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TERTIARY AND QUATERNARY 
CLIMATE CHANGE AND THE 

EVOLUTION AND SPREAD OF 
HUMANS.  



Todayôs uplifting message! 





uLast week we saw that a record of 

climate change extends back about 4 

billion years. Itôs a record of 

changing sedimentary 

environments and the emergence 

and evolution of life. The record is 

limited until the last 600 million 

years; since the Cambrian and the 

apparently rapid diversification of life 

known as the Cambrian Explosion. 



uThe record of biodiversity through the 
last 600 million years indicates a 
logarithmic increase in species through 
time. However, the increase is not a 
smooth one. It is interrupted by several 
mass extinction events at which 
biodiversity is drastically reduced ï the 
Big Five mass extinctions. The largest 
occurred at the end of the Permian when 
perhaps 90% of species went extinction. 
The latest one, at the Cretaceous-
Tertiary (K-T) boundary, had about a 70% 
loss. 





uAll except the K-T extinction appear to 

have been caused by a complicated set of 

mechanisms determined by plate 

tectonics. At the K-T boundary we can 

make a good case for asteroid impact as 

the cause. 

uThat boundary is very significant for us. 

From that time we see modernization of 

the biosphere ï the rise of mammals, 

insects, birds, flowering plants, etc. 



Evolution of animals  V= birds, BB= placental 

mammals 



Evolution of plants and animals after the K-T event .  

angiosperms=flowering plants, ungulates=hoofed 

animals, macropods= marsupials. 



The early Tertiary was warm, but cooled through 

the Eocene. By the Pliocene, the world had 

significant ice. By the Pleistocene, there were 

frequent advances and retreats of ice across 

Europe and North America. 



The pulse-like ice expansions (glacials) 

and contractions (interglacials) seem to 

have been driven by Milankovitch 

Effects. 



uAs climate cooled, tropical rainforests 

contracted and were replaced by 

grasslands and deserts in the tropical 

zone, and the biomes familiar to us ï 

prairies, boreal forest, temperate 

broadleaved forests - formed. Until then, 

much of North America would have been 

forested. Until the mid-Tertiary, these 

forests extended across the Arctic 

archipelago! 



Present global 

biomes(left) and in 

the Eocene 

(below) 



Tertiary fossil forests 

in the Canadian 

Arctic. 



uOne order that evolved was the Primate 
Order. We evolved from these as the 
family Hominideae, in the genus Homo. 
Our species? Homo sapiens. 

uThis evolutionary process appears to have 
been largely driven by the global climatic 
changes from the mid-Tertiary. 

uAs climate cooled, tropical rainforests 
contracted and were replaced by 
grasslands and deserts in the tropical 
zone. Until the mid-Tertiary, much of the 
Arctic archipelago had forest cover. 

 
 

  



Currently there 

are 16 families, 

72 genera and 

about 350 

species of 

primate. 



Evolution of primates. 

uOur ancestors, the primates, were once widely 

distributed, but they have always been largely 

tropical fauna and largely arboreal. 

uThus, climatic cooling caused their contraction 

into the current tropical zone and the loss of 

forest cover stimulated some to become ground 

dwellers. This required the exploitation of 

different resources so there were morphological 

and behavioural changes. The most obvious of 

the latter was the development of bipedalism. 

 



Current distribution of primates  



Our lineage 


