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***BLOOD DRIVE*** 
 

THE BLOODMOBILE – IN DECEMBER, 2015 
WILL BE AT SOME CONVENIENT LOCATIONS  
PLEASE CALL 855-4943 for those locations or go to 

www.coastalbendbloodcenter.com 
 
 

 
  
 

This Winter – Get out there & Give some Blood!! 
You’ll be glad you did!  

 

 
 
 

ATTENTION!!! 
When you give blood:   They have us listed as C.C. Geological 
Society.  Our number with them is 4254 & it would be helpful if you 
can give them that number also.   
 
              This message approved by Mike Lucente 
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Feb.	  17—11:30a.m.—1:00p.m.	   	   	  
Speaker:	  Collegiate	  Month.	   	   	   PP
	   	   	  
	   	   	   	   	   	  
	   	   	  

Sept.	  10,	  2015	  
5:30p.m.—8:30p.m.	  
Kickoff	  BBQ	  
Hoegemeyer’s	  Barbeque	  Barn	  
	  

Oct.	  28—11:30a.m.—1:00p.m.	  
Speaker:	  Neil	  Peake,	  CCG	  Geo	  
Consulting	  Seismic	  Reservoir	  
Characterization.	  
“Unconventional	  Reservoirs:	  
An	  Integated	  Workflow	  
Incorporating	  Surface	  Seismic,	  
Mineralogy,	  &	  rock	  Properties	  
in	  the	  Haynesville	  Shale.”	  

Dec.	  9—11:30a.m.-‐-‐1:00p.m.	  
Speaker:	  Dmitri	  Bevc,Ph.D.,	  	  
Chevron,	  SEG	  Distinguished	  
Lecturer	  “Full	  Wave-‐Form	  
Inversion:	  Challenges,	  
Opportunities	  and	  impact”	  
	  

Jan.	  20-‐-‐11:30a.m.—1:00p.m.	  
Speaker:	  Charles	  Sicking,	  VP	  
of	  R&D/Chief	  Geophysicist,	  
Global	  Geophysical	  Services,	  
Inc.	  “Predicting	  Frac	  
Performance	  and	  Active	  
Producing	  Volumes	  Using	  
Microseismic	  Data”	  
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Corpus	  Christi	  Geological/Geophysical	  Society………………………………………Third	  Wed.—11:30a.m.	  
SIPES	  Corpus	  Christi	  Luncheons……………………………………………………………	  Last	  Tuesday—11:30a.m.	  
South	  Texas	  Geological	  Society	  Luncheons…………………………………………….	  Second	  Wed—noon	  San	  Antonio	  
San	  Antonio	  Geophysical	  Society	  Meetings…………………………………………….	  Fourth	  Tuesday	  
Austin	  Geological	  Society………………………………………………………………………	  First	  Monday	  
Austin	  Chapter	  of	  SIPES…………………………………………………………………………First	  Thursday	  
Houston	  Geological	  Society	  Luncheons…………………………………………………..	  Last	  Wednesday	  
Central	  Texas	  Section	  of	  Society	  of	  Mining,	  Metallurgy	  &	  Exp………………….	  2nd	  Tues	  every	  other	  month	  
	   	   	   	   	   	   	   	   	   	   	  	  	  	  	  	  In	  San	  Antonio	  	  
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                 PRESIDENT’S LETTER 

THANK YOU TO OUR SPONSORS! 
I am dedicating this to companies that deserve special Thanks.  Even in hard times 
they have continued to support our Geological Society.  Could this society even exist 
with membership dues only?  The answer is No, though dues remain a steady 
monetary support for our society, programs, and outreach.  The CCGS and the 
CBGS (Coastal Bend Geophysical Society) have golf, tennis, and fishing 
tournaments that ask for sponsor money, and in return the CCGS and the CBGS 
donate most of the proceeds to University Scholarship programs.  I will not try to 
list the donors at this venue. 

BELOW IS A LIST OF IMPORTANT VENDORS WHO SHOULD BE THANKED 
AND SUPPORTED BY YOUR PATRONAGE.  (in no particular order) 

 GEISLER BROTHERS MUDLOGGING 

 CGG VERITAS (now CGG) 

 CORE LABORATORIES 

 STRATAGRAPH 

 SEISMAX (formerly SEISMIC VENTURES) 

 GEOTECH LOGGING SERVICES 

 GEOTRACE TECHNOLOGIES 

Events that have been loyally sponsored are the Kickoff Barbeque, Sponsoring 
University students to attend meetings free of charge, “Pint Night”, Bar sponsorship 
at meetings and aiding in technical meetings or speakers. 

I also want to thank 3 local exploration and production companies that have gone 
“Above and Beyond” for their support and loyalty: 

HEADINGTON ENERGY PARTNERS 

SUEMAUR EXPLORATION & PRODUCTION CO. 

VIRTEX OPERATING 
Thank you ALL for your support! 
Michael Lucente—CCGS President 
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cgg.com/multi-client

CGG offers the industry’s most recent and technologically advanced multi-client data 
library in the world’s key locations. Here is what Bedias Creek has in store:

• 110-fold data acquired using cableless Sercel UNITE crews and 
a dynamite source

• State-of-the-art processing, including 5D Interpolation and Orthorhombic 
Pre-Stack Time Migration

The best data, the right location, the right time!

Bedias Creek Merge 
Madison, Grimes, Walker,
and Leon Countires, Texas

       
Data Now Available

YO
U’

VE
 AR

RI
VE

D

Scott Tinley  
+1 832 351 8544 
scott.tinley@cgg.com 

Cheryl Oxsheer
+1 832 351 8463
cheryl.oxsheer@cgg.com
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CBGS PRESIDENT’S LETTER 
News -  
 
Thanks to Fermin Munoz, the CBGS Scholarship Golf Tournament was held Oct 
23rd despite Hurricane Patricia and $45 oil. We had 24 participants and great 
sponsorship.  Thanks to our sponsors EOG Resources Corpus and San Antonio, 
Royal Exploration and Nye Exploration.  We are currently working with University 
of Houston and Texas A&M College Station to identify scholarship recipients.   
Business - 
We will have a CBGS Board Mtg in Dec.  Topics for discussion:  2016 Officers, 
Geophysical Workshop, 2016 Golf Tournament, Scholarships, Other Geophysical 
Support activity, Local Education support/activity.  Other suggestions? 
Education - 
- GSH  
  Webinar:  Simplifying and Lowering the Cost of Shear Wave Reflection 
Seismology, Dec 8-11, Dr Bob Hardage, BEG 
  CBGS has a revenue sharing agreement with GSH, so please mention CBGS if you 
register for any GSH events. 
- SEG 
  2014 SEG Convention Technical Program Recording:  Available at the following 
link -SEG Convention Technical Program Recordings 
    Gravity and Magnetics for Explorationists, 25-26 January, Houston, Michal 
Ruder 
    Practical Inversion for Exploration Geophysics, 27-28 January, Houston, John 
Bancroft 
   SEG has 450+ eLearning courses online from $0.99 to $150.00(most expensive I 
saw) 
   http: //www.seg.org/professional-development/seg-on-demand 
- AAPG 
    Practical Salt Tectonics - Houston, Texas 1-4 December 2015 
    Fundamentals of Reservoir Characterization and Modeling, 11 January/Abilene, 
12 January Ft Worth 
    Deepwater Reservoirs, 10 February, Houston 
    Revitalizing Reservoirs Workshop – Gulf Coast, Southwest, 
Mexico & Latin America Focus - 1-2 December 2015 | San 
Antonio 
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Monthly O&G Statistics (lost the source of seismic crew statistics, looking) 
 

 
 
Thought for the month: 
A vision without a task is but a dream, a task without a vision is drudgery, a vision 
with a task is the hope of the world 
- Inscription on a wall in Sussex England, circa 1730 
 
Lonnie Blake—CBGS President 
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SPONSORS	  

	  
	  

	  

An acknowledged leader in today’s exploration and production industry, EOG 
Resources looks ahead. 

Annually, EOG is one of the most active drillers in the United States. We grow through 
the drill bit, rather than seeking major acquisitions or mergers to bolster our reserves 
and production. This unrelenting focus on organic production growth has proven 
successful because we have identified significant North American resource plays for 
tomorrow. Our creative, hardworking explorationists and those who support them utilize 
the latest technology available in the marketplace, adapting and modifying it to meet 
the challenges EOG faces. With a focus on returns, EOG continues to produce peer-
leading financial and operational results.

In 2013, EOG became the largest onshore oil producer in the Lower 48, and we’re still 
growing.

Performance You Can Count On

EOG Resources, Inc.

539 N. Carancahua
Suite 900 
Corpus Christi, TX 78401-0908
361-883-9231
www.eogresources.com

marianwiedmann
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Looking Back. Corpus Christi has been the starting point 
for so many careers—Conoco, Exxon, Shell, Sun, Texaco 
and many other companies used the rich oil and gas fields 
of South Texas to train and grow geoscientists and 
engineers.  Smaller companies continue that tradition as 
they develop mature fields and explore for new ones. 
 
Our college and universities are providing a steady supply 
of geology students and enthusiastic graduates who love 
all aspects of geoscience—Thinking Forward  to the 
practical resource needs of the world: fresh water, 
abundant energy, and a sustainable environment.   

 
Well, the GCAGS 2016 convention now upon us.  We need to make our plans and start working 
on our budgets.  The final plans and budget will be due in February 2016.  ALL information – 
technical talks; field trip and short course descriptions; entertainment and guest activities 
descriptions; schedule; and costs will go to the printer in early March for the convention 
announcement.  This announcement brochure will be mailed in May to all AAPG members who 
reside in the Gulf Coast Section (about 11,000 people). 
 
