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Continental Drift

In the 1912, Alfred Wegener proposed a hypothesis 
termed “kontinentalvershiebung” which translates as 

“Continental Drift”

He proposed that all continents had at one time formed 
one large land mass which he called Pangaea, which 

subsequently broke up into the continents we see today

His evidence was that the coastlines of the continents 
matched each other – look on the map at the eastern 

coastline of South America and the western coastline of 
Africa – and that the rocks, fossil ranges, and climate also 

matched across the boundary

Unfortunately, he did not know how the continents 
could move!



The ranges of fossil 
organisms crosses between 

continents



Mapping of the ocean floor began in the late 1940’s

A large, sinuous crack was found running through the 
middle of the Atlantic

Age dating the oceanic crust led to the discovery that 
the crust nearest the rift was the youngest

As they moved away from the rift, the age of the 
oceanic crust became older



Earth’s magnetic field reverses periodically
Currently we are in a period of ‘normal’ 

polarity, meaning that our compasses point 
north

During periods of ‘reverse’ polarity, a 
compass needle would point south

When Fe-rich minerals crystallize in a lava, 
they orient with the magnetic field, thereby 

acting like a compass needle

When researchers looked at these minerals 
in oceanic rocks, they noticed that, as they 

moved away from the rift, the magnetic 
orientation of minerals in the oceanic crust 

changed

The pattern of reversals was symmetric on 
each side of the rift and matched the age 

progression

YoungOlder Older



Magma Chamber

Mid-Ocean Ridge

As new crust is formed at the rift, it 
records the magnetic signature in 

place at that time

As the process continues, the crust is 
pushed away from the rift and new 

crust is again formed

Eventually a magnetic reversal 
occurs and any new crust formed 

has the reversed magnetic signature

We end up with a symmetric pattern 
of polarity reversals on either side of 

the mid-ocean ridge that matches 
with the age dating

Harry Hess, a US Navy officer and 
geologist, termed this process Sea 

Floor Spreading

Oceanic Crust Oceanic Crust



Now we have a mechanism for 
moving the continents apart

The research performed by Harry 
Hess led to the development of 

Plate Tectonic Theory



FOSSIL RECORD

CENOZOIC ERA
AGE OF MAMMALS

PALEOZOIC ERA
AGE OF PRIMITIVE LIFE

MESOZOIC ERA
AGE OF DINOSAURS
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3D VIEW SHOWING TECTONIC PLATES
AND KEY EARTH LAYERS
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CROSS SECTIONAL VIEW SHOWING TECTONIC PLATES

JW GEO CONSULTING, LLC



MAJOR TECTONIC PLATES
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L. Precambrian 
550 Ma

PERMIAN 
BASIN Permian Basin Area

Terrigenous Period
(Non-deposition)

MODIFIED FROM R. BLAKEY
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E. Cambrian
510 Ma

PERMIAN 
BASIN Permian Basin Area

Mostly Exposed 
(Period of Non-deposition
Except in SE portion – Riley SS)
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Early Ordovician
485 Ma

PERMIAN 
BASIN Permian Basin Area

Shallow Shelf Platform Sea
Deposition of
Ellenburger Limestone
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Middle Ordovician
470 Ma

PERMIAN 
BASIN

Permian Basin
Shallow Shelf Platform Sea
Deposition of
Simpson Limestone
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Late Ordovician
450 Ma

PERMIAN 
BASIN Permian Basin

Shallow Shelf Platform Sea
Deposition of
Simpson/Montoya Limestone
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Early Silurian
430 Ma

PERMIAN 
BASIN Permian Basin

Sub-Aerial Exposure
Erosion & Karsting of
Ellenburger Limestone
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Late Silurian
420 Ma

PERMIAN 
BASIN Permian Basin

Sub-Aerial Exposure
Erosion & Karsting of
Ellenburger Limestone
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Early Devonian
400 Ma

PERMIAN 
BASIN
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Middle Devonian
385 Ma

PERMIAN 
BASIN

Permian Basin
Shallow Shelf Restricted Sea
Deposition of Fusselman,
Wristen & Thirtyone Limestone
Notice Convergence of 
Continents Beginning
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Late Devonian 
360 Ma

PERMIAN 
BASIN Permian Basin

Shallow Shelf Sea
Early Deposition of
Woodford Shale/Siltstone
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Early Mississippian
345 Ma

PERMIAN 
BASIN

Permian Basin
Shallow Shelf Sea
Later Deposition of
Woodford Shale &
Mississippian Limestone
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Late Mississippian
325 Ma

PERMIAN 
BASIN Permian Basin

Shallow Shelf Sea
Deposition of
Mississippian Limestone

Continental Collision Begins
Starts in Appalachians &
Zippers Down Into Ouachitas
Failed Arm/Rift Starts to
Form Anadarko Basin &
Wichita Uplift
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BEGINNING OF THE
FORMATION OF
SUPERCONTINENT PANGEA!



