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Innovative illumination for complex geology
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StagSeis improves illumination beneath complex overburdens compared with standard wide-azimuth. This fast-track raw migration
shows considerably better continuity subsalt than the previous wide-azimuth data.

StagSeis™ is the leading full-azimuth, ultra-long-offset marine imaging solution that promises to reduce drilling
uncertainty in sub-salt plays and areas with complex overburdens. A proprietary acquisition design* with offsets of up
to 20 km and full-azimuth coverage, StagSeis offers improved illumination, velocity accuracy and natural noise and
multiple attenuation.

Combining StagSeis illumination with the proven benefits of BroadSeis™ bandwidth delivers enhanced image clanty
and deeper penetration as well as quantitative inversion results from the improved low frequencies.

*Patents pending

Passion for Geoscience &FCGG

cgg.com/stagseis
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By TED BEAUMONT

believed that peak oil had occurred or

would very soon, | worried about how
much longer AAPG would survive past its
100th anniversary, which comes up in just
four years.

At that time we all were making
assumptions about the future based on
the current “realities.” Now it seems safe to
say that AAPG will be around for at least 25
more years, and the question becomes:

Will there be a 200th anniversary?

Indeed, the recent shale gas revolution
caused petroleum geologists to rethink
assumptions that we commonly held.

The result?

» New theories evolved that sought to
explain how gas could be produced from
shale.

) Papers were presented at AAPG
meetings and symposiums, expounding
those new theories.

» Many of those theories were published
in the AAPG BULLETIN and in the online
journal Search and Discovery.

Exploration for unconventional
reservoirs requires petroleum geologists
to learn more about things that we once
considered esoteric. Now, for example,
we must absorb concepts of rock
mechanics, basin modeling and analytical
geochemistry.

Petroleum geologists also need a
better understanding of well drilling and
completion, which until recently were the
territory only of petroleum engineers.

J ust a few years ago, when most of us

EE

Over the past year, the AAPG Executive
Committee made science a priority.

By delivering state-of-the-art geologic
concepts to its members, AAPG helps
make them more effective explorers and

developers of the
world’s petroleum
resources — therefore
anything we can do

to strengthen AAPG’s
scientific efforts makes
AAPG more valuable
and indispensable to
its members.

Shale gas and,
more recently, tight
oil are some of the latest examples of the
critical importance of sharing information
—and AAPG has several vehicles for that
purpose.

AAPG’s flagship, the BULLETIN, has a
long tradition (almost 96 years) of publishing
high quality, peer-reviewed papers.

The EXPLORER provides news of the
industry and its people.

AAPG’s online, open-access journal,
Search and Discovery publishes hundreds
of papers (approximately 860 in 2012) each
year that were presented at meetings and
would never be published elsewhere.

Soon AAPG will publish memoirs and
other science as e-books.

BEAUMONT
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Clearly, AAPG is evolving to meet the
new science needs of its members.

Along those same lines, the AAPG
Executive Committee approved two
important new changes during the past
fiscal year:

» Beginning this fall the Society of
Exploration Geophysicists (SEG) and the
AAPG will publish a new journal called
“Interpretation.” It is intended to create a
synergism between SEG'’s technological
expertise and AAPG’s geological
proficiency.

) The other very critical new
development approved by this year's
Executive Committee is the creation of
a new technical division to be called the
Petroleum Structure and Geomechanics
Division.

The Executive Committee envisions
this new division as the first of many other
technical divisions that will invigorate
AAPG’s science program — which is our
heart and soul.

| believe that AAPG will celebrate
its 200th anniversary. One thing is
certain, though — it will not be the same
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organization it is today.

Old assumptions will again and again
be challenged, and then revised or
discarded as we go forward — because in
order for AAPG to last another 100 years
it must evolve to stay true to its mission
of advancing the science of petroleum
geology by delivering high quality, timely
scientific information to its members.

* ok *

It has been a privilege and an honor to
serve as AAPG president for the past year.
AAPG is blessed with a talented staff — they,
under the leadership of AAPG Executive
Director David Curtiss, make serving as an
AAPG officer a real pleasure. My special
thanks to them.

And my special thanks, too, to all
members who generously donate their time,
information and ideas to AAPG.

You make AAPG the special organization
that it is.

"I:-/-Ew\

andi Martinsen, senior lecturer-pe-
troleum geology at the University
of Wyoming, Laramie, Wyo., has

been voted president-elect by the AAPG
membership for the 2013-14 term and

Also elected were:

3 Vice president-Regions — John
Kaldi, Australian School of Petroleum,
University of Adelaide, Adelaide,
Australia.

[ Secretary — Richard W. Ball,
Chevron Upstream, Southern Africa

will serve as AAPG president in 2014-15.

SBU, Houston.

O Elected editor — Michael Sweet,
ExxonMobil Production, Houston.

Both the vice president-Regions and
secretary will serve two-year terms. The
elected editor serves a three-year term.

The newly elected officers will
begin their duties July 1, serving on an
Executive Committee headed by Lee
Krystinik, principal with Fossil Creek
Resources, Arlington, Texas, who
assumes the AAPG presidency.

Others on the 2013-14 committee

— and serving their final year of their
term of service — are vice president-
Sections Thomas E. Ewing, geoscientist
and partner, Yegua Energy Associates,
and geoscientist, Frontera Exploration
Consultants, San Antonio; and Treasurer
Deborah K. Sacrey, owner, Auburn
Energy, Houston.

Also on the new committee will be
Lawrence H. Wickstrom, with Wickstrom
Geoscience, Worthington, Ohio, who
will assume the chair of the House of
Delegates.
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Rocky Mountain high? Operators
throughout the Rocky Mountains
region have reasons to be cautious —
but just as many reasons to smile.

1 0 Who's got the last laugh now? The
Uteland Butte once was a sandstone
that operators quickly passed
through — and often ignored — on
their way to other targets. But things
are changing in Utah.

1 4 Complex considerations: Mention
the Bakken Formation and most
people think of unlimited potential —
but several dynamics have a huge
impact on productivity.

20 Best foot forward: Trying to make a
deal? It isn't always the property or the
prospect that's being sold.

26 A bright idea: Lightning as an
exploration tool. Really. Just ask Ben

Franklin.

Across the universe: AAPG Memoir
101 takes a comprehensive look at
the potential for energy and mineral
resources in the solar system.
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Operation Overload: An unassuming,
extraordinarly quiet man keeps

a secret about his heroic past in
silence throughout his entire life.
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ON THE COVER:

Most Rocky Mountain operators express
cautious optimism when asked about the
current state of affairs in their region, but
at least one operation brings unbridled
excitement: WPX Energy found a big
Niobrara sweet spot in the Piceance Basin,
where it drilled a whopper that came to life
at 16 MMcf/d — choked back. It's shown on
the cover, and it's called, affectionately, “The
Beast.” Story on page 6; photo by Jim Blecha,
courtesy of WPX Energy.

On this page: A field trip exploring Utah’s
Little Cottonwood Canyon in the Wasatch
Mountains is part of this year’s Rocky
Mountain Section annual meeting. See
related story, page 8.
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University of Utah Takes IBA Ton Prize

eoscience students from the The winning team, representing The remaining eight finalists each
G University of Utah took the top the Rocky Mountain Section, received earned $1,000 in scholarship funds for
prize in this year’s Imperial Barrel individual medals and a $20,000 their schools plus individual medals for
Award competition, beating out 10 other  prize for their school’s geoscience themselves as IBA finals participants.
teams from geology and geophysical department. The IBA program gives teams of
departments from around the world. Finishing second (Selley Cup students the chance to evaluate the
The finals were held in Pittsburgh winners) was the team from the petroleum potential of a sedimentary
right before the start of the AAPG Annual  University of Oklahoma, representing the  basin and to test their creative geological
Convention and Exhibition. Mid-Continent Section, which earned interpretations. Their work must be
For the second year, the awards individual medals and $10,000 in completed in a six-to-eight week period,
ceremony was held immediately before scholarship funds for the department. with results presented to — and judged
the convention’s opening session — Finishing third (Stoneley Medal by — an independent panel of petroleum
emceed by IBA co-chairs David Cook winners) was the team from Sultan industry experts.
and Chuck Caughey, and featuring Qaboos University in Oman, A total of 107 teams from 30
swirling lights, rollicking music and representing the Middle East Region, countries, involving at least 535 students,
a celebratory atmosphere — and was which earned individual medals and competed in this year’s IBA program.
attended by a crowd estimated at more $5,000 in scholarship funds for their A full report will be included in the
than 500. department. July EXPLORER.

in partnership with

North West Africa Atlantic
Margin Roadshow

Exploration opportunities within Mauritania,
Senegal, The Gambia, AGC, Guinea Bissau and

Guinea Conakry.