We also have a few chairman committees to fill: Exhibits, Audio/Visual; Volunteers; 
Transportation; and Logistics.  These are liaison positions as the Convention Management team 
will handle the bulk of the duties in these areas, but having someone local will be an asset to us 
and to help guide them. 
 
If you want to be part of the team, generally or in one of these specific areas, please contact me.  
More information can be found at www.gcagc2016.com.  
 
Thank you, 
 
Dawn Bissell 
361-960-2151 
bissells@swbell.net  
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CORPUS CHRISTI GEOLOGICAL SOCIETY & COASTAL BEND 
GEOPHYSICAL SOCIETY 

LUNCHEON MEETING ANNOUNCEMENT 
WEDNESDAY, DECEMBER 9th, 2015

 
Location: Congressman Solomon P. Ortiz International Center, 402 Harbor 

Drive, Corpus Christi, TX 78401      http://ortizcenter.com 

Bar Sponsor: To be announced 

Student Sponsor: Core Lab (Juan Cabasos) and the CCGS 

Time:  11:30 am Bar, Lunch follows at 11:45 am, Speaker at 12:00 pm 

Cost: $25.00 (additional $3.00 surcharge without reservation; No-shows 
may be billed and non-RSVP attendees cannot be guaranteed a 
lunch); $10.00 for students (discounted by our generous sponsors!) 

Reservations: Please RSVP by the FRIDAY before the meeting 
E-Mail:    wes@gislerbrotherslogging.com 

 
Please note that luncheon RSVPs are a commitment to the Ortiz Center  

and must be paid even if you can’t attend the luncheon. 

 
Full Wave-Form Inversion:  Challenges, Opportunities, and Impact 

Presented by:  Dmitri Bevc, Ph.D., Chevron, San Ramon, CA, USA 
SEG Distinguished Lecturer 

 

 

 There has been a great deal of industry activity and interest in full-waveform inversion 
(FWI) because of its potential to generate accurate high-resolution velocity models. 
Theoretically, the method has great promise, and compute power seems to be 
adequate to bring this promise to bear on practical business problems. The promise is 
not limited to velocity models alone but also includes the possibility of inverting for 
elastic parameters and rock properties and of FWI becoming an imaging method in 
itself. Indeed, many of the velocity models that are routinely attained from FWI are 
interpretable in themselves and could rival migration imaging in terms of resolution and 
information content.  
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adequate to bring this promise to bear on practical business problems. The promise is 
not limited to velocity models alone but also includes the possibility of inverting for 
elastic parameters and rock properties and of FWI becoming an imaging method in 
itself. Indeed, many of the velocity models that are routinely attained from FWI are 
interpretable in themselves and could rival migration imaging in terms of resolution and 
information content.  

After a brief overview of FWI, this presentation will focus mostly on what FWI can attain 
and will examine where and how FWI can impact business decisions. Through an 
examination of imaging challenges and examples, I will illustrate where FWI is working 
and bringing value — under what kind of geologic situations and under what kind of 
data acquisition scenarios. We will examine the challenges to successful deployment of 
FWI and what steps can be taken to ameliorate those challenges. The discussion 
should shed light on the question of when FWI can add value and what impact this 
technology can have.  

During the presentation, I will examine the current technical challenges and will explore 
the path to meet those challenges in the near term. Finally, I will touch on the long-term 
future promise of FWI beyond velocity estimation: What might it solve for us and how 
might it change the way we work and the type of information we can get from recorded 
seismic wavefields?  

 

About our Presenter: 

Dimitri Bevc is a team leader in geophysics R & D at Chevron. He has a Ph.D. in 
geophysics from Stanford University and M.Sc. and B.A. degrees from the University of 
California, Berkeley. He has been engaged with innovating wave-equation and velocity 
technologies since cofounding a start-up company immediately after completing his 
Ph.D. He is now doing the same and more at Chevron. In addition to full-waveform 
inversion, Bevc’s technology interests include integrating geophysical methods with 
geomechanics and reservoir engineering, with applications to exploration, subsurface 
integrity, containment, and reservoir management. Bevc is active on the SEG Research 
Committee and has organized numerous summer research workshops and post-
convention workshops, including a popular series of imaging challenges at the last three 
SEG annual meetings. 
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BLOOD DRIVE! 
 

 
DATE:  Thursday, December 17, 2015, 1:00 pm - 4:00 pm 
 
LOCATION:   Railroad Commission of Texas 

Corpus Christi District Office 
   10320 Interstate 37, Corpus Christi, TX 78410

 
 
The Railroad Commission of Texas is hosting the Coastal Bend Blood Center’s 
Bloodmobile for a blood drive on Thursday, December 17th, from 1:00 pm until 4:00 pm. 
We are located off the northbound frontage road of Interstate 37, between Carbon Plant 
Road/Joe Fulton International Trade Corridor and McKinzie Road, across the street 
from the Texas Department of Public Safety’s new licensing office. 
 

Every three seconds someone needs blood! 
 
“The fact is, blood donors save lives. It’s that simple and that important. More than four 
million Americans would die each year if not for blood donors. In the Coastal Bend, 
more than 150 people a day must donate in order to maintain the blood supply for our 
community. You may not be able to change the world, but when you become a blood 
donor, you are giving patients in our community a second chance at life. Blood donation 
is a convenient and meaningful way for people to make a significant difference in the 
lives of residents across the Coastal Bend. 
 
Come roll up your sleeves in the name of saving lives! We are in need of ALL blood 
types! By donating blood, you are giving the greatest gift … the gift of life!” 
 

http://www.coastalbendbloodcenter.org 

        
 

When you give blood, the Corpus Christi Geological Society number is 
4254, and can be provided at the time of donation! 
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Global Geophysical’s innovative approach to ambient seismic 
provides direct imaging of acoustic activity in the subsurface.  This 
allows us to identify areas or zones that are acoustically active due to 
natural fractures, hydraulic stimulation or production-related 
activities.  Our ambient seismic results can be presented as 3D 
attributes, as discrete volumes of acoustic activity or as 
Tomographic Fracture Imagessm. 

For more information: 
www.globalgeophysical.com/AMBIENT or 

Contact us at AMBIENT@globalgeophysical.com 

IMAGE
natural fractures

DEFINE
active production volume

IDENTIFY
stimulated rock volume

CAPTURE
induced fractures

Global Geophysical Services
+1 713-972-9200 www.globalgeophysical.com

This is AMBIENT Seismic.
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The Lower Woodbine Organic Shale of Burleson and  
Brazos Counties, Texas:  Anatomy of a New “Old” Play  

Richard L. Adams1, John P. Carr1, and John A. Ward2 
1Carr Resources, Inc., 305 S. Broadway Ave., Ste. 900, Tyler, Texas  75702 

 
2PetroEdge Energy III, 2925 Briarpark Dr., Ste. 150, Houston, Texas  77042 

ABSTRACT 

The Lower Woodbine Organic Shale, in the southwest portion of the East Texas 
Basin, is a very organic-rich shale with high resistivity, a hot gamma ray response, and 
very good mud log shows.  

This zone owes its high organic content and the resultant well-established oil pro-
duction to its deposition in a silled basin, the product of a prograding delta from the 
north and northeast, a shelf-rimming Sligo/Edwards barrier reef complex to the south 
and southeast, a large basement high that affected water depth to the east, and a con-
stricted area between the Sligo-Edwards Shelf Margin and the San Marcos Arch to the 
west.  Within this silled basin, the zone grades from producing 30–35 gravity oil in 
northern Brazos County to dry gas in southernmost Grimes County.   

In 2008, concurrent with the development of the “Eagleford play” in South Texas, 
Apache began a program recompleting wells from the underlying Buda and the overly-
ing Austin Chalk into the Giddings (“Eagleford”) zone.  The early recompletions were 
vertical completions with very small cumulative oil production.  Later, they would drill 
several short lateral horizontal wells to better test this organic shale. 

The data from the Apache wells would prove to be invaluable in the current round 
of evaluation and drilling that began in 2012.  Data such as oil gravity, gas-oil ratios, and 
organic shale isolith values, when combined with the completed lengths of the few hori-
zontal completions and the regional geologic stress-strain field, allow for both a reservoir 
and an economic evaluation to predict where sweet spots should exist in this newly re-
developing play and how to best exploit them.  Datasets from multiple plays confirm that 
the sweet spots are most often located in the high oil gravity portion of the oil window 
where the oil-generating shale is the thickest.   

This play demonstrates the economic necessity of a proper evaluation of all data in a 
play before acreage acquisition.  The play covers portions of several counties, but the 
best sweet spots will be much smaller.   

The Woodbine and Eagle Ford were first defined in the Dallas, Texas, area in the 
late 1800s.  The Maness was defined in 1945, from a cored well interval in Cherokee 
County, Texas.  Correlations back to the outcrops and Cherokee County suggest that 
this productive interval is neither Eagle Ford nor the true Maness Shale.  Therefore, 
following correct North American Commission on Stratigraphic Nomenclature 
(NACSN) practices, these organic-rich shales should be called the Lower Woodbine For-
mation and not the Eagle Ford Shale.  The name Maness Shale only truly applies to a 
portion of the section below the high resistive oil-generating shale and above the Buda 
Limestone.  The Maness is separated from the Woodbine over most of its area by the 
Lower Cretaceous Unconformity.  By definition, the reservoir/source interval may be 
called a portion of the Pepper Shale Member of the Woodbine Formation.  For clarity, 
the authors will refer to this restricted interval as the Lower Woodbine Organic Shale 
(LWOS). 

