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“Think Thin”
Spectral Decomposition Applications Beyond the Seismic
Bandwidth
John Castagna, Oleg Portniaguine, Mike Burnett, Shengjie Sun, Bill Lamb
Fusion Petroleum Technologies Inc., Texas, USA
Spectral decomposition of seismic traces has existed since the earliest days of
seismology. A new paradigm in the use of spectral information has developed
over the last fives years beginning with the pioneering work of Greg Partyka, Kurt
Marfurt and others at Amoco Research. The fundamental change in thinking has
resulted from workstation technology that has allowed the rapid computation and
visualization of Fourier spectra calculated with small windows as a continuous
attribute. Such spectra are dominated by local reflectivity patterns. Anomalous
geological features such as channels and hydrocarbon filled reservoirs can have
anomalous frequency responses.
Thus, visualizing the data at discrete
frequencies may reveal anomalous or diagnostic behavior not readily apparent on
the broad-band seismic data. Recently, wavelet transform techniques have been
used to reveal spectral characteristics of individual composite reflections.
According to the Widess model (which consists of an isolated thin bed) the peak
frequency of the seismic response is higher than that of the wavelet; below 1/8th
of a wavelength the seismic response becomes the derivative of the wavelet and
does not change shape with changing thickness. Our experience with spectral
decomposition has led to the surprising conclusion that the Widess model of thin
bed response is a very special case that is very different from most combinations
of reflection coefficients. When the reflection coefficients at the top and base of a
thin bed are not exactly equal and opposite, a more general behavior is observed
where the peak frequency decreases as thickness decreases well below the tuning
frequency. This tells us that the seismic response is more sensitive to thin beds
than thought previously.
In fact, we find that encoded in the spectral decomposition of a seismic trace is
information that exceeds the bandwidth of the actual seismic signal and allows us
to make inferences about thin beds that are far thinner than classical limits of
seismic resolution. Such knowledge can be used to remove the seismic wavelet
without magnifying noise and can thus be used to produce high resolution
reflectivity sections that are far superior to conventional seismic sections in
resolution and interpretability.
The presentation describes the theory along with examples from a variety of
applications.

Speaker’s Biography

Dr. John P. Castagna
Sheriff Chair, University of Houston
Director, Institute for Exploration and Development Geosciences, University of Oklahoma
Chairman & CEO, Fusion Petroleum Technologies Inc.

John P. Castagna specializes in exploration geophysics research and development. He is widely known for his
work in direct hydrocarbon detection and reservoir characterization.
He joined ARCO's well logging research group in 1980. He served the company in a number of research,
exploration, field-development and management positions. In 1982, he was named technical coordinator for Sonic
Logging Research; in 1986, log analyst for Reservoir Engineering Services; in 1987, technical coordinator for
Rock Physics Research; in 1988, director of Geoseismic Interpretation Research; and in 1989, manager of
Seismic Analysis Research.
In 1990, he transferred to Vastar Resources where he was responsible for development and extension of major
offshore Gulf of Mexico fields and exploration of surrounding acreage. He later joined ARCO International Oil and
Gas Co., with responsibility for offshore China and Russia exploration.
Dr. Castagna returned to ARCO Research in 1995 and was assigned as visiting research scientist at the
Geotechnology Research Institute of the Houston Advanced Research Center, where he was principal
investigator for research projects funded by the Gas Research Institute, the Energy Research Clearing House and
a consortium of energy companies. Also in 1995, he was named Distinguished Lecturer for the Society of
Exploration Geophysicists (SEG), delivering the fall lecture on "Applied AVO analysis: use and abuse of amplitude
variation with offset." He has served the SEG in various other capacities including chairman of the Leading Edge
editorial board, First Vice-President, and technical program chairman for the 2003 Annual Convention in Dallas.
His book, Offset-Dependent-Reflectivity: Theory and Practice of AVO Analysis, is an SEG bestseller. He has also
served as Associate Editor for Geophysics.
In 2000, Dr. Castagna founded Fusion Geophysical, a geophysical contractor specializing in integrated seismic
analysis.
Dr. Castagna is a graduate of Brooklyn College, where he earned a bachelor of science degree in geology in
1976 and a master’s degree in high temperature geochemistry in 1981. He completed his doctoral degree in
exploration geophysics at the University of Texas at Austin in 1983.
His main technical interest is quantitative seismic analysis in exploration and reservoir characterization

