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High Resolution Diffraction Imaging of Small Scale Fractures in the
Eagle Ford Unconventional Shale Play
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Abstract

In the year 2000, shale gas repre-
sented just 1 percent of American
natural gas supplies. Today, it is 30
percent and the percentage keeps
increasing. The technology to drill
and fracture the shale formations is
now exported to the rest of the world,
increasing the national oil and gas
reserves in many other countries.
The thickness of the shale formations
is often just a few hundred feet, so
new high-resolution technologies are
needed to visualize the structure and
the natural fracture distribution and
orientation in these thin shale layers.
Diffraction imaging can be used to
complement the structural images
produced by conventional processing
- by generating an additional image
volume of high resolution unconform-
ities - such as small scale faults and
fractures, pinch-outs, or salt flanks.

High resolution imaging of the small
scale fractures in shale reservoirs
improves production and recovery
efficiency, reduces field development
cost and decreases the environmental
impact of developing the field by us-
ing fewer wells to optimally produce
the reservoir. This technology is not
yet deployed in the industry and is a
fundamental advance in high resolu-
tion 3-D prestack data imaging of
complex geological structures. Cur-
rent diffraction imaging research has
identified a new approach to image
small scale faults, pinch-outs, salt
flanks, reflector unconformities, in
general any small scattering objects,
by using diffraction imaging as a
complement to the structural images
produced by reflection imaging

(Shitvelman and Keydar 2004, Taner,
Fomel and Landa 2006, Fomel, Landa
and Taner 2006, Khaidukov, Landa
and Moser 2004, Moser and Howard
2008, Moser 2009, Klokov et all.
2010, Klokov, Baina and Landa 2011,
Dell and Gajewski 2011).

Diffraction imaging can be used as a
complement to the structural images
produced by conventional processing,
to image and visualize the structure
and the natural fracture distribution
and orientation in thin shale layers.
Diffraction imaging is simply the pro-
cess of using diffractions to focus and
image the structural elements that
produced diffraction surfaces. Since
diffractors are, by definition, smaller
than the wavelength of seismic
waves, diffraction imaging provides
super-resolution information, which
consists of image details that are be-
yond the classical Rayleigh limit of
half a seismic wavelength. The goal
of diffraction imaging is to provide
interpreters with an additional 3-D or
4-D volume to fill in the small, but
potentially crucial, structural details.

(Continued on page 2)

Luncheon registration deadline is
Noon, Tuesday Dec 11

$30 for Members and Affiliates,

$35 for guests and non-members. An
additional $5 for late/walk-ups.

No-shows will be billed.

Call, fax, or e-mail your reservation
to the SIPES-Houston Office.

You can sign up online at
www.sipeshouston.org, but payment
is still required at the luncheon or by
mail.

SIPES Houston Chapter, 5535 Memorial Drive, Suite F654, Houston, Texas 77007
Tel: 713-651-1639 e Fax: 713-951-9659 ¢ www.sipeshouston.org ¢ e-mail: bkspee@aol.com
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Luncheon, continued
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Details on a fault from a synthetic model. (a) Kirchhoff migration stack using the exact velocity model

(b) Diffraction imaging stack of the same data..

i = A ~ e Sl N
Diffraction imaging along horizon showing the areas with larger fracture density, overlayed on the
structrural image. Data courtesy of Marathon and Seitel.
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Biography

Alexander Mihai Popovici is Chief Executive Officer and Chairman at Z-Terra Inc., a provider of state-of-the-art geo-
physical and geological technology, services and software for the upstream oil and gas industry. He holds Ph.D.
(1995) and M.Sc. (1991) degrees in geophysics from Stanford University, and an equivalent B.S. (1985) in geophysi-
cal and geological engineering from University of Bucharest, Romania. Dr. Popovici is the founder and former CEO of
3DGeo Inc. The company was sold in 2008. 3DGeo grew from 2 employees in Palo Alto CA, to an international cor-
poration with offices in Houston TX, Santa Clara CA, Buenos Aires, Rio de Janeiro, and representation in Beijing and
The Hague.

Dr. Popovici's industry experience includes work in the seismic processing research department for Halliburton Geo-
physical Services in Dallas and Houston, and EM acquisition and processing contracts with the University of Bucha-

rest, Romania. From 1987 to 1988, he was employed at Guzik Technical as a staff engineer for magnetic recording
and software development, and was a consultant there until 1993.

He has several patents in the field, over 70 publications in conference proceedings, books, trade journals, and re-
search reports and has given numerous invited talks at conferences, geophysical associations, and geophysical work-
shops. He has been a member of the SEG Research Committee since 1995, served as Associate Editor (Seismic Mi-
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Bring your talents home
to a place where your ideas
make a difference

Join a thriving
independent oil and gas company

WS Resumes requested: hr@cimarex.com

Denver. Midland. Tulsa. WI

www.cimarex.com
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gration) for Geophysics, and is past Chairman and
founding board member of Geoscientists Without Bor-
ders, an SEG Foundation program that funds humanitari-
an applications of geophysics around the world. Cur-
rently he serves on the SEG Foundation Development
Board and is Vice-Chair of the SEG Trustees Associates.

Popovici is active in the community; he was president of
Casa Romana (http://www.casaromana.org), a non-
profit organization serving Americans of Romanian origin
living in the Bay Area. He was elected to this position in
1997 and built the largest Romanian community center

and church on the West Coast. At present he is Honor-
ary Vice Consul of Romania in Houston.

Popovici is director on the board of the Romanian Educa-
tion Foundation (http://www.roed.org), which he co-
founded in 1994, a charitable organization helping for-
eign students from impoverished families to apply at
American and European universities. He is a scuba div-
ing instructor, active fencer (top ten in the U.S. Veteran
Division), plays paintball with one of the first established
pro teams (The Wild Geese, founded 1985), practices
karate, rock climbs, and is working on his private pilot

PAYZONE INC.

Geological and Petrophysical Consulting Services for the Petroleum Industry

661-387-1715 Bakersfield, California, USA
SOLUTIONS to Difficult Log Problems With a Geological Approach
Deterministic Petrophysics - Field Studies for Reservoir Models
Integrated Image Log Interpretation
Advanced Petrophysical Training
Bring us Your Granite Wash Problems!
CALIFORNIA AND MID-CONTINENT

WWW.payzonheinc.com
Deborah Olson, President Tom Howard, Image Analyst
dmolson@payzoneinc.com tomh@payzoneinc.com
661-747-0375 832-407-2862

Information.

Transaction.
Advisory.

PLS guides buyers, sellers & ca
in creating new business opport

license. ¢
@
2
&

@

Petrophysical Solutions,Inc.

DISCOVERIES DRIVE VALUE"
www.petrophysicalsolutions.com

PLS is a leading information, transaction and advisory firm serving the oil and gas industry. Today, over 7,000 professionals
subscribe to PLS multiple listing service, core reports and premium databases. PLS also promotes various networking
events like Dealmakers Expos while its marketing arm is one of the industry’s largest divestment agents in the mid market.
Finally, PLS advisory arm continues to support clients in sourcing new opportunities and energy finance.

www.plsx.com M

To learn more call 713-650-1212 or visit www.plsx.com.