Adams, R. L., J. P. Carr, and J. A. Ward, 2014, The Lower Woodbine organic shale of Burleson and Brazos counties, 
Texas:  Anatomy of a new “old” play:  Gulf Coast Association of Geological Societies Transactions, v. 64, p. 3–31. 
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Adams 

INTRODUCTION 
 
In February 2008, Apache Corp. began production from an interval that the Texas Railroad Commission 

(RRC) had designated as the Giddings (“Eagleford”) Field.  See Figure 1 for location.  Cumulative production 
from these original Apache wells to date is about 538,000 barrels of oil (BO).  Our regional correlations clearly 
show that the zone Apache has completed is actually within the Lower Woodbine Organic Shale (LWOS), and 
just above the interval that correlates to the type locality of the Maness Shale.  This reservoir/source interval is 
characterized by high resistivity, low density and high gamma ray response on logs.  The hot gamma ray portion 
of this interval is 30–60 ft thick, but the total interval as completed by Apache in their vertical wells is up to three 
times thicker.  The interval is an organic-rich shale, sometimes limy and/or sandy, which was deposited in an 
anoxic silled basin on the Lower Woodbine shelf (Adams and Carr, 2010).  In the Burleson, Brazos, and Lee 
county area, this interval produces oil with gravities ranging from 30 in the north (updip) to 50 along the southern 
edge of the oil window.  The same area has a range of gas-oil ratios from less than 100 in the very northernmost 
areas to over 10,000 in southern Burleson County.   

Apache's early completions were mostly vertical recompletions of wells drilled in the early to mid 1980s by 
Getty.  Results from the earliest wells were mixed, but all showed that the LWOS contained oil that could be 
produced.  Apache also deepened some wells and drilled horizontal laterals of various lengths within the LWOS.  
Production from these horizontal wells suggested that a direct relationship exists between the length of the lateral 
and the resulting production.  Nearly all of these wells were fracked.  The data from these early Apache wells 
were used as the defining dataset to analyze this newly emerging play and to develop a leasing strategy.  The area 
where the gravity is in the 44–50 range with a gas-oil ratio (GOR) from 1500 to about 3200 was anticipated to  
have the greatest reservoir energy to maximize production potential.  A comparison of the early Apache data with 
the later drilling by subsequent operators confirm the validity of the evaluation model in high-grading the area to 
be leased.   

This approach is presented as a template for future unconventional play evaluations.  The details will be dif-
ferent but the play parameters will still be similar.  Intra-particle porosity will always be generated by hydrocar-
bon maturation, and greater gas volumes will always assist in expelling oil from the reservoir/source rock 
(Modica and Lapierre, 2012; Loucks et al., 2009; Cander, 2012).   

The Eagle Ford was originally defined as a group by Hill in 1887.  The correct spelling per his description 
should be two words and not run together into a single word.  The original type locality was near the Eagle Ford 
of the Trinity River, just west of Dallas, in Dallas County, Texas.  Hill (1901) continued his discussion of the 
differences between the Eagle Ford and the underlying Woodbine based on paleontological differences based on 
both molluscan fauna and plant fossils, which bear an affinity to the fossils in the Dakota Formation of Colorado 
and Wyoming.  Although the industry and academic standard spelling for South Texas has often been Eagleford 
we will adhere to Hill’s (1887) spelling of Eagle Ford throughout except in reference to field names where the 
state of Texas RRC has used the single word form in the official field name.  The Maness Shale was defined by 
Bailey et al. (1945) in Cherokee County, Texas.  The Maness is Lower Cretaceous in age (Bailey et al., 1945) and 
separated from the overlying Woodbine by an unconformity in many areas.   

The North American Commission on Stratigraphic Nomenclature (NACSN) has very specific rules on the 
usage and correlation of stratigraphic names.  In this instance, we will show clearly that the reservoir/source inter-
val with the hot gamma ray response is neither Eagle Ford or truly Maness.  Therefore, this zone should be simp-
ly referred to as the Lower Woodbine Organic Shale, or a completely new name should be applied and a type log 
and type interval should be defined.   

 
 

FIELD HISTORY 
 
The Giddings (Eagleford) Field was defined in 1981 as completed from 8750–8820 ft in the Bar M #1 Har-

rell in Lee County of District 3.  Despite a published initial production (IP) of 232 BO and 222 MCFG (thousand 
cubic ft of gas) per day, the recorded cumulative production is only 1417 BO and 1 MMCFG (million cubic ft of 
gas).  This vertical zone was not fracked per today’s completions, but was acidized with 6000 gal of 15% HCl 
with 15% non-emulsifiers (NE).   

Our story however, begins 27 years later with the recompletion by Apache of the (Getty) C–#1 Giesenschlag 
in Burleson County, Texas, on February 5, 2008.  After fracking the vertical perforations from 8840–8920 ft with 
~68,000 lb of white sand the well flowed at a rate of 133 BOPD (barrels of oil per day) and 120 MCFGD 
(thousand cubic ft of gas per day.  But unlike the earlier Harrell well, the Giesenschlag continues to produce oil.  
Throughout the remainder of 2008, Apache recompleted an additional 14 vertical and 6 horizontal wells into the 
Giddings (Eagleford) Field.  In 2009, Apache added an additional vertical well and 4 additional horizontal recom-
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The Lower Woodbine Organic Shale of Burleson and Brazos Counties, Texas:  Anatomy of a New “Old” Play 

pletions.  Excluding gas/condensate wells, the vertical wells have only averaged 7123 BO cumulative production 
to date.  The horizontal completions have averaged 38,361 BO per completion over the same time interval.   

Why is the data from the sub-economic wells important?  The important truth is that not all shale is created 
equal.  Unlike non-organic-rich shales, as organic shales are buried, the kerogen is converted to hydrocarbons, 
consuming part of the original kerogen and creating additional porosity (Loucks et al., 2009).  Loucks et al. 
(2009) measured intra-organic grain porosities of up to 20.2% in the Barnett Shale.  Also, as the same shales are 
buried, the shales expel or consume nearly all of the originally contained water within the generating parts of the 
shales.  Thus, the organic-rich shale portion of the Lower Woodbine can be expected to be oil-wet, comparable to 
the Mowry Shale in Powder River Basin (Modica and LaPierre, 2012).  And third, as the oil continues to cook 
with additional heat and pressure, it changes viscosity from a thick black goo to a liquid with shorter chemical 
chain structures and significantly lower viscosity.  In the relatively small distance from northern Brazos County 
to central Burleson County, the oil gravity increases from 34 degrees to 48 degrees. 

Since Apache's first recompletions in 2008, the play has blossomed to include other operators such as We-
ber, Halcon, Petro-Max, Clayton Williams, EOG, Anadarko, XTO, Ursa, Woodbine Acquisitions, Buffco, Ausco, 
and Carr/PetroEdge III.  The developed area now includes not only Giddings (Eagleford) Field, but wells com-
pleted in this interval are also permitted in Aguila Vado (Eagleford), Cooks Point (Woodbine), Briscoe Ranch 
(Eagleford), and Madisonville W. (Woodbine A).   

The Burleson and Brazos county area is also blessed with a large number of wells previously drilled for oth-
er targets, including the Austin Chalk, the Woodbine sands, the Buda, and the Georgetown.  This abundance of 
well data allows the mapping of both the extent and the thickness of the primary oil-generating shale facies.  
Combined, these data indicate that the best location in the reservoir for optimum oil recovery from the shale faci-

Figure 1.  Location map of Texas showing the study area in relation to the outcrop belt of the Eagle 
Ford, major cities, major related structural and stratigraphic features, and the cross-sections used in 
this study.  
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es will be located in the deepest part of the oil window, just above the gas-generating window, and where the oil-
generating shale is the thickest.  The LWOS is oil-wet, while the adjacent silts and sands in the Lower Woodbine 
into which oil has migrated are often water-wet.  The oil gravity and GOR data provides our north-south defini-
tion of the most likely sweet spot.  Examination of logs in the area provide a western limit for this sweet spot as 
the hot portion of the shale disappears to the west and as the interval loses resistivity to the northeast.   

Similar analysis techniques can be used successfully in other plays.  Thus, this can become a template for 
use in other scenarios where less data is available and more assumptions must be made.   

  
 

REGIONAL CORRELATION:  EAST TEXAS 
 
The Eagle Ford was named by Hill in 1887 for its type locality at the Eagle Ford of the Trinity River be-

tween Dallas and Fort Worth, Texas.  Subsequently, the core of the well at the Mobil Field Research Laboratory 
in western Dallas County has been used as a type section (see Figure 1 for location).  The Eagle Ford in outcrop 
is given Group status with three component formations—the Acadia Park, the Britton, and the Tarrant formations 
from top to bottom as defined by Dr. W. L. Moreman and published by Sellards (1932).  All are named for locali-
ties in the Dallas, Texas, area.  At the Mobil lab location the Acadia Park is 120 ft thick, the Britton is 334 ft 
thick, and the Tarrant is 20 ft thick.  The Eagle Ford Group is separated from the overlying Austin Chalk by an 
unconformity with a strong palynologic break and a phosphatic pebble conglomerate (Brown and Pierce, 1962).  
The Eagle Ford Group is separated from the underlying Woodbine by an unconformity  containing lignitic mud-
stone pebbles, siderite pebbles, borings, glauconite, and black phosphatic pebbles (Brown and Pierce, 1962).  
This unconformity at the base of the Eagle Ford is the Eagle Ford Unconformity of Adams and Carr (2010).  
Brown and Pierce (1962) provided a detailed palynologic evaluation of this interval.  They confirm that the Eagle 
Ford as defined in Dallas is correlative over a large portion of the East Texas Basin.  Figure 2 shows the correla-
tion of this surface section to the Mitchell #1 Berry log in Dallas County. 