GPI continues to expand our 3-D database in the Gulf
Coast to include onshore, state waters, along with Federal
shelf and deep water Gulf of Mexico.
Larry Galloway
Phone: 985-727-6720
Email: larry@geopursuit.com
Web: www.geopursuit.com
NEW ORLEANS . 985-727-6720 . 2895 Highway 190, Suite 227 . Mandeville, LA 70471
HOUSTON . 713-529-3000 . 3501 Allen Parkway . Houston, TX 77019

Calendar of Events
•
•

April 13....................................................................... SGS Luncheon – Holiday Inn
April 27...................................................................... SEG DISC

•

May 11....................................................................... SGS Luncheon – Holiday Inn

President’s Corner ______________
I want to start this month by saying thank you
to everybody involved with our Annual
Scholarship Fundraiser Golf Tournament; to
the Gold and Silver Sponsors, the Hole
Sponsors, the Teams that came out and
played, the people that donated gifts, the
volunteers that got the course ready by
putting out the hole signs, the cart drivers, the
vendors on course with food and liquid
sustenance,
the
preparation
of
the
sponsorship signs, the coolers full of beer and
soft drinks, Arthur taking photographs etc. All
in all, although with a few less teams than
previous years, it looks like we still have made
the $5,000 we aimed for to give away the 2
Bill Blair and 3 University Scholarships as
previous years. On behalf of the Scholarship
Committee, thank you all so much. When the
team registrations were only trickling in I was
getting a little nervous that perhaps this year it
would be a break even event and we would
have to dip into the “rainy day fund” to come
up with the Scholarship money but thanks to
everybody’s participation, generosity and
support we pulled through, and the day was a
great success. The pine tree forest at Money
Hill took a beating during the storm but the
course was in excellent order. Some might
say there were a few scorecards that took a
similar fate but the order of the day was to
have fun and that we did. Celebrations went
on ‘till after dark at the 19th hole.
The March 9th Technical Luncheon was an
intimate affair and Rocky Detomo gave a very
enlightening talk on Shared Earth Models and
in particular discussed a Differential
Generalized Attribute. If you weren’t there
you missed an insight into a useful and
interesting methodology. Coming April 13th
we have John Castagna of Fusion teaching us
to “Think Thin - Spectral Decomposition
Applications Beyond the Seismic Bandwidth”.
The true physicists might argue you can’t get
something for nothing so it should provoke

_____________

by Richard Mongan

some interesting questions when sub seismic
resolution is inferred but not entirely
measured. Once again I hope you can find
the time to attend. It’s at our usual meeting
place for 2006, the Holiday Inn on Loyola,
11:30am. Their downstairs facilities may be
open this month. If not, we’re up on the 8th
floor.
The call for papers is ongoing for the SEG
Annual meeting with a deadline to submit an
abstract of April 12, 2006 5pm Central
Daylight Time. More details can be found on
the SEG website [www.seg.org]. Ellen Clark
is still looking for volunteers to assist with the
Annual Meeting. There is a link on the SGS
website [www.sgs-neworleans.org] that takes
you to a sign-up sheet on the SEG website. If
you have any time to spare it will help make
the convention go that bit more smoothly and
it’s also something constructive to add to
one’s resume.
There is also a call for papers for the 10th
Annual Deepwater Symposium to be held in
New Orleans in August. Organized by NOGS,
AADE and the SPE, this is a tremendous
showcase for technological achievement and
innovation in the Deepwater.
The annual election of officers for the
Executive Committee of 2006/2007 is upon us
and we are trying to make this year’s elections
a little more contested than previous recent
years. I would like to thank the candidates we
have received so far for their willingness to be
considered as nominees and to serve the rest
of us if chosen. Look for the slate and
biographies later on our website or in a
separate mailing. I hope to introduce the
various officers elect at the April luncheon.
You should then receive in the mail the ballot
and a membership renewal form or be able to
pick them up at the April Luncheon. To be
eligible to vote you have to be a member for

