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CCGS/CBGS JOINT MEETING SCHEDULE 2016-2017

September October November
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30 31
GCAGS Convention GCAGS Post-Convention 11:30am-1:00pm.
“Explore The Future” Party & Society Kickoff Sp?akeraBrucehM(?“f’;rtﬁ _
September 18-20, 2016 Bar-B-Q Eﬂﬁfiliacgﬁﬁﬁysyifla Advisor,
Corpus Christi, TX. Thursday, October 13 “Simultaneous Inversion of
5:30 to 8:00 p.m. Spectrally-Broadened 3D
Seismic Data: Case Study for
the Olmos Unconventional
Play, South Texas”
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CCGS/CBGS Joint Meeting Schedule 2016-2017

30

March April May
S M T W Th F S|S M T W Th F S |S M T W Th F S

2017 2017 2017
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5 6 7 8 9 10 11|12 3 4 5 6 7 8 |7 8 9 10 11 12 13
12 13 14 15 16 17 18|9 10 11 12 13 14 15|14 15 16 17 18 19 20
19 20 21 22 23 24 25|16 17 18 19 20 21 22 |21 22 23 24 25 26 27
26 27 28 29 30 31 23 24 25 26 27 28 29 (28 29 30 31

Combined
February/March for Spring
Break

11:30a.m.-1:00p.m.

Speaker: Rocky Roden,
Geophysical Insights
“Interpreting Below Seismic
Tuning Using Multi-Attribute
Analysis”

Calendar of Meetings and Events

Corpus Christi Geological/Geophysical SOCIELY.......cueeieiciiriiiiir e e

SIPES Corpus Christi Luncheons...

11:30a.m.-1:00p.m.

Speaker: David L. Krams, P.F.
Director of Engineering
Services, Port of Corpus Christi
Authority. “The Port of Corpus
Christi - Past, Present and a Big
Future”
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South Texas Geological Society Luncheons
San Antonio Geophysical Soc1ety Meetings...

Austin Geological Society....
Austin Chapter of SIPES...

Houston Geological Soc1ety Luncheons
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Third Wed.—11:30a.m.
... Last Tues.—11:30a.m.
... Second Wed—noon San Antonio

... Fourth Tuesday

... First Monday

... First Thursday

.. Last Wednesday
... 2nd Tues every other month in
San Antonio




PRESIDENT’S LETTER

It’s hard to believe that I am writing this article in
March for April publication..... this year has flown by!

At the beginning of the 2016-17 year, the Executive
Committee planned to revise the CCGS Bylaws for
presentation to the membership and a vote in May.
The revision would have been the first since 1986 and
brought the Bylaws in line with the way that CCGS is
presently operating.

During the Executive Committee meeting after the
February luncheon meeting, we realized that the CCGS
is changing rapidly from the way the Bylaws described
to the way we have operated in the past few years to
something completely different. Many of our members
are retiring and choosing to move away from the area
and/or be less active in the Society.

Right now is the time of year that we are supposed to
be finding the officers and other volunteers to serve for
the 2017-18 year. Anyone who is interested in serving,
please speak up!

Often when members are asked to serve as an officer,
they say that they don’t have five years to tie up in
serving as one officer, then another, and finally as
President. That’s not what serving the CCGS is all
about!



The Executive Committee would like to have more
talks from local members in the coming years. We
have many students from local universities who attend
luncheon meetings. Talks on local subjects or “how-to”
topics would serve our younger members well.

If you have ideas on these topics, please let one of the
Executive Committee members know. This is your
Society, too!

Barbara Beynon
CCGS President
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PRESIDENT’S LETTER

News -
Rig counts are going up. Oil and gas prices are going down, when this was
written oil was below $50, gas was below $3.00. What's next?

CBGS Business -
CBGS will be hosting a Basic Seismic Attributes Course, 9-4 Friday April 28th,
EOG 3rd Floor Conference Center, Instructor is Dr. Robert Schneider

Students $10, CBGS Members $30, Non CBGS Members $50 (Includes $20 for CBGS
membership)

All proceeds go to the TAMUK Geophysics Program

Contact Robert.Schneider@tamuk.edu or Lonnie_Blake@eogresources.com

CBGS will hold its annual Golf Tournament to fund its scholarship program on
October 6,2017 at Northshore Country Club

To participate or sponsor, please contact Lonnie Blake, 361 887 2665,

Lonnie_Blake @eogresources.com

Thanks to Fermin Munoz for his help in organizing this tournament the last few
years. Any one who wants to help, contact Lonnie Blake

Education/Events -
- GSH
Geophysical Acquisition: Advanced Technologies Revealing Challenging Targets,
April 12-13, Simulcast, Numerous Speakers
Carbonate Essentials: April 25-26, Webinar, Christopher Liner
Basic Signal Processing: May 23-26, Webinar, Enders Robinson and Sven Treitel
Introduction to Borehole Acoustics: July 25-28, Webinar, Mathew Blyth
Numerous technical luncheons if you happen to be in Houston. Check following
link. Geophysical Society of Houston Calendar
CBGS has a revenue sharing agreement with GSH.
Mention CBGS if you register for GSH events.
- HGS
Unconventional Mechanics, Houston, Nov 8-9
- SEG
MicroSeismic and Hydraulic Fracture Mechanisms, Jun 19-21, Spring, Texas
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
Annual SEG Convention, Houston, Sept 24-27
- AAPG
Annual AAPG Convention, Houston, April 3-5
URTEC, Austin, July 24-26
- Offshore Technology Conference, May 1-4, Houston
- NAPE, Aug 16-17, Houston
- SPE Convention, Oct 9-11, San Antonio, Texas




Monthly Saying

Be careful what you wish for because you will get it. Be even more careful what
you work for because you will get it even more quickly - Colin Cunningham

Monthly Summary

Texas Oil and Gas Info Current Month Last Month Difference
Texas Production MMBO/BCF MMBO/BCF MMBO/BCF
oil 86.9 91.3 -4.4
Condensate 10.2 10.8 -0.6
Gas 615.5 650.6 -35.1
Current Month | Yr to date - 2017 Yr to date - 2016
Texas Drilling Permits 991 1,947 1,083
Oil wells 258 517 300|
Oil and Gas 640 1,247 634
Gas wells 37 104 69
Other 12 16 12
Total Completions 677 1,213 2,270|
Oil Completions 533 951 1,773
Gas Completions 95 179 383
New Field Discoveries 4 6 2
Other 45 83 114

Lonnie Blake
CBGS President
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CGG offers the industry’s most recent and technologically advanced multi-client data
library in the world’s key locations.