Ministerial representatives from each of the
above Governments will be giving technical and
fiscal presentations based on the new Multi-
Client datasets acquired by Dolphin Geophysical
and TGS. One to one meetings with Ministerial
representatives are by prior arrangement and
can be booked when registering for the event.

Houston Roadshow

Date: Friday 6th September 2013

Venue: Westin Houston Memorial City,
945 Gessner, Houston, Texas, 77024, USA

London Roadshow

Date: Tuesday 10th September 2013
Venue: Holiday Inn Wembley, Empire Way,
Wembley, Middlesex, HAS 8DS, UK

Full service marine geophysical company
For further information please contact:

Dolphin: ian.edwards@dolphingeo.com

TGS: amesales@tgs.com
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During ACE

Top Students,
Six Chapters
Are Honored

_In Pittshurgh

University of Houston and six AAPG
Student Chapters were honored
in Pittsburgh during the AAPG Annual
Convention and Exhibition, as poster
award winners and the Outstanding
Student Chapter awards were
announced.

The Student Chapter awards are
sponsored by Schlumberger, which
announced its contribution of five
scholarships to the Outstanding Student
Chapters Awards.

Two universities were selected as the
2013 AAPG Outstanding Student Chapter
winners and four additional universities
were awarded honorable mention student
chapter scholarships.

The top Student Chapter awards
went to:

) The Colorado School of Mines,
Golden, Colo. (U.S.-based chapters) —
$1,500.

» The Universitas Indonesia, Jakarta
(international chapter) — $1,500.

Honorable mention awards were
given to:

» The University of Utah, Salt Lake City
($750).

) The Universitas Sriwijaya,
Palembang, Indonesia ($750)

) Wichita State University, Wichita,
Kan. ($250).

) Eotvos Lorand University, Budapest,
Hungary ($250).

Individual student awards for best
poster presentation at the Pittsburgh ACE
went to:

) First place: Bryan Ott, University of
Houston ($2,000).

) Second place: Luis Carlos Carvajal
Arenas, University of Houston ($1,500).

) Third place — Lucia Torrado,
University of Houston ($1,000).

) Fourth place — Oluwatobi Olobayo,
University of Manchester, England ($500).
AAPG has 277 chapters worldwide.

Student chapter requirements for
selection of awards are maintenance

of student AAPG memberships, active
AAPG faculty sponsor, participation

in the Geosciences Institute’s Earth
Science Week or other scientific outreach
programs, field trips, meetings and
special community events, and the use of
social media to promote their chapter.

“Schlumberger is committed to
working with students and universities
who continue to excel their geological
programs,” said Maurice Nessim,
president, PetroTechnical Services,
Schlumberger. “This is our sixteenth year
to sponsor the scholarships for the AAPG
Outstanding Student Chapter Awards,
and we are honored to support AAPG
with its development programs aimed
to promote academic and professional
opportunities, specifically engaging
students in the geosciences.”

For more information on AAPG student
chapters, visit: http://students.aapg.org/
index.cfm. £3

Three geoscience students from the
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Make expertise more productive—
In your key decisions

Expert knowledge matters most when you are making critical decisions. The Studio® E&P knowledge environment in the

Petrel® platform lets experts capture and share knowledge in the context of the reservoir challenge at hand—so every

team member can make the best possible decisions. Microsoft technologies, from Lync to Active Directory, combine
with smart indexing and fast filtering in a high-productivity work environment—so experts can weigh in when you

need them most,
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Optimism trumps the blues
R0CKY Uperators

sk a Rocky Mountain operator how it's
Agoing, and the answer might well be a
on-committal “it's going.”

There's both oil and gas aplenty in this
region, but as is the case elsewhere, gas
prices here continue to languish in life
support mode.

This can be a
downer in the major
gas-prone areas
where deep horizontal
wells requiring multi-
stage fracturing have
become the rule rather
than the exception.

These big babies
are expensive to drill
and complete.

But optimism trumps pessimism, and the
operators go about their business.

“Across the Rockies, people are having
success if they're careful where they're
drilling,” said past AAPG president and
Honorary member Steve Sonnenberg,
professor and Boettcher Chair in petroleum
geology at Colorado School of Mines,
Denver.

“One of the exciting things going on
is the development of the Niobrara in
the Wattenberg field in the DJ Basin in
Colorado,” he said. “Operators are drilling
horizontal laterals about 4,500 feet and
using multi-stage hydraulic fracturing. -

“The wells are coming on from 100 to
700 barrels of oil equivalent a day,” he
noted. “The total resource in Wattenberg

SONNENBERG

L &

They call it The Beast: WPX Energy’s Cyclone rig 17 on the GM 41-4 well and MV 7-4 pad
production equipment — a big Niobrara sweet spot in the Piceance Basin.

=ML £ i
“+Photo -by1_/f[n Blecha/Courtesy WPX Energy,

may be four billion barrels equivalent,
according to (a couple) operators.

“The Niobrara in the southern Powder
River Basin is also doing very well,”
Sonnenberg added.

He emphasized that the good news
about the Niobrara is the kerogen
associated with it is Type Il and will give
both gas and ail.

The Beast

The Cretaceous-age Niobrara is one
of the few formation names used in just
about every basin in the Rockies. It might
be viewed as being a bit offbeat in the
geological sense in that it's a shale, but also
not a shale.

“The Niobrara petroleum system is
a major petroleum system in the Rocky
Mountain region,” Sonnenberg noted. “It
consists of really rich source rocks with total
organic content between 3 and 8 percent in
areas, and the reservoir rock primarily being
limestone or chalk intervals.”

Nomenclature varies for the shale
associated with the Niobrara, e.g. Mancos,
Cody, Steele, Baxter.

Often targeted for ail production, the
Niobrara has proved to be gas-rich in a
number of areas. These include the well-
known Piceance Basin, which is a major gas
basin in western Colorado.

“The Niobrara shale play kicked off

See Rockies, page 8
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s priH more horizontal payl % Eliminate pilot holes] % 75+ clients and growing!

% Free trial software and videol

SES is for geologists who are
dissatisfied with drafting or gridding-
tool methods of geosteering horizontal
wellbores. SES is 3D technical
geosteering software that makes
wellbore stratigraphic tracking quick-
n-easy, accurate, and easily shared.
Unlike any other geosteering software,
SES provides a complete suite of
software features to handle your
horizontal drilling needs.

To learn more and get a free ftrial,
please contactusat...

wwwmakin hole.com

Phone 720-279-0182 5
support@makinhole.com bedl
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Now you can access powerful
3D gridding and meshing
technology to create realistic
and accurate representations
of your reservoir.

Improve reservoir insight and
cut substantial time from your
interpretation workflow.

Bring all of your geomechanical data into one
application with the new Baker Hughes JewelSuite™

geomechanics software.

1 bakerhughes.com

Create one-dimensional well models from offset wells,
upscale them to 3D reservoir models, and then apply
the results to predict the behavior of your wells in one
dimension. And update your forecasts in real-time
while drilling.

Baker Hughes pioneered petroleum geomechanics
software...and now our latest version allows you to

i© 1013 Baker Hughes Incomparated. AN Rights Resarved. 38130 52013

[
evaluate your reservoirs with even greater confidence. 'ﬂ.‘
BAKER
Advancing Reservoir Performance HUGHES
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for this year's Rocky Mountain
Section annual meeting, which
will be held Sept. 22-24 in Salt Lake City.

The technical program features more
than 130 oral and poster presentations
covering such diverse topics as:

» Unconventional resource plays
(including specific talks on the Uteland
Butte, Mancos Shale, Bakken Shale and
the Niobrara Formation).

» New resource plays (including
specific talks on the Mowry Shale,
emerging central Utah thrust belt
exploration and the Great Basin’s
“underappreciated” Middle Mississippian
unconformity).

» Lacustrine basins and microbial
carbonates.

