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12-1:00pm

Speaker: Peter M. Duncan
President & CEO of Micro-
Seismic, Inc. “Frac-Driven
Interactions & Well Spacing:
A Microseismic Perspective

11:30am-1:00pm

Speaker: SEG Distinguished
Lecturer, Sergey Fomel—
University Texas, Austin.
“Automating Seismic data
analysis and interpretation.




CCGS/CBGS Joint Meeting Schedule 2019-2020
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Dr. Charles Puryear-Senior
Research Geophysicist at Multi-
Physics Technologies. “Spectral
Extrapolation & Acoustic
Inversion for the
Characterization of an Ultra-
thin Reservoir.”

MARCH 26: MEMBERS
MEETING NUECES BREWING
6:30PM

Collegiate Month

11:30-1pm, Speaker: Dr. Osareni C.
Ogiesoba, Research Scientist,
Bureau of Economic Geology. The
Univ. of TX at Austin. “Comparison
of Structural Styles Observed in
Upper Eocene (Jackson Group) &
Oligocene (Vicksburg Group) Strata
within the Rio Grande & Houston
Embayments”

Calendar of Meetings and Events
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................................................................ Second Wed—noon San Antonio

San Antonio Geophysical Society Meetings........cccoeoeeeeieiirirenersn e e Fourth Tuesday
Austin Geological SOCIELY .......cee ittt et et e e e e e e s First Monday
Houston Geological Society LUNCheONS. ........ccooiiiiieeir e e Last Wednesday

Central Texas Section of Society of Mining, Metalllurgy & Exp

................................. 2nd Tues every other month in

San Antonio



CCGS PRESIDENT’S LETTER

NAPE is an interesting phenomenon. My experiences with NAPE have been as diverse
as the floor itself. From the highest highs of the shale boom to the $20 market we never
saw coming, NAPE and the people who go and show have persisted and adapted with
the ride. It's an industry snapshot each time, and a lot of fun to behold and be part

of. There was plenty of resource presence, no doubt, but the seeming conventional
reemergence was encouraging for a conventional guy. Maybe that’'s what | wanted to
see because that’s what | was looking for, but it was a really fun NAPE to attend from
the conventional perspective. A lot of interesting conventional drilling deals, some cool
reentry ideas, a handful of water floods, field acquisitions, exciting chalk trend ideas,
and the Greta sideways game had quite a presence. The booths were busy, people
were showing deals, and the goodies were cool, as always. | liked the Seitel

sleeves. When you’re selling a deal at NAPE there is really nothing better. You know it
better than anyone, hopefully, and get to defend it and get excited and get other people
excited, it's a wonderful thing. It's also fun to window shop, tire kick, eventually find that
one deal you’ve been looking for to dive into, evaluate on the spot, be on the other side
and get excited with the seller. Selling a deal on the floor at NAPE is like hitting in the
winning run, and there are not many experiences that match it because how many RBls
end up with poking a substantial hole in the ground with the hopes of money coming
out?

One of my favorite semi family friendly NAPE stories revolves around my first attempt at
using Uber, which did not work out. While | was trying to figure it out in front of the
hotel, an eccentric cabby hollered if my associate and | needed a ride. | told him | was
trying to figure out Uber. He offered some colorful language and a ride, and we
shrugged and accepted. | rode shotgun, my compadre in the back with another
customer. The cabby turns up the Marvin Sease and starts signing
along...enthusiastically. Now, I'd never heard of Marvin Sease, but for those of you who
may celebrate his collection, you can imagine our surprise as our 6’6” of a driver sang
along as if his front seat were a stage. We were entertained. My associate and | began
chatting with him, and he said he was famous, and we should look up his YouTube. He
must have meant Wikipedia, so there we went and found mentions of an impressive All
Star NBA career, first to succumb to the leagues new drug policy, a mention in another
article about him leaving the public eye until Charles Barkley recognized him in a taxi in
Houston. He autographed our badges, gave us his card, and ended up being our driver
for the rest of the week. Super nice guy. Very into his music. Great driver.

Austin Nye—CCGS President
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CBGS President’s Letter

CBGS Board 2019-2020

Dr. Subbarao Yelisetti- President
Samara Omar- Vice President
Erik Scott- Secretary/ Treasurer
Matt Hammer - Scholarship Chair
Mark Wiley - Golf Chair
Education — Robert Schneider

CBGS Scholarships

The Coastal Bend Geophysical Society (CBGS) has donated $10,000 to the Department of Physics
and Geosciences, Texas A&M University-Kingsville in support of the multidisciplinary
Petrophysics Graduate Program that has been requested. These funds will be used as scholarships
in attracting quality graduate students.

The board awarded three scholarships of $2,000 each to undergraduate geophysics majors from
Texas A&M University-College Station, University of Houston and Texas A&M University-
Kingsville. We will be awarding the scholarships again this year.