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

Scott Tinley
& +1 832 351 8544
M scott.tinley@ggg.com

Cheryl Oxsheer
& +1 832 351 8463
B4 cheryl.oxsheer@ggg.com

dcGG

Passion for Geoscience
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CORPUS CHRISTI GEOLOGICAL SOCIETY /We/
COASTAL BEND GEOPHYSICAL SOCIETY {"(

LUNCHEON MEETING % %Q/

t
| -

ANNOUNCEMENT

WEDNESDAY, APRIL 19", 2017

Location:

Bar Sponsor:
Student Sponsor:
Time:

Cost:

Reservations:

Congressman Solomon P. Ortiz International Center, 402 Harbor
Drive, Corpus Christi, TX 78401 http.//ortizcenter.com

To be announced (sponsors needed!)
Core Laboratories and Corpus Christi Geological Society
11:30 am Bar, Lunch follows at 11:45 am, Speaker at 12:00 pm

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

Please RSVP by 4PM on the FRIDAY before the meeting!
E-Mail: wes@gqislerbrotherslogging.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.

Corelab
RISTAVOIR OPTIMIZATION

http://www.corelab.com

http://www.ccgeo.org

SPONSORSHIPS OPPORTUNITIES ARE AVAILABLE!

IF YOU WOULD LIKE TO SPONSOR PINT NIGHT OR LUNCHEON BAR, PLEASE

CONTACT US AT:

arrangements@ccgeo.org
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Interpreting Below Seismic Tuning using Multi-Attribute
Analysis

learning of new processes in visualizing thin beds and facies with machine learning
technology, covering topics including:

« Rayleigh's Criterion and the classical basis of seismic tuning

«  Work by Brown et al. (1984,1986) and Connolly (2007) on thin
bed calculations

« Phenomena at or below tuning

« Applications of attributes to the wedge model

« How multi-attribute classification techniques that use machine
learning enable visualization below tuning

- Case studies in the application of this new technique in
conventional and unconventional geologic settings

Presented by:
Rocky Roden,

President and Chief Geophysicist, Rocky Ridge Resources

Senior Consulting Geophysicist, Geophysical Insights

13



About our Presenter:

Rocky Roden earned his Bachelor of Science in Oceanographic Technology — Geology
from Lamar University in 1975, and his Master of Science in Geological and
Geophysical Oceanography from Texas A&M University in 1980. He served as Chief
Geophysicist for Repsol/YPF, advising on strategy, interpretation, and technical analysis
for exploration and development in, Argentina, Spain, Egypt, Bolivia, Ecuador, Peru,
Brazil, Venezuela, Malaysia, and Indonesia, and the United States, including the
onshore and offshore Gulf Coast, the Gulf of Mexico OCS. He has also served as Chief
Consulting Geoscientist for Seismic Micro-Technology.

Rocky presently serves as the President and Chief Geophysicist for Rocky Ridge
Resources, advising numerous companies on geoscience technical issues, including
Anadarko, Noble, Oxy, Marathon, Repsol/YPF, Devon, ENI, Total, Maersk, Energy XXI,
Nexen, Lake Ronel, ONGC, Ecopetrol, Pemex, BHP, and others. He also presently
serves as a principal in the coordination of an industry-wide consortium of 42 oil
companies in the development of a seismic amplitude risk analysis program and
prospect database, as well as a co-instructor for a DHI Risk Analysis Course with Rose
and Associates. Rocky is a Senior Consulting Geophysicist with Geophysical Insights.

www.geoinsights.com

14



SPONSORS

VirTex Operating Company, Inc.

615 North Upper Broadway, Suite 525, Corpus Christi, Texas 78477
(361) 882-3046

“ Yok

Full Service
National
Seismic Data
Marketing Firm

rpus Marketing Contact:
Beau Patrick

us Office
A1CO )€ d C C 84.2936
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This article was originally published in First Break, Volume 33, Issue 11, November 2015 published by the EAGE Publications bv.
Reproduced with kind permission.

first break volume 33, November 2015

special topic

Marine Seismic

Combining BroadSeis 3D HD-WAZ data
in a reservoir-driven processing approach for

field development

Gabino Castillo'”, Rob Mayer!, Paola Fonseca!, Maria Coronado!, Cesar Marin!, Enrique
Casanal, Jo Firth!, Jeshurun Hembd!, Taylor Goss', Chu-Ong Ting', Madain Moreno Vidal?,
Enrique Trejo Vazquez? and Federico Fernandez Quiroz*> describe how broadband, wide-
azimuth tailored acquisition played a key role in the advanced rock property estimation and
seismic characterization of a shallow-water carbonate reservoir located offshore Gulf of Mexico.

The advent and integration of new technologies in seis-
mic acquisition, processing and reservoir characterization are
allowing for a better understanding of the geologic processes
playing a part in the creation of hydrocarbon reservoirs in
the subsurface. Extended seismic bandwidths provided by
broadband acquisitions (BroadSeis), improved illumination

from wide-azimuth (WAZ) configurations and high spatial
resolution made possible by dense acquisition techniques are
all new technologies producing visually compelling imaging and
reservoir results. In addition, application of the latest reservoir
characterization tools and workflows on these data are bringing
greater insight into the inner workings of petroleum reservoirs.