the upcoming year. Vote for one candidate
for each position. Remember every SGS
member vote counts and your vote shows
support for the nominees. Either return the
paperwork then and there at the April
luncheon or in time that the votes can be
tallied and the new committee introduced at
the May Luncheon. Once you have joined
spread the word to your colleagues who are
not yet SGS members and encourage them to
join.
All the paperwork for the SGS Scholarships is
on the website [www.sgs-neworleans.org].
The scholarships will be awarded at the May
Luncheon. The two Bill Blair Memorial
Scholarships ($1,500 each), are given to High
School Seniors planning to attend college,
those already at college or graduate students
and qualification is that the student is a
son/grandson or daughter/granddaughter of a
current SGS member. There are also another
three University Awards ($750) given through
the local Louisiana Universities to an
outstanding Earth Science scholar.
The
deadline for applications is April 14.

ALBERT P. BROWN, P.G.
Geophysical Consultant
Texas Board Certified Licensed Professional
Geoscientist

Depth Imaging / Signal Enhancement
(504) 561-8690
cell:(504) 296-8877
brownap1@bellsouth.net

Rodney Calvert’s DISC, “Insights and
Methods for 4D Reservoir Characterization”
will be held at The Shell Annex Tuesday April
25. The website [www.sgs-neworleans.org]
has a course flyer and an application form etc.
You must be an SEG member and can elect
to join the local society as well so various tiers
of registration are available if you are joining
with your course registration. It promises to
be a tremendous learning opportunity and an
event I am personally looking forward to. The
SEG will be using the event with a
springboard social lined up to increase
awareness of the 76th Annual SEG Meeting to
be held in New Orleans later in the year.
Once again, I thank you for your continued
support, I look forward to meeting and
catching up with you either at the luncheon on
April 13th or the DISC on April 25th. Take it
easy.
Richard

2nd Vice President’s Corner

by Steve Espinosa

As I write this it is the morning of our annual SGS
golf tournament out at Money Hill. It hasn’t been
easy these last couple of weeks pulling this thing
off. Right in the midst of gelling everything
together for the tournament I land in the hospital
with two herniated disc for a week. However
along with lots of help from Richard Mongan and
me working the phones from my hospital bed we
commenced to “get ur done”. I’m certain the
tournament will be a success and today, March
16th, looks to be a great day for golf. I trust that
you were able to relax and enjoy your day of golf
after probably the most trying few months of your
life, post Katrina. I hope you enjoyed the sponsors
that gave of their food and drink. I hope you
enjoyed the beautiful Money Hill Golf Club and
Course and the hospitality they showed. I hope
you enjoyed the chance to win a great door prize.
I hope you understand what a great cause this
tournament is about, college scholarships made
available to our young people of today. Please
extend a hand and thank all of our executive
counsel members for the hard work they all did in
making this day a success.

Don’t forget that we need nominations for our
executive board 2006 -2007. Although I’d love to
do this job for life, it’s time to pass the torch. We
are hoping to receive nominations by our next
luncheon which is on April 13th . To be eligible you
must be a SEG and SGS member and ready to
work your tail off. I will be sending out details of
each officer’s duties to each of our company reps
to distribute. I hope that you will consider a
position, we do have a lot of fun and you get to
meet and work with a great bunch of folks.
Speaking of luncheons thanks to all that attended
our March talk. Dr. Rocky DeTomo presented a
great paper which was well received. Coming up
on April 13th will be Dr. John Castagna with
Fusion Petroleum Technologies. His talk will be
on
“Think
Thin”
Spectral
Decomposition
Applications Beyond the Seismic Bandwidth.
Check out the SGS website at www.sgsneworleans.org for more information.
Steve