Scholarship Requirements
Criteria for awarding the Scholarship from Coastal Bend Geophysical Society of Corpus Christi,
Texas:
1. Scholarships are open to undergraduate or graduate students.
2. Must have declared major in Geophysics, or Geology with a concentration in Geophysics
or Petrophysics.
3. Preference is given to students attending Coastal Bend schools (TAMU-K, TAMU-CC
and Del Mar College), then to Coastal Bend natives attending other universities.
4. Must have a GPA of at least 3.0 and be in good standing with the school.
5. Must make effort to attend a Coastal Bend Geophysical Society Meeting in Corpus Christi

Texas after being awarded a scholarship to be recognized by the society.
News

e il prices fell to their lowest level since December 2018 with U.S. crude back below $50
a barrel due to reduced demand from China as a result of the coronavirus outbreak.

e In the third week of January, U.S. crude futures were trading around $54 a barrel and
expected to reduce to $53 a barrel for the balance of 2020, and below $51 in calendar
2021, respectively. This compares to $64.90 in 2018 and $57.04 in 2019 as reported by
Scott DiSavino on reuters.com.



e According to Baker Hughes, U.S. oil drillers added 3 rigs in the week of Jan 24. The
current rig count is 676. There were 862 active rigs in the same week a year ago.

e The number of U.S. gas rigs dropped to 115, the lowest since November 2016 as reported
by Scott DiSavino on reuters.com.

CBGS Business
CBGS currently has 42 active members, 4 honorary members, and 40 student members. Raised

$1,200 towards student scholarships through membership revenue.

CBGS workshops/talks

CBGS will be organizing 2020 SEG Distinguished Lecture entitled “Automating seismic data
analysis and interpretation” by Sergey Fomel on February, 11th, 2020, from 11:30 am -12:30
pm. Sergey’s biography and abstract can be found at
https://seg.org/Education/Lectures/Distinguished-Lectures/2020-DL-Fomel

CBGS is also planning to host another lecture featuring Charles Puryear on March 4%, 12-1 pm.
Contact Samara Omar at Samara_Omar(@eogresources.com for additional details about these
talks.

CBGS is looking forward to offer workshops/talks in the future. Topic/speaker suggestions are

welcome. Email your suggestions to Samara_Omar(@eogresources.com or
Subbarao.Yelisetti@tamuk.edu

Golf Tournament

CBGS organized its annual Golf Tournament to fund its scholarship program in the first week
of October, 2019 at Northshore Country Club. Raised ~$1,600 for the scholarship fund.

If you are interested in our next Golf Tournament, please contact Mark Wiley at

Mark Wiley@eogresources.com

New Degree Tracks at TAMUK

o Texas A&M University-Kingsville (TAMUK) started its first cohort of MS Petrophysics
program in Fall 2018. If you are interested in joining this program in Fall 2020, please
contact the graduate coordinator for MS in Petrophysics, Dr. Subbarao Yelisetti at
Subbarao. Yelisetti@tamuk.edu.

e BS degree in Geophysics, Minor in Geophysics and Certification in Geophysics
offered at Texas A&M University-Kingsville since Fall 2017. Interested students can
contact Dr. Subbarao Yelisetti (Subbarao.Yelisetti@tamuk.edu) for additional
information.

Education/Events

-SEG

SEG 2020 annual meeting will be held in Houston, TX from Oct 11-16". See
https://seg.org/AM/2020/ for additional details.

See https://seg.org/Education/Lectures/Distinguished-Lectures for information about upcoming
SEG distinguished lecture in Houston and other locations.




See https://seg.org/Education/Lectures/Honorary-Lectures for SEG honorary lecture locations in
Texas.

-AGU

2020 Fall AGU annual meeting will be held in San Francisco, CA from December 7-11%, 2020.
https://fallmeeting.agu.org/2018/future-meetings/

Monthly Saving

"Progress, far from consisting in change, depends on retentiveness....Those who cannot
remember the past are condemned to repeat it." --George Santayana

Monthly Summary

Subbarao Yelisetti
President, CBGS
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BEER SUMMIT
2020

B
2020 CCGS Members’ Meeting

Thursday, March 26, 6:30 pm

Nueces Brewing Co.

401 Water Street — Corpus Christi
(behind the new Marriot Hotel)

All members are encouraged to come to this
meeting to discuss plans for the coming
year and our Society’s future.

Our 2020-21 program and activities will be
based upon your participation in our Board
and committees.

Please join us in planning our future.

Already ready to help?
Email: membership@ccgeo.org




Al

Been to Corpus Christi lately?

We’ve got golf, craft beer, museums, the
aquarium, beaches, our picturesque Bayfront,
and some mighty good seafood restaurants!

On April 17 - 18, 2020, enjoy all of that as you
join the CCGS for a golf tournament
and a pub crawl.

.Q
v

Friday the April 17" is the annual Spring Golf
Tournament at North Shore Country Club. It’s a fun
best ball tournament on a beautiful course and every

player wins a door prize!

On Saturday afternoon the “CCGS Pub Crawl” will
commence. We have a chartered bus that takes us to
5 local craft breweries, where you can sample
a pint at each.

Come and join us!

A

For more information contact:
Golf - fmunoz04@hotmail.com and

A

Pub Crawl - william.thompson426(@gmail.com

12
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Corpus Christi Geological Society
Golf Tournament
4-Person Scramble
April 17, 2020
12:30 p.m. Shotgun Start

At

NorthShore Country Club

Goif Portland, Texas
Prizes
Door Prizes Contact:
Beverages Fermin Munoz
Dinner Fmunoz04@hotmail.com

361-960-1126
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Corpus Christi Geological Society
3rd Annual Brew Pub Crawl
Saturday, April 18, 2020

SCHEDULE

1:00 PM TO 1:45 PM — Meet at Railroad Seafood Station & Brewing Company,
1214 N. Chaparral, CC, TX 78401