CE Energy Elevated” is the theme

) Tight oil and gas plays.

» Geothermal resources.

» Emerging plays and new
discoveries.

The program also offers a special
session that focuses on “old but still
producing great oil and gas fields in the
Rockies,” eight core posters plus two
forums — one dealing with gas marketing
and another dealing with energy policy
(see related story, page 42).

“These forums will afford the
opportunity for attendees to interact
with panels of leading policy and gas
marketing experts,” said Tom Chidsey,
the technical program chair.

“The program offers something new,
old, innovative and unique that can
elevate everyone’s understanding of

energy demands and challenges,” he
added.

Other meeting highlights include:

) Five field trips and four short
courses.

» A “More! Rocks In Hour Head”
workshop for teachers.

) Two luncheons: The All-Convention
luncheon features Rebecca Williams,
Planetary Science Institute, talking
about “Roving the Red Planet: A Field
Geologist Explores Gale Crater,” and the
DPA luncheon features Rick Allis, Utah
state geologist and director of the Utah
Geological Survey, talking about “Our
Transforming Energy Sector — A Utah
Perspective on Trends and Changes.”

To register or for more information, go
online to rmsaapg2013.com.

Why does Weatherford Mudlogging enjoy almost 100% customer loyalty?

Jt-,i"

Crew on a volcano

EXCELLENCE
FROM THE
GROUND UP"

SURFACE LOGGING SYSTEMS

www.weatherford.com/surfacelogging
mudlogging.services@weatherford.com

?

Going the extra mile is par for the course at Weatherford. S0 when an

international oil & gas company requested a mudlogaing cabin on Mount

Cameroon, Dave, our logistics expert said, “No problem.” Maybe that's why,
in over 600 recent Field Service Quality Surveys, Weatherford Mudlogging
was rated “good” or “excellent”95% of the time. Whether your project is
routine or extreme, you can count on'Weatherford to move mountains on
your behalf. 115 just one more way Weatherford Mudlogaing is committed

to Bxcellence From the Ground Up.

v
Weatherford
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Rockies
from page 6

about three years ago,” Sonnenberg noted.
“It kicked off in a stealth manner because
people were having such great success in
the Bakken.

“A lot of acreage was picked off, and
there are more land plays going on now,” he
said, emphasizing “there are sweet spots.”

WPX Energy found a big Niobrara sweet
spot in the Piceance Basin where it drilled
a whopper in 2012 that came to life at 16
MMcf/d — choked back.

“It's probably one of the biggest
wells seen in the Rockies,” Sonnenberg
exclaimed.

“It was nicknamed The Beast.”

WPX announced the well produced more
than one Bcf of natural gas in just over 100
days. It tallied an average production rate
of almost 10 MMcf/d over the first 90 days,
even while choked back substantially.

Ralph Hill, president and CEO at
WPX, noted “the well is demonstrating
tremendous strength, and we're very
pleased with what we're seeing.”

This might be called an understatement
given the company expects that in the first
four months the well will produce what a
typical well in the shallower Williams Fork
formation in the Piceance produces over its
estimated life cycle of 25 to 30 years.

The 4,000-plus wells the company
has drilled in the Piceance Basin have
targeted the Williams Fork tight sands, for
the most part.

Plenty More to Come?

The Niobrara and Mancos shales in
general are located at depths of 10,000 to
13,000 feet and the Williams Fork at 6,000 to
9,000 feet.

WPX plans to drill four horizontal
Niobrara wells in 2013. The spud date for its
second Niobrara well was April 3.

The Beast itself would be a company
maker for many operators, but there
apparently are a lot more molecules trapped
in the neighborhood, awaiting release.

“Based on early indications from this
discovery in the Piceance, we're talking
about the potential to ultimately more than
double our current 18 trillion cubic feet
equivalent of 3P reserves,” Hill said.

“We see hydrocarbon saturation across
tremendous thickness in a highly over-
pressured environment,” he noted. “These
shales are located directly underneath
our current Williams Fork production in the
Piceance.”

The prediction is that much of this gas
can eventually be produced economically
owing to horizontal drilling advances and
the company’s completion engineers’
finesse in applying multi-stage fracture
technology, according to AAPG member
Steve Natali, senior vice president of
exploration at WPX.

When queried whether Rockies
operators in general see the glass as half-
empty or half-full given the current state of
gas prices, WPX media spokesman Kelly
Swan replied pragmatically.

“We believe a resurgence will take place
in the Rockies in terms of opportunities out
there in the right price environment,” Swan
said. “The resource is there; it will just take
the right price to go after it a little bit more
full bore.

“In the Piceance around 2007, 2008 we
had 25 rigs running in western Colorado,”
he said, “and we've been running five rigs
there in today’s much more modest price
environment.

“We're running everything very
disciplined.” 3
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" UNCONVENTIONALS

REU Houston 19-22 August 2013

Accurately Estimate « Optimize Well Spacing « Reliably Forecast Production

Through technical, operator led case
studies, this year's Reserve Estimation
Unconventionals meeting will increase
your ability to estimate reserves without
the benefit of long term production

data, identify the parameters for optimal
completions to improve unconventional
well performance and assess the

most reliable spacing determination
processes and workflows.

Compare and contrast game changing estimation
methodologies: Increase prediction accuracy even when
using analog data, review primary depletion type curves and
explore the benefits of numerical modelling with practical
example benefits of numerical modelling with practical example

Optimize well spacing: How to apply rate transient analysis
models in multi-well pads, use microseismic to characterize
fractures and prevent over aggressive or over conservative
down spacing

Effective completions: Examine the impact of completion
equipment on well ;"wi:ar“f::rrr‘r‘lar'lf"‘rJ, overcome the complexity
of creating multi AC 5 an "j maximize productivity
through hydre

Priority Code: AAPG
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Shah Kabir
Global Reservoir
Engineering Advisor
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Secondary target now in the spotlight
1conventional Uteiand E

eologic intervals that may have NORTH
G looked a bit ho-hum when pierced 0

by the drill bit on its way to the Real
Target can, on second look, yield some
pleasant surprises.

The Uteland
Butte Member of the
Eocene Green River
Formation in the Uinta
Basin in Utah is one of
these.

It's the basal
member of the Green
River, above the
Upper Paleocene to VANDEN BERG
Lower Eocene Wasatch Formation, which -
is predominantly a sandstone with red,
green and gray shales deposited in a -
fluvial setting.

In contrast, the Uteland Butte is _
indicative of a lacustrine environment and
is mainly limestone, dolomite, organic rich
calcareous mudstone and siltstone, with
some thin sandstones, according to AAPG
member Michael Vanden Berg.

Vanden Berg is a research geologist
in the Energy and Minerals Program at
the Utah Geological Survey. He currently
serves as president of the AAPG Rocky
Mountain Section.

The unconventional Uteland Butte zone
ranges in thickness from less than 60 feet
to more than 200 feet.

“The Green River Formation in the
Uinta Basin has been studied for over
50 years since the first hydrocarbon
discoveries,” Vanden Berg said. “But early

IUE

Central Basin

Green RIVEE il
G S perk

Depth in Feet
|

studies focused on the many conventional
sandstone reservoirs currently producing
large quantities of oil and gas.

“Little information exists on the more
unconventional crude oil production
potential of thinner, organic-rich shale/

We’re expanding
our business

And your horizons

BG Group is a world leading exploration and production organisation, with an
enviable portfolio of existing assets and future projects, across more than 20
countries. With some of our largest projects coming on stream over the next

two years and with our eye on future exploration plans, we require a significant

quantity of world class talent, to help support the delivery of our ambitious
growth programme.

BG Group is a highly technical business and our Exploration & Developments functions are the

N

SOUTH

Monument Butte

carbonate units,” he said, “such as the
Uteland Butte Member, Black Shale facies,
and deep Mahogany zone.”

The Uteland Butte historically has been
a secondary objective as the companies
drilled vertical wells through the Green
River and into the Wasatch, which was the
main target.

“They would often perforate the Lower
Green River along with the Wasatch,”
Vanden Berg said.

“However, there is a Uteland Butte field

in the central portion of the basin that is
productive from localized sand beds,” he
noted, “but this is unusual.”

Pressure Points

Vanden Berg described an active
scene today, noting that over the past few
years, companies have been targeting
the thinner carbonate beds in the Uteland
Butte with horizontal drilling.