BroadSeis HDWAZ Seismic Data

Geologic & Well Data

Reservoir Characterization |
-Geometric attributes from

Reservoir Characterization Il
-Petrophysics: Thin section/core, image log analysis

seismic -Stochastic Seismic Inversion: Elastic rock properties
-Velocity based anisotropy -Seismic Fracture Analysis: Density + Direction
| analysis
JL [ ]
|
Data Integration and Interpretation a
‘ & - Porosity/fracture volumes obtained from combining seismic data with geological
information (thin section analysis, core analysis, image logs)
Figure 1 A tailored acquisition, processing and reservoir characterization workflow.
ICGG.
2 Pemnex.
" Corresponding author, E-mail: gabino.castillo@cgg.com
© 2015 EAGE www.firstbreak.org 51
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special topic

first break volume 33, November 2015

Marine Seismic

Legacy Conventional N

- ~

illumination and resolution for structural and stratigraphic interpretations.

Seismic acquisition and processing

In order to gain a detailed quantitative understanding
of the reservoir, a team of geoscientists conceived a sur-
vey design and reservoir-driven processing flow to meet
the reservoir characterization objectives. The resulting
broadband high-density wide-azimuth (HD-WAZ) survey
was acquired for Pemex targeting a shallow-water Gulf
of Mexico reservoir. On this survey, four sources and
24 streamers were deployed in a multi-vessel arrangement
using CGG’s BroadSeis seismic acquisition methodology,
delivering detailed high-resolution images that are ideal for
both structural interpretation and reservoir characteriza-
tion. High temporal resolution was provided by variable-
depth streamer acquisition, enabling broadband imaging
from 2.5 to 150 Hz. High spatial resolution was required
in both inline and crossline directions, necessitating a dense
shot grid and interleaved sail lines. Continuous recording

Figure 3 A single prestack-migrated gather (right)
from the HD-WAZ data. The yellow vertical lines
in the gather group traces have the same offset,
yet different azimuths from 0 to 180 degrees. The
angle-dependent time differences are caused by
azimuthal anisotropy and highly related to frac-
ture orientation and density.

52

Figure 2 Legacy conventionally acquired Narrow-Azimuth (NAZ) data (left) compared to High-Density Wide-Azimuth (HD-WAZ) data (right) showing improved

BroadSeis HD-WAZ PSTM

was employed to maximize record length despite the close
shotpoint interval.

A fully integrated reservoir-oriented processing sequence
was applied to the data to facilitate a detailed reservoir char-
acterization study. Key processing steps included demultiple,
velocity analysis, deghosting (Soubaras, 2010) and Kirchhoff
migration. The shallow water depth resulted in strong mul-
tiples throughout the dataset, necessitating a multi-step 3D
prediction and subtraction flow to uncover the underlying
primaries. Geology-based rock property models yielded a
series of synthetic seismic forward models that were utilized
for amplitude and phase preservation and refinement of the
pre-stack migration velocity model. Broadband deghosting
and pre-stack Kirchhoff migration yielded an image with
substantial improvements over the legacy conventional
narrow-azimuth (NAZ) data, including higher definition

in the shallow section, sharper fault plane imaging and

www.firstbreak.org © 2015 EAGE
18



Innovative Seismic
Processing Solutions

2D and 3D Land and Marine
Pre-Stack Time and Depth Imaging

Pre- and Post-Stack Attributes
for Amplitude, Frequency and
Resolution

4805 Westway Park Blvd. Houston, TX 77041
p:832.554.4301 www.seimaxtech.com
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first break volume 33, November 2015

special topic

Vug-pore induced fracturing

Marine Seismic

Figure 4 Type 1 fractures, associated with vuggy
porosity, correspond to high total porosity areas
and producing intervals. Type 2 fractures are asso-
ciated with low-porosity intervals and poor or no
hydrocarbon production.

Fractures

superior definition of deep structures as shown in Figure 2.
However, the benefits of the new dataset for the purposes of
the reservoir characterization study were even more apparent
in the pre-stack domain. Figure 3 shows a pre-stack time-
migrated gather near one of the well locations. The high fold
and azimuthal sampling of the high-density WAZ data yields
a dense sampling of azimuths within each offset class. In
the displayed location, azimuthal anisotropy effects appear
in the timing variations within each offset class, providing
valuable information for fracture characterization.

Reservoir characterization

The primary objective of the reservoir characterization was
to identify and quantify the generation of secondary poros-
ity within the carbonate reservoir. In the target reservoir,
porosity has been enhanced as a combined result of fractures,
dissolution voids (causing vuggy to cavernous porosity) and
dolomitization of the original limestone. The geological pro-
cesses responsible for this porosity enhancement are complex
and include both regional and local tectonics together with a
complex diagenetic history. Understanding the significance of
the altered seismic data response associated with the effects
of these geological processes is critical to the understanding
of the geological model.

Upon completion of the acquisition and reservoir-driven
seismic processing stages, the reservoir characterization study
was initiated and divided into three phases, as shown in
Figure 1. The first phase focused on the generation of geo-
metrical attributes, spectral decomposition and initial fracture
analysis based on Horizontal Transverse Isotropy (HTI). During
phase two, geological and petrophysical analyses were carried
out on well data to identify reservoir properties such as porosity,
lithology and fracturing. This information, combined with the
subsequent rock physics analysis, allowed for the calibration of

© 2015 EAGE www.firstbreak.org
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well data to seismic attribute volumes derived from elastic and
azimuthal inversion processes. The last phase integrated and
analysed geological, petrophysical and seismic data to identify
prospective areas and high-grade locations for new wells.

Petrophysical and geological analysis

The objectives for this phase were as follows:

m QC and edit logs to perform petrophysical evaluations
and rock physics analysis.

m Conduct petrophysical evaluations to characterize the
reservoir, using the selected wells and integrating all avail-
able information to calibrate with reservoir properties.

m Identify the best elastic properties to characterize the
lithological end-members in the field.

m  Find the best correlations between petrophysical and
elastic properties.

Seismic-based predictions of lithofacies and fracture density
were challenging to obtain due to the complex nature of the sec-
ondary porosity. Significant effort was made to constrain these
predictions using geologic interpretations from wireline and
image logs, thin sections and core data analysis. Based on this
analysis, the reservoir was subdivided into two basic classes:
Type 1: Fractures associated with vuggy porosity, within a
high-porosity dolostone.
Type 2: Non-vuggy fracturing associated with low-porosity
limestone.

