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Last Glacial Maximum
(LGM; 18 ka)

http://en.wikipedia.org/wiki/Last_Glacial_Maximum

Ice



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)

http://www.ncdc.noaa.gov/paleo/pubs/ray2001/ray2001.html



The Ice Age was not (always) cold
faunas in Central Europe

Forest elephant fauna Mammoth fauna



Ice Cores

Scale in ka (kilo-year); 1ka = 1000 years

from sediment 
cores: Proxy for 
ice volume

proxy for 
temperature

Greenhouse 
gases

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)

from IPCC 2007, 
chapter 6.4.1



Milankovitch cycles



Fossils of the human family

Gibbons: A New Kind of Ancestor: Ardipithecus Unveiled. 
Science 2 October 2009, Vol. 326. no. 5949, pp. 36-40



Human evolution and climate

yesterday!





Human evolution



First Human Migration



The first Europeans
Bilzingsleben excavation site





Bilzingsleben 
400,000 years 

ago

Antler tools from Bilzingsleben



Human evolution



“Out of Africa“
Second Human Migration

Cam. Enc. Human. Evol., p 400



A catastrophe?



Lake Malawi



Lake level indicators



And humans?



Possible dispersal routes

Cam. Enc. Human. Evol., p 400



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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