“In particular they're going after a single
dolomite bed in the upper part of the unit,
which has 20 to 30 percent porosity but
very low permeability,” Vanden Berg said.
“That’s where the horizontal drilling comes
in —and the hydraulic fracturing.”

He noted that production from these
wells averages 500 to 1,500 Boe/d from
horizontal legs up to 4,000 feet long.

“Overpressure seems to be key to the
success of the Uteland Butte,” Vanden
Berg said. “Most of the production is within
the overpressure zone.

“That's why Newfield (Exploration Co.)
has taken the lead, because they have
acreage in the overpressure area, whereas
other companies are either further south,
west, or east,” he commented.

“Most companies are operating outside
the reservoirs overpressured zone, which
is hurting the economics of the Uteland
Butte play,” Vanden Berg said.”

See Uteland, page 12

BG GROUP

focal point for all subsurface activities. They are staffed by a large, multi-disciplinary team of
technical experts, spread across the world. So if you are a globally mobile, experienced Geologist,
Geophysicist, Production Technologist, Reservoir Engineer, Petrophysicist or Petroleum Engineer,
then we would be keen to talk to you.

.--"-’.

www.bg-group.com/careers

To register your interest, visit our careers website and post your CV against job
reference ADV1437 (Development roles) or ADV1438 (Exploration roles).

BG Group values diversity and is committed to equal opportunities; applications are welcome from all
suitably qualified candidates.
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The Difference Is a Thin Line.
Quantitative Knowledge Defines It.

KNOW BEFORE YOU GO. Success /S predictable. when you have accurate,
trustworthy knowledge to go on. And that comes from hard science,
specifically, guantitative and integrated rock physics, geopressure,
geomechanics and regional studies. Measurable, repeatable predictions.
lkon Science, the geoprediction company, has the smart software
assessment tools and a global technical support infrastructure that

allow you to drill with confidence. Now vou know. www.ikonscience.com

A
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The Present And Future Of GeoPrediction

WWW.AAPG.ORG JUNE 2013 11



EXPLORER

i e

Warning: Our data has gone mobile

(You may never return to the office)

ata almost any p y timee,

gh gDCweb on your tablet,

LOGIC

Pl SYSTEMS

omer-driven data, inte
-miaking e

Leading the waay i

and se

5 and more from almost anywhere. For more information
te at www.geoLDGIC.com

12 JUNE 2013 WWW.AAPG.ORG

Overlooked by past operators — and even some geologists — the Uteland Butte is indicative of a lacustrine environment and is mainly limestone, dolomite, organic rich calca
siltstone, with some thin sandstones. It also has become a hot target “with significant potential” in Utah, and the subject of intense research and investigation.

Uteland
from page 10

Making It Better

Right now, the Utah Geological
Survey is evaluating how to make these
fringe areas of the Uteland Butte more
productive.

“We see significant potential in the
fringe area,” Vanden Berg noted. “The
question we want to answer is what is the
best way to complete these horizontal
wells to unlock that potential.”

There’s a whole lotta research going
on.

Vanden Berg is principle investigator
for a newly launched three-year-
long program funded by the National
Energy Technology Laboratory —
Liquid-Rich Shale Potential of Utah's
Uinta and Paradox Basins: Reservoir
Characterization and Development
Optimization.

The overall goal of the study is to
provide reservoir-specific geological and
engineering analyses of:

) Emerging Green River Formation
tight oil plays, such as the Uteland Butte
Member, Black Shale facies and others in
the Uinta Basin.

) Established yet understudied Cane
Creek shale (and possibly other shale
units) of the Pennsylvanian-age Paradox
Formation in the Paradox Basin.

Hands-On Experience

If you were on the scene during the
recent AAPG Annual Convention and
Exhibition in Pittsburgh, you may have
examined a Uteland Butte core that
Vanden Berg transported in for a core
poster session.

The core, which is from the productive
carbonate zone in the Uteland Butte, was
acquired from the Bill Barrett 14-3-45 BTR
well in southwestern Altamont Field.

“The horizontal drilling objective, as
analyzed in the core, is a five-foot interval
of fractured dolomite, with porosities
between 14 and 26 percent, interbedded
with organic-rich limestone,” Vanden Berg
noted.

“The TOC values for the 60 feet of
recovered core range between 2 and 5
percent, while Ro (vitrinite reflectance)
values range between 0.7 and 1.1,
indicating these rocks are self-sourcing.”

Not to worry if you missed the Uteland
Butte core-viewing opportunity in
Pittsburgh. Word has it that you'll have
another chance during a session at the
upcoming AAPG Rocky Mountain Section
meeting in Salt Lake City in September. I3
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Unconventional succes:
unconventiona

KJ, we have one priority:
we find oil.

dig delivers quick answers to
/ guestions that arise in the
fast-paced world of unconventional
resource plays.

Our Services:

Stable Isotope Lab
Consulting Services
Basin Studies
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Geochemistry for Energy™

Learn more: digforenergy.com
(303) 531-2030
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Dynamics Impact

] ap photos co
of Cosima Thelo

By LOUISE S. DURHAM, EXPLORER Correspondent

he mere mention of the Bakken
TFormation conjures up thoughts of a
seemingly unlimited oil supply.

The now-famous upper Devonian-lower
Mississippian Bakken shale oil play in
Montana and North Dakota is indisputably a
world class petroleum system.

The prolifically productive play no doubt
is a long-term hydrocarbon supply source,
given that the just-released 2013 U.S.
Geological Survey resource assessment
estimates a mean oil resource of 3.65 Bbo
for the Bakken Formation, along with an
additional 3.73 Bbo for the underlying Three
Forks.

Reportedly, 450 million barrels have
been produced in this area since 2008.

Like any play, some wells are better than
others, for any number of reasons.

Factors influencing productivity in the
Bakken play are the focus of a doctoral
dissertation being prepared by AAPG
member Cosima Theloy, a doctorate
candidate in geology at the Colorado
School of Mines.

The Bakken is a technology-driven
play showing a clear trend of increasing
production rates over time, as drilling
techniques and well completion designs
have become more sophisticated.

The formation is comprised of an upper
and lower shale member and a mixed
siliciclastic middle member, which is usually
referred to as a dolomite sand or a sandy
dolomite.

The shale zones source the
hydrocarbons for the fractured dolomite and
for the Three Forks formation below.

Research Objectives

Theloy compiled a lengthy array of
objectives to tackle for her research,
including:

) Identify sweet spot and low productivity
areas and analyze the cause.

) Evaluate the effect of improving
technology.

» Develop a method to distinguish
completion-related production
enhancement versus geology-induced
productivity variations.

) Study the relationship between
hydrocarbon generation and observe pore-
overpressure in both middle Bakken and
Three Forks.

) Create pressure map for middle

WWW.AAPG.ORG

AAPG member Cosima Theloy, a
doctorate candidate in geology at the
Colorado School of Mines, will present the
paper “Factors Influencing Productivity
in the Bakken Play, Williston Basin,” at
the inaugural Unconventional Resources
Technology Conference, which will be
held Aug. 12-14 in Denver.

Theloy’s talk will be presented at 2:20
p.m. Tuesday, Aug. 13. Her co-author
is past AAPG president and Honorary
member Steve Sonnenberg.

The paper is part of a session on
“Unconventional Tight Oil and Tight Gas-
Carbonates.”

Bakken without using older, unreliable DST
data.

) Determine role of natural fractures in
Bakken play.

) Impact of facies variations on rock
mechanical properties and fracturing action.

» Whether hydrocarbon migration is
significant in Bakken petroleum system.

) Importance of traps and their impact
on presence or absence of hydrocarbons.

By her own account, she worked with a
vast amount of data. These data included:

) Production and completion.

) EUR data.

) Pressure.

) Reservoir rock.

» Rock mechanic.

) Source rock.

When it comes to well completions,
optimal completion design depends on the
area and field maturity.

“Since 2010, the majority of operators
have employed massive hydraulic fracturing
treatments (in the Bakken) with up to 40
stages while pumping millions of pounds of

See Productivity, page 16




With GeoTeric™, you can extract accurate, multi-layered
subsurface information from seismic data in days, not weeks.