Figure 4 shows well-log examples of these end members (lime-
stone/dolostone) and highlights the significant differences in
effective porosity (track 2). Type 1 fractures are associated with
the presence of dolostone and are high-porosity reservoirs,
whereas type 2 fractures are associated with the presence of
limestone, low porosities, and are non-producing intervals.

53




SEISMIC-BASED ANALYTICS

10,723 BBI 101 BBI .
] ESIE i | HL SR In today's challenging market, no one can afford a bad well. Global's

seismic-hased analytics can help you avoid the pitfalls and pinpoint the
sweet spots. By integrating seismic, geological, and engineering data,
this proprietary workflow identifies the most prospective areas and zones
for drilling - down to the stage level! This reduces risk, optimizes spend,

Prod =
i and greatly increases the chance for every well and stage to be a winner.

e High-grade prospective drilling areas and zones
e Enhance well planning and geosteering
e Optimize completion placements and frac design

UNTAPPED TARGET
e Predict well performance at stage level

An arbitrary line through 3 vertical wells in the West Texas Permian Basin shows the
Jateral variations of the Production Prediction Mode! and reveals refrac potential for Wells
1 and 3 where the red disks indicate the actual/ completion intervals and the white circles
highlight the missed pay. Note the untapped target near Well 1.

* Boost EUR of individual wells

e |dentify candidates for refrac

Global’s SEISMIC-BASED ANALYTICS approach is field-proven with
successful projects in both conventional and unconventional
For More Information: reservoirs. Contact us today to find out how Global can help you make

www.globalgeophysical.com/ANALYTICS or . every well a winner.
Contact ANALYTICS@globalgeophysical.com GIoBaI

Geophysical Services




special topic

first break volume 33, November 2015

Marine Seismic

The improved reservoir properties in the type 1 intervals
result from the presence of large, vugular pores in which
pore connectivity is significantly enhanced by the presence
of fractures. This not only accounts for the higher log
porosities, but also has implications for improved perme-
ability relative to type 2 intervals.

Seismic azimuthal anisotropy shows a clear difference in
areas characterized by type 2 vertically oriented stress frac-
tures. Attributes from this anisotropy can be compared with
image logs to determine the relationship between the two data
types in order to predict fracture density away from the wells.

The distribution of the type 1 vuggy porosity appears to
be less regular and predictable than the type 2 stress fractures,
showing less noticeable seismic azimuthal anisotropy. An
alternative methodology was therefore required to characterize
the fractures and vugs, and predict the orientation, magnitude
and secondary porosity effect. To identify these prospective
areas, porosity discretization was carried out based on petro-
physical information. The discretization process involved the
separation of the different components that contribute to the
total porosity calculated within any interval in the reservoir
(matrix, vugs, micro-fractures, fractures) and, as a result, it
was determined that type 1 fracturing contributed to reservoirs
where total porosity values are in excess of 10%. Pore size
was also determined to have had an effect on overall reservoir
quality; samples with large vuggy or cavernous porosity >16
mm in diameter (‘megapores’) (Flugel, 2013) correspond to the
best producing intervals. Additionally, rock physics analysis
identified a good separation of these high-porosity areas from
background values based on elastic parameters. Figure 5 shows
an example of the final porosity discretization carried out for
one of the control wells, as well as the observed relationship

between calculated total porosity and acoustic impedance
(upper right), and acoustic vs. elastic impedance (lower right).

Seismic attributes

The seismic characterization phase of this project focused
on obtaining elastic impedances (P-impedance, S-Impedance)
and anisotropy-based seismic attributes (Castillo and Van
de Coevering, 2013). With judicious geologic constraints,
fracture information can be inferred from these anisotropy-
based attributes. Pre-stack azimuthal velocity analysis and
azimuthal seismic inversion yield fracture-based attributes
including: normal and tangential weakness, anisotropic gradi-
ent, fracture strike, Vfast, Vslow and the orientation of Vfast.

Rock physics analysis indicated that high-porosity inter-
vals could be identified with a good deal of certainty on the
basis of elastic parameters. However, in order to separate
the end-member lithologies into their discrete porosity units,
the uncertainty associated with lithology identification and
porosity calculation needed to be reduced to a minimum.
Elastic attributes obtained from deterministic and stochastic
inversion analysis, as well as anisotropic parameters obtained
by means of the azimuthal inversion process, were used as
inputs for a multi-attribute analysis designed to improve
lithology and porosity calculations.

Prestack seismic inversion is required to extract the
P-impedance and S-impedance volumes from the seismic
data. As the earth has filtered both high and low frequen-
cies from the original seismic source, the low-frequency
band must be recovered from geologic constraints. As a
development project with sufficient well control, a low
frequency model was constructed with seismically-guided
interpolation of filtered impedances from the well logs.
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The broader frequency spectrum obtained as a result of component reduced the reliance on the pre-stack inversion
broadband acquisition and processing proved valuable in the low frequency model, leading to higher confidence in the
creation of reservoir property volumes such as porosity and multi-attribute seismic analysis prediction of rock property
lithology. Specifically, the improvement in the low-frequency  volumes.
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Figure 6 Porosity estimation from seismic data
compared to calculated porosity from well data
(top). The resulting porosity volume allows for the
extraction of the maps shown, which are helpful in
identifying the highest porosity areas at different
stratigraphic intervals.

Figure 7 Top image shows a classified lithology
cross-section as a result of multi-attribute analysis/
prediction techniques. The bottom image shows
lithology estimation at the well locations from
seismic data (red trace) compared to calculated
lithology from well data (black trace).
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Figure 6 shows the results of the multi-attribute poros-
ity calculation based on seismic inputs at various control
wells (top image). The estimated total porosity values from
seismic are shown in red, while the total porosity curves
from petrophysical analysis are shown in black. Correlation
between well data and estimated seismic values is high; it is
this type of detail that allowed for a more thorough analysis
during the interpretation phase. The maps shown correspond
to multiple horizon slices within the reservoir, and show the
extent of the high-porosity areas.

