
Paleomagnetic  evidence 





The makeup of the earth’s interior. 



The current model 
proposes that crustal 
blocks are moved 
about on the mantle. 

Three forces have been suggested to drive the motion: 

1. Ridge push, the force generated by molten rock rising 
through the mantle 

2. Mantle drag, the tendency of the crust to ride the mantle 
because of friction. 

3. Slab pull, the force generated by the subduction 
(downward flow) pulling the trailing crust behind it. 



Plate boundaries can take three basic forms: 

1. Spreading zones. (divergent boundaries) 

2. Collision zones. (convergent boundaries) 

3. Fault zones (transform boundaries) 

Currently, 19 
major plates are 
recognized.  They 
range in size from 
the relatively small 
Gorda Plate 
(about 750 km2) to 
the Pacific Plate (> 
100 million km2).   

Rates of 
movement are 
also highly 
variable. 





Because of seafloor 
spreading, the age (in my) of 
islands tends to increase with 
increasing distances from 
midoceanic ridges… 
 
…Polarity reversals (stripes) 
allow accurate dating of  
island ages 



On the other sides of the 
plates, away from the 
spreading zone, the 
leading edge will typically 
collide with another plate. 

If they are of continental 
plates of equal density, 
this will lead to violent 
uplifting and the 
formation of mountain 
ranges along the plate 
boundaries 
 



If the two plates are 
oceanic, their 
convergence can form a 
deep oceanic trench as 
one plate is subducted 
under the other… e.g. 
the Marianas Trench at 
the boundary of the 
Pacific and Philippine 
plates… 



or…. It can 
produce 
volcanoes in an 
island arc;  e.g. 
the Aleutian 
Islands of Alaska 



More often, dense 
oceanic plates 
collide and sink 
beneath lighter 
continental plates 
to form a 
subduction zone. 

Subduction zones are marked with parallel bands of 
earthquakes and volcanism near their active edges, and 
mountain ranges and accumulations of marine sediments, or 
terranes, which increase in age as we move upstream from 
the active zone. 







The Earth’s Tectonic History 
These processes have been occurring throughout the 
earth’s 4.54 billion year history,….  and will continue to 
modify the geographic template and subsequently, the 
distributions of future biotas.  

 

 

 

It is hard to overemphasize the effects of plate tectonics 
on biogeographic patterns of virtually all organisms. 



Reconstructions of tectonic history 
 
 •  Paleomagnetic declinations 
 
 • Symmetrical magnetic stripes 
 
 •Topographic and bathymetric maps 
 
 • Lithologic indicators of climate 

By moving quickly through the next few slides, you can 
follow the movement of the continents from the Pre-
Cambrian (some 600 mya) to the present day, and even 
a projection into the future. 
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Noteworthy features & events…. 
Epeiric (or “epicontinental”) seas 



North American interior seaway 



Mountain building 







Gondwanaland break up 





Great Rift Valley 



Hot spots and triple junctions 



Hawaiian chain 