By directly translating geophysical data into geological information, you can fully explore
and interact with the geolc expressions within your data, cutting substantial time from your
interpretation waorkfl

Uncover the full potential of your seismic data and evaluate reservoirs with greater
confidence, powering the most informed, seismically driven decisions you've ever made.
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he first deadline for big
Tsavings on registration

fees for the upcoming
AAPG International
Conference and Exhibition
arrives this month.

Members can save up to $295 if they
register for the meeting by June 20.

This year’s ICE will be held Sept.

8-11 in Cartagena, Colombia — the first
time the event will be held in Colombia.
The theme is “Energy for Integration and
Prosperity.”

The official ICE announcement was
mailed to members in late May, offering
information on the technical program,
the special “country session” panels,
luncheons and all activities planned

Register Now for Reduced ICE Fees |
€
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Productivity
from page 14

proppant,” Theloy said.

“But numerous older wells outperform
younger wells despite technological
advancements,” she noted, “suggesting
that geological factors have a larger impact
on production than the completion design.”

Theloy pointed to such fields as the
giant EIm Coulee and Parshall, where wells
ordinarily underwent maybe five-stage
fracturing early on. These wells are still
out-performing new ones in fields such as
Rough Rider, where high-end completions
using 40-stage fracturing are the norm.

The Rough Rider field lies to the east of
Elm Coulee field and west of Parshall.

“Rough Rider is not the best geological
area, but the aggressive completions work,”
Theloy said. “But they produce a lot of water,

for the meeting — including
details of two plenary
sessions that will be held
Monday, Sept. 9. They are:

» National Oil Company
Forum, featuring top level
officers of Latin America’s largest and
most influential NOCs.

) Global Trends — Independent Oil
Company (IOC) Perspective, will be a
look at the dynamics and factors driving
global energy trends.

The information also is online, at
www.aapg.org/cartagena2013.

Most important: Register before June
20 to take advantage of the reduced
fees.

ABOVE
AND
BEYOND
REGIONAL

GRAVITY | MAGHNETIC |

RECONNAISSANCE

ELECTROMAGNETIC

| RADIOMETRIC | HYPERSPECTRAL | SEISMIC

Understand regional geclogy at the basin scale. Develop 30 subsurface models
when only 2D seismic lines exist. Delineate regional prospectivity based upon
integrated interpretations of structure, lithology, and predictive hydrocarbon
indicators. NEOS multi-measurement interpretation lets you do it all quickly. And
at a fraction of the cost of traditional ground-based data acquisition methods.
By integrating newly acquired airborne datasets with existing seismic and well

data, we deliver highly constrained 3D models of the subsurface and provide the

insights you need to make decisions about where to explore, lease, and target

future seismic investments. Find out more at

and a barrel of oil there probably costs a lot
more than a barrel at EIm Coulee.”

She did emphasize that EIm Coulee is
a geological sweet spot with enhanced
reservoir properties. This is most assuredly
a big plus for productivity/economics.

Factors for Productivity

Theloy summarized some of the
geological factors that can influence
productivity:

) Reservoir quality and thickness.

» Rock mechanical properties.

) Natural fractures.

) Pore-overpressure distribution.

) Organic geochemical parameters.

“The interplay of hydrocarbon generation
potential and maturity results in tremendous
over-pressuring and creation of fracture
permeability and secondary porosity,” she
said.

“A combination of overpressure and
buoyancy-driven migration of hydrocarbons
into updip traps can result in large scale
accumulations, such as Sanish-Parshall and
Elm Coulee,” she continued.

There’s much ado about hydraulic
fracturing these days — particularly the
chemicals being used. The proppants used
to hold the cracks open to allow for flow
have escaped attention, in large part, during
the conversations/confrontations.

They were on Theloy’s radar screen.

“The main type (in the Bakken) is sand,
but there’s been more of a shift to ceramic,”
she said. “I looked at the effect of proppants
on production and separated it into sub-
areas, so the geology was fairly the same.

“In all three areas, it showed that a
mixture of two-thirds sand and one-third
ceramics works best.”

Some of her other conclusions include:

» Natural fractures play a significant role
for production but don't define sweet spots.

) There is good correlation between
hydrocarbon generation, pore-overpressure,
inferred oil saturations and productivity.

) Low productivity areas probably are
a result of migration, e.g., flanks of Nesson
anticline.

) Bakken and Three Forks pressures
indicate an inverted continuous system with
pressure leaking off at the top, apart from
Parshall pressure cell.

) Parshall area has a mix of locally
generated and migrated oils. 3

s £ .

Examples of natural fractures found in the
Bakken Formation.
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discover
more

..With Spectrum’s
Multi-Client seismic

More than just data...

Spectrum’'s experienced teams of
geoscientists use seismic interpretation
to evaluate the hydrocarbon potential of
the basins we work in, target key plays
and solve imaging challenges. This enables
our clients to make better decisions
with the data they buy. Find out more at:

‘w Spectrum www.spectrumasa.com
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SOUTH DAKOTA

Red line defines the Williston Basin boundary; the blue line defines the Bakken TPS; the peach
area is the Three Forks Conventional AU, and purple shows Three Forks continous oil AU.

INORTH DAKOTA

he much-anticipated updated
Tnumbers that all thought would reveal

even more about an already prolific
area are in —and the numbers are giving
operators yet another reason to smile.

The bottom line: When you combine
the mean oil resource of the Bakken
Formation in North Dakota and Montana
with the underlying Three Forks, you get
: I = a total estimated mean of 7.4 Bbo of
undiscovered technically recoverable oil.

This is the number just released by the
U.S. Geological Survey resulting from its

GAS PROSPECTING JUsT GOT EASIER - AND MORE ACCURATE.
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Unlike regional studies that take months or years to complete,
our data packages are available now. What's more, there is no
required contribution on your part, so your proprietary
information stays secret.

Get up to speed quickly on an area. Become an expert
overnight on a prospective play. Explore the possibilities without
buying a lease, drilling a well, or taking time to test samples.

To learn more, visit weatherfordlabs.com today.

You could find more untapped gas tomorrow.
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new reassessment of the Bakken shale
play in the Williston Basin in North Dakota
and Montana (April EXPLORER).

This area has produced about 450
million barrels of oil since 2008.

The initial USGS assessment of
the Bakken in 2008 estimated a mean
of 3.65 Bbo for unconventional oil
resources (June 2008 EXPLORER).
While that number remains steadfast,
the reassessment allocates an estimated
mean resource of 3.73 Bbo to the Three
Forks, bringing the total to 7.3 Bbo, with
a range of 4.42 (95 percent chance) to
11.43 Bbo (5 percent chance).

The Three Forks resource was not
included in the 2008 program, as the
play did not demonstrate significant
momentum until early in 2012. Until then,
the operators’ principle focus had been
on the overlying Bakken.

The Bakken has sometimes been
tagged the “Saudi Arabia of the United
States.” The reassessment release
essentially coincided with an international
oil dignitary’s statement reported in the
mainstream media that the United States
is naive to contemplate the possibility of
energy independence.

What the future might hold is a whole
other story.

Oil AND Gas

Commenting that such a quick
reassessment is rare, the USGS
emphasized the Bakken is an unusual
reservoir. The agency noted that what
is technically recoverable has changed
during a short period of time.

More than 4,000 wells have been
drilled in the Williston Basin since the
2008 assessment. These have provided
a trove of additional data, including an
enhanced understanding of the Three
Forks and its resource potential.

Qil is not the only game in play here.

The Bakken and Three Forks
reportedly are estimated by the
USGS to contain a mean of 6.7 Tcf of
undiscovered, technically recoverable
natural gas and 0.53 billion barrels of
undiscovered, technically recoverable
natural gas liquids.

Gas estimates range from 3.43 (95
percent chance) to 11.25 (5 percent
chance) Tcf and 0.23 (95 percent
chance) to 0.95 (5 percent chance)
billion barrels of natural gas liquids.

The agency reported this estimate is a
nearly threefold increase in mean natural
gas from the 2008 assessment and an
almost threefold increase in mean natural
gas liquids resources. These increases
are attributed for the most part to the
inclusion of the Three Forks formation.

The USGS effort is receiving kudos
from some of the experts — including
AAPG past president and Honorary
member Steve Sonnenberg, professor
and Boettcher Chair in petroleum
geology in the Department of Geology
and Geological Engineering at Colorado
School of Mines, Denver — and head
of the school’'s Bakken Research
Consortium.

