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Much of southern Saskatchewan is underlain by the Prairie 
Evaporite Formation, a Middle Devonian layered sequence of 
salts and anhydrite which contains the Western World’s largest 
reserve of potash. The potash beds occur near the top of the 
100 - 200 m thick evaporite sequence, and the potassium ex-
tracted from the predominantly sylvinite ore has its main use as 
fertilizer. The Phanerozoic stratigraphy of the Williston Basin 
in central Saskatchewan is remarkable in that units are flat-ly-
ing and relatively undisturbed over very large areas. However, 
there are areas of local, sometimes severe, disruption to “nor-
mal” Phanerozoic stratigraphy in the Williston Basin region of 
west-central North America: the collapse structure. Collapse 
structures are localized regions of considerable, sometimes 
complete, destruction of original geological layering. These fea-
tures are thought to result from dissolution of Prairie Evaporite 
Formation salts at depth, with associated brecciation and col-
lapse of overlying (mostly carbonate, then shale) strata into the 
resulting washout caverns. Collapses are often assumed to take 
the shape of sub-vertical cylinders, 100–1000 m in diameter, 
extending from depths of over 1000 m right to surface. Earth 
scientists working in the Saskatchewan potash industry have 
a strong interest in mapping collapses because of the hazard 
these disruptions pose to mining operations. Use of 3D surface 
seismic methods and the recent practice of depth migration of 
these data have resulted in a more detailed view of the shape of 
these features than ever seen before. While some collapses are 
consistent with the existing washout/brecciation model, others 
are not. 3D images of some collapses look more like carbonate-
karst features than washout-breccias. With proper depth migra-
tion of the seismic data, “collapse-areas” become much smaller 
and more focused than previously thought. One area that had 
been mapped as a single, large collapse zone is shown to be 
made up of three en-echelon, chimney-like disturbance zones. 
Some of these disturbances are underlain by washouts in the 
Prairie Evaporite Formation, but some are not. The absence of 
any disruption within Prairie Evaporite Formation salts below a 
disturbed zone in overlying carbonates is inconsistent with the 
washout/breccia model for how these carbonate “collapses” are 
formed. This observation is, however, consistent with existence 
of porous (karst) zones in these carbonates, zones that might 
have nothing to do with underlying salts. The relationship be-
tween these postulated zones of karstification and disruption 
of underlying Prairie Evaporite Formation salts is currently 
unclear. The salt disturbances seen in Saskatchewan might 
by a model for some of the disruptions to “normal” geology 
seen above salts of the Cassidy Lake Formation of the Windsor 
Group in the Moncton Subbasin. 
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