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Europe in the LGM

26: Permanent ice

15: Polar and alpine desert
desert (less than 2%
covered by vascular plants)

14: Steppe-tundra (probably
around 50% ground cover)

18: Forest steppe (5-20%
tree cover)
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I The Ice Age was not (always) cold
faunas in Central Europe
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Note: ,High-resolution ice core records of temperature proxies and CO2 during deglaciation
Indicates that antarctic temperature starts to rise several hundred years before CO2.“ (IPCC)
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Milankovitch cycles
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Fossils of the human family
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Human evolution and climate

“e* ScienceDirect

Search Alert: 1 New article Available on ScienceDirect

Name of Alert: Arctic ecosystem

1. Cenozoic vegetation, climate changes and hominid evolution in tropical Africa
Global and Planetary Change, In Press, Accepted Manuscript, Available online 18 January 2010
Raymonde Bonnefille

Access the new result in ScienceDirect for: TITLE-ABSTR-KEY (arctic) and ecosystem

yesterday!
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Human evolution
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First Human Migration
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The first Europeans

Bilzingsleben excavation site
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“Out of Africa“
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A catastrophe?

East African megadroughts between 135
and 75 thousand years ago and bearing
on early-modern human origins
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The environmental backdrop to the evolution and spread of early
Homo sapiens in East Africa is known mainly from isolated out-
crops and distant marine sediment cores. Here we present results
from new scientific drill cores from Lake Malawi, the first long and
continuous, high-fidelity records of tropical climate change from
the continent itself. Our record shows periods of severe aridity
between 135 and 75 thousand years (kyr) ago, when the lake's
water volume was reduced by at least 95%. Surprisingly, these
intervals of pronounced tropical African aridity in the early late-
Pleistocene were much more severe than the Last Glacial Maximum
(LGM), the period previously recognized as one of the most arid of
the Quaternary. From these cores and from records from Lakes
Tanganyika (East Africa) and Bosumtwi (West Africa), we docu-
ment a major rise in water levels and a shift to more humid
conditions over much of tropical Africa after =70 kyr ago. This
transition to wetter, more stable conditions coincides with dimin-
ished orbital eccentricity, and a reduction in precession-dominated
climaticr axvtramec The abhecarvad climate mode cwiterh 0 darreaaced

and the seasonal migration of the Intertropical Convergence
Zone. In West Africa, the monsoon transfers moisture to the
continental interior from the equatorial Atlantic, whereas East
African moisture is obtained mainly from the Indian Ocean (18).
Orbital precession has induced 19- to 23-thousand-year (kyr)
fluctuations in insolation at the top of the atmosphere, and has
prompted changes in tropical African climate during the Pleis-
tocene (9-11, 19, 20). However, this forcing is moderated at
times by tropical sea-surface temperatures (SSTs), which may be
linked to high-latitude climate processes (21, 22). The variability
of tropical African continental climate is documented over the
past 25 kyr in lake and ocean sediment cores, as is the orbital
forcing of North African climate (23). The modern precipitation
of East Africa is linked to Indian and Pacific Ocean 55Ts and the
El Nino Southern Oscillation (ENSOY) (18, 24), whereas the
long-term forcing of equatorial East African climate has been
attributed both to orbital processes (e.g.. precession) (25) and to
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And humans?

coincides with the marked expansion of early modern human
populations, suggested from studies of modern mitDNA inherent
in maternal lineages (12) and Y-chromosome analyses (13).
Although still controversial, several early studies of mtDNA
deduced that modern human ancestry is traceable to a single
individual who lived in South or East Africa before 130 kyr ago
(14). Similar studies demonstrate the importance of the founder
effect, in that all modern-day non-Africans are descended from
a small group of individuals who departed northeast Africa after
the early Late Pleistocene (12). Coincident with the expansion
of the African lineages is the expansion of early modern human
populations that apparently experienced orders-of-magnitude
increases by =30 kyr ago (46).

Betore 70 kyr ago, the tropical lake data sets indicate a period of
heightened climate variability, when tropical refugia expanded and
collapsed repeatedly. Whether a series of climatic crises before 70
kyr ago produced a true human population bottleneck is still
uncertain (47). The question arises as to whether the observed
change to a more hospitable climate after 70 kyr ago, the dramatic
late-Pleistocene population expansion, and the only successful
early-modern human African exodus are mere coincidence.

We thank the University of Rhode Island and Lengeek Vessel Engi-
neering, Inc., for general contracting and barge modifications: the
marine operations and drilling crews of the drilling vessel, Viphya,



Possible dispersal routes
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A question to think about

Humans spread from Africa several times.
Apparently only the last wave survived.
Why?



Summary

Climate of the Pleistocene (“Ice Age”): very
variable and unstable

Evolution of anatomically modern humans
Several migration waves

(“Out of Africa”)
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