The Maness Shale was defined as a subsurface-only formation within the Lower Cretaceous Washita Group 
by Bailey et al. (1945).  The type log for this interval is from the Shell #1 Maness well in eastern Cherokee Coun-
ty, where the entire interval between the Austin Chalk and the Buda was cored.  The Maness was defined as the 
61 ft interval immediately above the Buda Limestone and below the lowest Woodbine sand.  See Figure 3 for log 
of type area.  Faunal analysis shows that this interval is Lower Cretaceous (Comanche) in age (Bailey et al., 
1945).  Bailey et al. (1945) interpreted an unconformity between the Maness and the overlying Woodbine sands.  
Thus, even the common practice of referring to the organic rich shale of Brazos and Burleson counties as Maness 
is incorrect.  This organic facies is a Shale of the Woodbine Group, as it is neither Eagle Ford nor true Maness.   

Correlations into the East Texas Basin clearly demonstrate that this Giddings (Eagleford) producing interval 
is not equivalent to the Eagle Ford/SubClarksville of East Texas (which is Turonian in age), but rather that it is 
Cenomanian in age and is correlative into the Lower Woodbine.  The Maness as defined by Bailey (1945) is Co-
manchean in age and is separated from the overlying Woodbine by an unconformity, referred to here as the Low-
er Cretaceous Unconformity.  This Lower Woodbine organic reservoir/source zone was deposited in a silled ba-
sin on the Lower Woodbine Shelf, south and west of a large delta system prograding southward off of the ex-
posed Ouachita highlands of Oklahoma and Arkansas (Adams and Carr, 2010).  

   
 

REGIONAL CROSS-SECTIONS:  EAST TEXAS TO SOUTH TEXAS 
 
A series of regional cross-sections were constructed to confirm regional correlations from the Woodbine and 

Eagle Ford outcrop areas near Dallas, Texas, to the Maverick Basin of South Texas and on further west to the 
Lozier Canyon outcrops of Terrell County (see Figure 1 for the location of cross-sections and major tectonic fea-
tures as well as major cities for reference).  Multiple cross-sections were constructed to keep the size of each 
cross-section manageable.  These initial cross-sections were then combined by selecting only key wells from each 
cross-section to generate a single correlation from outcrop to outcrop.   

 
 

Cross-Section 1 
 
The first cross-section (Fig. 4) crosses the East Texas Basin from near Dallas, Texas, on the west to near 

Kilgore, Texas, on the east (see Figure 1 for the location of this cross-section).  Dallas is located over the eastern 
edge of the Ouachita Structural Front while Kilgore is located on the Sabine Uplift, near the eastern edge of the 
giant East Texas (Woodbine) Oil Field.  Of note is the Mitchell #1 Berry log on the left end of this cross-section.  

Adams 
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This log was also shown in Figure 2 with its correlation to the outcrop.  This is the definition point, or it is our 
type section if you desire, for the Eagle Ford for our correlations.  Proceeding from west to east, we see the 
Woodbine thicken downward as the effects of the Lower Cretaceous Unconformity lessen into the East Texas 
Basin.  This cross-section confirms the observation of Brown and Pierce (1962) that the Eagle Ford is correlative 
into the East Texas Basin.  The total Woodbine/Eagle Ford interval thickens gently into the deepest part of the 
basin, which is east of the geographic center of the basin, at which point it thins abruptly onto the Sabine Uplift.  
This cross-section reinforces the point that the East Texas Basin, like others along the Gulf Coast is an asymmet-
ric basin with the steep flank on the east side (Adams, 2006).  The abrupt thinning onto the Sabine Uplift is the 
result of both the Eagle Ford Unconformity at the base of the Eagle Ford and the unconformity at the Top of the 
Eagle Ford/Base of the Austin Chalk.  This critical merging of unconformities defines the trapping of Lower 
Woodbine sands at East Texas (Woodbine) Oil Field (Ambrose et al., 2009; Adams and Carr, 2010). 

 

Figure 2.  Correlation of Eagle Ford section in described core from Dallas core hole from Brown and 
Pierce (1962) to nearby well log of Mitchell #1 Berry (42–139–00003) in Dallas County, Texas.  This 
demonstrates the log character of the three Eagle Ford formations, the Acadia Park, the Britton, and 
the Tarrant.  The Dallas core hole is near the described surface type section of the Eagle Ford and is 
used as a proxy for the type section.   

The Lower Woodbine Organic Shale of Burleson and Brazos Counties, Texas:  Anatomy of a New “Old” Play 
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Cross-Section 2 

 
A second cross-section (Fig. 5) starts with the Fair #1 Linker well, located in the middle of the prior west to 

east cross-section 1 across the East Texas Basin, and from that point goes south and then southwest through the 
center of the East Texas Basin and to the southwestern most corner of the basin.  In cross-section 2, we see the 
thinning of the Acadia Park as well as the loss of the Britton and the Tarrant parts of the Eagle Ford.  By log 
character, the Eagle Ford present in Brazos and Burleson counties is more similar to the Acadia Park than either 
the Britton or the Tarrant.  The Eagle Ford of Brazos and Burleson counties is the result of deposition in incised 
valleys related to river channel downcutting by the paleo-Brazos River as evidenced in this area by the Eagle 
Ford Unconformity (Adams and Carr, 2010).  Whether this post-Eagle Ford Unconformity section in Brazos and 
Burleson counties is fully time equivalent to the type section of the Acadia Park in Dallas is unknown at this 
time.   

Figure 3.  Type log of the Maness Formation.  The Maness is immediately above the Lower Cretaceous 
Buda Formation and is also of Lower Cretaceous age.  The Maness is unconformably separated from 
the overlying Woodbine Formation, which is Upper Cretaceous in age.  
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In cross-section 2, we also see the southward loss of Woodbine sands into the Pepper Shale facies.  This is 
the southern limit of the Ouachita-fed deltaic systems of Oliver (1971).  On cross-section 2 we also see the north-
easternmost extent of the LWOS.  Compare the log response of this interval between the Mitchell #1 Boney well, 
located at Madisonville Field in Madison County, with the log character of the same interval in the Inexco #1 
Kapchinski well in Brazos County (see Figure 1 for locations).  The interval is barely discernible from the shales 
above and below in the #1 Boney well, but in the #1 Kapchinski well the interval is immediately apparent.  This 
is the interval we will correlate across the San Marcos Arch into the Maverick Basin and beyond.   

We have already looked at two of the regional cross-sections from the Eagle Ford outcrop into and south 
through the East Texas Basin.  Additional cross-sections have been constructed from this point  across the south 
end of the San Marcos Arch and finally west to the Maverick Basin and, by using the correlations of Donovan 
and Staerker (2010), on to Lozier Canyon in Terrell County, Texas.  In sum, these cross-sections demonstrate the 
lithostratigraphic correlations from Dallas southwestward to Terrell County.  They show clearly that the high 
resistivity/hot gamma ray of the LWOS correlates with the Lower Eagle Ford of South Texas (of current termi-
nology), but that that interval is not correlative at all with the Eagle Ford of Hill (1887) as defined at its type lo-
cality.    

 
 

Cross-Section 3 
 
Cross-section 3 (Fig. 6) crosses the San Marcos Arch from eastern Lee County to Atascosa County in South 

Texas (see Figure 1 for cross-section and well log locations).  The large number of close-spaced wells is used to 
demonstrate the lateral continuity of this high resistivity zone.  The cross-section location was chosen to stay 
south, away from the interval pinch-out to provide sufficient interval for correlation from northeast to southwest.  
From this section it is easy to see that the LWOS of Brazos County is the Lower Eagle Ford of Atascosa County.  
Three additional cross-sections were constructed at right angles to this cross-section to confirm the regional as-
pects of the correlation.  They are not shown here for brevities sake.   

 
 

Cross-Section 4 
 
This cross-section (Fig. 7) utilizes recent cross-sections and correlations published by Hentz and Ruppel 

(2010) and by Donovan and Staerker (2010).  Figure 5 of Hentz and Ruppel  (2010) is a southwest to northeast 
cross section from Maverick County across Atascosa County to Wilson County in South Texas.  The Santa Fe-
Windsor #1 James of the Hentz and Ruppel (2010) cross-section is very close to the Mickelson #1 Tom well, at 
the southwest end of our cross-section 3.  I have substituted the Mickelson well into their cross-section and added 
additional data from Donovan and Staerker (2010).  Donovan and Staerker (2010, their fig. 11) provided a de-
tailed sequence stratigraphic correlation from their type log in Maverick County, Texas, to the classic surface 
outcrops of the Boquillas/Eagle Ford in Lozier Canyon in Terrell County, near Langtry, Texas (their fig. 10).  
The reader is referred to Donovan and Staerker (2010) for more details of this section.  Importantly, they recog-
nized an unconformity at  the same location as the Eagle Ford Unconformity of this study.    