The discrimination of high-porosity areas was made
possible using elastic parameters. In the absence of high
porosity, discrimination between limestone and dolostone

100
Most of interval showing 1

90 fracture/meter

80

704

¥
e

60 Sore
- Pens,,
= 7ty
8 50+ 15-35% of interval showing n
8 2 sy,

&
40
301 [ \
| [ 10-15% showing ™
201 \ | | 3 fractures/meter
Less than 10% showing .
4.7 fractures/meter Less than 1% showing
10 o I | 8-10 fractures/meter
0 ! —

0 1 2 3 4 5 6 7

Fracture Density (fractures/meter)

8 9 10—

Figure 8 Image log data showed that only a small percentage of the reservoir
was highly fractured (>7 fractures/meter).
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Figure 9 For interpretation purposes, the two end-member lithologies, limestone and dolostone, were sub-divided into discrete porosity ranges. The resulting volume
allows for the identification and mapping of the most prospective groups. In this case, high-porosity dolostones are associated with the best producing intervals.
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becomes complicated due to the similarity between density
and velocity values observed for both lithologies. To produce
a reliable seismic lithology volume that would allow for the
discrimination between the two end-members (limestone,
dolostone), a similar multi-attribute workflow was applied
using seismic attributes derived from the different inver-
sion processes (Russell et al., 1997). Figure 7 shows a
cross-section of the resulting lithology volume, including
lithology information from one of the control wells (top
left). Limestone sections are shown in blue, while dolostone
sections are shown in green. As can be observed, a high
correlation exists between the calculated lithologies at the
well location and the estimated lithologies from seismic data.

Integration and interpretation
The inclusion of geological information into the interpreta-
tion phase, along with petrophysical and seismic informa-
tion, significantly enhanced the results. Information obtained
from geological studies, including sedimentological core
description, petrographic and diagenetic analysis, and struc-
tural and fracture studies, provided considerable insight into
the reservoir and became an important tool for interpreta-
tion of seismic attributes.

Key points to consider for the integration and interpreta-
tion phase were as follows:
m Rocks with greater storage and flow capacity show poros-
ity values in excess of 10% and are associated with the
presence of vuggy porosity and interconnected fracture
systems; they predominantly have dolomitic lithologies.
Rock physics analysis established that low impedance
values, both P and S, are associated with the presence of
high porosity (more than 10%).
The greatest contribution to secondary porosity and
improved reservoir quality was dissolution resulting in
the creation of vugular porosity. Dolomitization appears
widely in the survey area and has a high correlation to
improved reservoir performance.
The integration of fracture information identified by
image logs, as seen in Figure 8, was calibrated to the seis-
mic through the use of key attributes such as seismic ani-
sotropy and geometrical attributes. An accurate seismic-
based prediction of fracture density greatly assisted in the
final classification / ranking approach.

A reservoir classification scheme was selected utilizing seismic
lithology and porosity volumes. A single volume was created
to assist in the creation of an integrated geological model and
used to support field development. Two end-member litholo-
gies, limestone and dolostone, were subdivided into discrete
porosity ranges (Figure 9). The map shown is derived from
a horizon slice within the reservoir and displays the level of
detail that was achieved, allowing for the identification and
mapping of the most prospective areas in the field.

© 2015 EAGE www.firstbreak.org
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Conclusions

New technologies in seismic acquisition, processing and res-
ervoir characterization are resulting in a better understanding
of hydrocarbon reservoirs. The broadband acquisition and
processing improved the imaging and seismic reservoir char-
acterization compared to legacy conventionally acquired data.

The primary objective to improve the identification of
the highest hydrocarbon-producing intervals was achieved
with the creation of a classification volume incorporating
lithological and porosity-predicted attributes.

Further work on understanding the nature and par-
agenesis of the limestone, dolomite and vuggy porosity will
improve understanding of the properties and distribution of
reservoir quality, in particular, permeability characteristics.
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TYPE LOGS OF SOUTH TEXAS FIELDS by Corpus Christi Geological Society
NEW (2009-2010)TYPE LOGS IN RED; *****2011;

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 MCMULLEN COUNTY
COLORADO COUNTY StewartSwan Lake Arnold-Weldon

E. Ramsey Swan Lake, East Brazil

Graceland N. Fault Blk Texana, North Devil's Waterhole
Graceland S. Fault Blk West Ranch Hostetter

DEWITT COUNTY JIM HOGG COUNTY Hostetter, North

Anna Barre Chaparosa NUECES COUNTY
Cook Thompsonville,N.E. Agua Dulce (3)
*****Nordheim JIM WELLS COUNTY Arnold-David

Smith Creek Freebom Arnold-David, North
Warmsley Hoelsher Baldwin Deep

Yorktown, South Palito Blanco Calallen

DUVAL COUNTY Wade City Chapman Ranch

DCR-49 KARNES COUNTY Corpus Christi, N.W.
Four Seasons Burnell Corpus Christi West C.C.
Good Friday Coy City Encinal Channel

Hagist Ranch Person Flour Bluff/Flour Bluff, East
Herbst Runge GOM St 9045(offshore)
Loma Novia KENEDY COUNTY Indian Point

Petrox Candelaria Mustang Island

Seven Sisters Julian Mustang Island, West
Seventy Six, South Julian, North Mustang Island St.

Starr Bright, West Laguna Madre 889S(offshore)
GOLIAD COUNTY Rita Nueces Bay/Nueces Bay
Berclair Stillman West

North Blanconia KLEBERG COUNTY Perro Rojo

Bombs Alazan Pita Island

Boyce Alazan, North Ramada

Cabeza Creek, South Big Caesar Redfish Bay

Goliad, West Borregos Riverside

St Armo Chevron (offshore) Riverside, South

Terrell Point Laguna Larga Saxet

HIDALGO COUNTY Seeligson Shield

Alamo/Donna Sprint (offshore) Stedman Island

Donna LA SALLE COUNTY Turkey Creek

Edinburg, West ***Pearsall REFUGIO COUNTY
Flores-Jeffress LAVACA COUNTY Bonnieview/Packery Flats
Foy Halletsville Greta

