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Archaean tectonic evolution of the Earth involved volcanic arcs, 
evolving into proto-continents, evolving into micro-continents.

Proterozoic evolution involved the building of the continents, 
and establishment of supercontinent cycles through plate 
tectonic mechanisms.
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Plate tectonics does not 
begin on Earth until 
continents become big 
enough they can begin to 
rift apart into smaller 
continents.

And this does not 
begin until about half 
way through Earth 
history.

Pre-plate tectonics

Plate tectonics
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Rifting creates Divergent 
Continental Margins



And allows suturing of larger 
continental blocks.



The history of the Earth embodies 
two organizing principles.

1.  It is fractal . . .
There are patterns, within patterns, within 
patterns, and cycles, within cycles, within cycles. 
. . ad infinitum – at all scales of observation.

2.  It is evolutionary . . . 
As energy continuously passes through the 
various Earth systems they undergo continuous 
change, . . .
. . .generally becoming more complex with time 
through elaboration, fractionation, and self 
organization.



The fractal nature of the Earth



Rock Cycles . . .
All rocks can be transformed
Into other rocks

And with every cycle of subduction
the igneous rocks that are 
generated, weather into sedimentary 
rocks, some of which become 
metamorphosed.



The rock cycle is driven by tectonic energy from the molten 
cores escaping inexorably to space.

Within convection cell cycles  . . .



The opening and closing 
of an ocean basin

Leading to . . .
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Within Wilson cycles . . .



The opening or rifting 
phase of the Wilson Cycle 

Mid-oceanic ridge: 
divergent plate 
boundary 
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The closing or mountain 
building phase of the 
Wilson Cycle 



But, more realistic

In a supercontinent model 
continents sweep back and 
forth across the globe.  
Simplistically the result would 
be two Wilson cycles, each 
half out of phase with each 
other.  When a super-
continent breaks apart on 
one side of the globe, 
initiating an opening phase, 
it also begins a closing half 
of the other cycle on the 
other side of the globe.   

Within Supercontinent cycles . . .



A Complex of Convection Cells

Leading to . . .

But, the Earth is 
three  dimensional 
and has a complex 
system of 
convection cells 
making the 
possible outcomes 
more complex 
than simple.



Scattering Supercontinent Cycles

A more realistic
movement of
continents
around the 
Globe is
that they
scatter like a
shotgun blast
in all directions. . . . Leading to . . .



Evolutionary Rock Cycles
And as a result of every cycle the continents get 

bigger, and more igneous, sedimentary, and 
metamorphic rocks are generated by fractionation.



Supercontinent
Cycles



Rodinia Supercontinent
750 - 550



Pangaea Supercontinent
428 - 320



Rodinia
Supercontinent

Virginia
Sutured to 
S.A.

Australia, 
Antartica
India.



Western Rodinia
Rifts away





Eastern Rodinia rifts away; 
Virginia disconnects from South 
America



















North America drifts 
northward by itself, then 
settles southward again to 
rest on the Equator

Baltica













Collision creates the 
Caledonian mountains









Old Red Sandstone
Continent (Larussia)

Gondwana

Rheic ocean



Acadian Orogeny



Late Silurian - 420

http://jan.ucc.nau.edu/~rcb7/nam.html

Caledonian Mountains



Early Devonian - 400

http://jan.ucc.nau.edu/~rcb7/nam.html
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Middle Devonian - 385

http://jan.ucc.nau.edu/~rcb7/nam.html
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Pangaea
Supercontinent

Virginia
Sutured

Alleghanian
Orogeny



Early Pennsylvanian – 315

http://jan.ucc.nau.edu/~rcb7/nam.html



Late Pennsylvanian – 300

http://jan.ucc.nau.edu/~rcb7/nam.html
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Pangaea 
(Virginia)
Begins to rift 
apart













Late Triassic - 210

http://jan.ucc.nau.edu/~rcb7/nam.html
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Early Jurassic - 180

http://jan.ucc.nau.edu/~rcb7/nam.html



Early Jurassic - 195

http://jan.ucc.nau.edu/~rcb7/nam.html



Middle Jurassic - 170

http://jan.ucc.nau.edu/~rcb7/nam.html



Late Jurassic - 150

http://jan.ucc.nau.edu/~rcb7/nam.html



Early Cretaceous - 115

http://jan.ucc.nau.edu/~rcb7/nam.html



























Rodinia Supercontinent
750 - 550



Pangaea Supercontinent
428 - 320


