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About SCA and geoLOGIC

SCA is a worldwide 
petroleum industry leader 
in professional consultancy 
and advanced training 
services. From major 
synergistic field studies to 
sequence stratigraphy, from 
property evaluations to 
prospect reviews, our staff 
of geologists, 
geophysicists, and 
engineers have the 
expertise and experience to 
provide you with the very 
best service and training 
available. Since 1988, 
we’ve helped our clients 
discover billions of barrels 
of oil and train for the 
challenges of the new 
millennium. We are proud 
to serve you and hope you 
enjoy reading geoLOGIC. 
For more information on 
SCA, please contact us 
today.

SCA
2500 Tanglewilde, Suite 
120
Houston, Texas, USA 

COMPRESSIONAL STRUCTURES AND 
HYDROCARBON POTENTIAL

Daniel J. Tearpock and Richard Bischke
Subsurface Consultants & Associates, LLC.
Houston, Texas, USA

ABSTRACT 

Compressional structures around the world contain extensive proved 
petroleum reserves, but even more accumulations remain undiscovered 
and many existing fields are insufficiently exploited. The typical complexity 
of compressional structures and inadequate seismic resolution inhibit 
accurate interpretations and prospects. 

COMPRESSIONAL METHODS 

In a 30-second world-wind tour from the North American Rockies to the 
South American Andes and into the deepwater fold and thrust belts (i.e. 
Perdido) hydrocarbons abound. From the Middle East (Zagros) to North 
Africa and into Eastern Europe and the Caspian Sea area, significant 
potential still remains in compressional structures. And then there is the 
Southeast Asia Pacific region with New Zealand, Brunei, Papua New 
Guinea and other areas where compressional structures hold billions of 
barrels of potential hydrocarbons.

Is there a magical answer to unravelling the complexity of such areas in 
order to reap the harvest of hydrocarbon reserves? Critical to the best 
possible analysis of the data is an interpreter?s knowledge of 
compressional structural geology, and the application of techniques and 
methods that lead to geologically accurate and three-dimensionally valid 
subsurface structural interpretations and prospects.

Have you ever wondered what makes the difference between a great, 
successful oil and gas prospector and one who is mediocre or below 
average? Have you ever wondered why 
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one geoscience team has a much greater success 
rate than others working within the same area? We 
have learned through research, observations and 
analysis that success is a direct result of an 
individual?s educational background and 
experience, coupled with a philosophy and methods 
employed in the quest to find hydrocarbons. 

In regard to interpreting geological structures and in 
particular, compressional structures, an interpreter 
should have a fundamental, classic education in 
geology and a strong background in structural 
geology (Tearpock and Bischke 1991, 2002). When 
an interpretation is made in a particular tectonic 
setting like compressional area, experience shows 
that an interpreter needs to know as much as 
possible about the structural geology of the area. 
This places the requirement on an interpreting 
geoscientist initially to have a fundamental, classic 
education in geoscience. Without knowledge and 
understanding of geology, the applications of 
geophysics, petrophysics, workstation interpretation 
and computer mapping will be questionable, and 
potentially inconsistent with geologic principles. We 
must always remember that skilled people, not 
computers or workstations, find oil and gas.

One of the most impotant of the compressional-
structural geologic techniques is structural 
balancing. The ultimate goals of balancing are to 
restore complexly deformed rock to its original state 
and to determine the geologic sequence of events. 
Perhaps the major advantage of balancing is to 
allow the interpreter to check for proper correlations 
in areas where data are poor and bed dips are 
steep. Such information provides a better 
understanding of the geometry of a structure, the 
migration pathways for hydrocarbons and the 

  
When you place your investment dollars into 
exploration or development prospects or in the 
purchase of a producing field, you expect the 
highest probability for success. This can best be 
achieved through well-trained, experienced 
interpreters using proven methods and techniques 
for the tectonic setting (i.e. compressional) being 
studied, coupled with advanced integrated 
interpretation software and project workflows. 

In petroleum exploration and production, nothing 
can take the place of the experience and skills of a 
good interpreter. It is well-trained people who find 
oil and gas, not computers or workstations.
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A QUICK STRUCTURAL CHALLENGE 

Review the simplified compressional fold shown 
here. The interpreted fold is based on surface dip 
and seismic data. Applying general principles of 
structural geology regarding bed thickness, axial 
surface analysis and fold geometry, what can you 
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potential trap mechanism, resulting in lower risk 
wells through better and more accurate prospects 
and reservoir maps, as well as the understanding of 
geologic trends such as sand patterns.

The basic principle behind all balancing techniques 
is that nature, and not an interpreter, can create or 
destroy mass. The interpreter must account for all 
of the present or pre-existing volume. This is often 
referred to as volume conservation (or mass 
balance.) From an economic standpoint an 
interpretation that does not conserve volume, but 
instead introduces mass overlaps or gaps, can 
result in unrealistc prospects that end up as costly 
dry holes (Bischke 1994.)

The benefits of balancing are fundamental to 
correct geologic interpretation. The earth?s 
subsurface contains no holes or mass overlaps; 
thus a cross section or depth corrected seismic 
section that does not balance cannot be 
geologically reasonable on simple geometric 
grounds. Unfortunately, a balanced cross section, 
although physically reasonable, need not 
necessarily result in a viable geologic interpretation. 

Balancing is not unique, and two geoscientists can 
produce two balanced sections that are not alike. 
Again, the more complete the data set, the better 
the educational background and expertise of the 
interpreter with the application of valid interpretation 
techniques and methods, the more likely that the 
structurally balanced section will reflect reality, 
leading to lower risk viable exploration prospects.

say about the proposed drilling location and the 
probability of success?

Hint:  Notice the high back limb and front limb dips. 
How will these limb dips image on seismic data?

 
Click Here For Answer

We Practice What We Teach 2002 Training Schedule
July through December

To Register,
Please click the link to the desired course below or contact:

Bill Via
Vice President Training

training@scacompanies.com
Ph. +1.713.789.2444
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Fax +1.713.789.4449

Visit our website or call for additional
courses and full descriptions and details

www.scacompanies.com

Our newletter geoLOGIC is distributed four times per year for
employees, associates, friends and colleagues. If you wish to be

be removed from our newsletter mailing list email us at:
newsletter@scacompanies.com

Subsurface Consultants
& Associates

Corporate Headquarters
2500 Tanglewilde Suite 120
Houston, Tx. 77063

New Orleans
639 Loyola #2130 
New Orleans, LA, 70113 

Calgary
505 3rd Street S.W. Suite 800
Calgary, Alberta. T2P3E6 
Canada 

Jakarta
Wisma GKBI 3710
JI. Jend. Sudirman 28 

 

Visit us on the web at:

www.scacompanies.com 
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