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New students at CREWES

In this issue we continue our introduction of new and returning students.

Marcia Coueslan began her university education
in geological engineering at the University of
Waterloo. After graduation, she worked for three
years with Geco-Prakla in Houston doing advanced
demultiple processing and depth imaging. For the
last two years she has been with Schlumberger in
their borehole seismic processing group. Then, after
deciding to return to university, she spent the past
summer working as a summer student at Husky
interpreting seismic on an East China Sea project.
She is now pursuing a master's degree with Dr. Don
Lawton studying multicomponent time lapse monitoring of carbon dioxide
injection into coalbed methane reservoirs.

Marcia loves travelling, camping, hiking, and cycling. She and her fiance
also plan to do as much skiing as they can this winter, and take a crack at
snowshoeing. She also likes photography, reading, cooking and dancing.

Tingge Wang comes to us from China where he
received a B.Sc. (1985) in Applied Geophysics from
the East China Petroleum Institute, and an M.Sc.
(1992) in Exploration Geophysics from Jianghan
Petroleum Institute. From 1985 to 2001, he worked for
China National Petroleum Corporation as a field
geophysicist, seismic data processor, research
geophysicist, and senior geophysicist. Currently he is
a 3-D visualization laboratory manager at the
University of Calgary. He is now studying with Dr.
Larry Lines and is interested in time-lapse seismic
analysis, multi-component seismic exploration and application of
visualization technology to seismic exploration.

In his spare time he enjoys basketball, table tennis, volleyball and music.

Linping Dong graduated from the University of Petroleum of China in

— 1982 with a B.Sc. in Geophysics. Since then his
] extensive experience has included teaching courses in
8l digital signal analysis and principles of seismic
exploration, working as a senior processing
geophysicist and associate director of a seismic data
processing office, and being an associate professor at
fa Xi'an Petroleum Institute.

Linping recently completed an M.Sc. program with
CREWES in which his research focused on
nonstationary wavelet estimation. He verified that the
wavelet estimated from Gabor deconvolution is
consistent with the Q-filtered VSP wavelet using both synthetic and real
data. He also worked on Q-estimation and error analysis, as well as
investigation of the phase property of the Vibroseis wavelet. He is now
returning to pursue a Ph.D. with Dr. Gary Margrave. CN
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Talisman Donation
Talisman Energy Inc. has

recently donated a number of

seismic field radios. CREWES

TALISMAN
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has always maintained an active
acquisition program, and this
equipment will be most helpful in
facilitating our future efforts in
that area. We express our
appreciation to Scott Verot and
his colleagues at Talisman for
their assistance. CN

CREWES

wishes
each of
you the
Best
of the

Season!
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New Ph.D. Thesis Available Online
We congratulate Jon Downton on the successful defence of his thesis. The abstract is included below, and
the full thesis is available at www.crewes.org/Theses.

Seismic parameter estimation from AVO inversion
Jonathan E. Downton

AVO inversion is a well established seismic exploration methodology to predict the
earth’s elastic parameters and thus rock and fluid properties. This thesis introduces
a series of theoretical improvements to the AVO inverse problem. These include, a
practical methodology to perform three-term AVO inversion instead of the industry
standard of performing two-term AVO inversion. Two-term AVO inversion constrains
the inversion either implicitly by truncating a term, or explicitly through some empirical
relationship, thus introducing bias into the estimate. Using probabilistic constraints
based on local geologic information, the three-term inversion can be constrained so
i} as to give stable estimates, but with minimal bias. To help the explorationist
d understand the reliability of these estimates, a series of quality controls are

developed and verified.

In order to estimate reliable density reflectivity, long offsets are required. NMO stretch and offset-dependent
tuning introduce problematic distortions at these offsets. Two methods are investigated to address these
issues. First, stretch-free NMO is investigated as a way to precondition the data. Secondly, an AVO waveform
inversion which incorporates into the forward model NMO stretch and offset-dependent tuning is considered.

Both the AVO inversion and AVO waveform inversion are developed using a Bayesian framework. Gaussian
and long-tailed distributions are explored for the likelihood and a priori probability distributions. The optimization
problem results in non-linear solutions. The AVO inversion is solved using Newton-Raphson while the AVO
waveform inversion is solved using conjugate gradient. In each case, the methodology is demonstrated on
synthetic and real data examples.

The synthetic example shows that the AVO waveform inversion provides the most accurate estimates in the
presence of NMO stretch and tuning. Preconditioning the data with stretch-free NMO improves the results of
the AVO inversion, but not as much as the AVO waveform inversion results. For real seismic data the AVO
waveform inversion also provided the best results of the methods tested. An example is shown where both the
AVO inversion and AVO waveform inversion are able to estimate density reflectivity that differentiate
commercial from noncommercial gas.

Geophysical Interpretation CREWES Software Update
Handbook CREWES has recently produced
We congratulate | two software packages, SynGram and
CREWES faculty | QuadDes. SynGram has been avail-
sohsicslmonegrshseriess member  Dr.  Larry | able to sponsors for many years as
YRR | |\ and his col- | SYNTH, created by Dr. Gary
e e— league Dr. Rachel Margrave,
‘fﬁ"’maw Newrick for having while
published what is like- QuadDes |=*y'IiGSH x
m ly to become a classic is Dr. Don | sTHETIC SEISMOGRAN
i text in exploration Lawton’s Py
e seismology, “Funda- survey de- CREWES'y o
suciely of exploration geaphysicists . . LY.
. mentals of Geophysi- sign  soft- @)
cal Interpretation”. ware, also

familiar to sponsors. They were
distributed in their present form at the

This book was introduced recently at the
SEG convention in Denver, and all spon-

sors were provided with free copies of this recent sponsors meeting in Banff.
excellent text at the CREWES Sponsors / & CREWES plans to market these
Meeting. It is currently a featured product CREWES\ '}‘ executables to the geophysical
at the SEG Bookmart. CN 55 community at large later in 2005. CN
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Research Report 2004

Below we include the Table of Contents for the Research Report presented at the recent CREWES
Sponsor’s Meeting. Complete reports are available at www.crewes.org/Reports. A password is required,
which can be easily and quickly obtained by members of sponsoring companies. Visit www.crewes.org
and click on “Passwords”.
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Improvements to the Spherical Zoeppritz Explorer
The recently introduced
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2004 CREWES Research
Report, “An efficient method for calculating spherical-wave reflection coefficients”. Anyone with questions or
suggestions regarding this or other explorers should contact Chuck Ursenbach (ursenbach@crewes.org). CN
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