The outcrop at Lozier Canyon was also studied extensively in Pessagno (1969).  Based on his planktonic 
foraminifera studies, he subdivided the West Texas Eagle Ford into three substages.  At Lozier Canyon, the lower 
136 ft was in his lowest substage, the Lozierian.  He tentatively correlates the Lozierian to be Upper Cenomanian 
in age.  His middle substage, the Bocian, is missing at Lozier Canyon and is dated as Early Turonian.  His third 
and upper substage is the Sycamorian and is represented by the upper 28–51 ft of the Lozier Canyon outcrop.  It 
is Late Turonian in age.   

Thus, Pessagno’s work of 1969 strongly supports Donovan and Staerker’s (2010) interpretation of their 
K69SB unconformity between their Eagle Ford and Langtry members.  In age, the missing Early Turonian of his 
Bocian stage is comparable to the missing interval between the Woodbine and Eagle Ford of the East Texas Ba-
sin.  His missing Bocian stage may thus be equivalent in time to the Eagle Ford Unconformity of Adams and Carr 
(2010).   

 
 

Cross-Section 5 
 
It is now a simple matter of selecting representative wells from cross-sections 1, 2, 3 and 4 to make a single 

simple cross-section from Dallas, Texas, where the Woodbine and Eagle Ford were both defined to the Maverick 
Basin (Fig. 8).  This is cross-section 5.  Through the work of Donovan and Staerker (2010), we could extend 
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these correlations further to the other West Texas surface outcrops where the Boquillas/Eagle Ford have been 
extensively studied.  However, there is not sufficient room here to reproduce that work.  Please refer to Donovan 
and Staerker (2010) for that extension.   

In cross-section 5, we see the thinning and then loss of the Eagle Ford away from Dallas, we see the thicken-
ing then thinning and disappearance of the Woodbine sands, and we also can see the Eagle Ford Unconformity 
separating the Eagle Ford above from the Woodbine below.  We also see the appearance of the LWOS and its 
continuation into the South Texas Maverick Basin and on to West Texas as the Lower Eagle Ford of South Tex-
as.  This then is the same zone as the primary source rock for South Texas and the primary target of thousands of 
horizontal Eagle Ford Shale wells from Webb and Maverick County, and extending eastward past Karnes, 
DeWitt, and Lavaca counties.   

We now find ourselves in a quandary.  We have multiple names for the same interval, based on correlations 
from opposite directions.  Based on recent usage we are tempted to call everything Eagleford (one word), but the 
NACSN rule of precedence indicates that the nomenclature of Hill (1887, 1901) should be followed.  Therefore, 
all of the South Texas and West Texas Eagleford (again one word) should be called lower Woodbine, with the 
exception of the Langtry Member and its equivalents in South Texas, which appear to be true Eagle Ford equiva-
lents (cross-section 5).   

 
 

SOUTH TEXAS EAGLE FORD DATA 
 
The increase in drilling for the South Texas Eagle Ford (STE) Shale has had the added benefit of providing a 

wealth of core, log and outcrop data about this interval.  This interval has been the subject of multiple theses and 
dissertations (Trevino, 1988; Jiang, 1989; Harbor, 2011; Sondhi, 2011; Cardneaux, 2012; Hendershott, 2012; 
Workman, 2013; McGarity, 2013).  Most provide detailed lithologic, sequence stratigraphic and/or log-

Figure 7.  Cross-section 4.  West to east cross-section extending cross-section 3 into the Maverick Basin.  
Note the thickening of the LWOS into the Maverick Basin and the appearance of true Eagle Ford 
(Langtry of Donovan and Staerker, 2010).  The LWOS is clearly equivalent to the Lower Eagleford/
Eagle Ford of South Texas terminology.  
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production analysis of this interval.  We now have data that implies that the bulk of the STE production is coming 
from the Lower Eagle Ford (of South Texas).  The Lower Eagle Ford has much higher total organic carbon 
(TOC) values, has a hotter gamma ray signature, and higher resistivity than the Upper Eagle Ford (South Texas).   

But at the time of this initial analysis (2010), much of  that data was still proprietary.  So other research was 
required for analysis of TOC, especially the vertical distribution of TOC, environments of deposition, kerogen 
types, and specific oil yields.  Many of these questions were fortunately answered by Grabowski in 1995.  As 
many of these questions have been answered in detail in the literature I will not belabor the points regarding 
TOC, kerogen types, or environments of deposition.  However, one point does bear emphasis.  Grabowski (1995) 
discussed the difference in specific oil yield as a function of depth.  We now understand that this is a response to 
the consumption of kerogen to generate more oil as the kerogen is buried more deeply with increased pressure, 
temperature and time (Modica and Lapierre, 2012).  In the immature Eagle Ford (at or about 6000 ft depth), the 
Lower Eagle Ford has the capability to generate 340 to 400 BO/ac-ft (Grabowski, 1995).  In the mature Eagle 
Ford at depths from 9000 to 11,500 ft, the Lower Eagle Ford can generate 1200 BO/ac-ft.  Carrying this data 
back into our Brazos and Burleson county area of interest, this data supports our earlier conclusion that our sweet 
spot should be in the deeper part of the oil window.  Not only can we expect lighter oil, and more reservoir ener-
gy in the form of associated gas to push it out of the rock into our wellbore, but the source rocks in the deeper, 
more mature part of the play have the capability to generate three times as much oil per unit volume!   

  
  

INTERVAL MAPPING  
 
Using the large log database available across the Brazos-Burleson area, we made an interval isolith of the oil

-generating shale.  This value can be easily determined on basic electric logs by its high resistivity and its hot 
gamma ray signature.  Figure 9 is a type log from near our projected sweet spot.  The gamma ray is important, 
because as you move from east to west across the area, the resistivity interval thickness remains fairly constant, 
but the interval with the hot gamma ray character thins and is progressively lower in the section.  Thus, the 
LWOS interval isolith map (Fig. 10) goes to zero in eastern Lee County, even though the resistivity interval is 
still present.  Are we implying that there is no oil-generating shale in Lee County?  No.  We are high-grading 
where the oil-generating capacity appears to be the greatest.  The presence of oil producing wells from this hori-
zon with no hot gamma ray is proof that this cut-off is not intended as a edge determinant for oil productive ver-
sus non oil productive, but rather a method to help determine where the oil generation and thus our expectations 
of oil production will be the greatest.   

Figure 11 is a detailed log cross-section across the area of our LWOS interval isolith.  Going eastward from 
our core area, into Grimes and Madison counties, we see the resistivity character of our shale change.  The aver-
age deep resistivity drops from 10 ohm-m to less than 5 ohm-m.  Clearly, either the shale has more clay and less 
organic material, or it may be water-wet and not oil-wet.  Regardless of the reason, this puts an eastern boundary 
on the sweet spot.  As we go west, we see that the LWOS interval is gradually replaced from above by a similar 
shale with comparable resistivity, but lacking the characteristic hot gamma ray character.  Note the detailed corre-
lation of the shale within this interval and the change from hot to not on the gamma ray log in moving from east 
to west.  Thus this interval isolith helps provide east and west boundaries for our sweet spot.      

 
 

GEOCHEMISTRY 
 
Organic shales cannot be treated as normal reservoirs.  Unlike conventional reservoir rocks that owe their oil 

saturation to oil that has migrated into the rocks pore network, organic shales owe their oil saturation to oil that 
has generated in place.  Several important observations follow from this difference.  We will touch on these dif-
ferences, but the reader is referred to the original articles cited for more definitive treatment of each point.  They 
are listed here only to acquaint the reader with their importance in the exploration and evaluation of organic shale 
properties and plays, and to explain how they were used in our sweet spot definition.   

 
 

Organic Shales Contain Self-Generated Hydrocarbons 
 
Much has been written about the importance of TOC values, or richness, in high-grading shale plays.  There 

are three components to TOC (Jarvie, 1991).  They are extractable organic matter (EOM), convertible carbon, 
and a residual carbon fraction.  EOM is carbon contained in oil and gas that have already formed.  Convertible 
carbon is contained in kerogen and is the remaining potential to generate additional oil and gas.  The residual 
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carbon fraction is the organic carbon present with no potential to generate oil and gas (Jarvie, 1991).  The fraction 
of the TOC that represents producible hydrocarbons from an organic shale is the EOM.  Thus it is important to 
know more about the shale than just its TOC; you should investigate its EOM.  Increased burial time, pressure 
and temperature will eventually convert most of the convertible carbon to EOM.  In an organic shale play, we are 
concerned with determining where we are located in the system and what is the magic mix of convertible carbon 
to EOM as oil in an extractable form in our area.   

 
 

Organic Shales Contain Self-Generated Porosity 
 
As organic shales are buried and as convertible carbon becomes EOM, the kerogen consumed by this reac-

tion leaves voids in the remaining kerogen grains (Modica and Lapierre, 2012).  
The amount of generated porosity is directly proportional to the amount of convertible carbon (kerogen) that 

has been consumed and converted into EOM (Modica and Lapierre, 2012).  For a striking visual comparison of 
early and late oil generated nano-porosity, the reader is referred to Loucks et al. (2009, their figs. 10 and 5, re-
spectively).  Loucks et al. (2009) recorded porosities as high as 20.2% within kerogen macerals in the Barnett 
Shale.  This porosity must be accounted for in calculations of total porosity.  The reader is also referred to Sondhi 
(2011) for images of this nano-porosity within the LWOS within our study area.   

Figure 9.  Type log of LWOS in Brazos and Burleson county area.  In the study area, we are mapping 
only the interval with both the hot gamma ray and the higher resistivity.  
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Organic Shales Contain Oil-Wet Porosity 
 
Water saturation is always a critical factor in low-porosity conventional reservoirs.  Where hydrocarbon 

migration must displace water to move into a reservoir, the rock is still in a water-wet state.  This water-wet state 
greatly reduces the storage capacity for hydrocarbons in tight conventional reservoirs.   

