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Blind Duplexes Under the Foreland Basin and the Nature of the Triangle 
Zone Upper Detachment in West Central Alberta 
A.G. Skuce 

Two blind or "passive-roof" duplexes in the Edson area of West Central Alberta have 
previously been described in detail by Skuce et al. (1992). The roof thrust of these features 
was interpreted as a bedding parallel backthrust which was correlated with the upper 
detachment of the Triangle Zone located more than 30 km to the west. 

Dechesne (1994) has proposed an alternative model in which the duplexes formed prior to the 
Triangle Zone (i.e. out of sequence) and were bounded on their upper surfaces by a bedding 
parallel foreland directed blind thrust. Above this thrust, displacement was absorbed by 
compaction. The roof thrust in Dechesne1 s model subsequently reversed direction and formed 
the upper detachment of the Triangle Zone. Although many blind duplexes in the area are 
composed of foreland directed thrusts, not all of them are. It is difficult to reconcile 
Dechesne1 s model with duplexes that are composed entirely of backthrusts. Although many 
blind duplexes in the area are composed of foreland directed thrusts, not all of them are. 
Backthrust dominated blind duplexes have also been observed in the Sulaiman foredeep of 
Pakistan. 

There is no evidence, direct or indirect, for Dechesne1 s proposed contraction of the sequence 
above the blind duplexes, although admittedly such small scale contraction would be difficult 
to observe. Figures la and lb illustrate the time structures and interval time thicknesses along 
the published seismic line over the Edson duplexes, (Skuce et al. 1992). The anticlines above 
and the thickness changes across the duplexes (located between the Lea Park and Viking 
horizons) are obvious. The gradual thickening of most of the units to the west is consistent 
with models of foreland basin subsidence. There is very little thickness change in the Upper 
Cretaceous to Lea Park interval. The Wabamun to Cambrian interval thins to the west, due to 
the influence of the Devonian West Alberta Ridge. 

It is difficult to imagine how homogeneous distributed layer parallel strain could have occurred 
in the sand, shale and coal strata of Upper Cretaceous and Tertiary without having caused any 
faulting. About 100 km south at Stolberg the same rocks in the same setting have responded 
to contraction by forming obvious thrust faults, mappable at the surface and visible on seismic 
data. 

The Coulomb critical taper theory of Davis et al (1983) describes the overall wedge shape of 
active fold and thrust belts. Depending on the boundary conditions chosen, the angle between 
the topographic surface and the basal detachment can be predicted: this is typically less than 
10°. This theory assumes isotropic rock properties and seems to work well on a regional scale 
where local variations (i.e. topography and ramp-flat geometry on the lower detachment) can 
be neglected. However, at the tip of the wedge the rock properties are strongly anisotropic 
and simple Coulomb fracture theory does not apply. Sections through the Triangle Zone show 
that the instantaneous angle between the upper and lower detachments can vary considerably, 
from a little less than zero to over 90°, over short distances. Averages of the overall wedge 
geometry can be measured but these are likely to be spatially variable, arbitrary and not 
mechanically meaningful. The geometry of the Triangle Zone wedge is the result of the 
addition and superposition of many small movements over time, along several thrust ramps 
and flats. Current critical taper theory should not, therefore, be used to constrain 
interpretations of individual structures at the leading edge of the thrust belt. 
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