1:45 pm — Depart for Lorelei Brewing
2:00 pm to 2:45 pm — at Lorelei Brewing
2:45 pm- Depart for Lazy Beach Brewing
3:00 to 3:45 pm — at Lazy Beach Brewing

3:45 pm — Depart for B & J’s Pizza & Brewpub

4:00 to 4:45 pm - at B & J's Pizza & Brewpub
?\0 4:45 pm — Depart for Nueces Brewing

e 5:00 to 5:45 pm — at Nueces Brewing
vl
\J)/ 5:45 pm — Depart for Rebel Toad Brewing
6:00 to 6:45 pm — at Rebel Toad Brewing

7:00 pm — Return to Railroad Seafood Station & Brewing

$75.00 per person, to include transportation and five
(5) CCGS Beer Tokens

For RSVP or questions, please contact B.J. Thompson at 361-816-2326

or william.thompson426@gmail.com

Mail checks to "CCGS Brewery Crawl" 8326 Salsa Dr. CC, TX 78415

14
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2020 Annual Shrimp Boil

at the home of

Rolf and Lissa Woods
15934 El Soccorro Loop
Corpus Christi, TX

Saturday, March 28, 2018
Starting at 6 pm
Boiled Shrimp or Grilled Chicken
and all the fixin's!

RSVP by Wednesday March 25th - $30.00 in advance
(Money will not be taken at the door)
Please send completed form and payment
(check payable to EA) to:
Rita Graham ~ 437 Bermuda ~
Corpus Christi, TX 78411

Corpus Christi Geological Society,
Coastal Bend Geophysical Society, and
Corpus Christi Energy Auxiliary

Please list the names of all those attending in your group, and the number of
chicken or shrimp plates. All plates $30.

Names:
Chicken Plates
Shrimp Plates
$ Total
check number
payable to EA

15



COASTAL BEND GEOPHYSICAL SOCIETY
CORPUS CHRISTI GEOLOGICAL SOCIETY

LUNCHEON MEETING
ANNOUNCEMENT

March 4, 2020

Location: Water Street Events (Previously the Seafood
Company Restaurant (300 Block N. Water Street
CC, TX 78401

Time: 11:30a.m.—1:00p.m.

Cost: $30.00 per person—cash or check only

Reservations: RSVP’s will be accepted to cbgs.sseg@gmail.com

Speaker: Dr. Puryear. “Spectral Extrapolation and

Acoustic Inversion for the Characterization of
An Ultra-thin Reservoir”

Charles Puryear received MSc and PhD degrees in Applied Geophysics from the University of Houston
while working as a Teaching Assistant / Research Assistant and as an intern at Hess and Shell. While
completing his PhD, he worked at Lumina Geophysical on development and application of methods for
high resolution inversion and attribute analysis. After graduation, he accepted a position at EMGS,
where he worked on quantitative techniques for the integration of seismic, electromagnetic and
petrophysical data with rock physics models. He currently focuses on algorithm design for seismic
modeling, inversion, attributes and quantitative interpretation with emphasis on maximizing resolution.
He believes that reliable, extremely high resolution can be achieved by combining advanced spectral
extrapolation methods with machine learning; this research shows significant potential for improved
delineation of hydrocarbon reservoirs both onshore and offshore.

16
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Charles Ian Puryear
cipuryear@hotmail.com
+1 281-854-8984

Summary: I am a solutions-oriented Quantitative Geophysicist / Data Scientist who views data within a holistic framework while
maximizing the data contribution through the practical utilization of technical analysis tools. I am an expert in Matlab and
am proficient in Python. I have experience applying processing methods and workflows to a variety of problems in
exploration geophysics, including seismic inversion, modeling, attributes, spectral analysis and both geological and
quantitative interpretations. I have developed joint analysis techniques for seismic and electromagnetic data and am
proficient at extracting maximum value from available data using techniques for integrated analysis.

Education:
¢ Ph.D. Geophysics, 2012
» University of Houston
e M.S. Geophysics, 2006
» University of Houston
e B.A. Philosophy, Minor in Environmental Sciences, 2001
» University of Virginia