In organic-rich shales, the oil is generated in place.  Implicit in this assumption of an intra-kerogen porosity 
system generated as the kerogen is converted to EOM is the lack of appreciable water in the system.  Thus, the 
intra-kerogen porosity system will be oil wet (Modica and Lapierre, 2012).  Log analysis models for water-wet 
reservoirs do not work well in this type of pore system.   

The above conditions must be considered in predicting a reservoir sweet spot.  If porosity increases as more 
oil is generated, and if oil recovery is related to original oil in place, then it follows that better conditions for oil 
recovery will be located near the deepest parts of the oil-generating window.  Cander (2012) used a GOR of 3200 
as his division between an oil reservoir and a gas-condensate reservoir for the South Texas Eagle Ford.  He also 
considered reservoir pressure as the most critical element in successful oil production.  Therefore, by analogy, the 
deepest part of the oil window should be our target.   

 
 
 

Figure 10.  Interval isolith of the LWOS in the study area.  Note that the interval goes to zero to the 
west.  To the east, the edge of the green shaded area represents where the interval is losing both resis-
tivity and gamma ray signature.  To the west, the interval is replaced vertically with a resistive shale 
without the hot gamma ray signature.  
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SUMMARY OF EARLY APACHE WELL DATA 
 

Vertical Wells 
 
To ensure that our comparison, when initially run in early 2011, was not biased by the length of time each 

well had produced, all wells were normalized by using the cumulative oil production through the first 24 months 
of production.  This number was chosen to maximize the number of wells that could be utilized in the evaluation.  
After excluding some of the very earliest wells which had only minimal production; 9 vertical wells were selected 
from the Burleson county area.  These 9 wells, completed in 2008 and 2009, had 24 month production ranging 
from 2621 BO to 11,479 BO, with an average of 5726 BO.  Through August 2013, that average per well produc-
tion is 7123 BO.  The true value of these vertical wells is unfortunately not in their well economics, but rather in 
their production data.  They provide an aerial distribution of both oil gravity and gas-oil ratios.  These data are 
necessary for proper play evaluation.   

 
 

Horizontal Wells 
 
Subsequent to the analysis of the vertical wells, the horizontal wells were analyzed for not just their distribu-

tion of oil-gravities and GOR values, but for their production characteristics.  From an initial selection of 11 
wells, one was too far out of the area (within the gas/condensate area) and one had no fracking indicated.  Of the 
remaining 9 wells, a graph was made plotting cumulative production through the first 24 months versus the 
length of completed interval in the lateral (see Figure 12).  Seven of the 9 wells graphed on nearly a straight line, 
indicating that a relationship does exist between lateral length and cumulative production.  By connecting the 
origin point on this graph with lines that bracket these 7 wells, a range of expected recovery (for the first 24 
months) per unit of lateral length can be estimated.  A well from within this field range can then be used to calcu-
late future production via decline curve analysis and adjusted to the expected lateral length to calculate future 
well production for economic analysis of future drilling opportunities.   

The bracket lines on the accompanying graph indicate a range of 19,000 to 28,000 BO for the first 24 
months per 1000 ft of lateral length with a median at 23,500 BO.  For a well with a 8000 ft lateral, that would 
suggest the well should produce 152,000 to 224,000 BO during its first 24 months of production (median value = 
188,000 BO).  With a GOR of 1000, the well would also produce 152 to 224 MCFG during that first 24 months 
(median value = 188 MCFG).   

Plotting the average 24 month cumulative production from the vertical wells on the graph of the horizontal 
completions intersects the frack length brackets at about 200–300 ft.  This suggests that the average frack length 
associated with the vertical wells may be on the order of 200–300 ft.  This number allows us to make an estimate 
of drainage area for the vertical wells and to calculate the number of vertical wells that a long horizontal well 
would replace.  A 250 ft radius yields a circle with an area of 4.5 ac.  Given that the frack drains an ellipse rather 
than a circle; and that that ellipse will be perpendicular to the wellbore azimuth if the wellbore is oriented perpen-
dicular to the known preferred frack orientation; frack spacing should be optimal at near the calculated frack 
length.  Thus, a 8000 ft lateral might contain 33 fracks and replace 33 vertical wells if fracs are spaced at 240 ft.  
That would yield a 24 month production of 5726 x 33 = 188,958 BO.  That number is almost exactly the median 
value of the horizontal wells (188,000 BO) projected to an 8000 ft lateral.  This number also supports recent work 
by several companies in the South Texas Eagle Ford that optimal inter-well spacing should be 500 ft or even less 
to optimize oil drainage.   

 
 

OIL GRAVITY AND GAS-OIL RATIOS 
 
As previously noted, the data from the Apache recompletions and new drilled wells has been invaluable in 

defining the projected best producing area for the LWOS in the Brazos and Burleson county area.  Figure 13 is a 
map of the reported oil gravities from all of the wells in the play area.  In addition to the earlier Apache wells, we 
have added wells drilled and completed by Clayton Williams, Weber, Halcon, PetroMax, Buffco, and Ausco in 
making this map.  Although some numbers appear to fit only poorly, a well defined general trend is apparent; 
with values in the 30–35 degrees gravity in the northern parts of both Brazos and Burleson counties and increas-
ing to the south and east.  It is possible that some wells may also have a portion of their production coming from 
outside of the LWOS.  Poor stratigraphic control during horizontal drilling could easily place the well either into 
the underlying Buda or above the LWOS in thin oil-filled  (but water-wet) conventional siltstones and very fine-
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Figure 12.  Graph of 24 mont cumulative production versus completed length of lateral  for 9 short 
Apache horizontal wells completed in the LWOS.  Average production is 23,000 BO per 1000 ft of lat-
eral for the first 24 months.  
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grained sandstones.  Note that the shallow contours appear to parallel structural contours, while at the higher 
gravities there is a divergence of oil gravity from depth.  This is related to late tilting and salt uplift at Hill Dome 
in Grimes County.  This divergence has the effect of widening the oil gravity contour spacing in the eastern part 
of the map.  This leads to a larger area within the optimum oil gravity interval.   

The same data that allowed us to map the regional distribution of oil gravity also allows us to map the distri-
bution of produced gas-oil ratios (GOR) for the area (see Figure 14).  Some wells drilled and completed by Clay-
ton Williams have no reported gas production, so those wells were ignored for purposes of this map.  Some cave-
ats must be observed in evaluating this data:   

(1) Many operators may not begin gas sales at the same time as they start oil production.  In these wells, 
the mapped GOR may be slightly low.   

(2) The produced GOR will change through the life of a well, so the date of calculation will change indi-
vidual numbers slightly. 

(3) Several wells, especially in the deeper portion of the trend, were completed with 2 7/8 inch tubing, 
even though daily rates dropped very quickly below the rate where liquids could be lifted through      
2 7/8 inch tubing.  These wells will produce gas by bubbling through an increasingly large head of 
oil/condensate.  Infrequently, a slug of liquid will be produced.  These wells will exhibit an anoma-
lously high GOR. 

GOR is a critical factor in determining the sweet spot in this type of play.  Shale matrix permeability is 
measured in microdarcys or normally in nanodarcys.  Not only are extensively fracked long laterals required, but 
sufficient gas in the reservoir aids in pushing the oil out of the micro- and nano-pores into the frack channels and 
thus into the wellbore.  Increased heat and pressure as proxied by depth, generate more gas relative to oil, thus 
increasing the GOR.  A higher GOR in organic shales leads to higher reservoir energy, which is a crucial element 
necessary to push oil out of the nano-pores into the wellbore vial the frack system.   Cander (2012) used 3200 as 
his GOR boundary between oil productive and gas productive Eagle Ford in South Texas.  That line becomes the 
approximate south boundary of our sweet spot.   

 

Figure 13.  Map of produced oil gravity from the LWOS across the study area.  50 degree gravity is 
used here as the arbitrary boundary between the oil and gas-condensate windows.  
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PROPER LATERAL ORIENTATION 

 
This is a part of the analysis that requires very little work.  Previous work by GRE and the Texas Bureau of 

Economic Geology (Dix and Jackson, 1981; Laubach et. al., 1987; Baumgardner, 1987; Laubach, 1989) show an 
average fracture orientation of N60–80E, which is supported by recent analysis by Telker (2013), who confirmed 
a preferred fracture orientation of approximately N70E.  Therefore, we should orient our laterals near N20W for 
maximum effectiveness.  Fracture alignment is related to both coastal orientation and basement structure.  Within 
the study area, a basement low, referred to as the paleo-Brazos River trough, crosses from northwest to southeast 
(see Figure 15).  This trough is interpreted from a depth to magnetic basement map from Earthfield Technology.  
The orientation of this trough is approximately N35W, so it is very close to the calculated fracture orientation of 
GRE and Telker (2013).  The boundaries of this basement trough are very close to the south-west and north-east 
boundaries we had chosen based on the thickness and resistivity of the oil-generative shale.  It has been noted in 
the Bakken Shale of Elm Coullee Field of Montana that there is a correlation between the estimated ultimate re-
covery (EUR) of Bakken wells and their position in blocks defined by basement faults mapped on 3D seismic   
(E. Honsberger as quoted in Freeman, 2012).  Her conclusion was that “structural lineaments provide strong evi-
dence for tectonic activity that could have influenced Bakken reservoir quality in multiple ways by impacting the 
depositional environment and the diagenetic alteration processes, and also through the creation of a natural frac-
ture network” (E. Honsberger as quoted in Freeman, 2012).  It is suspected here that the paleo-Brazos River 
trough may have had a similar impact on the LWOS.  There is a noticeable correlation between the boundaries of 
the trough and the interpreted best portion of the interval isolith map.  If the paleo-Brazos River trough does in-
deed represent a basement lineament/zone of weakness, it may follow that additional fracturing may be present 
within the boundaries of the trough.   

