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Seismic Determination of
Reservoir Heterogeneity:
Application to
Characterization of Heavy
Oil  

DE-FC26-00BC15301

Program
This project was selected in response to
DOE’s Oil Exploration and Production
FY2000 solicitation DE-PS26-
01NT41048, for Critical Upstream
Advanced Diagnostics and Imaging
Technology. The solicitation goal was to
continue critical upstream cross-cutting,
interdisciplinary research for the develop-
ment of advanced and innovative technolo-
gies for imaging and quantifying reservoir
rock and fluid properties to improve oil
recovery.

Project Goal
The project goal was to examine how seis-
mic and geologic data can be used to
improve characterization of small-scale
heterogeneity and their parameterization in
reservoir models.

Performers
Virginia Polytechnic Institute and State
University
Blacksburg, VA

Clemson University
Clemson, SC

Chevron  Corp.
San Ramon, CA

Project Results
For the complex Coalinga oilfield in cen-
tral California’s San Joaquin Valley,
researchers developed a thorough under-
standing of reservoir evolution through
geologic time, both conceptually and prac-
tically, which provided a framework allow-
ing integration of different data and tech-
niques.

This framework was built by interpreting
outcrops, cores, wireline, and seismic data.
The project then progressed through a
sequence of heterogeneity models, starting
with simple wireline log interpolation. It
continued with geostatistical models based
on wireline data and/or seismic data and
ended up with a modeling technique that
integrated seismic and wireline data
through a lengthy optimization process.

Benefits
New methods were developed and tested to
determine reservoir heterogeneities based
on seismic and geologic data. The informa-
tion provides an improvement on interwell
interpretations of reservoir properties and
fluid flow. The project resulted in develop-
ment of a seismic heterogeneity attribute,
which was implemented in an optimization
algorithm for object-based reservoir models
and finally developed into a geological
framework for data integration. 

Background
Improved prediction of interwell reservoir
heterogeneity is imperative to enhancing
hydrocarbon productivity as well as reduc-

ing economic and environmental costs for
California’s heavy oil sands in the San
Joaquin Valley. 

Project Summary
The objective of the project was to examine
how seismic data can be used to improve
characterization of small-scale heterogene-
ity and their parameterization in reservoir
models.

The project originally contained seven
major parts: 1) preconditioning of seismic
data, 2) well-ties and construction of deter-
ministic framework, 3) poststack interpre-
tations, 4) variogram-based prestack esti-
mation of heterogeneity, 5) object-based

Excerpt of the seismic data: Yellow seismic facies represent reservoir sands
in the Temblor Formation at Coalinga Field, San Joaquin Valley, CA, deposit-
ed in an incised valley (bottom) and in a subtidal environment (top). The
block shown is 1 by 3 miles.
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poststack estimation of heterogeneity, 6)
comparisons against independent hetero-
geneity models, and 7) integration of geo-
logical and geophysical models.

Researchers also attempted to build inde-
pendent reservoir models based on differ-
ent geologic and geophysical data and dif-
ferent tools. This rigid beak-up into phases
proved to be ineffective, however, and a
more flexible and integrated approach was
taken. Throughout the project, researchers
learned that this strategy was impractical
because the different data and model are
complementary instead of competitive. The
different methods and models required
qualitative and quantitative information
obtainable from others, which renders the
process iterative instead of linear. For
example, the seismic interpretation in the
traditional sense was the foundation of the
project, but it also was continuously updat-
ed and refined, and the results were used to
segment and constrain other models.  

Current Status (October 2005)
The project is complete, and a number of
dissertations and publications have resulted
from the project.

Project Start: September 1, 2000  
Project End: August 31, 2004

Anticipated DOE Contribution: $450,000
Performer Contribution: $202,560 (45% of total)  

Contact Information
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