STRUCTURAL GEOLOGY


Lecture 23


The Geometry of Thrust Faulting


(A look at Appalachian Tectonics)





Thrust faulting is characteristic of mountain belts marking the convergence of lithospheric plates as they travel on the asthenosphere.  The external portion of these belts is called the foreland and the internal part is called the hinterland.  Structures in sedimentary cover characterize the foreland whereas structures in crystalline basement characterize the hinterland.


During the latter part of the semester we will draw heavily on the Geology of the Appalachian Valley and Ridge and Appalachian Plateau to illustrate various types of faults and folds.  We start with a regional map of the Central and Southern Appalachians by noting that in the Central Appalachians the major structures are mapped as folds whereas in the Southern Appalachians the major structures are mapped as thrust faults (Figure 23-1). 
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Figure 23-1








Overthrust faulting is best introduced with a simple example, the Pine Mountain thrust seen in the Southern Appalachians.  This thrust sheet has developed as a single detachment surface which cut up from a detachment in the Cambrian shales through to a detachment in the Carboniferous section.  A cross section of the Pine Mountain Thrust is shown in Figure 23-2.   Terminology for this type of structure is given in Figure 23-3.
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Figure 23-2:  Pine Mountain Thrust system (after Davis and Reynolds, 1997)
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Figure 23-3:  Terminology for thrust fault systems (after Marshak and Mitra, 1985).








Multiple thrusts typically cut through a section as is seen in the Southern Appalachian Mountains (Figure 23-1).  These might stack in a ramp-flat geometry illustrated in Figure 23-4.  The Valley and Ridge of the Southern Appalachians is an example of this ramp-flat geometry after the upper portion of the section has been removed by erosion.
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Figure 23-4:  Ramp-flat geometry of a typical regional thrust system (after Davis and Reynolds, 1997).





The geometry of the Central Appalachians is characterized by a blind autochthonous roof duplex (Figure 23-5).  In effect, the duplex forms under a sedimentary cover because the detachment fault has not cut to the surface.
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Figure 23-5:  In sequence thrusting under a cover (after Davis and Reynolds, 1997).
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Figure 23-6:  Two types of thrust systems:  Top is an imbricate fan and bottom is a duplex (after McClay, 1992).
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