 
 

Figure 14.  Map of the produced GOR from the LWOS across the study area.  Across much of the area, 
a GOR of 4000 seems to approximate the 50 degree gravity oil line.  
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ECONOMIC ANALYSIS OF EARLY HORIZONTAL WELLS 

 
Combining geochemical considerations with the oil gravity map, the gas-oil ratio map, the interval isolith of 

the LWOS best oil generating zone, and the map of the basement trough provides a set of boundaries to establish 
the location of our projected sweet spot for the LWOS Play.  This is shown on Figure 16.  Again be aware that 
this is not the only part of the play that will be productive, rather, this represents the area where all of the primary 
factors controlling optimum oil production are joined.  Note the approximate boundaries of the entire play are 
much larger than the projected sweet spot.    

Having a complete dataset to determine the location of the best area for drilling is only one part of the prob-
lem.  It is necessary to determine if the play as a whole is of sufficient quality that the sweet spot is worth pursu-
ing.  In this play, we have several short lateral horizontal wells that can be modeled up from their original lengths 
to 8000 ft; the length we expect to use as an average modern lateral.  Figure 17 shows the practical IP for eight 
Apache horizontal wells plotted against the length of the completed lateral.  Practical IP is a term used by 
Drillinginfo.com, referring to the wells second month recorded production.  It is used to minimize the effects of 
publicly traded operators that may declare very high IP values to help promote stock values or small operators 
selecting a time with low rates to minimize publicity while continuing to acquire leases in the area.  It is a repeat-
able, yet easily determined value.  Although we expect modern completion practices to generate better IP rates 
than 4 years ago, nonetheless, this analysis gives us a baseline against which to measure our expectations for per 
well IP values and thus per well reserves.  If we can generate good economics from a model based on 4–5 yr    
old frack and drilling technology, we should expect real-life results to be better.  Figure 17 shows an average 
practical IP of 85 BOPD per 1000 ft of completed lateral.  This would project to about 680 BOPD for a 8000 ft 
lateral.   

Figure 15.  Map of the interpreted paleo-Brazos River trough across the study area.  This trough is 
interpreted from the depth to magnetic basement map from Earthfield Technology.  
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RECOVERY ANALYSIS 
 
An 8000 ft lateral with a total of 500 ft frack wings would drain an area approximately 8500 ft x 500 ft (with 

rounded corners) that totals 97 ac.  For our purposes we will call that 100 ac drainage.  If laterals are spaced 500 
ft apart you would get 6.4 wellbores per 640 ac.  That yields potential reserves of just over 2,220,000 BO/mi2 or 
3470 BO/ac.  If our assumption of 500 ft total drainage width is too narrow, and the actual drainage is 600 ft, the 
well drainage area is 120 ac and the per-acre production becomes 2890 BO/ac.   

These numbers are in complete agreement with analysis of the same interval by Grabowski in 1995.  In his 
paper on the Austin Chalk and South Texas Eagle Ford, he found that the oil-generative capacity for both inter-
vals (based on cores from current depths of 6000 to 7000 ft) ranged from 340 to 400 BO/ac-ft.  What he referred 
to as the “deeper Eagle Ford” (below 9000 ft) had a calculated oil generative capacity of 1200 BO/ac-ft.  Region-
al correlations from this Brazos-Burleson county area into the South Texas Eagle Ford play show definitively that 
the Lower Eagle Ford of South Texas is the LWOS of East Texas.   

The log of the Apache (originally drilled by Getty) #C–1 Giesenschlag is attached (Fig. 9).  It shows that the 
mapped LWOS interval for this well is 42 ft.  However, the interval perforated by Apache was 84 ft, and the total 
LWOS porosity interval is 120 ft.  The 42 ft interval used for mapping purposes was selected because the high 
resistivity associated with that portion of the LWOS interval can be seen and counted from a 1-in electric log, 
which is all that is available for nearly all of the wells in the mapped area.  That number does not reflect the entire 
oil generative window.   

Figure 16.  Map of the four discriminants used to select the most favorable acreage for development of 
the LWOS in the study area.  The oil gravity interval from 44 to 50 degrees API was determined to be 
optimum.  The GOR range from 1500 to 3200 has been determined by Cander (2012) to be the most 
economic in the South Texas Eagle Ford.  The LWOS interval isolith greater than 40 ft was selected as 
being most favorable.  The presence of the paleo-Brazos River trough is considered to be a positive 
discriminant based on analogies of E. Honsberger (as quoted in Freeman, 2012).  The intersection of 
these 4 separate but interrelated factors is considered to be the sweet spot for the LWOS in the study 
area.  Hence, acreage acquisition (as shown by the yellow on the map) was limited to the areas where 
these 4 outlines overlap.  

Adams 

24 

48

marianwiedmann
Typewritten Text
continued on page 49



 

 

Using our earlier assumption of 347,000 BO production from 120 ac with a total oil-generative interval of 84 
ft (the perforated interval in the C–1 Giesenschlag), requires a recovery of 34.4 BO/ac-ft.  That is only 2.86% of 
the “deeper Eagle Ford” oil generative capacity of Graboowski (1995).  If we use only the thickness of the “hot” 
gamma ray in the C–1 Giesenschlag, we require 68.8 BO/ac-ft recovery to reach our model of 347,000 BO per 
well.  That is 5.7% recovery for Grabowski’s (1995) deeper Eagle Ford generative capacity.  The LWOS is at a 
depth of 8900 ft in the Getty #C–1 Giesenschlag.  If the same calculation is run on the 100 ac premise, the 84 ft 
total interval requires 41.3 BO/ac-ft recovery (3.4% recovery); and the 42 ft interval requires 82.6 BO/ac-ft (6.8% 
recovery).  These numbers are well within accepted oil shale recovery expectations of other plays.  Recovery 
efficiency of the Eagle Ford was calculated by Chaudhary (2011).  His model, using planar fractures, worked out 
to a recovery of 11.64% of original oil in place (OOIP) for the Eagle Ford of South Texas.   

  
 
 
 

Figure 17.  Practical IP versus completed length of lateral for the 8 early Apache wells completed in the 
LWOS in Brazos and Burleson counties.  This excludes the #1 Fenn Ranch well in Lee County, which is 
not in the same facies.  
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RECENT ACTIVITY    
 
Weber Energy Corporation began 2012 by drilling their #1 Lewis Unit, a 5021 ft horizontal well in the 

Woodbine Shale in northern Brazos County.  First production was in February of 2012, with a recorded rate of 
684 BOPD of 38 degree gravity oil and 425 MCFGD.  This is the first well in this play to drill a long lateral and 
utilize better completion technology.  The completed lateral of 5021 ft had practical IP of 424.8 BOPD, or 84.6 
BO per 1000 ft of completed lateral.  Referring to Figure 18, you see that our earlier analysis based solely on the 
Apache drilling projected practical IPs of 85 BO per 1000 ft of completed lateral.  Thus, the Weber #1 Lewis 
Unit well has confirmed our analysis method to be valid.  Since the #1 Lewis well was drilled, many more wells 
have been permitted, drilled, completed and are now producing.   

As more wells were evaluated in 2013, it appeared that certain wells did not meet the expected practical IP 
for their lateral length (see Figure 19).  These wells all seemed to under-perform for their potential lateral length.  
For clarity, on this figure, they are grouped by operator.  Note that the most deficient completions are all by Clay-

Figure 18.  Practical IP versus completed length of lateral for the 8 Apache wells in Figure 17 plus the 
2012 completion in the Weber #1 Lewis well in northern Brazos County.  The #1 Lewis well has a 5021 
ft completed lateral and demonstrated that this analysis can be upscaled.  
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ton Williams.  This caused us to look at the individual completions more closely.  We then graphed the practical 
IP against the total amount of frack sand pumped per well (Fig. 20), rather than the lateral length (Fig. 19).     
Figure 20 shows that the practical IP does match very closely with the total amount of frack sand pumped.  The 
longer laterals shown on Figure 19 are simply a proxy for more sand.  Clearly, Williams was varying the amount 
of sand pumped per well to determine the best completion procedure for the best economics.   

   
 

PROPER NAMES:  EAGLE FORD OR EAGLEFORD 
 
To space or not to space, that is the question.  Whether it is better to be correct factually or to “go with what 

sells”?  And what about those pesky formation names that change along strike?  A century ago it was perfectly 
reasonable to have an Eagle Ford and Woodbine section in East Texas and a Boquillas Flags in the Big Bend of 
West Texas.  Then as additional outcrops were examined the Boquillas Flags became just the Boquillas and the 
term Eagle Ford was also being applied in Terrell County of West Texas (Hazzard, 1959).  Skipping ahead to 

Figure 19.  Practical IP versus completed length of lateral of Figure 18 plus 8 wells by C. Williams and 
the first 7 wells by Weber/Halcon.  Note that most wells except those by C. Williams fit this graph.  