Experience:
e June, 2017- June, 2019 — Senior Research Geophysicist at Multi-Physics Technologies
» application and modification of Python automated machine learning algorithms using novel attribute configurations and
scoring methods for well log / petrophysical properties prediction and resolution enhancement
» development and application of Python tools for seismic / well log signal analysis and advanced plotting
» development of Matlab libraries for seismic inversion, modeling, filtering, spectral analysis and attributes
» Matlab development of spectral extrapolation and frequency/phase decomposition seismic attributes
» high-resolution rock properties inversion and reservoir characterization using onshore 3D seismic data and well logs
e Dec, 2012- June, 2016— Geophysicist at EMGS
» applied joint QI utilizing seismic, petrophysical and EM data for reservoir characterization - including
inversion, modeling, multi-attribute properties prediction, well-seismic tie, wavelet extraction and
time-depth conversion
» using Matlab, originated and applied methods for integration of seismic and EM data, including
construction of resistivity models from seismic / velocity data and impedance models from EM data using
polynomial regression
» using Python, investigated and quantified empirical rock physics relationships between acoustic and electric
log data with respect to porosity and lithology effects
» generated seismic attributes (structure and stratigraphy) and performed seismic interpretation / prospect
generation for integrated interpretation projects
» executed 2.5D/3D EM inversion and sensitivity studies for client projects
e Feb, 2010- Oct, 2012 — Geophysicist at Lumina Geophysical
» using Matlab, developed and supported internal software modules for seismic attribute and inversion
processes, facilitated technology transfer from R&D to operations group
» developed attribute and inversion workflows and completed projects for clients using those workflows for
both post-stack and pre-stack seismic data
» executed seismic reservoir characterization and quantitative interpretation projects, comprising data
loading and quality control, seismic data conditioning (post-stack and pre-stack) using structural noise
filters, wavelet extraction and frequency/phase calibration, seismic tie to well logs for time-depth
calibration, spectral decomposition, multi-attribute analysis and inversion, extended resolution seismic
inversion on post-stack, pre-stack, and modeled seismic data, AVO modeling and pre-stack inversion,
reservoir properties prediction, horizon mapping and volume visualization, well log interpretation of pay
signatures in conjunction with seismic data, integration of reservoir characterization studies for prospect
generation and maturation
» created publications and generated technical marketing materials
e  May, 2009 - Aug, 2009 — Intern at Shell E&P
» using Matlab, applied seismic attributes for carbonate / clastic characterization on Brazil team
e May, 2008 - Aug, 2008 - Intern at Shell BTC
» using Matlab, developed rock physics models and acoustic tomography experiments to calibrate laboratory
measurements - work resulted in proposals for novel hardware and software implementations
e Fall, 2007, Spring, 2008 — Teaching Assistant
» delivered Structural Geology lab lectures and helped guide and facilitate field trips as part of my role in
Structural Geology (20 hours/week); tutored and graded for Intro to Geophysics and Structural Geology

18
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May, 2007 - Aug, 2007 - Intern at Shell BTC
» using Matlab, developed principal component attributes for Unconventional Traps team with emphasis on detection of
subtle stratigraphic features

Spring, 2007, Teaching Assistant

» instructed Geologic Field Methods lab with extensive mapping exercises and field training in Mexico
May, 2006 - Aug, 2006- Intern at Shell E&P

» mapped and evaluated amplitude DHI’s for GOM Exploration over 20,000 sq. km of 3D seismic data
Fall, 2005, Spring, 2006 - Research Assistant

» using Matlab, researched seismic attribute and inversion methods for reservoir characterization
Summer, 2005 - Intern at Hess Corporation

» applied salt tectonic analysis and subsalt interpretation to improve velocity model for reprocessing

Refereed Publications:

Puryear, C. L., O. N. Portniaguine, C. M. Cobos and J. P. Castagna, 2012, Constrained least-squares spectral
analysis: application to seismic data: Geophysics, 77, V143-V167. https://doi.org/10.1190/ge02011-0210.1

Puryear, C. I. and J. P. Castagna, 2008, Layer thickness determination and stratigraphic interpretation using
spectral inversion: theory and application: Geophysics, 73, R37-R48. https://doi.org/10.1190/1.2838274

Other Selected Publications:

Puryear, C.I. and A. Pant, 2019, Improved Reservoir Delineation in Complex Geological Settings Using CLSSA: a Case Study
from Offshore Nova Scotia: 81% European Association of Geoscientists and Engineers (EAGE) Extended Abstracts DOI:
10.3997/2214-4609.201900687

Leiceaga, G. G. and C.I. Puryear, 2019, Spectral extrapolation and acoustic inversion for the characterization of an ultra-thin
reservoir: 89" Annual International ~ Meeting of the Society of Exploration Geophysicists Expanded Abstracts
https://doi.org/10.1190/segam?2019-3209484.1

Puryear, C. I, J. Rasmussen, L., Sanchez, R. Walker, R. Reddig and L. Lorenz, 2016, Background Resistivity Prediction from
Seismic Velocities: 78" European Association of Geoscientists and Engineers (EAGE) Conference and Exhibition Extended
Abstracts DOI: 10.3997/2214-4609.201600944

Puryear, C. L, J. P. Castagna, O. N. Portniaguine, and C. Cobos, 2012, Constrained least-squares spectral analysis: application
to seismic data: 82" Annual International — Meeting of the Society of Exploration Geophysicists Expanded Abstracts
https://library.seg.org/doi/abs/10.1190/segam2012-0822.1

Tai, S., C.I. Puryear and J. P. Castagna, 2009, Local frequency as a direct hydrocarbon indicator: 79" Annual

International Meeting of the Society of Exploration Geophysicists Expanded Abstracts. https://doi.org/10.1190/1.3255284
Puryear, C. L., S. Tai, J. P. Castagna, R. Masters and F. Dwan, 2008, Comparison of frequency attributes from CWT and MPD
spectral decompositions of a complex turbidite channel model: 78" Annual International Meeting of the Society of Exploration
Geophysicists Expanded Abstracts. https://doi.org/10.1190/1.3054830

Puryear, C. I. and J.P. Castagna, 2006, An algorithm for calculation of bed thickness and reflection coefficients from
amplitude spectrum: 77" Annual International Meeting of the Society of Exploration Geophysicists Expanded Abstracts.
https://doi.org/10.1190/1.2369866

Software Proficiency:

Matlab (12 years), Python (3 years), Petrel (5 years), Hampson-Russell (5 years), DUG Insight (2 years), GeoTeric (2 years),
Word, Excel, PowerPoint

Professional Growth & Service:

Geophysics (SEG peer-reviewed publication) reviewer — 2012-2018

Awards and Honors:

University of Houston

» Outstanding Teaching Assistant - 2008

» Houston Geological Society Dobrin Outstanding Student - 2007

» University of Houston Outstanding Geophysical Graduate Student — 2007
Society of Exploration Geophysicists

> 1% place SEG Challenge Bowl Finals San Antonio, 2007

> 1% place Gulf Coast SEG Challenge Bowl, 2007
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Corpus Christi Geological Society

Summer/Fall 2020 Semester
(Must be postmarked by March 22, 2020)

Scholarship Application Guidelines

1.  Applicant must be majoring in Earth Sciences and enrolled for the award
semester (i.e. Summer/Fall 2020) at a college in the local area. Applicant
must be a member of the Corpus Christi Geological Society.

