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3
IntroductIon

Plate tectonic theory provides insight into the driving 
forces that have shaped the long and varied geological his-
tory of Illinois. In brief, the theory recognizes that the up-
per part of the Earth’s crust is composed of rigid tectonic 
plates (slabs) that slide laterally over a layer of weaker, vis-
cous rock in the underlying upper mantle known as the 
asthenosphere (Figure 3-1). Powered by the Earth’s inter-
nal heat energy and moving at a fraction of an inch per 
year, the plates can flex up or down and break apart or 
collide with one another. Where plates collide, compres-
sional stresses tend to deform the plate margins, forming 
mountain ranges. Geological structures situated within 
plate interiors, far from the margins, are subject to reac-
tivation during plate collisions. The far-field effects of the 
compressional stress commonly result in offsets along fault 
zones, uplift of basement rocks, and renewed subsidence of 
sedimentary basins. In contrast, where plates move apart, 
extensional stresses take over, commonly resulting in rift 
zones, characterized by long narrow fractures in oceanic or 
continental crust (Figure 3-1). Rifts commonly form over 

regions where there is an upwelling of basaltic magma and 
resultant thinning of the crust.

Even though Illinois is situated within the stable in-
terior of the North American plate, the state has not been 
immune to the far-reaching effects of plate tectonic in-
teractions. Basin subsidence, sedimentation, formation of 
geological structures, migration of groundwater and hydro-
carbons, and contemporary earthquake activity in Illinois 
are a direct result of these processes. 

Because Illinois lies far removed from ancient and 
modern deformed plate margins, the succession of sedi-
mentary rocks is mostly flat-lying or gently tilted, relatively 
thin, and punctuated by major unconformities. Seaward 
from Illinois, along the continental margins, geological 
structures consist largely of deep, sediment-filled troughs 
and highly deformed fold-and-thrust belts. 

The stable interior of North America—the North 
American craton—is a collage of Precambrian tectonic ter-
ranes that formed by lateral accretion more than a billion 
years ago (Sims et al. 1987, Karlstrom et al. 1999). Out-
side the ancient Canadian Shield are successively young-
er terranes (Figure 3-2). Illinois lies within the Eastern 
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Figure 3-1 Diagrammatic cross section of magma rising from the Earth’s asthenosphere, causing oceanic and continental plates 
to move laterally. On the left side, a mid-oceanic spreading center creates oceanic crust that forms two diverging plates. At center, 
oceanic crust collides with less dense continental crust causing the oceanic crust to be pushed under the continent (subduction). 
Above the subduction zone, a deep oceanic trench forms. The sinking oceanic crust eventually melts, forming andesitic magma that 
rises into the overlying continental crust, creating an explosive volcanic island arc. On the right, tensional stress from the subduction 
processes causes the continental crust to break up, forming a back-arc basin. 


