


















Normal conditions in the Pacific 
Ocean



El Niño conditions (ENSO warm 
phase)



La Niña conditions 
(cool phase; opposite of El Niño)



Effects	of	severe	El	Niños

















Grasses:	a	new	type	of	photosynthesis
C4	plants	evolved	
in	the	Oligocene	as	
a	response	to	
lowering	CO2
levels,	drought	
conditions	and	
other	
environmental	
stresses.	Arose	in	
many	families	of	
plants	
simultaneously;	a	
good	example	of	
convergent	
evolution











Milankovitch	Cycles

EccentricityObliquity Precession

Earth’s 
wobble, tilt, 
and orbit



Changing	Seasonality



This	shows	us	that	the
Northern	Hemisphere	
And	Southern	Hemisphere
Glaciations	should	occur	at	
the	different	times –
Millankovitch
would	predict	they	would	be
out	of	phase

They	are	in	phase


