935 Gravier Street
New Orleans, LA 70112
(504) 592-6000
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SEG/EAGE DISTINGUISHED INSTRUCTOR SHORT COURSE
Hosted by the Southeastern Geophysical Society

Insights and Methods for 4D Reservoir Monitoring and Characterization
By Dr. Rodney Calvert
New Orleans, LA – Tuesday, April 25, 2006

Shell Annex Auditorium
One Shell Square
701 Poydras Street
New Orleans, LA 70139
Presentation: 8:00 a.m. – 4:45 p.m.
Registration opens at 7:15 a.m.
Registration is limited to 100
Important: Please complete a separate form for each registrant
Name
Company Name
Street Address
City, State, Zip

Country

Phone

Fax

Email________________________________

Signature _______________________________________________

SEG Member? Yes No SEG Member Number

, SGS Member Yes No, SWLGS Member Yes No

Cost: (Check ONE)



▪

Member of SEG and SGS or SWLGS ....................................................................................................................................$35
Student member of SEG & SGS or SWLGS (member number or completed SEG application required)............................... Free

Member of SEG only (This is the amount of SGS or SWLGS dues + $35)
$55

Member of SGS or SWLGS only (This is the amount of SEG dues $75 + $35)
$110

Member of neither SEG nor SGS/SWLGS – Please complete both applications (SEG and SGS or SWLGS) $130
If you wish to join either society (SGS or SWLGS) or SEG and would like to apply this registration fee to your membership
dues, please submit the appropriate membership application form(s) with this registration form. SEG student membership
dues provided for by Halliburton Energy Services, Inc.

AMOUNT ENCLOSED:
$________
Make checks payable to SOUTHEASTERN GEOPHYSICAL SOCIETY. Please, DO NOT send cash.
Return this form and RSVP to:

REGISTRATION INFORMATION

Steve Espinosa
Southeastern Geophysical Society
P.O. Box 57141
New Orleans, LA 70157-7141

To pre-register, the completed registration form must be received at the address
noted no later than Friday, April 14, 2006. The registration fee includes course
materials, Box Lunch, coffee, and break refreshments. Participants are responsible
for their own hotel and travel arrangements. Payment of the tuition for the
program is to be made in advance. Registration is on a first-come, first-served
basis. This course has a maximum class size limit; early registration is urged. If
the course is fully subscribed at the time your registration is received, you will be
notified and placed on a waiting list as an alternate. On-site registration is
discouraged due to class size restrictions, but will be provided on a spaceavailable basis.

Steve Espinosa, 504-250-4851
E-Mail: steve.espinosa@bakeratlas.com

Richard Mongan, 504561-7915

This program is made possible through generous support from the SEG Foundation.

Fax: 504-523-3654
Email: Richard.mongan@bakeratlas.com
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SGA’s Corner

______________

Hi there! The Southeastern Geophysical
Auxiliary is alive and well. We all survived
Katrina and now we are back on track. In
November, I contacted my gals and announce
that the pity party was over and that we would
get together. We met at Dakotas across the
lake. Hugs and kisses as well as stories on
how and where we evaluated to were shared.
In December we met at my house for a wine
tasting where we had our husbands as guests.

_____________

by Rosemary Austin

We had a ball. In January we met at Columns
Hotel for a Mardi Gras get together. March
will be our March Madness Luncheon at Café
Adele. April will be our installation luncheon at
Colonial Country Club. …until then, stayed
tuned.
Rosemary

SGS 2006 Luncheon Schedule
April 13th

John Castagna

"Thin Man"

May 11th

Rebecca Latimer

"Uses, abuses and Examples of Seismic-derived

Acoustic Impedance Data"
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2005 SEG/EAGE
Distinguished Instructor Short
Course
by Dr. Rodney Calvert
Shell

Hosted by the Southeastern Geophysical Society
New Orleans – April 27, 2006

Insights and Methods for 4D Reservoir Monitoring
and Characterization
Overview
4D can give major returns if applied properly. However, it is still a rapidly evolving technology. Participants
in this one-day course come away with a basic understanding of the issues leading to success and failure and
the methods to ensure success.

