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ABSTRACT 
 

The peripheral graben system (PGS) forms a distinctive tectonic element which, in 
South and East Texas, rims the northern Gulf of Mexico Basin.  The PGS contains two 
sets of domains:  long symmetric graben systems trending parallel to structural strike 
(Talco, Mexia, Milano, Karnes, and Charlotte-Jourdanton), and connecting zones of en 
echelon faulting and small grabens (Kaufman, Calvert, Gonzales, and Muil).  Faulting is 
confined to the Mesozoic and Cenozoic sedimentary column, and closely follows the up-
dip edge of the Louann Salt that lies at the base of that column.  The PGS formed by 
downdip sliding (or rafting) of the post-salt sedimentary column atop the mobile salt 
layer, leaving the PGS as an updip breakaway zone.  Where the direction of sliding is 
perpendicular to the edge of salt, simple extension forms the symmetric graben systems.  
Where the direction of sliding (structural dip) is oblique to the edge of salt, en echelon 
fault systems form under transtension.  Sliding began in the Jurassic, and has continued 
into the Cenozoic at least as young as Late Eocene in some areas. 

Long symmetric grabens of the PGS host significant oil and gas fields, where appro-
priate reservoirs are present.  Large-displacement faults of these grabens also can offset 
groundwater aquifers and inhibit communication between near-surface and deeper 
zones.  In the en echelon zones, faults are rarely long enough to form large fields or af-
fect groundwater flow, but fractures may generate permeability in brittle units such as 
the Austin Chalk and Eagle Ford. 

Modern exploration for resources within the PGS can best be undertaken with 3D 
seismic data to resolve the complex fault patterns, combined with regional and local geo-
logic understanding of reservoir zones and individual sand bodies. 
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