Hidalgo Hope La Rosa

LA Blanca Southwest Speaks Lake Pasture

McAllen& Pharr Southwest Speaks Deep Refugio, New

McAllen Ranch LIVE OAK COUNTY Tom O’Connor

Mercedes Atkinson SAN PATRICIO COUNTY
Monte Christo, North Braslau Angelita East
Penitas Chapa Commonwealth

San Fordyce Clayton Encino

San Carlos Dunn Enos Cooper

San Salvador Harris Geronimo

S. Santallana Houdman Harvey

Shary Kittie West-Salt Creek Hiberia

Tabasco Lucille Hodges

Weslaco, North Sierra Vista Mathis, East

Weslaco, South Tom Lyne McCampbell Deep/Aransas Pass
JACKSON COUNTY White Creek Midway

Carancahua Creek White Creek, East Midway, North

Francitas MATAGORDA COUNTY  Odem

Ganado & Ganado Deep Collegeport

LaWard, North
Little Kentucky

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, Maxine: 361-883-2736

I log -- $10 each, 5-10 logs $9 each and 10 + logs $8.00 each — plus postage & paper

36



wiedgulf
Typewritten Text
, & paper

wiedgulf
Typewritten Text


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

IIII. MEII

TALES FROM THE SOUTH TEXAS ©

To Order DVD
Sebastian Wiedmann
swiedmann.geo@gmail.com

If mailed add $5.00
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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

Wooden Rigs—Iron Men
The Story of Oil & Gas in South
Texas
By Bill & Marjorie K. Walraven
Published by the
Corpus Christi Geological Society
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david becker

geologist

D&VEJ gg(_Ler—

d: (381) 884-3613
(]
E.KF‘OFG‘}‘ [=¥]

! 4- f: (888} 869-2011
eolosgs g
o a' 600 leopard st. ste 706
corpus christi, 1x 78473

dkbecker1137@sboglobal.net

Barbara E. Beynon, P.G.

Consultant
Environmental/ Oil and Gas

Bbeynon77@yahoo.com

(361) 774-3369

i Bier Seis, Inc.
Geophysical Consulting

Field Quality Control
Program Man:
Insured

MESA, GPSeismic, ArcView

David Biersner, President
Garden Ridge, TX

Cell: 281.744.7457

E-mail: bierseis@yahoo.com

cment

\ /
% / .
o e Dawn S. Bissell
i < Geoscientist

Advent Geoscience Consulting, LLC
Corpus Christi, TX 78411

Phone: 361-960-2151
Email: bissells@swhbell.net

@
NTEGRITY

SEISMIC SERVICES

James Bloomquist
Business Development Manager

ihlossmguist@inregrityseismic.com

Office 713-357-4706 ext 7008

16420 Park Ten Place
Cell  251-660-9695 }

Fax  T713-357-4709

MUD LOGGING SERVICE m
Since 1961

MIKE BULLARD

(361) 221-9717 Offica
(361)522-1245 Cell
E-Mail md_bullard@sbcglobal.net

(361) 211-9715 Fax
P.O. Box 1011
Kingsville, Tx 78363

Elizabeth Chapman

Business development/marketing

flamingo

SEISMIC SOLUTIONS

~ o

11777 Katy Freeway, Ste 570 ' Houston, TX 77079
281.977.7432 ext 109 281.829.1788
713.817.4232 elizabeth@flamingoseismic.com

James L. Claughton
CONSULTING GEOLOGIST

Office | 361-887-2991 615 North Upper Broadway

Fax | 361-883-4790 Suite 1935
Cell | 361-960-2014 Corpus Christi, Texas
clausoie@sheglobal.net 78401-0779

Exploration

TEXAS LONE STAR
PETROLEUM CORPORATION

JEFF COBBS
President - Geologist
615 Leopard St., Suite 336 Office(361) 883-2911
Corpus Christi, Texas 78401-0610

jc@tispc.com Cell (361) 960-0530

Jim Collins
Geoscientist

7 |
4

361.537.4034
jim@gulfcoastgas.com

Imagine Resources, LLC

Frank G Cornish
President/Consulting Geologist
5103 Turnabout Lane

Austin, Tx 78731

361-563-9184
frank.cornish@gmail.com

TOM DAVIDSON
GEOLOGIST

28550 IH-10 WEST SUITE #4
BOERNE, TEXAS 78006

BUS: (210) 844-8063
RES: (830) 981-5883
FAX: (830) 981-5567
CEL: (210) 844-8963

tomgeo@gvtc.com

SEIMAX

TECHNOLOGIES

Sara Davis
Director of Marketing & Business Development

Gegrtech

Logring Services, L

Brian Desaulnier
Owner / President
512.923.2059

brian@gtls.us

P.O. Box 305 Office:512.308.8200

Red Rock, TX 78662 Fax:830.839.4832
www._geotechloggingservices.com

LEIGHTON L. DEVINE
EXPLORATION GEOLOGIST

UEMAUR
XPLORATION &
ODUCTION, LLC

FROST BANK PLAZA
802 N. CARANCAHUA, SUNME 1000
CORPUS CHRISTI, TEXAS 78470

Idevina@suanmy

ONE APEX ENERGY, INC.
CHRISTIAN DOHSE

Conslting Geologist

(361)877-3431
CHRISTIAN DOHSE@ GMATL. COM
CORPUS CHRISTT, TX

Tommy Dubois
Geologist

2627 CR 312
Yoakum, Texas 77995

361-215-0223 tvdubois@yahoo.com

A o FRONTERA EXPLORATION CONSULTANTS

-~ \ Geological and Geoplysical Interpretation
SMT Kingdom™ Workstation
THoMAS E. EWING, PH.D.
AAPG CPG #4538; Texas Lic.Geol. #1320

19240 Redland Road, Suite 250, San Anlonio, TX 78259
(210) 494-4526; (210) 824-6423 FAX

Since :
tewing@fronteraexploration.com

1982

YOUR CARD COULD BE HERE!!!

