
The Appalachians 
are an older 

mountain chain that 
run from the 

Southern U.S. to 
Nova Scotia. similar 
mountains exist in 

North Africa, 
Britain, Scandinavia 

and even 
Greenland. 

This seems like a 
lot of territory 

The Appalachians

Until you 
realize that 
these 
locations 
were once 
contiguous, 
when Pangea 
existed, prior 
to about 220 
million years 
ago. 

And the 
Appalachian 
mountains are 
the remnant of 
A continental 
collision that 
built Pangea 
from earlier 
continents – 
that collided. 

Like most 
mountain 
chains the 
Appalachians 
are complex 
and contain 
some rocks 
that bear 
traces of 
earlier 
deformation, 
resulting from 
their 
formation in 
earlier 
mountain 

The most 
important events that 
built the Appalachians 
happened long before 

Pangea split apart. 

At that time all these areas 
were part of a single continent. 

They are called the 
Taconic  (450 Ma), the 

Acadian (~375 Ma) and the 
Alleghenian Orogeny 

(~300 Ma).

Orogeny just 
means an 
episode of 

deformation. 
Not surprisingly, with at least 
three orogenies, these 
mountains, like the Alps, are a 
patchwork of different terrains. 



Lets trace the 
collisions through 

history.  For this you 
need to know that Ma 

means millions of 
years! 

The earliest collision actually happens 
before our first orogeny, about 505 Ma ago

Here an early island arc collided 
with a small continent, somewhere in 
an ocean adjacent to proto-North 

America. 

These fragments approach Proto North America as the intervening ocean  subducts.

And about 450 Ma ago, they hit 
forming the Taconic Mountains. Offshore, 

another continental 
fragment – the 

Avalon Terrane – is 
approaching. 

This fragment hits “North America” about 
375 Ma ago forming the Acadian Mountains

The ocean between Africa and North America 
is now being consumed by subduction. 

Ma stands for 
Mega Annum



And ultimately these two continents collide about 280 Ma ago, 
making the Alleganian mountains.

Erosion wears 
away much of the 
rock, leaving the 
Appalacians as we 
now see them, but 
the traces of the 
three orogenies 
are still there. 

While all this was 
going on, some rocks 

were deposited west of 
the Arcadian mountains, 
and these rocks were 

folded and thrust even 
further west by the 

collision. 

These rocks 
preserve their 
folds and are 
now part of 
what is now 
called the 
Valley & Ridge 
province. 

The rocks may also 
bear traces of 

later deformation, 
resulting from the 

later events. 

In detail 
there 

are several 
provinces 

that we see 
in North 
America, 

and 
sometimes 
elsewhere.

In the “core” of the mountains is represented by 
the Piedmont terrane.  Here we see folded rocks 
that have been subject to high grade metamorphism 

And even 
remnents of 
the ancient 
ocean floor 



And also granitic 
massifs, like this 
one, at Stone 
Mountain Georgia 

To the west of the 
Piedmont is the Blue 
Ridge, basically a large 
anticline cored by 
very old rocks that 
existed before the 
prot-taconic island 
arc formed.  These 
older rocks have just 
been caught up in the 
entire collision, and 
although they formed 
deep in the crust, have 
now been revealed by 
thrusting and erosion. 

Some Blue Ridge rocks were formed in the 
deep ocean basins that separated Proto 
North America and our Taconic island arc.

And equivalent rock to 
these, found in Europe, 
might be some of the 

extensive slate belts that 
exist there. 

Finally the Valley 
& Ridge province is a 
very noticeable part 
of the Appalachians, 
displaying dramatic 

folds 

Which are 
often 

inclined, 
tilting north-

westward 

They formed as rock layers 
became crumpled by the 
bulldozing effect of the terrains 
to the east, getting thrust west. 

They may 
also have 
slid 
westward 
due, in part, 
to sliding 
off the 
rising 
Alleghanian 
mountains 
along thrust 
faults or 
“detachment” 
zones

Like this one 
in tennessee 



This behavior is 
typical of what is known as “thin-
skinned” tectonics – meaning that
 the deformation is isolated from 
the rocks beneath, and does not 

involve “basement”. 

Interestingly 
these Valley 

& Ridge 
structures have 

strikingly 
similar 

equivalents 
from the other 

side of the 
Atlantic 

This fold from 
Hancock, Maryland. 

Is very similar to this one 
from Bude, Cornwall

The rocks are roughly 
the same age, neither are 

metamorphic and both 
are chevron folds

this evidence comes 
from the magnetic 
grains within the 

rocks.

we also see a 
similaqrity in the 

shape of the 
continents.

But we must be 
careful not to 
draw too many 
conclusions 
from such 
superficial 
similarities.  
Other, more 
compelling, 
evidence shows 
that these 
localities are 
both part of 
the same 
mountain range

When we examine 
these grains we can 
find out their spacial 
relationship to the 
north magnetic pole, 
which, in turn, 
allows us to 
reconstruct their 
position on the 
globe in times past - 
which shows that the 
two localities were 
part of the same 
plate margin when 
these mountains 
formed.

These rocks 
are much less 

metamorphosed 
that those of the 

Blue Ridge or 
Piedmont. 



is not itself 
diagnostic of 
continental 

drift … 

… And there 

And so plate 
tectonics 

allows us to 
understand why 

these rocks 
exist here …

… it certainly is 
explicable in 
terms of this 

single mountain 
chain, 

But does not tell us 
much about why the 

weather in the UK is so 
awful 

and when 
we do…

a single mountain 
chain emerges.

so while comparing the 
structures we see in the 
US and england, and even 
spain and north africa.

this is a consequence of the 
theory of plate tectonics.

which allows us to 
reassemble the 
continents as they 
once were - before 
"continental drift" 
took place.