Summary
The course will address the following questions:
•
•
•

•

•
•

What methods of seismic 4D monitoring are appropriate for different types of fields and
production mechanisms? What questions can 4D answer? Are there any alternatives?
What are the seismic quality requirements and how can we assure they are sufficient? What
3D problems can we difference away to get good 4D?
There are now more and more options available for seismic acquisition with streamers, OBC,
OBS and down-hole possibilities. How do we make the best choice for quality and price?
Some real breakthroughs are now possible.
What should we measure from our data? What are the important reservoir engineering
questions? What do people mean by "quantitative 4D" and what is possible with
petrophysical and reservoir engineering co-operation?
How can we update a reservoir model using 4D data and 4D history matching?
How should we make 4D monitoring an integral part of field development and management?
How might this change our industry?

Participants will be able to take home and use the answers and methods discussed in this course.

Who should attend?
Anyone interested in understanding the methods of 4D and their potential. This course is suitable
for managers who must make the important decisions, for reservoir engineers who want to
understand the results, for seismologists who have to get the results, and for anyone else who
would like to learn how to remotely track subsurface processes in 3D as they happen. Advanced
knowledge of seismic theory is not required; this course is about understanding and practice.

Southeastern Geophysical Society

Reflections

April 2006

13

SEG/EAGE DISTINGUISHED INSTRUCTOR SHORT COURSE
Hosted by the Southeastern Geophysical Society

Insights and Methods for 4D Reservoir Monitoring and Characterization
By Dr. Rodney Calvert
New Orleans, LA – April 27, 2006
Venue TBA in February
Presentation: 8:00 a.m. – 4:45 p.m.
Registration opens at 7:15 a.m.
Registration is limited to 100
Important: Please complete a separate form for each registrant
Name
Company Name
Street Address
City, State, Zip

Country

Phone

Fax

Email________________________________

Signature _______________________________________________

SEG Member? Yes No SEG Member Number

, SGS Member Yes No, SWLGS Member Yes No

Cost: (Check ONE)



▪

Member of SEG and SGS or SWLGS ....................................................................................................................................$35
Student member of SEG & SGS or SWLGS (member number or completed SEG application required)............................... Free

Member of SEG only (This is the amount of SGS or SWLGS dues + $35)
$55

Member of SGS or SWLGS only (This is the amount of SEG dues $75 + $35)
$110

Member of neither SEG nor SGS/SWLGS – Please complete both applications (SEG and SGS or SWLGS) $130
If you wish to join either society (SGS or SWLGS) or SEG and would like to apply this registration fee to your membership
dues, please submit the appropriate membership application form(s) with this registration form. SEG student membership
dues provided for by Halliburton Energy Services, Inc.

AMOUNT ENCLOSED: $________
Make checks payable to SOUTHEASTERN GEOPHYSICAL SOCIETY. Please, DO NOT send cash.
Return this form and RSVP to:

REGISTRATION INFORMATION

Steve Espinosa
Southeastern Geophysical Society
P.O. Box 57141
New Orleans, LA 70157-7141

To pre-register, the completed registration form must be received at the address
noted no later than Friday, April 14, 2006. The registration fee includes course
materials, Box Lunch, coffee, and break refreshments. Participants are responsible
for their own hotel and travel arrangements. Payment of the tuition for the
program is to be made in advance. Registration is on a first-come, first-served
basis. This course has a maximum class size limit; early registration is urged. If
the course is fully subscribed at the time your registration is received, you will be
notified and placed on a waiting list as an alternate. On-site registration is
discouraged due to class size restrictions, but will be provided on a spaceavailable basis.