$30 FOR 10 ISSUES AD. PRICES PRO-RATED. EMAIL ROBBY AT ROBERT.STERETT@GMAIL.COM.
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PLANNING | PERMITTING | REAL ESTATE MARKETING MAPS

LAURA M. FOX
LAURA@FOXENVIRONMENTALSERVICES.COM

P.O. Box 745

RockPORT, TEXAS 78381

361.319.2118

MATTHEW FRANEY

Geologist

FRANEY OIL OPERATIONS, INC.
600 Leopard Street, Suite 904 361-563-6327
Corpus Christi, TX 78401 mfraney5ST@att.net

Founded 1979

FRESNTIER

SURVEYING COMPANY

710 Buffalo St., Ste, 700
Corpus Cl TX 78401

Texas, Oklahoma, Kansax
& Arkansas

361-881-8340 Fax

infof@ frontiersurveying.com B66-505-8044

TX HLUIB & WHE CERTIFIED

balGeaph

Gister Brotmers Locarwe Co., Inc.

P.O. BOX 485 RUNGE. TX 78151

106 E. MAIN

Wes Gisler
Bus. (£30) 239-4651

Mobile (361) 676-1369 wes@ gislerbrotherslogging.com

RAY GOVETT, Ph. D.
“= CONSULTING GEOLOGIST
361-855-0134

Phone 361-882-7681
Fax 361-882-7685
grexploration@gmail.com Cell 361-774-3635

GrX Inc.

Exploratory Prospects & Proauction Development

Robert Graham
President

HART EXPLORATION, LLC.

RICK HART
Geologist / Owner

RIVIERA EXPLORATION, LLC

H. TONY HAUGLUM

President

600 LEGPARD ST.

Mail: Office: SuITE 1704
P. O. Box 1843 606 N. Carancahua, Ste. 610 & CHRET
et S P.O.Box 729 Cell: 512-626-3053 CORPUS CHRIST
f&"{,‘;ﬁgﬂgs"' Texas Corpus 0924581 ngg: Coldspring, Texas 77331 Emai hartexploration @aol.com TExAs 78401 EMAIL THAUGLUMGSWBELL.NET
BRENT F. HOPKINS James R. Jones
Chuck Henry PRESH iD CEO i
Vice President, Geosciences Geologlst
q T713.623.7138 M713.501.9¢
chenry@frostwoodener -
F frostwoodenergy.com 7434 Long s Drlve
3 Corpus Christi, TX 78414
s 361-779-0537
= ‘ jiriones5426@aol.com
é Louis R. Lambiotte
eogresources Geologist CURTIS R. MAYO
EOG Resources, Inc. GEOLOGICAL CONSULTANT
* Suite 900 LMP Petroleum, Inc. ) )
Corpe 615 N. Upper Broadway, Suite 1770 Reserve Analysis Prospect Evaluation
Randy Lambert Corpus Christi, TX 78477 Expert Witness Prospect Generation

36000918 AOWSOr

Tel: (361) 883-0923

- peen Fax: (361) 883_7102 Fredericksburg, Texas 78624
randy_ .J.y.-,r.-é:a;:.;._)..._—‘f‘}.i, E-mail: geology @ LMPexploration.com Offigo; 930.992. 2033 Cell: 713.291.0186 B3AA: CRMECuriieys.com
VALOR EXPLORATION, LLC O ulichiald
\

emerald bay

PATRICK J. McCULLOUGH [President]
patrickm@emeraldbayexp.com

311 Saratoga Boulevard Corpus Christi, Texas 784(7
361.852.6195 [o] 361.852.6676 [f] 361.876.788| [c]

Armando Medina
Owner / Geologist

8610 N. New Braunfels #703 + San Antonio, TX 78217
(210) 538-2170 + amedina@valorexploration.com

-
ml“er Phone (361) 883-7700
", Fax (361) 883-7701
Euﬂ smlth n?:rk@millersmithgasmm

GAS MARKETING, INC.  545N. Upper Broadway
Suite 400
Corpus Christi, Texas 78476
Wellhead Gas Marketing

YOUR CARD COULD BE HERE!!!

$30 FOR 10 ISSUES AD. PRICES PRO-RATED. EMAIL ROBBY AT ROBERT.STERETT@GMAIL.COM.
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Mailing Address
615 Leopard, Ste. 640

Corpus Christi, Texas 78401-0641

ME

MUSLLER EXPLORATION, INC.

361.946.2581 mobile

Contact Address
1701 Southwest Parkway, Ste. 109

x 17840 J. Paul Mueller, Jr.

President

College Stat
866.946.2581
866.946.2580 fax

pmueller@muelrexp.com
www.muelrexp.com

EU OIL & GAS, L.L.C.

Daniel J. Neuberger

Geologist and President

Office (361) 548-7723
Home (512) 306-1223
dani@neuoilandgas.com

Austin Office:
712 Windsong Trail
West Lake Hills, Texas 78746

Office: (361) 452-1435
Cell: (361) 658-1089
Res: (361) 238-2146

Patrick Nye
President
patrick@nyexp.us

NYE

BRIAN E. O’BRIEN

BEO INVESTMENTS, LTD.

510 Bering Dr
Suite GO0 Cell: 713

Houston, Tx. 77057 I-mail

Ken Orlaska
Account Manager

781-497-8440

Direct: 281-248-5051

Fax 281-558-80%

Ceil 832-455-1818

e-mad koraska@geotrace com
12141 Wickchester Lane, Suite 200
Houstos, Texas THTS

www ROt ace Com

RICHARD E. PAIGE
CHIEF PROJECT GECLOGIST

OFF; (361) 8848824 [ext. 1121)

CELL: [361) 563-1517

539 N, CARAMNCAHUA, SUITE 1100 HOME: [361] B87-1912
CORPUS CHRIST, TEXAS 78401-0999 poige@suemol m

Herradura
Petroleum, Inc.
JEFF OsBORN
Geologist
711 N. Garancaliua,Ste, 1750 Ofice: 361-884-6886
Corpus Christi, Texas 78475 Fax: 361-884-9102
e-mail:jefi@herradurapetroleum.com Cell:361-537-2349

STRATAGRAPH

Accurate Data, Reliable Sclutions.