2. Priority consideration will be given to students attending field camp this
summer; then to undergraduates.

3. Fill out the application form clearly, completely, and sign it.

4, Short essay clearly explaining how this scholarship will assist you in
achieving your geologic career goals and the reasons your application
should be considered by the Committee.

5. One Faculty recommendation — Form attached.

6. Applicant must provide a transcript from current school. Please make
sure it has your name on it. A web printout is acceptable.

7. Applications must be postmarked by: March 22, 2020
Application packet may be emailed in a shareable format (i.e. pdf, docx,
etc) to bissells@swbell.net. If you want to email your application —
contact me for the order of documents submitted.

Mail completed application to: Dawn Bissell, CCGS Scholarship Committee, 253
Circle Drive, Corpus Christi, TX 78411

Send an email to bissells@swhbell.net once you've mailed your application. We
need YOUR email address. Award notifications will be sent via email!!!

Please read requirements carefully and submit only complete applications.
Applicants who have received a CCGS scholarship in the past are eligible to apply
again.

Scholarships will be awarded based on merit and need. The award amounts may
vary with the minimum individual award being $500.

Award recipients will be recognized at the monthly luncheon on April 15, 2020
and are encouraged to attend.

Board Members:
Dawn Bissell Austin Nye - CCGS President Brent Hopkins - Treasurer
BJ Thompson, Sebastian Wiedmann, Casey Mibb
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Corpus Christi Geological Society

Summer/Fall 2020 Semester
(Must be postmarked by March 22, 2020)

Scholarship Application

Last Name: First Name:

Mailing address:

City: State: Z1p Code:

Active Email:

Award notifications will be sent via email!!! Email bissells@swhbell.net
once you 've submitted vour application. I need YOUR email address.

Davytime Phone: Alternate Phone:

University Attending in Summer/Fall 2020:

Department: Major:

Scholarship is for class level (circle one):

Freshman Sophomore Junior Senior Graduate Student
Total Hours Completed: Overall GPA (Minimum 2.5):

Total Hours - Geology: Geology GPA (Minimum 3.0)
Hours Planned for Scholarship Semester: Geology Hours:

Will this scholarship be used toward field camp? Yes No
Prior recipient of CCGS Scholarship? Yes No
Are you a student member of CCGS? Yes No

(If no, email membership@ccgeo.org with your contact information. Must be a member of CCGS.)

Applicant Signature Date

Mail application, along with essay, faculty recommendation form, and transcript to:
Dawn Bissell, CCGS Scholarship Committee, 253 Circle Drive,
Corpus Christi, TX 78411. Application must be postmarked by March 22, 2020
Email bissells@swhbell.net once you’ve mailed your application.
Award notifications will be made via email!!!
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Corpus Christi Geological Society

Summer/Fall 2020 Semester
(Must be postmarked by March 22, 2020)

Faculty Recommendation Form

Student’s Last Name: First Name:

University Currently Attending:

Faculty Name:

Do you recommend this student for this scholarship? Yes No
Comments:

Faculty Signature Date
University

Mail/Email by March 22, 2020.to Dawn Bissell, CCGS Scholarship Committee

253 Circle Drive, Corpus Christi, TX 78411 Email bissells@swbell.net
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New Ft. Trinidad 3D Survey
Houston and Trinity Counties, TX

CGG continues to expand its East Texas footprint with high-quality 3D projects
while illuminating the stacked pay formations.

Data is already available from our Bedias Creek Merge and Rock Ridge East projects.
Orthorhombic PSTM from our newest project Ft. Trinidad is also now available.

The right data, in the right place, at the right time
Scott Tinley Cheryl Oxsheer

& +1 832 351 8544 & +1 832351 8463
scott.tinley@cgg.com cheryl.oxsheer@cgg.com

{cce

in f cgg.com/ROP Passion for Geoscience

i YOU'VE ARRIVED ©

‘ ‘ 17AD-ML-178-V1_Trinidad3D_CCGS_May.indd 1 23 13/04/2017 18:44:43 ‘ ‘



Permission to republish given by the author Charles
Puryear.

Spectral extrapolation and acoustic
inversion for the characterization of an
ultra-thin reservoir

Gorka Garcia Leiceaga Charles Puryear

Septembey, 17, 2019
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Scope of Work

= Evaluate Spectral Extrapolation (SE) method
= Reservoir characterization
= Part of a downthrown, three-way closure
= Environment of deposition — fluvio-deltaic
sands/shales
= Salt dome nearby
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Motivation

Detection and characterization of thin reservoirs that are not
mappable with conventional seismic frequencies

Current methods available for boosting seismic frequencies post
migration include:

= Spectral whitening

= |nverse Filtering

How is Spectral Extrapolation different?
= SE can boost frequencies within the input seismic band
= Extends the frequency content outside of the seismic
bandwidth

= Constrain it to match the input seismic
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SPONSORS
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Background

Well was drilled in 2004
Two reservoirs
TVD ~ 15,000 ft.