“l think the new assessment by the
USGS is very good,” Sonnenberg said,
“and agrees with successes seen by the
operators.” 3
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Deal yourself in
ool O d OdIeSITIdI: 11PS I( 1LV Jycliic

By LOUISE S. DURHAM, EXPLORER Correspondent

exploration manager at Petro-Hunt LLC.

“Even if your delivery is bad, you can show

ssst, buddy, have | got a hot prospect
for you.

You're gonna love it. “YOU , re SE' li ng yOU I‘SE|f a nd the integrity and technical competence - you
can convey the prospect better than
Industry newcomers might cringe at the prOSPECt’ play or whatever. TO SE" anyone.”
thought of such a sales tactic. you I‘SE|f be \]0UPSE|f and present it Brachman presented “Three Rules” for
Veterans remember the here-again, ’ selling your prospect, which he reiterated
gone-again euphoric times in the business ¢ as if to your best friend.” several times during his presentation:
when this is all it took to cut a deal, but ;« » Know your audience and their agenda
today it requires a focused professional BRACHMAN (not yours).
presentation. ) Get to the point — keep it simple.
Honing your selling skills is a must. during a talk focused on prospect selling yourself and the prospect, play or whatever. ) Listen.
“A prospect presentation is a sales that he gave at the Playmaker Forum in “To sell yourself, be yourself and present He noted that you must keep in mind
pitch,” said AAPG member Steve Brachman  Houston earlier this year. “You're selling it as if to your best friend,” said Brachman, that a prospect is not a science project but

rather an investment vehicle — people are
willing to pay for it. It has present value to
you and the potential for great future value.
Brachman pointed to two key audiences:
) Backers — These folks are behind you
from the get-go. You can't promote to them

"Sigﬁiﬁﬂﬂﬂt discoveries but must convey risk and economics.

in Muzamhiqm and Tanzania” ‘ 2 - ) Investors — A sophisticated lot who
u Ic IE" expect to be promoted. Investors look
ful presa“ WE" ; at risk from their own view, their internal

Angola” / it e ao sol be a tedi

0 . ' rospect selling can be a tedious

ngu a OIL DISCOVERY challenge, as Brachman demonstrated via
5 Sea” % a summary of prospect selling within one’s

own company. Different audiences require
different presentations.

This is where the first of the Three Rules
comes into play.

L el g .."F -t “Before you give your presentation,” he
k :f:ﬁ: | cautioned, ‘think about the agenda of the
| audience and what type of presentation you
1*:’7‘1 L e ¢ have to give just within your company.”
- L] - k

The Art of the Deal

Here’s a brief guide.

) Your initial spiel will be directed to
the supervisor whose agenda is technical
excellence, such as whether the prospect is
technically viable and competitive.

Your agenda is approval, in order for you
fo go to the next level to make the pitch.

) At the second level, your presentation
is directed to the exploration manager who
is looking for technical excellence and
all the other things, such as whether the
prospect makes economic sense and fits
into the budget.

Once again, your agenda is approval
so that you can move along to the next
audience.

) In a company where the exploration
manager doesn't make the decision to
drill, your next gig will entail company
management, e.g. CEQ, president,
etc. Senior management’s agenda is
IMPACT, according to Brachman, and the
presentation must be decidedly different
from what you gave to your supervisor.

He emphasized that while you're
standing there making noise, these higher-
ups want to determine how the prospect
fits into what the company is doing. Maybe
constructing a pipeline overseas better suits
its needs.

Your agenda here is both prospect
approval and personal approval.

) Provided you get the go-ahead, your
next step up places you in front of the board
of directors who have an agenda of basic
comprehension and assurance.

You, however, want personal approval.

You can put a map on the wall, but most
of this audience won't understand it and
won't care.

We make the data, you make the news.

The recent successes in the Barents Sea and the West Africa presalt Kwanza Basin
all have WestemGeco multiclient data at the heart of the story.

Dur diverse, experienced multiclient teams identify the best opportunities in the most
promising areas and provide you with new data using the latest technologies.

Wirite your own success story with our multichient data library:
slb.com/multiclient

WesternGeco

See Success Story, page 24

20 JUNE 2013 WWW.AAPG.ORG



EXPLORER

Surface
Geochemistry

Increase your exploration success

For over 25 years, Robertson Geolab has been helping reduce
exploration risk with geochemical surveys, analysis and
interpretation so you have the knowledge to make efficient
decisions in advance of basin commitment and prospect drilling.
Discover the advantages of incorporating non-invasive,
environmentally-friendly surface geochemistry to increase your
exploration success, both at regional and prospect levels.

Geochemical surveys provide a unique dataset on seeped hydrocarbons
Nature of the source rock

Multi-source rock recognition

Maturity of the source rock

Hydrocarbon nature and degradation levels

Confirmation of petroleum systems and basin modeling data
Provision of additional services including heatflow

and geomicrobial prospecting

Passion for Geoscience ROBERTSON

cgg.com/robertson A CGG Company
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By BARRY FRIEDMAN, EXPLORER Correspondent

he spent talking to the press during the

Deepwater Horizon blowout in 2010,
Donald Van Nieuwenhuise — one of this
year's AAPG Public Service Award winners
—didn't put his foot through his television
when it was all over.

From the day of the initial explosion at
Macondo, April 20, 2010, to the day the
well was officially capped, almost five
months to the day on Sept. 19, AAPG
member Nieuwenhuise cajoled, cautioned,
assuaged, informed and corrected
reporters, hosts and public officials on PBS,
CNN and NBC.

Maybe more than an award, he deserves
a medal.

“Several times | was called at 3:30 in the
morning for interviews,” he said. “I tried to
keep my interviews early in the morning or
late in the afternoon so that | could do my
day job.”

And that day job is at the University
of Houston, where he is director of the
professional geoscience programs in the
department of geosciences, as well as
director of the Applied Sequence and
Biostratigraphy Program.

During the crisis in the GOM, most agree
he was a sane voice in the discussion, an
honest arbiter, translating difficult geological
phenomena between the industry and the
press — a press that often had the attention
span of a non-majoring freshman in
Geology 101, forced to take the course, and
the mood swings of a six-year-old who didn't
want to get out of the pool.

It’s a wonder, considering how many hours

22 JUNE 2013
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In boxing parlance, while those 4.9
million barrels were being soaked up in the
waters of the Gulf of Mexico, he didn't stay
on the ropes, didn't trade punches —he
bobbed and weaved.

And considering the beating the industry
in general and BP specifically were taking,
he was “even” on most cards when the
ordeal ended.

As a Matter of Fact

He still remembers the toughest rounds.

“BP's engineers and geoscientists
assigned to fixing the problem were not
the same as the ones that created it,” he
recalled. “The distinction was never made.”

Legally, he said, “You cannot praise
the company you are accusing of guilt.”
Nevertheless, his goal and biggest
frustration was to remind reporters — and by
extension, viewers — of that simple fact.

“BP personnel were all one group of bad
people in the industry, according to most
media folks,” he said.

But he wants there to be no

™

“The interviewer and
audience are hungry for
real information.”

misunderstanding — and said so at the time
—who was at fault.

“BP was one thousand percent guilty,”
he said. “There were at least 11 serious
mistakes (same as the number of deaths)
prior to the blowout on their watch on
their rented rig. Guilty as charged. | never
excused that.”

Deepwater, however, was a new kind of
beast — for both industry and the press.

When it came to capping the well,
Nieuwenhuise had to trumpet the credible
information, debunk the hype, control the
fear, temper the hope and discard the
stupid — like the nuclear option.

“There is not enough room in the
EXPLORER to explain how many ways that
was a bad idea,” he said. “I will say soft
water-laden sediment, that makes up a big
part of the continental shelf, is not a good
thing to shake and | will leave it at that.”

But it takes a skill — and patience — to
explain to a nervous producer doing show
prep at three in the morning the concept of
hydrostatic pressure.

“One must be straightforward,” he says

of his approach in general, “and only let
the media lead you if you are 100 percent
behind what they are saying.”

And if you're not?

“Be ready to disagree with them when
they get something wrong,” he said, “but
say it as it is, a matter of fact.”

Who Do You Trust?

Talking to the press is a job he likes,
but one, more importantly, he thinks is
necessary.