The Lower Woodbine Organic Shale of Burleson and Brazos Counties, Texas:  Anatomy of a New “Old” Play 

27 

51

marianwiedmann
Typewritten Text
continued on page 52



 

 

today, we now have the data at our disposal to determine that the Eagle Ford of West Texas is equivalent to the 
entire Woodbine/Eagle Ford section in the East Texas Basin, and most importantly to determine correlations back 
to the type sections of the Woodbine and Eagle Ford in the vicinity of Dallas, Texas (Fig. 8).   

So how do we address this nomenclatural confusion?  The North American Commission on Stratigraphic 
Nomenclature (NACSN), a joint effort of the American Association of Petroleum Geologists (AAPG) and the 
Geological Society of America (GSA), has specific procedures to cover this type of confusion (NACSN, 1983).  
The names Woodbine and Eagle Ford as proposed by Hill in 1901 and 1887, respectively, have precedence over 
later names.  Therefore, we should either:   

(1) Uniformly apply only the names Woodbine and Eagle Ford across the entire state of Texas, or (2) assign 
a new name for the South Texas Eagleford that is not in conflict with earlier names of Hill (1887, 1901).  In the 
latter case, discrete geographic boundaries should be defined for each naming convention.  Because of both 
chronological and geographic considerations, The terms Eagle Ford and Woodbine should remain in use for the 
East Texas Basin and its immediate surrounding areas.   

Finally, we as geologists are first and foremost scientists.  We have a moral and ethical obligation to follow 
this code of the NACSN in our work.  This means we should strive to use correct nomenclature both within our 
companies and especially in our public or published work.  Terms such as “Eaglebine,” “Wolfbone,” and others 
may be fine descriptive terms for land men and drillers, but we have a professional obligation to scientific hones-
ty that is lacking in these non-scientific terms. 

 

Figure 20.  Practical IP versus total sand pumped for the same wells shown in Figure 19.  Note the bet-
ter fit when total sand pumped is used instead of length of lateral.  
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CONCLUSIONS 
 
It should be emphasized that the LWOS play is not an exploratory play, but rather a development opportuni-

ty.  Like any other unconventional play, defining the play is not the hard part, but rather defining the best place to 
be within that play.  The outline of the total productive LWOS area is quite extensive, and the limits of the estab-
lished field are also extensive.  Within those limits the most optimum area for development may be determined 
by utilizing multiple datasets.  The identified parameters of oil gravity, GOR, shale isolith mapping, and base-
ment analysis as shown on the accompanying maps, when combined with geochemical considerations, all con-
vincingly demonstrate that within this extensive play area, one area exists that should have the best per well pro-
duction.  The production analysis of the short-lateral wells drilled by Apache within this area confirm that high-
quality completions can be made and that very economic production can be expected if long-lateral wells are 
drilled.  This provides a template for analysis of other shale plays.  It also emphasizes the critical importance of 
truly regional geology prior to leasing in any play.   

Geologists have a stratigraphic code to follow in naming formations.  Sometimes new data shows that earlier 
naming conventions were incorrect, or in conflict with newer data.  It is incumbent on us as professionals to ad-
here to correct procedures in resolving these naming conflicts and especially to avoid using non-geologic pseudo-
stratigraphic names such as “Eaglebine” or “Wolfbone” just because they are easier or more popular, when the 
correct terminology is available and with a small amount of research can be verified.  We are first and foremost 
professional scientists and not land promoters. 
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    www.ccgeo.org Donʼt 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 (2009-2010)TYPE LOGS IN RED; *****2011;  lost now found

ARANSAS COUNTY Vista Del Mar Maurbro MCMULLEN COUNTY Plymouth

Aransas Pass/McCampbell Deep COLORADO COUNTY StewartSwan Lake  Arnold-Weldon Portilla (2)

Bartell Pass E. Ramsey Swan Lake, East Brazil Taft

Blackjack Graceland N. Fault Blk Texana, North Devil’s Waterhole Taft, East

Burgentine Lake Graceland S. Fault Blk West Ranch Hostetter White Point, East

Copano Bay, South DEWITT COUNTY JIM HOGG COUNTY Hostetter, North STARR COUNTY

Estes Cove Anna Barre Chaparosa NUECES COUNTY El Tanque

Fulton Beach Cook Thompsonville,N.E. Agua Dulce (3) Garcia

Goose Island *****Nordheim JIM WELLS COUNTY Arnold-David Hinde

Half Moon Reef Smith Creek Freebom Arnold-David, North La Reforma, S.W.

Nine Mile Point Warmsley Hoelsher Baldwin Deep Lyda

Rockport, West Yorktown, South Palito Blanco Calallen Ricaby

St. Charles DUVAL COUNTY Wade City Chapman Ranch Rincon

Tally Island DCR-49 KARNES COUNTY Corpus Christi, N.W. Rincon, North

Tract 831-G.O.M. (offshore) Four Seasons Burnell Corpus Christi West C.C. Ross

Virginia Good  Friday Coy City Encinal Channel San Roman

BEE COUNTY Hagist Ranch Person Flour Bluff/Flour Bluff, East Sun

Caesar Herbst Runge GOM St 9045(offshore) Yturria

Mosca Loma Novia KENEDY COUNTY Indian Point VICTORIA COUNTY

Nomanna Petrox Candelaria Mustang Island Helen Gohike, S.W.

Orangedale(2) Seven Sisters Julian Mustang Island, West Keeran, North

Ray-Wilcox Seventy Six, South Julian, North Mustang Island St. Marcado Creek

San Domingo Starr Bright, West Laguna Madre         889S(offshore) McFaddin

Tulsita Wilcox GOLIAD COUNTY Rita Nueces Bay/Nueces Bay Meyersville

Strauch_Wilcox Berclair Stillman         West Placedo

BROOKS COUNTY North Blanconia KLEBERG COUNTY Perro Rojo WEBB COUNTY

Ann Mag Bombs Alazan Pita Island Aquilares/Glen Martin

Boedecker Boyce Alazan, North Ramada Big Cowboy

Cage Ranch Cabeza Creek, South Big Caesar Redfish Bay Bruni, S.E.

Encintas Goliad, West Borregos Riverside Cabezon

ERF St Armo Chevron (offshore) Riverside, South Carr Lobo

Gyp Hill Terrell Point Laguna Larga Saxet Davis

Gyp Hill West HIDALGO COUNTY Seeligson Shield Hirsch

Loma Blanca Alamo/Donna Sprint (offshore) Stedman Island Juanita

Mariposa Donna LA SALLE COUNTY Turkey Creek Las Tiendas

Mills Bennett Edinburg, West ***Pearsall REFUGIO COUNTY Nicholson

Pita Flores-Jeffress LAVACA COUNTY Bonnieview/Packery Flats O’Hem

Tio Ayola Foy Halletsville Greta Olmitos

Tres Encinos Hidalgo Hope La Rosa Tom Walsh

CALHOUN COUNTY LA Blanca Southwest Speaks Lake Pasture WHARTON COUNTY

Appling McAllen& Pharr Southwest Speaks Deep Refugio, New Black Owl

Coloma Creek, North McAllen Ranch LIVE OAK COUNTY Tom O’Connor WILLACY COUNTY

Heyser Mercedes Atkinson SAN PATRICIO COUNTY Chile Vieja

Lavaca Bay Monte Christo, North Braslau Angelita East La Sal Vieja

Long Mott Penitas Chapa Commonwealth Paso Real

Magnolia Beach San Fordyce Clayton Encino Tenerias

Mosquito Point San Carlos Dunn Enos Cooper Willamar

Olivia San Salvador Harris Geronimo ZAPATA COUNTY

Panther Reef S. Santallana Houdman Harvey Benavides

Powderhorn Shary Kittie West-Salt Creek Hiberia Davis, South

Seadrift, N.W. Tabasco Lucille Hodges Jennings/Jennings, West

Steamboat Pass Weslaco, North Sierra Vista Mathis, East Lopeno

Webb Point Weslaco, South Tom Lyne McCampbell Deep/Aransas Pass M&F

S.E. Zoller JACKSON COUNTY White Creek Midway Pok-A-Dot

CAMERON COUNTY Carancahua Creek White Creek, East Midway, North ZAVALA COUNTY

Holly Beach Francitas MATAGORDA COUNTY Odem El Bano

Luttes Ganado & Ganado Deep Collegeport

San Martin (2) LaWard, North Call  Coastal Bend Geological Library, Maxine: 361-883-2736
Three Islands, East Little Kentucky l 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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Wooden Rigs—Iron Men 
The Story of Oil & Gas in South 

Texas 
By Bill & Marjorie K. Walraven 

Published by the 
Corpus Christi Geological Society 

Corpus Christi Geological Society 
C/O Javelina Press 
P. O. Box 60181 
Corpus Christi, TX 78466 
 
 
 
 

 
 
 
 

 

Order Form 
 

 Mail order form for Wooden rigs-Iron Men. The price is $75 per copy, 
 which includes sales tax, handling, and postage 
 Name___________________________________________________ 
 
 Address_________________________________________________ 
 
 City, State, Zip___________________________________________ 
 
 No. of books_________                        Amount enclosed__________ 
 
 Send to Corpus Christi Geological Society Book Orders 
 P. O. Box 60181 
 Corpus Christi, TX. 78466     Tax exempt# if applicable__________ 
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YOUR	  CARD	  COULD	  BE	  HERE!!!
$30	  FOR	  10	  ISSUES

AD	  PRICES	  PRO-‐RATED
EMAIL	  ROBBY	  AT

ROBERT.STERETT@GMAIL.COM
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AD	  PRICES	  PRO-‐RATED
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