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Preface

During the 1980s a resurgent interest in extensional tectonics resulted, to a large extent,
from the ever-increasing, non-proprietary availability of seismic-reflection data. This
interest has generated two previous Geological Society publications: The Journal of the
Geological Society, 141, part 4 (1984), and Continental Extensional Tectonics (1987).
This third publication includes papers presented at the Geometry of Normal Faults
Meeting, June 1989 (for a full report, see Journal of the Geological Society, 147,
185-187).
In the early-to-mid 1980s much (although not all) work on extensional fault-systems
focussed on the innovative application of thrust-belt-type models to extensional basins.
In particular the concepts of section-balancing were introduced to those investigating
normal faults.
By the late 1980s it was becoming apparent, however, that the universal application of
such models was fraught with difficulty. In particular the evidence of both earthquake
seismology and detailed field studies began to indicate that faults involved in crustal
extension may be, on all scales, essentially planar structures, not linked in a 'listric',
thrust-type array.
It is now clear from the geological record that both planar and listric normal faults
exist. The Geometry of Normal Faults Meeting was therefore convened as a forum at
which the geological setting and interpretation of these structures could be discussed.
An emphasis was placed on the presentation of observational data, from which some
ground-rules could be established, rather than simply the discussion of synthetic models.
The meeting was jointly sponsored by both the Petroleum Group and Tectonic Studies
Group of the Geological Society, in recognition of the fact that both industry and
academia have contributed to the advance in knowledge throughout the 1980s.
Recognizing the importance of normal fault geometry to those involved io hydrocarbon
exploration, R. Hardman (Chairman of the Petroleum Group) was invited to introduce
the meeting and this volume (in collaboration with J. Booth) by reviewing the significance
of normal faults in the success of the North Sea hydrocarbon province. Following this
introduction the volume is divided into four sections.
Section One, Seismic and subsurface studies, deals with the geometry and kinematics
of large-scale, crustal-stretching faults. It is faults such as these which typically delimit
major hydrocarbon accumulations.
Section Two, Field-based studies, presents four separate case studies from disparate
geographical areas. These range from the study of small-scale fractures associated with
the movement of salt, to the large-scale, intra-plate kinematics of whole fault-arrays.
Section Three, Fault-displacement studies, covers a relatively new, but increasingly
important discipline, namely the study of detailed displacement-patterns shown by
individual faults and small fault-arrays, and the information this can give us about the
way in which fault systems evolve.
Section Four, Analogue-modelling and Section balancing, presents five different
modelling studies of normal fault geometry, and compares the results of these studies
with observational data. In this way the geological circumstances in which each model
might be applicable can be gauged.
As a volume drawing from largely European participants this Special Publication does
not aim to cover all of the aspects and all of the problems of normal fault geometry. In
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particular we have avoided the still-contentious issue of normal fault geometry in the
Basin and Range Province. We believe, however, that the papers within the volume will
help to clarify the circumstances in which the diverse models of normal fault geometry
might be applicable, and thus provide a useful source of reference for both the industry
interpreter and academic research worker interested in problems of extensional tectonics.
A. M. Roberts, G. Yielding & B. Freeman
Badley Ashton & Associates Limited, Winceby House, Winceby, Horncastle, Lincolnshire, LN9 6PB, UK
May 1990

