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Thrust Fault Linkage and Considerations for Trap Integrity.
Dave Klepacki, PanCanadian Petroleum, Ltd., 900 125 9th Ave S.E., Calgary,
Alberta, T2G-0P6

Large thrust faults typically comprise several "lower order" strands that
have linked to form a single "first order" surface. For example, the McConnell
Thrust comprises at least five such linked strands. The concept whereby fault
strands propagating laterally capture one another to form a major fault was
originally discussed by Douglas (1958) and sketched out by Jones (1971).
Displacement fields along individual thrust strands are apparently sinusoidal
(Ratliff, 1992) similar to the "bow and arrow" displacement generalization
proposed by Elliot (1976). The displacement field of a major thrust is also
broadly sinusoidal but has local maxima and minima, apparently related to the
maxima and junctures (branch lines) of the original second order strands (Liu
and Dixon, 1991). The local displacement maxima commonly correspond to
structural culminations (hanging wall ramps or fault-propagation folds)
along the thrust surface and are the principal hydrocarbon traps in the
foothills belt. Examples are Quirk Creek, a local maximum along the Highwood
sheet, and Castle River, a local maximum along the "Waterton sheet".

The geometry of fault juncture is important for hydrocarbon
exploration. The tip of the "captured" fault may breach the top seal of a
culmination forming along the "capturing" strand (which becomes the major
thrust surface). Such breached seals account for some underfilled and
uneconomic hydrocarbon traps. An understanding of the 3-D geometry and
evolution of the fault network will increase our predictive skills and minimize
any disappointments.

Douglas, R. J. W., 1958, Mount Head map-area, Alberta. Geological Survey of
Canada Memoir 291, 241 p.

Elliot, D, 1976, The energy balance and deformation mechanisms of thrust
sheets. Phil. Trans. R. Soc. London, A283: p 289-312.

Jones, P.B., 1971, Folded faults and sequence of thrusting in Alberta Foothills.
AAPG Bulletin v.55, no.2, p. 292-306.

Liu, S., and Dixon, J.M., 1991, Centrifuge modelling of thrust faulting:
structural variations along strike in fold-thrust belts. Tectonophysics, 188, p.
39-62.

Radiff, R., 1992, Ph.D. Thesis, University of Colorado




Dave Klepacki: Fault Linkage & Trap Integrity Considerations
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3) Linkage near Brazeau River
History
4) Douglas
5) Jones
Displacement fields
6) Elliot Diagram
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8) Ratliff Displacement Profiles
9) Displacement Equations
10) Hinge lines Frannie Fold
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Figure 7(b). Contour maps and trailing-edge displacement profiles for 29°-ramp fault-
propagation folds generated by various displacement functions. Fault parameters
correspond to 5 km maximum displacement stage of Table 5. Contour interval 1 km.

Ratliff, R.A., 1994, Three-Dimensional Fault-Propagation Folding: a

Model Based on Displacement Variation. Journal of Structural
- Geology.
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Figure 17. Map and elevation projections and best-fit analytic curve solutions for
Frannie North (a) and (b) and Frannie South (c) and (d) hinge lines (see Fig. 15).
Curves: 1, linear-arithmetic; 2, constant-arithmetic; 3, cosinusoidal; 5, parabolic. The
linear-arithmetic curve is best-fitting solution for each projection, with no convergence
for elliptical functions.

Table 6. Results of least-squares curve-fitting for different functions.

142
X
Analytical curve Mean Median  Minimum Maximum 25
Linear-arithmetic 0.0272 0.0110 0.0000 0.3728 91
Constant-arithmetic ~ 0.0315 0.0119 0.0001 0.3867 115
Map  Cosinusoidal 0.0295 0.0130 0.0001 02308 117
. projection Elliptical 0.0513 0.0240 0.0002  0.6883 68
Parabolic 0.1006 0.0561 0.0004 0.8616 195
Linear-arithmetic 0.0088 0.0048 0.0000 0.0816 98
Constant-arithmetic ~ 0.0099 0.0062 0.0000 0.0912 124
Elevation Cosinusoidal 02344  0.0061 0.0000  29.4626 132
projection Elliptical 0.0149 0.0078 0.0000 0.0678 60
Parabolic 0.2003 0.0298 0.0001 __ 29.5084 195

1 2 & a2
23l
; 5 , Yiand Yi are the observed and predicted displacement values,
respectively. : o
2 Number of convergent least-squares solutions.

Ratliff, R.A., 1994, Three-Dimensional Fault-Propagation Folding: a
Model Based on Displacement Variation. Journal of Structural
Geology.
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Figure 16. Parameter definitions for _awm".mac&dm curve-fitting.

Ratliff, R.A., 1994, Three-Dimensional Fault-Propagation Folding: a
Model Based on Displacement Variation. Journal of Structural

Geology.
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Figure 4 Well Location and Subsurface Structure Map I
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Figure 7 Structure Map Top Mississippian-Turner Valley Field (after Gallup 1951)
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