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Abstract

Balanced vertical geological cross-sections, constrained by abundant seismic, well,
and surface data from the Jumpingpound-Wildcat Hills area, show the triangle zone to be
a NW-SE trending antiformal stack of duplexes involving Cretaceous rocks that have been
forced eastward into foreland strata between two bedding-parallel detachments. The lower
of these detachmen’ts carries carbonate rocks of Mississippian age in its hanging wall.
It rises from a flat near the basc;, of the Banff Formation, and flattens out beneath the
Edmonton Group, near the top of the Belly River Formation. The upper detachment rides
within the Edmonton Group, and the two detachments are not observed to merge at a
simple branch point near the triangle zone. Gravity data acquired in the area have a
subtle, but identifiable response to the carbonate rocks that have been thrusted into the

clastic sedimentary section.
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Chapter 1 Introduction

1.1 Introduction

The aim of this thesis is to provide a well-constrained interpretation of geophysical
and geologic data from the triangle zone in the Rocky Mountain Foothills west of
Calgary. The triangle zone is found at the leading edge of the disturbed belt, where thrust
and fold structures of the Canadian Cordillera terminate as a foreland-tapering wedge
within foreland basin strata. It is a type of buried thrust front, and has been recognised
at the leading edge of several thrust belts around the world (Banks and Warburton, 1986;
Gordy et al., 1977; Morley, 1986; Vann et al., 1986).

A key feature of a triangle zone is the presence of two major faults with
opposing vergence that bound a foreland-directed intercutaneous wedge that has been
forced into a foreland molasse. Strata overlying this wedge are deformed into a foreland-
dipping frontal monocline that is juxtaposed against hinterland-dipping strata within and
behind the wedge. Flat autochthonous strata underlie the foreland- and hinterland-dipping
strata to form a roughly triangular structural geometry. Because triangle zones may be
important regular features of thrust fronts, and because they are prospective for
hydrocarbons, there is much interest and debate over their development. Currently there
are two main models for the genesis of a triangle zone, although there are few published
studies in which these models have been critically tested.

In this study, good-quality seismic data, well-log data, surface geological data, and
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gravity data have been analyzed and interpreted to provide a detailed structural picture
of the triangle zone in the Jumpingpound-Wildcat area, about 30 km west of Calgary
(Figure 1.1). The region is the site of two major gas fields, the Jumpingpound and
Wildcat Hills gas fields, that are trapped within the hanging wall of a thrust fault that has
detached a thin slice of carbonate rocks of Paleozoic age. Hence, a good database of well
data complements the surface control and seismic data, and has allowed for a well
constrained interpretation. The interpretation of these data reveals a structure that
contains elements that both challenge and support the current ideas about the development
of triangle zones. These observations, and their interpretations, are the main new
contributions of this thesis towards an improved understanding of the development of
triangle zones.

This thesis is organised as follows: in this introductory chapter the research
objectives and methodologies are specified, and the database is described. A review of
the triangle zone and of the regional geology follow in Chapter two. In Chapter three,
details of the seismic data acquisition and processing are given, and in Chapter four, the
interpretation of the seismic data is presented. In Chapter five, the acquisition, processing,
and interpretation of gravity data are described. Finally, Chapter six focuses on the

integration of the data and discussion of the results.

1.2 Objectives

The primary objective of this work was to integrate reflection seismic, borehole,