Steve Espinosa, 504-250-4851
E-Mail: steve.espinosa@bakeratlas.com

Richard Mongan, 504561-7915

This program is made possible through generous support from the SEG Foundation.

Fax: 504-523-3654
Email: Richard.mongan@bakeratlas.com
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Please visit our website to view the list nominees and their bios: http://www.sgs-neworleans.org/

The 2006 SEG convention is coming to town. Make your
plans to be there and be a part of the rebirth of our city.
Hear the interesting talks, stroll through the exhibition area,
or catch up with old friends. Visit the SGS website to find
the link to help out.
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P. O. Box 57141
New Orleans, LA 70157
Web address: www.sgs-neworleans.org
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PRESIDENT – Richard A. Mongan
Baker Atlas ……………………………….……..….… (504) 561-7915
Richard.Mongan@bakeratlas.com
1st VICE PRESIDENT – Gale Jenkins
Shell Expl. & Prod. Co …………………….……….... (281) 544-5458
gale_jenkins@shell.com
2nd VICE PRESIDENT – Steve Espinosa
Baker Atlas…………………….…………………...…. (504) 592-5104
steve.espinosa@bakeratlas.com
SECRETARY – Barb Kelty
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Richard Mongan – BakerAtlas
Richard Fossier – CGG
David Moore - Chevron
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Jim Harley – Eagle Geophysical
Sherwin Eskew – Energy Partners
Jeff Rowe – Fugro Airborne Surveys
Brian Anderson – Fugro-LCT
Julie Pechacek – Fugro
Larry Galloway – GPS
Karen Sontag – GXT
Steve Dennis – Halliburton
Maureen Nickle – Kelman Tech
Laurie Anderson – LSU
Peter Gaurisco– MMS
David Wade – Murphy E&P
Larry Asher – PGS
Sandra Beaty – PGS
David Gillis – Schlumberger
Layne Williams – SEI
Sarah Stanley – Seismic MicroTech
Derek Farris – Siemens
Jim McCarty – Taylor Energy
Michelle Pou – TGS NOPEC
Juliette Ioup – UNO
Jerry Young – Veritas DGC
Diana Lenzner – WesternGeco
orleans.westerngeco.slb.com

(504) 561-7915
(985) 924-3027
(504) 592-6047
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(281) 342-1198
(504) 799-4811
(713) 369-6121
(713) 369-6100
(713) 369-6061
(985) 727-6720
(713) 789-7250
(281) 988-2146
(281) 293-0537
(225) 578-2153
(504) 736-2706
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(281) 589-8829
(713) 706-0581
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(504) 581-7153
(713) 464-6188
(504) 728-0156
(504) 589-0577
(713) 860-2115
(504) 280-6715
(832) 351-8695
(504) 592-5103

Richard.Mongan@bakeratlas.com
rfossier@cgg.com
mode@chevron.com
j_yoste@dom.com
jimharley@yahoo.com
seskew@eplweb.com
jrowe@fugro.com
banderson@fugro.com
jpechacek@fugro.com
larry@geopursuit.com
ksontag@gxt.com
Steve.Dennis@Halliburton.com
maureen@kelman.com
laurie@geol.lsu.edu
peter.guarisco@mms.gov
ssoniat@murphyexpro.net
larry.asher@pgs.com
sandra.beaty@pgs.com
gillis1@new-orleans.oilfield.slb.com
lwilliams@seismicexchange.com
sstanley@seismicmicro.com
dafarris@shell.com
jmccarty@taylorenergy.com
mpou@tgsnopec.com
jioup@uno.edu
jerry_young@veritasdgc.com
DLenzner@new-

SGA Officers
President- Rosemary Austin …………….……...…..... (504) 737-9697
Vice President – Glenda Evans
Secretary – Jean Keese
Treasurer – Ruth Hughson

Southeastern Geophysical Society

Reflections

April 2006

24