“Actually, as an instructor, it's the reason to
get on the news and spread the word,” he said.

Where it gets tricky is when scientists use
exaggeration or opinions.

“The interviewer and audience are
hungry for real information,” he said.

Nieuwenhuise doesn’t overwhelm either
the audience or the host with his science cred.
As an example, CNN host Ali Velshi once
asked him about the business of “top kill.”

“When | explained how a top kill could
work, Velshi looked at the camera and said
to his viewers, ‘He just explained that like he
was tying his shoes.”

To that extent, Nieuwenhuise said, “Many
people fear science and complex systems
because of the vocabulary. Most things can
be explained in simple terms — and with
simple terms you engender their interest.”

And because of that approach and
delivery, Velshi called Nieuwenhuise, “The
professor we can trust.”

See Awardee, page 24
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Global

Geophysical Services

THE EARTH SINGS

Global Microseismic Services’ Ambient InSight™ offering uses the incredible sensitivity of the TFI™ method
to map fractures prior to drilling or completion of wells. This technique uses seismic emissions (Ambient Micro-
seismic™) caused by naturally occurring stress and pressure variations associated with earth tides and tectonic
activity to directly map fracture networks. Unlike the monotonous drumbeat of traditional proxy hypocenters,
TFls use the complete spectrum of microseismic emissions, resulting in images that resound with the fullness of
a symphony orchestra.

And thanks to the 32-bit technology in our AutoSeis® High Definition Recorder, we can capture the faintest
passages of the earth’s song, providing our clients with incredibly detailed images of the fracture networks in
their reservoir.

Global Listens

Global Microseismic Services®

Global Microseismic Services, Inc. GAI N Imight}

a Global Geophysical Services Company
13927 S. Gessner Road @ Missouri City, TX 77489
tel +1 713-972-9200 www.globalgeophysical.com
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Awardee
from page 22

Never Cry Wolf

So how does one become the media’s
“Go To” guy, anyway?

“I never imagined this or anything like it
would happen to me. It was very daunting
at first,” he said. “The first reason | was
asked is because | do not work for an il
company.”

In retrospect, he doesn't think the media
did a disservice during Deepwater — in fact,
it was a job nobody knew how to do, for
this was unparalleled.

“The media was trying to do their best,”
he said. “They knew this was an important
event.”

And future events on this scale?

“The industry needs to be as
transparent and as straightforward as
possible when speaking to the press,”
whom he calls — don't laugh — “good
listeners.”

“The development of quick response
companies is now a no-brainer,” he said. “It
should have been before the spill.”

Pre-blowout, he says, too many corners
were cut and way too many mistakes were
made.

“This has really hurt the industry.”

But “post-blowout,” he says, “BP did a
very good job, and a lot was learned from
this disaster.”

As for the media bias, both right and
left, he has a warning.

“l would have to say that most did try to
explain and find answers,” he said. “Some
media outlets, however, definitely have
agendas. Unfortunately, all that does is

frighten people, and it takes human energy
away from solving the problem by creating
ones that do not exist.

“Itis bad enough to cry wolf all of the
time,” he added, “but when someone is
already facing a pack of wolves, it really is
a bad idea to cry wolf from behind them.”

The story he wants told — the one he has
said before and will continue to help tell — is
this:

“The oil industry employees are some of
the smartest people on the planet.”

He wants the press to know that many
also are the safest.

For him, personally, he takes the
television appearances with a sense of
humor and perspective.

Pleased and honored to receive this
award for the work he has done, he
reminds us, “My spot was often bumped
by the latest Lindsey Lohan news.” I3

Building Partnerships.

Every company is different, every project unique. At Weatherford, we
believe in getting every job right, listening to your concems, and working
with you to meet your needs and your expectations.,

Delivering Results.

We don't succeed until you do—that's the bedrock principle of our
business and the measure of our commitment. From start to finish,

our resources are focused on your objectives.

Contact and collaborate with us at
weatherfordcommunications@weatherford.com.

Stop by the Weatherford stand, #220, at the 2013 EAGE Conference in London.

Formation Evaluation | Well Construction | Completions | Production

2013 Weatherfced. Al nghts resenved

v
Weatherford

Success Story
from page 20

“They’re looking at the president of
the company while you're talking, and
if he’s nodding, that’s good,” Brachman
said. “They’re getting basic assurance
the person standing up there knows what
(she’s) talking about.

“Your job is to look like a normal human
being, don't drool, and don't look like an
alien,” he quipped.

The Sixth Sense

Moving on to the need to “get to the point
and keep it simple,” Brachman focused on
two key elements.

One of these is the Five-Minute rule.

“Most experts say you've got five
minutes to get to the point,” he said. “|
once listened to a presentation where
the presenter talked from a map for 45
minutes about a certain field before he said
‘and now way over here, we want to drill
something just like that.’

“| said to myself, why not just say
that way back,” Brachman said. “I had
completely lost interest; you can only pay
attention for so long.

“For my five minutes, | use what | call the
‘Talking Map,” he said. “Every seismic line,
every cross section, everything you've got
rotates around this map that stays in front of
the audience.

“You want this map indelibly etched in
their minds when you leave,” Brachman
emphasized. “This is your home base; it has
everything about your prospect on it.

“But it can’t be cluttered,” he cautioned.

Segueing to the listening rule, Brachman
noted that the most important thing is to
listen to verbal and visual (non-verbal) clues.

“When you're giving a presentation, you
must also listen to your sixth sense about
where you're going and stay on topic,” he
said. “This is not related to technical merits.”

Don’t Do This!

So much for the DOs.

The DON'Ts are equally important.

Brachman summarized presentation
don'ts:

» Not listening.

) Forcing your agenda — If you show two
seismic lines and are told that's enough,
don't insist on showing 12 more. The
audience is either good with it or doesn’t
care, so don't antagonize.

) The “bedtime” story — A prospect
presentation is not a story.

) Details, details, details — The audience
is not as in love with the details as you are.
Forget about how many bags of cement
were used on a well.

» Not listening.

When it comes to prospect expos,
Brachman said he prepares three
presentations — a 30-second presentation, a
five-minute presentation and the full, entire
presentation.

“At the end of 30 seconds, you give out
your card, the executive summary, shake
hands and ask if they would like to see
more,” Brachman said. “Some say yes, but
others move on, not because they’re not
interested but they may have a hundred
others to look at.”

There’s a handy tool to help you give
your presentation.

“That's the dreaded-but-very-useful
montage,” Brachman noted. “It's got all you
need in close proximity and one place.

“You can talk 30 seconds, five minutes
or two-and-a-half weeks on this,” he said.
“It helps to convey succinctly, precisely and
briefly what you're trying to do.” I3
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Interdisciplinary Micro to Macroscale Geomechanics
November 4-5, 2013

WESTIN MEMORIAL CITY 945 Gessner Road Houston,

TX 77024

e,

Geomechanical Approaches for
Optimization of Unconventional Reservoirs

Presenters and attendees will represent a broad
spectrum of industry professionals, including those
in the disciplines of geology, geophysics, and
engineering. The integrated topics will cover
advantages of using geomechanical characterization
to reduce difficulties in de-risking unconventional
reservoirs.

Day 1 sessions will focus on:
e Petrophysical & Geomechanical Integration
e Engineering & Geomechanical Integration
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b Day 2 sessions will focus on:

* Microseismic & Geomechanics
e Seismic, Structure, & Geomechanics

Speakers include technical experts from
industry, government and university.
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Be a corporate sponsor!
More information on registration, sponsorship, and the speaker line-up can be found at www.hgs.org

HOSTED BY THE HOUSTON GEOLOGICAL SOCIETY
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Seeking sky-to-earth correlations

1htnine keS — A New Exploration Tool?

By KEN MILAM, EXPLORER Correspondent

APG member H. Roice Nelson and
Ahis colleagues believe they have

found a new type of geophysical
data that will prove useful in resource
exploration.

You might say the idea came like a
bolt from the blue.

A few years back, a friend, Joseph
Roberts, asked Nelson an old question,
with a twist: “Does lightning strike twice
in the same place? And if it does, could it
be related to geology.”

Roberts has witnessed lightning
strikes at apparently the same spot
while on duck hunts a year apart. It was
particularly intriguing because the hunt
was on property near the Hockley Salt
Dome in Harris County, Texas.