During the recompletion, the
operator lost tools in the hole
and subsequent fishing
operations resulted in
catastrophic collapse of the
casing

St. Mary Parish, Louisiana
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3D View

= Conventional seismic displayed
= Well trajectory shown in blue with top/base of
reservoir
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3D View

~—
_—
-~

= Salt behaves as a detachment surface, forming a
thrust fault
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JOIN!

(insert club logo)

The Desk & Derrick Club of Corpus Christi is a
dynamic organization that promotes the
education of the petroleum, energy and

allied industries and
advances the professional

Member Benefits:
- Learn from energy industry experts.
» Network with energy industry leaders

and colleagues.
« Attend regional and national meetings.

- Receive critical updates and information
about the energy industry.

« Enhance communication and leadership
skills.
+ Make friends for life!

For more information about the Desk &
Derrick Club of Corpus Christi and to learn
about member eligibility, go to
www.addc.org or contact Jena Nelson at
361-844-6726 or email at
jena@amshore.com

The Desk & Derrick Club of Corpus Christi is a proud
affiliate of the Association of Desk And Derrick
Clubs, www.addc.org
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Well Information

555555

lelelele

999999

= Reservoir thickness = 27 ft.
= Gas-charged
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SPONSORS
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Seismic Conditioning

Goals Workflow

= Reduce incoherent noise RAW

and remove internal

multiples l'

Hi Res

= Align data prior to stacking Radon
= |ncrease S/N ratio in ;

preparation for spectral RMO

extrapolation l Spectral

Van Gogh Extrapolation

Filter

38



Prestack Comparison

RAW Gathers



Prestack Comparison

Conditioned Gathers



Bandwidth Extension

Bandwidth Extension is an established practice: communications and audio/speech
enhancement fields
Our Spectral Extrapolation (SE) method is a type of Bandwidth Extension that uses a

priori seismic constraints
Geophysicists have yet to fully appreciate the potential benefits of bandwidth extension

https://www.itu.int/dms_pub/itu-t/othf06/10/T06100008040001PDFE.pdf



Layer Response

Frequency domain single layer response (no wavelet) with varying
reflectivity ratios

Connection between low and high frequencies

Thickness of layer ~ to spacing tzgtween notches



Amplitude Spectrum

Input Seismic Data
Spectral Extrapolation

Input Seismic Data
Spectral Extrapolation

v

v

=  Spectrally extrapolated data has 0-0-60-90 BPF
= Not possible to recover all high frequencies in the presence of noise and wavelet
estimation errors - objective is to find the optimal spectral extrapolation limit



Amplitude Spectrum

Input Seismic Data
Spectral Extrapolation

Input Seismic Data
Spectral Extrapolation

Spectrally extrapolated has 0-0-60-90 BPF

Statistical wavelets: 3.2-3.8 ms TWT
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Seismic Comparison

800 meters ) 800 meters

50 ms 50 ms

Conventional SE
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Seismic Comparison

800 meters ) 800 meters

50 ms 50 ms

Conventional SE
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Seismic Comparison

47

Conventional

SE



Inversion Comparison

Acoustic impedance (4ms) Hi-Def Acoustic Impedance (1 ms)

ft/s x g/cc
ST I




Analysis

Acoustic impedance (4ms) Hi-Def Acoustic Impedance (1 ms)

ft/s x g/cc
_ _




Analysis

Acoustic impedance

Hi-Def Acoustic Impedance

17,000 ft/s x g/cc 31,000
2 s




Characterization

3.2 Km

17,000 ft/s x g/cc 31,000

= Conventional Al
= Path of well drilled in 2010 shown




Characterization

3.2 Km
100 ms
17,000 ft/s x g/cc 31,000
B P

= High-Definition Al
= Path of well drilled in 2010 shown



Characterization

3.2 Km
100 ms
High-Def Al
$—__  revealssand
disconnect
17,000 ft/s x g/cc 31,000
B TP

= High-Definition Al
= Path of well drilled in 2010 shown



Characterization

Conventional Al

High-Definition Al

= High-Def Al reveals stratigraphic detail masked by the seismic



Summary

High-definition Al shows the potential of Spectral Extrapolation, more than doubling
the frequency content

Increased layer detail is validated by match at the well

Must be aggressive with the removal of noise during seismic conditioning

Wavelet used in the inversion was statistical

Well contribution in LFM and wavelet phase

SE enables us to see more detail, but also amplifies irregularities in the input seismic
Acoustic inversion algorithm mitigates artifacts observed in seismic

An interpreter must be able to extract the useful information and understand the
“side effects” of boosting the frequency of seismic data
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Corpus Christi Geological Society
Papers available for purchase at the
Texas Bureau of Economic Geology

Note: Publication codes are hyperlinked to their

online listing in The Bureau Store
(http://begstore.beg.utexas.edu/store/).

Cretaceous-Wilcox-Frio Symposia, D. B.
Clutterbuck, Editor, 41 p., 1962.
CCGS 0028  $15.00

Type Logs of South Texas Fields, Vol. I,
Frio Trend. Compiled by Don Kling.
Includes 134 fields. 158 p., 1972. Ring
binder.