+1.210.930.7588 Direct
+1.210.930.7610 Fax
+1.210.241.2463 Mobile

Sam Roach
US Guld Coast Wireline Sales

sam.roach@weatherford.com
www.weatherford.com

+1 281 781 1065
+1 713 789 7201
+1 832 372 2386
alvin rowbatham(@iongeo.com

2105 CityWest Blvd. | Suite 200
Houston, TX 77042-2838 USA

A Minerals Exploration and Mining
Richard M. Parker Beth Priday Uranium In Situ Leach
Consulting Geologist J Geologist
Adjunct Professor — Geosciences VirTex Operating Co.. Inc. .
Texas A&M University - Kingsville ) Richard M. Ra‘hb“n, Jr.
Registered State of quluisclirr‘; o‘l“!,‘::tcssmnal Groscientists 615 North Upper Broadway Certified Professional Geologist 9544 / AIPG
A Suite 525, WF168 Texas Board of Prof. Geoscientists / Lisc. No. 4679
12802 Max Rd. 713-724-4380 Cell | Corpus Christi, Texas 78401
Brookside Village, Texas 77581 713-206-3158 Celi 2 Bus (361) B882-3046
Email: rp.arji,aw_'é;‘_lx;u_hﬂl-nl 23|-—-:|.'!-U?4i Home Fax (361) 882-7427 921 Barracuda PI. (361) 903-8207
k.edy 361-593-4072 A&M Mobile: (361)443-5593 + E-mail: bpriday@virt Corpus Christi, Texas 78411 rathbunassoc{@msn.com
TN First Rock, Inc.
IcarUS O anD Gas, Inc. s e — "
SR RGR Production First Rock I, LLC 361-884-0863 Facsimile
Barry J. Rava 361-993-6357 Home
President Gre Robertson 361-215-5559 Cell
_ 99 210-260-0300 Mobile
Mobile: 281-235-7507 PO. Box 820253
Office: 713- 621-7282 Houston, TX 77282-0253 Main Office San Antonio
'y e 600 Leopard, Suite 1800 7879 Broadway, Ste 207 1 i
ey 710 Bl ARG, ke 28 Gorpua Christi, TX 78401 San Anforio. TX 78209 e
WWW.ICarus0g. it o iy e 361-884-0791 210-822-2551
-}
v Wireline Services ‘ " . TOM SELMAN Ofc. (432) 563-0084
. selmanlog.com (800) 578-1006
w m r' d Weatherford International Ltd GEOVENTURES' tselman @selmanlog.com Cell (432) 288-2259
Ba e ﬂr 401 E. Sonterra Bivd., Suite 1
Sgn Antonio, Texas 78258
A Alvin Rowbatham +1713789 7250 s EL M A i’

AND ASSOCIATES, LTD.

GEOLOGICAL CONSULTING / SURFACE LOGGING SERVICES

P.0. Box 2093
Rock Springs, WY 82902

P.0. Box 61150
Midland, TX 79711

4833 Saratoga #624
Corpus Christl, TX 78413

YOUR CARD COULD BE HERE!!!

$30 FOR 10 ISSUES AD. PRICES PRO-RATED. EMAIL ROBBY AT ROBERT.STERETT@GMAIL.COM.
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Joe H.Smith

: President
=
Petrophysics, Inc.
Velocity Surveys - Synthetics - Sonic Log Data
713.560.9733

Crossroads Exploration

Gloria D. Sprague

Geologist

189 North First Street, Suite 111
Timpson, Texas 75975

Office: 936-254-3600
Mobile: 936-488-9428

Charles A. Sternbach, Ph.D

President

Qil and Gas Exp

A

Star Creek Energy Company

oration

office: 281
cell: 832.56

P.O.Box 863323 jsmith@petrophysics.com carbodude@gmail.com
Plano, Texas 75086 www.petrophysics.com gspragued532@att.net
Dennis A. Taylor Off: (361) BBB-4496 Ensiranumental &Lpfﬂ— & P Jim_ Tra'"lo_ -
President and Chief Geologist Fax: (361) 8868-4588 Senior Geoscientist
dennis@amshore.com — a Direct Line: (361) 844-6728 1330 Post Oak Boulevard
- II: - ouleva
Ay CellGraerasme JEANIE TIMMERMANN Sute 600
= Houston, Texas 77056
ke GEOSCIENTIST
Direct: 713.439.6773
AMERICAN SHORELINE, INC. TX LICENSE #2289 Davis Main:  713626.7766
AMSHORE US WIND, LLC Petroleum Fax  713626.7775
BOZN Ca:,mr:ahua ‘iln-?-t. Suite 1250 :D!‘p‘ CB" 713.823.9332
Corpus Christi, Texas 78401-0019 72)14 &&‘ﬁad #9 (36’) 99’_745’

www.amshore.com

Carpus Chuisti, TE 75413 finumevmana 7 F@mon.can

jtravillo@davcos.com

Austi
STél KEB 512.457.8711

ENERGY.: REEPRIVASEY

fax: 512.457.8717

WiLLiam A. WALKER, JR. Houston
Certified Petroleum Geologist 713.5922.0733
bwalker@stalkerenergy.com E g

cell: 512.217.5192
fax: 713.522.2879

1717 Wesr 6~ Srezr, STE. 230 « Austy, TX 78703
2001 Kmsy Dr., Ste. 850 » Houston, TX 77019

SEBASTIAN P. WIEDMANN

GEOSCIENTIST

WiLsos PLaza WiesT

606 N. CarancaHua, Suire 500
Correus CHiisti, Texas 78401 MOBILE (361
swiedmann.geo®@gmail.con

G46-4430

1ON

GEOVENTURES"

+1 713 789 7250
+1 281 781 1035
815436189
Fax 13 788 7201
dave.willis@iongeo.com

Dave Willis

2105 CityWest Blvd. | Suite 00

Houston, TX 77042-2839 USA

ROLF WOODS
Exploration Geologist

500 N. Water St., Ste. 11005 — CORPUS CHRISTI, TX 78401-0236
Work: (361) B83-7464 « Fax: (361} 883-3244 - Cell: (361) 947-9200
e-mail: wrwoods{Egmail com

YOUR CARD COULD BE HERE!!!
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