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Abstract 
 
One distinctive feature of the West Texas branch of the Ancestral Rocky Mountains is its burial by over 2.5 km of post-deformational Permian 
strata - the Permian Basin. Subsidence probably began during ARM deformation in Pennsylvanian time, as evidenced by very limited subaerial 
exposure and erosion related to uplifts in the central basin. Subsidence increased in rate by the early Permian and continued to the end of the 
Permian. Permian subsidence resulted in the maintenance of isolated deep-water marine basins until Ochoan (late Permian) time, when they 
were filled with evaporites and nonmarine sediments. The thrusted Marathon orogen probably participated in this subsidence, as little clastic 
material was shed from this orogenic belt into the basin (and none in the Permian; most Permian deep-water clastics appear to have northerly 
sources). 
 
The margins of the Permian Basin have been modified during the Mesozoic, but the pattern of post-Wolfcamp Permian isopachs suggests a 
bowl-shaped subsidence centered on the Central Basin “Platform” or axis of uplift. 
 

References Cited 
 
Ewing, T.E., 2016, Texas Through Time: Lone Star Geology, Landscapes, and Resources: The University of Texas at Austin, Bureau of 
Economic Geology Udden Series No. 6, 431 p. 
 
Ewing, T.E., 1991, Structural Framework, in A. Salvador (ed.), The Gulf of Mexico Basin: The Geology of North America, Geological Society 
of America, v. J, p. 31-52. 
 
McKee, E.D., and S.S. Oriel, 1967, Paleotectonic Maps of the Permian System: U.S. Geological Survey, Miscellaneous Geological 
Investigations Map I-450, 164 p. 
 



Muehlberger, W.R., 1996, Tectonic Map of North America: 1:5,000,000: American Association of Petroleum Geologists, 14 p. 
 
Ye, H., L. Royden, C. Burchfiel, and M. Schuepbach, 1996, Late Paleozoic Deformation of Interior North America: The Greater Ancestral 
Rocky Mountains: American Association of Petroleum Geologists Bulletin, v. 80, p. 1397-1432 
 
 



SC GSA, March 2017 T.E. Ewing, Frontera Expl. Cslts.

THE PERMIAN BASIN –
Intracratonic subsidence triggered 
by ARM compression, making an 

American “Superbasin”

Thomas E. Ewing 
Frontera Exploration Consultants

San Antonio, TX

For Southwest Section AAPG Meeting May, 2017



ABSTRACT
• One distinctive feature of the West Texas branch of the Ancestral Rocky Mountains is it's 

burial by over 2.5 km of post-deformational Permian strata - the Permian Basin.
• Subsidence probably began during ARM deformation in Pennsylvanian time, as evidenced 

by very limited subaerial exposure and erosion related to uplifts in the central basin. Subsidence 
increased in rate by the early Permian and continued to the end of the Permian. Permian 
subsidence resulted in the maintenance of isolated deep-water marine basins until Ochoan (late 
Permian) time, when they were filled with evaporites and nonmarine sediments.

• The thrusted Marathon orogen probably participated in this subsidence, as little clastic 
material was shed from this orogenic belt into the basin (and none in the Permian; Permian deep-
water clastics appear to have northerly sources). 

• The margins of the Permian Basin have been modified during the Mesozoic, but the pattern 
of post-Wolfcamp Permian isopachs suggests a bowl-shaped subsidence centered on the Central 
Basin "Platform" or axis of uplift. The size and shape of the Permian basin are similar to other 
intracratonic basins (Illinois, Michigan, Williston). One method to form these basins is suggested 
to be downwarping due to densification of the lower crust or lithosphere. 

• The central basin area hosts a Tonian layered mafic complex, which was subjected to 
compression and thrusting in Pennsylvanian time. Depression of a mafic crust or its subjacent 
lithosphere may have been the driving force for Permian subsidence, originated by NE-SW 
compression during the Pennsylvanian and Wolfcampian.

• Over most of the basin, Permian subsidence was responsible for putting source rocks into 
the oil window. Further maturation to gas happened in the deep Delaware and Val Verde Basins 
due to foredeep or yoked basin development during ARM deformation and Marathon 
convergence.
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WEST TEXAS (PERMIAN) BASIN

• Defined by thick accumulation of Permian 
rocks by geologists in 1910s, 1920s; major 
Permian oil fields found

• Later, complex Ancestral Rocky Mountain 
(ARM) structures were found in older rocks 
and more large oil fields found

• Why do we have the thick Permian section?
• What is the nature of this ‘Permian Basin’?
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Ewing, 1991, after
McKee and Oriel (1967)



PRE-CRETACEOUS SUBCROP



1D SUBSIDENCE – PECOS, TX



BASINWIDE 
SUBSIDENCE



LATE PALEOZOIC SUBSIDENCE

A) Pecos Area – near center of 
Permian Basin; deep water in 
Delaware Basin

B) Snyder Area – NE margin of 
Permian Basin; on Horseshoe 
Atoll, near sea level most of time

NOTE STEADY SUBSIDENCE IN PERMIAN!

(Sections restored for sediment compaction)



2D VIEW: CALCULATE 
TECTONIC SUBSIDENCE

TECTONIC SUBSIDENCE –
Subsidence from 1D 

chart, corrected for the isostatic 
response to sediment loading;

attempts to show times 
and places where active tectonic 
processes are causing 
subsidence.



TECTONIC 
SUBSIDENCE 

THROUGH TIME

A) W-E section; note 
strong Ft Worth Basin 
subsidence due to 
Ouachita loading; 
ARM basins; later 
increase in Permian 
Basin subsidence.

B) S-N section; note 
strong Delaware 
Basin subsidence, 
later Permian Basin 
subsidence. 



LEONARDAN 
PALEO-

GEOGRAPH
Y

Note clastics from E,
Lack of clastics from S

Suggesting subsidence of  
Marathon orogen during 
Permian

(from Ewing 2016, TTT)



WHAT IS THE 
PERMIAN 
BASIN?

Bowl of subsidence 
centered on Kermit area

SW, S, E margins 
modified by Mesozoic, 
Cenozoic uplift

INTRACRATONIC BASIN 
centered on Ft Stockton 
Uplift (cf Michigan, 
Williston, Illinois Basins)



COMPARISON 
OF BASINS
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Muehlberger, 1996, Tectonic Map
of North America



FT. STOCKTON UPLIFT AND PECOS 
INTRUSIVE COMPLEX

MAFIC ROOT?



ANOTHER 
PROCESS MAY 
CONTRIBUTE!
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Muehlberger, 1996

To SW is Permian volcanic 
arc related to Pacific-side 
subduction;

so Permian Basin may 
include back-arc 
subsidence. But…



ADD IN HYDROCARBONS…
• Today, most all of Midland Basin and eastern 

Delaware Basin are in oil window in major 
source rocks; deep and western Delaware in 
gas window.

• Without Permian subsidence, probably only 
deep Delaware would be in oil window!

• Also, Permian subsidence enhanced the 
deep, silled marine basins that let organics 
accumulate to form Penn-Perm source rocks.
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QUESTIONS?
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