CCGS 015TL  $25.00

Type Logs of South Texas Fields, Vol. I,
Wilcox (Eocene) Trend. Compiled by M.
A. Wolbrink. 98 p., 1979. Ring binder.
CCGS 016TL  $25.00

Field Trip Guidebooks

South Texas Uranium. J. L. Cowdrey,
Editor. 62 p., 1968.

CCGS 102G $12.00

Hidalgo Canyon and La Popa Valley,
Nuevo Leon, Mexico. CCGS 1970 Spring
Field Conference. 78 p., 1970.

CCGS 103G $8.00

Padre Island National Seashore Field
Guide. R. N. Tench and W. D. Hodgson,
Editors. 61 p., 1972.

CCGS 104G $5.00

Triple Energy Field Trip, Uranium, Coal,
Gas—Duval, Webb & Zapata Counties,
Texas. George Faga, Editor. 24 p., 1975.
CCGS 105G $10.00

Minas de Golondrinas and Minas
Rancherias, Mexico. Robert Manson and

Barbara Beynon, Editors. 48 p. plus illus.,

1978.
CCGS 106G $15.00
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Portrero Garcia and Huasteca Canyon,
Northeastern Mexico. Barbara Beynon
and J. L. Russell, Editors. 46 p., 1979.
CCGS 107G $15.00

Modern Depositional Environments of
Sands in South Texas. C. E. Stelting and
J. L. Russell, Editors. 64 p., 1981.
CCGS 108G $15.00

Geology of Peregrina & Novillo Canyons,
Ciudad Victoria, Mexico, J. L. Russell,
Ed., 23 p. plus geologic map and cross
section, 1981.

CCGS 109G  $10.00

Geology of the Llano Uplift, Central
Texas, and Geological Features in the
Uvalde Area. Corpus Christi Geological
Society Annual Spring Field Conference,
May 7-9, 1982. Variously paginated. 115
p., 53 p.

CCGS 110G $15.00

Structure and Mesozoic Stratigraphy

of Northeast Mexico, prepared by
numerous authors, variously paginated.
76 p., 38 p., 1984.

CCGS 111G $15.00

Geology of the Big Bend National Park,
Texas, by C. A. Berkebile. 26 p., 1984.
CCGS 112G $12.00



www.ccgeo.org Don’t forget we have our own we page.

http://terra.nasa.gov/gallery/ Great satellite images of Earth.

www.ermaper.com They have a great free downloadable viewer for TIFF and other
graphic files called ER Viewer.

http://terrasrver.com Go here to download free aerial photo images that can be

plotted under your digital land and well data. Images down to 1 meter resolution,
searchable by Lat Long coordinate. Useful for resolving well location questions.
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TYPE LOGS OF SOUTH TEXAS FIELDS by Corpus Christi Geological Society
NEW (2019)TYPE LOGS IN RED;

ARANSAS COUNTY
Aransas Pass/McCampbell Deep

Bartell Pass
Blackjack
Burgentine Lake
Copano Bay, South
Estes Cove

Fulton Beach
Goose Island

Half Moon Reef
Nine Mile Point
Rockport, West

St. Charles

Tally Island

Tract 831-G.O.M. (offshore)
Virginia

BEE COUNTY
Caesar

Mosca

Nomanna
Orangedale(2)
Ray-Wilcox

San Domingo
Tulsita Wilcox
Strauch_Wilcox
BROOKS COUNTY
Ann Mag
Boedecker

Cage Ranch

Encintas

ERF

Gyp Hill

Gyp Hill West

Loma Blanca
Mariposa

Mills Bennett

Pita

Tio Ayola

Tres Encinos
CALHOUN COUNTY
Appling

Coloma Creek, North

Heyser

Lavaca Bay

Long Mott
Magnolia Beach
Mosquito Point
Olivia

Panther Reef
Powderhorn
Seadrift, N.W.
Steamboat Pass
Webb Point

S.E. Zoller
CAMERON COUNTY
Holly Beach

Luttes

San Martin (2)
Three Islands, East

lost now found

Vista Del Mar Maurbro MATAGORDA COUNTY
COLORADO COUNTY StewartSwan Lake Collegeport
E. Ramsey Swan Lake, East MCMULLEN COUNTY

Graceland N. Fault Blk
Graceland S. Fault Blk
DEWITT COUNTY
Anna Barre

Cook

Nordheim

Smith Creek

Warmsley

Yorktown, South
DUVAL COUNTY
DCR-49

Four Seasons

Good Friday

Hagist Ranch

Herbst

Loma Novia

Petrox

Seven Sisters

Seventy Six, South

Starr Bright, West
GOLIAD COUNTY
Berclair

North Blanconia

Bombs

Boyce

Cabeza Creek, South
Goliad, West

St Armo

Terrell Point
HIDALGO COUNTY
Alamo/Donna

Donna

Edinburg, West
Flores-Jeffress

Foy

Hidalgo

LA Blanca

McAllen& Pharr

McAllen Ranch
Mercedes

Monte Christo, North
Penitas

San Fordyce

San Carlos

San Salvador

S. Santallana

Shary

Tabasco

Weslaco, North
Weslaco, South
JACKSON COUNTY

Carancahua Creek

Francitas

Ganado & Ganado Deep
LaWard, North

Little Kentucky

Texana, North
West Ranch
JIM HOGG COUNTY

Chaparosa

Thompsonville,N.E.
JIM WELLS COUNTY

Freebom

Hoelsher

Palito Blanco

Wade City

KARNES COUNTY
Burnell

Coy City

Person

Runge

KENEDY COUNTY
Candelaria

Julian

Julian, North

Laguna Madre

Rita

Stillman

KLEBERG COUNTY
Alazan

Alazan, North

Big Caesar

Borregos

Chevron (offshore)

