Geologic History

Why are the
Appalachians still here?

Although the Appalachian Moun-
tains were formed over 250 million
years ago, they are still around to-
day. The forces of erosion and weath-
ering have worn down the Appala-

chians over time; periodic uplift of -+

the range, however, has prevented
them from completely eroding away.
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Mountain Building Part IV:
the formation of Pangea and the
Appalachian Mountains

Today’sAppaachian Mountainchain
formed 470 millionyearsago at thetime
of the Taconic mountain-building
event, withtheinitial squeeze of
themargin of North America.
TheAcadian mountain-building,
380millionyearsago,
crunched the crust of North
Americaabit more. Findly,
gpproximately 250 million
yearsago, the Alleghanian
mountai n-building event occurred asancestral Africacollided with North
Americato createthe central and southern A ppal achiansduring the Permian
(Figure1.16, Figure 1.17). The Acadian orogeny helped to shapethe northern
Appaachian Mountains, but the Alleghanian orogeny gavethefina squeezeto
themargin of the continent to form today’s A ppa achian Mountain chain,
extending from Alabamato Maine and beyond into Canada. From thetime of
the Acadian mountain-building event until the Triassic, the Appa achianswere
continuouswith the Ca edonide M ountains of northwestern Europeand
Greenland.
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Figure 1.16: When ancestral Africa collided with North
America, the Appalachian mountains were formed. Figure
by J. Houghton.
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rounded, weathered and aged peaks of amore mature mountain rangethat has
seen millionsof yearsof erosionand uplift.

Thedirect cause of the creation of the A ppal achian Mountainswasthe
merging of al continentsinto the supercontinent Pangeaasthe lapetus Ocean
closed 290 million yearsago. Balticaand North Americahad mergedtoform
onecontinent during the Acadian mountain-building period inthe Devonian,
effectively creating theancestral northern Appaachians. Inthemeantime,
through the Missi ssippian and Pennsylvanian periods, ancestral Africa(aready
joined to other continents as Gondwana) drifted closer to North Americaand
Baltica. Thelapetus Ocean narrowed asthe oceanic crust was subducted
under the North American continental crust. When ancestral Africa finally
collided with North Americaduring the Permian, the continental crustswere
too bouyant to be subducted like dense oceanic crust. Instead, the crusts
crumpled together to createatall range of mountains. Sedimentsfromthe
proto-Atlantic ocean basin and the continental shelf and slope of North
America, were pushed upwards and squeezed along with the crust.

Evidence For Pangea

How do we know that Pangea existed 250 million years ago? Fossil evidence and
mountain belts provide some of the clues. The Permian-age fossil plant, Glossopteris
had seeds too heavy to be blown across an ocean. Yet Glossopteris fossils are found in
South America, Africa, Australia, India and Antarctica! The mountain belts along the
margins of North America, Africa and Europe line up as well and have similar rock
types, indicating that the continents at one time were joined as Pangea. The discovery of
Glossopteris and the evidence in the rocks helped geologists to formulate the theory of
Continental Drift, which, when the processes of continental movement were later dis-
covered, was reformulated under the modern theory of Plate Tectonics.

Figure 1.18: Alleghanian Mountain Building
-Africa collides with North America
-central/southern Appalachians form

-Pangea assembled, one supercontinent on Earth

Though the Appalachian Moun-
tains do not look as tall and rug-
ged as the Himalayas of India, the
Appalachians formed through
esentially the same geologic pro-
cesses. The collision of the In-
dian and Asian plates that is tak-
ing place today is raising the
Himalaya Mountains, similar to
the collision over 250 million
years ago between Africa and
North America created the Ap-
palachian Mountains.

Present —

Quaternary

Tertiary

| Cretaceous |
Jurassic
Triassic

Mesozoic | Cenozoic

Permian

Pennsylvanian
Mississippian

Devonian

Millions of Years Ago

Paleozoic

Silurian
Ordovician
Cambrian

Precambrian

4600 —

ﬁ‘ The Paleontological Research Institution

15