Early Pennsylvanian
315 Ma

PERMIAN 
BASIN

Permian Basin
Restricted Basin
Anoxic Environment
Organic Shale Deposition
(Atoka Shale, Strawn Shale &
Limestone)

Collision Continues
Zippers Down Into Ouachitas
& Farther Southwest Into
Marathon Overthrust
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Late Pennsylvanian
300 Ma

PERMIAN 
BASIN

Permian Basin
Restricted Basin
Anoxic Environment
Organic Shale Deposition
(Cline Shale)
Cisco/Canyon
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OUACHITA STRUCTURAL BELT
WITH FORELAND FEATURESAND GULF COAST OVERLAP

PERMIAN 
BASIN
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EFFECTS OF PENNSYLVANIAN AGE CONTINENTAL COLLISION

Crustal Shortening (Overlap) Estimated at >25 miles
(Lindecke & Patterson 2005)



Early Permian
290 Ma

PERMIAN 
BASIN

Permian Basin
Inland Basin (Sea) Develops
Shallow Water Carbonates
Wolfcamp Platform, Reef &
Detrital Carbonates
Exposure of Central Basin
Platform
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Middle Permian
275 Ma

PERMIAN 
BASIN

Permian Basin
Pronounced Separation of
Delaware & Midland Basins
By Central Basin Platform
Deposition of Wichita Albany
& Clearfork
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Late Permian
260 Ma

PERMIAN 
BASIN Permian Basin

Deposition of Spraberry
(Main Transport Direction
North to South) 
Before Uplift & Erosion
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E. Triassic
245 Ma

PERMIAN 
BASIN Permian Basin

Entire Basin Sub-Aerially
Exposed
Near Equator
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M. Jurassic
170 Ma

Permian Basin
Exposed

Continents Begin to Pull 
Apart Again

PERMIAN 
BASIN



E. Cretaceous
130 Ma

PERMIAN 
BASIN
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Permian Basin
Exposed

Note Beginning Development
Of Gulf of Mexico and
Florida Peninsula
Rocky Mountains Forming



L. Cretaceous 
85 Ma

PERMIAN 
BASIN Permian Basin

Part of Inland Shallow Sea

Relative Sea Level Rise 
SE US Shallow Shelf Sea 
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K/T Boundary
65 Ma

PERMIAN 
BASIN Permian Basin

Exposed Again

Pacific Plate Convergence
And Subduction Causes
Western Mountain Ranges 
And development of Alaska
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Miocene
15 Ma

Prior to Ice Age
Notice No Polar Ice Cap
No Great Lakes
Florida is a Shallow Sea
Platform
East Coast is a Flooded
Shoreline

Notice Alaska Attached
To RussiaPERMIAN 

BASIN
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Pleistocene
0.126 Ma

ICE AGE
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PERMIAN 
BASIN

Polar Ice Cap Covers
Most of Canada & Northern
US & Greenland



Holocene
0 Ma

PRESENT DAY
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PERMIAN 
BASIN
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A PREDICTION OF WHAT THE EARTH WILL LOOK LIKE IN 150 MILLION YEARS
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WEBSITES TO EXPLORE:

www.deeptimemaps.com

www.scotese.com

Home | Bureau of Economic Geology

http://www.deeptimemaps.com/
http://www.scotese.com/
https://www.beg.utexas.edu/


BACK UP SLIDES



PENNSYLVANIAN MORROW PALEOGEOGRAPHY

COURTESY OF TX BEG

STUDY AREA
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PENNSYLVANIAN ATOKA PALEOGEOGRAPHY

COURTESY OF TX BEG

STUDY AREA
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PENNSYLVANIAN STRAWN PALEOGEOGRAPHY

COURTESY OF TX BEG

STUDY AREA
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PENNSYLVANIAN CANYON PALEOGEOGRAPHY

COURTESY OF TX BEG

STUDY AREA
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PENNSYLVANIAN CISCO PALEOGEOGRAPHY

COURTESY OF TX BEG

STUDY AREA
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PERMO – PENN SHELF MARGIN TRENDS
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