spars
that it was unable to sustain a fire causing charcoal production to nearly disappear.
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Effects of Megadroughts on Early Hominins

 The most severe megadroughts in the Lake Malawi region of south-central Africa oc-
curred between 90 and 105 ka limiting hominin movement up the Nile corridor and out of
Africa.

* |n contrast, drought affected the northern and southern ends of Africa from 40-80 ka.

* Therefore, our new results support out-of-Africa movement by homins during the 75-90
ka transition period in which mesic conditions persisted along a complete N-S transect of
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eastern Africa.

* This interval is long enough to accomodate the earliest proposed arrivals of humans into
Australia around 50 ka.

Colophospermum mopane woodland and scrub
woodland

- Afromontane undifferentiated vegetation

Drier Zambezian miombo woodland
(Dominated by Brachystegia and Julbernardia)

- East African Costal Mosaic

- Northern Zambezian undifferentiated woodland

Wetter Zambezian miombo woodland
(Dominated by Brachystegia, Julbernardia, and Isoberlinia)

Introduction

In February 2005, several continuous drill
cores, the longest of which extends back 1.5
million years, were recovered from Lake
Malawi in south east Africa. Through the use of
sedimentological, geochemical and
paleoecological proxies, the Malawi research
team seeks to reconstruct the environmental
history of the region and integrate this history
into our understanding of global change during
the Pleistocene. Using our modern
understanding of the climatic constraints of
specific plant species and independent climate
records obtained from other proxies within the
sediments, we hope to elucidate the timing,
magnitude and community composition
response of tropical vegetation to changes in
temperature and moisture availability over the
last 1.5 million years.

Methods

Pollen

1 cc sediments were processed for
pollen analysis using standard methods
(Faegri and lverson, 2001).

200 grains per slide were counted and
subsequently grouped into vegetation types
based on the habitat preference of the
parent plant.
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