Laguna Larga

Seeligson

Sprint (offshore)

LA SALLE COUNTY
Pearsall
HAWKVILLE:EAGLEFORD
LAVACA COUNTY

Halletsville

Hope

Southwest Speaks
Southwest Speaks Deep
LIVE OAK COUNTY

Atkinson

Braslau

Chapa

Clayton

Dunn

Harris

Houdman

Kittie West-Salt Creek
Lucille

Sierra Vista

Tom Lyne

White Creek
White Creek, East

Arnold-Weldon

Brazil

Devil's Waterhole
Hostetter

Hostetter, North
NUECES COUNTY
Agua Dulce (3)
Arnold-David
Arnold-David, North
Baldwin Deep

Calallen

Chapman Ranch

Corpus Christi, N.W.

Corpus Christi West C.C.

Encinal Channel

Flour Bluff/Flour Bluff, East

GOM St 9045(offshore)

Indian Point

Mustang Island

Mustang Island, West

Mustang Island St.
889S(offshore)

Nueces Bay/Nueces Bay
West

Perro Rojo

Pita Island

Ramada

Redfish Bay

Riverside

Riverside, South

Saxet

Shield

Stedman Island

Turkey Creek

REFUGIO COUNTY

Bonnieview/Packery Flats

Greta

LaRosa

Lake Pasture
Refugio, New
Tom O’Connor

SAN PATRICIO COUNTY
Angelita East

Commonwealth
Encino

Enos Cooper
Geronimo
Harvey

Hiberia

Hodges

Mathis, East
McCampbell Deep/Aransas Pass
Midway
Midway, North

Odem

Plymouth

Portilla (2)

Taft

Taft, East

White Point, East
STARR COUNTY
El Tanque

Garcia

Hinde

La Reforma, S.W.
Lyda

Ricaby

Rincon

Rincon, North
Ross

San Roman

Sun

Yturria

VICTORIA COUNTY

Helen Gohike, S.W.
Keeran, North
Marcado Creek
McFaddin
Meyersville

Placedo

WEBB COUNTY
Aquilares/Glen Martin
Big Cowboy

Bruni, S.E.

Cabezon

Carr Lobo

Davis

Hirsch

Juanita

Las Tiendas
Nicholson

O'Hem

Olmitos

Tom Walsh

WHARTON COUNTY

Black Owl
WILLACY COUNTY

Chile Vieja

La Sal Vieja

Paso Real

Tenerias

Willamar

ZAPATA COUNTY
Benavides

Davis, South
Jennings/Jennings, West
Lopeno

M&F

Pok-A-Dot

ZAVALA COUNTY
El Bano

Call Coastal Bend Geological Library, Letty: 361-883-2736
I log -- $10 each, 5-10 logs $9 each and 10 + logs $8.00 each — plus postage
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OIL MEN

TALES FROM THE SOUTH TEXAS OIL PATCH
DVD
MEMBER PRICE $25
NON-MEMBER $30

To Order DVD
Sebastian Wiedmann

swiedmann.geo@gmail.com
If mailed add $5.00
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Corpus Christi Geological Society
Sebastian Wiedmann--
swiedmann.geo@gmail.com

S
: Order Form
|
: Mail order form for Wooden rigs-Iron Men. The price is $75 per copy,
: if mailed $80 per copy.
: Name
|
: Address
|
: City, State, Zip
|
: No. of books Amount enclosed
|
: Send to Corpus Christi Geological Society Book Orders
| 4425 Driftwood PL..

s o v B i : Corpus Christi, TX. 78411  Tax exempt# if applicable

. |
Wooden Rigs—Iron Men 1+ ___

The Story of Oil & Gas in South
Texas
By Bill & Marjorie K. Walraven
Published by the
Corpus Christi Geological Society
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Jim Collins
Geoscientist

<
4

361.537.4034

jim@gulfcoastgas.com

YOUR CARD COULD BE HERE!

$30 FOR 10 ISSUES. PRICES PRO-RATED. EMAIL ROBBY AT ROBERT.STERETT@GMAIL.COM
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RAY GOVETT, Ph. D.
“= CONSULTING GEOLOGIST
361-855-0134

J. Mark Miller
President

-
miller Phone (361) 883-7700
. Fax (361) 883-7701
FM smlth r:;rk@miilersmithgas,com
GAS MARKETING, ING. 545 N. Upper Broadway

Suite 400
Corpus Christi, Texas 78476

Wellhead Gas Marketing

YOUR CARD COULD BE HERE!
$30 FOR 10 ISSUES. PRICES PRO-RATED. EMAIL ROBBY AT ROBERT.STERETT@GMAIL.COM
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Herradura
Petroleum, Inc.

JeFF OsBorN
Geologist
711 N, Carancahua, Ste. 1750 Office:361-884-6886
Corpus Christi, Texas 78475 Fax:361-884-9102
e-mail:jefi@herradurapetroleum.com Cell:361-537-2349

YOUR CARD COULD BE HERE!
$30 FOR 10 ISSUES. PRICES PRO-RATED. EMAIL ROBBY AT ROBERT.STERETT@GMAIL.COM
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