Nelson pursued the idea with another
friend, Jim Siebert, chief meteorologist
with Fox News in Houston, who has a
background in earth science and has
consulted for the industry.

They were aware of the Nationall
Lightning Detection Network, which had
been recording lightning strike locations
and related data since 1989, funded
mainly by insurance companies.

The NLDN database indicated
lightning strikes do cluster — and the
patterns tend to repeat over time.

Nelson compared the strike patterns
with geologic and exploration maps and
found some compelling correlations,
especially to telluric currents in the earth.

Nelson, Siebert and Les Denham

formed a company, Dynamic
Measurement LLC, and acquired rights
to use the lightning data for natural
resource exploration.

“This is not a magic bullet,” said
Nelson, one of the founders of Landmark
Graphics in the early 1980s.

“We get a new geophysical data type
about every decade,” he said. “When
we get one, people tend to oversell it,
and it never works out that way. Each
new geophysical data type eventually
develops a sweet spot, where it meets an
exploration need.

“We're taking it slowly,” he added.
“We've been working on it for five years
and acquired a patent for some of the
methodology.”

An Attractive Concept

A paper Nelson presented at the
recent AAPG Annual Convention
and Exhibition in Pittsburgh was “the
first really big presentation” of the
development.

Noting that Ben Franklin’s famous
lightning experiments occurred along
the now-famous Marcellus Shale, Nelson
said the new research shows that cloud-
to-ground lightning strikes appear to
be controlled more by variations in
telluric currents than topography or
infrastructure.

FRRTER

=

George R. Brown Convention Cenler
22-27 September 2013 * Houston, Texas USA

The SEG International Exposition and 83rd Annual Meeting will present technological
advancements being made in geophysics in a variety of disciplines: oil and gas,
mining, environmental, and near-surface geophysics.

Plan to attend and witness this premier geoscience event, showcasing new
and unique types of technology in exploration and associated industries.

* Registration opens: 8 July 2013
WWW.seg.org/am

EXPAMNDING GEOPHYSICAL FRONTIERS

George R. Brown Convention Genter
22-27 September 2013 = Houston, Texas USA

WWW.AAPG.ORG




EXPLORER

At Chevron, you'll join a team with the technology to take on
big challenges, the integrity to do it responsibly, and the drive
to keep the world moving forward. Are you up to the job?

Chevron is hiring experienced Chevron

geoscience professionals for positions THE
in the U.S. and around the world. ‘C':,l-?ﬁ!\!:lLENGE* '

To learn more about our positions and to apply, Human Energy-
visit us online at chevron.com/careers

An equal opportunity employer that values diversity and fosters a culture of inclusion.
CHEVRON, the CHEVRON Hallmark and HUMAN ENERGY are registered trademarks of Chevron Inbellectual Properly LLC. £ 2082 Chevron LLSA. Inc. All rights reservid.
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hundred kilometers. Why does it go
to ground where it does? Tall trees?

“A pipeline or a drilling rig that’s an
18,000-foot lightning rod?”

The questions are some that AAPG
member H. Roice Nelson has been
researching for the last five years.

In a paper he presented at the
recent AAPG Annual Convention and
Exhibition, Nelson and his co-authors
concluded “lightning strikes cluster,”
and that “lightning clusters appear to
be controlled by telluric currents and
geology, and by topography, vegetation,
infrastructure and water depths less
than 400 feet.

“These lightning strike clusters are
somewhat consistent over time — data

C loud lightning may travel a couple

il et T
hy (left) and lightning density in
the Marcellus of Steuben County, New York.

mining of lightning databases provides a
new geophysical data type,” he said.

“This data type is unique in that it is
already collected, ready for licensing
and evaluation, and is evergreen in that
new data is constantly being added to
the database,” he added.

The National Lightning Detection
Network database contains more than
strike locations.

For each strike the location, time,
rise-time, peak current, peak-to-zero
time, number of sensors recording
the strike, and some statistical
measurements are recorded.

“Each lightning strike has a unique
signature, and we can measure the
different characteristics and compare
them based on the location of the
strike,” said Jim Siebert, meteorologist
and a co-founder with Nelson of
Dynamic Measurements.

The NLDN is a network of some 330
sensors scattered across the continental
United States, primarily at airports.

In addition, data collection has begun
in other areas around the globe in the
last couple of years, Nelson said.

— KEN MILAM

With reservoirs becoming increasingly complex, you need the most
accurate information you can get to better understand your reservoir.

Weatherford Labs helps you get more from your core by combining an unsurpassed global
team of geoscientists, engineers, technicians and researchers with the industry’s most
comprehensive, integrated laboratory services worldwide. From core analysis, sorption,
geachemistry and isotopic composition to detailed basin modeling and comprehensive data
packages, we provide you with real reservoir rock and fluid information that hasn't been
distilled by a simulator or iterated by software.

We call it “The Ground Truth™ = giving you the accurate answers you need for better
reservoir understanding. You'll call it a better refturn on your reservoir investment. To leam
more, contact TheGroundTruth@weatherfordlabs.com.

v
Weatherford

LABORATORIES

weatherfordlabs.com

s h hnw |
Michigan topography (top) and lightning
density interpretation (bottom), showing
a possible correlation between lightning
strikes and production (red gas, green oil).

-

Lightning
from page 26

“These variations are the result of
geology, like faults that interrupt the
currents in shallow earth,” he said.

“Slate, certain minerals, copper and
rare earths are conductive. Fresh water
aquifers are resistive. Geothermal hot
water sources are conductive,” he said.
“Oil and gas are resistive, kimberlite
conductive, salts resistive.”

Nelson said maps they have
generated seem to bear a relation to
gravity and magnetic maps.

DML has done studies overlaying
strike maps and various subsurface
and exploration maps in North Dakota,
Michigan, New York and Texas. The
maps show many apparent relationships
between lightning clusters and the
subsurface, he said.

From Siebert’s viewpoint, “A
meteorologist cannot understand weather
patterns without understanding how the
ocean currents are moving.

“Now we're learning that a geologist
cannot completely understand the
subsurface without taking into account
subsurface electrical currents and
meteorological phenomena such as
lightning,” he said.

“This is going to impact many
industries, from mining to geothermal
exploration to the timber industry and
understanding where forest fires are
more likely to be started by lightning,” he
continued.

“As the technology of measuring
lightning strikes advances, so will our ability
to exploit it to search for natural resources,”
he said, “and it will change how everybody
looks for oil and natural gas. 13
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OU’s Mewbourne College:
Where the classroom meets the oilfield.

Students at the University of Oklahoma’s Mewbourne College of Earth & Energy
aren't just here to get a diploma—they're here to prepare for successful careers in
the oil and gas industry, aided by some of the most advanced technology available.

The National Oilwell Varco Interactive Drilling and Well Control Simulator
The M-I SWACO Drilling and Completion Fluids Laboratory

The new undergraduate Petroleum Engineering Laboratory

The new Petrophysics and Frontier Shale Laboratories LE E OF EARTH&ENERGY
'HE UNIVERSITY GF OKLAHOMA

_

www.ou.edu/mcee 2al training for the real world.
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Interpretation

A journal of subsurface characterization
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The editors of InterprETATION invite papers on the topic of “Multicomponent

Seismic Interpretation” for publication in the August 2014 special section
of INTERPRETATION.

Multicomponent seismic data allow geologic sequences to be defined with
both P and S waves. These two wave modes provide different options for
defining stratigraphy and facies within stratigraphic intervals because P
reflectivity is controlled by different elastic properties than is S reflectivity.
How should interpreters take advantage of the differences in P wave and
S wave reflection behavior to expand their understanding of rock and fluid
properties and to optimize geologic interpretations?

The purpose of this special issue is to encourage papers that offer guidance
and insight for interpretation challenges such as:

+ 5 waves seem to react more strongly to subtle faults than do P waves.
Is this statement correct? Why? Can comparisons of P and S faults be
presented?

* |s there a robust way to depth register P and S data so that P and S
attributes are positively extracted from depth-equivalent data windows?

* Arethere advantages to combining P and S data into joint AVO analyses?

* Interpreters need examples that show P waves reveal a target that S
waves do not see, and conversely, S waves reveal a target that P waves
do not see. Why does this happen? Are subsurface calibration data
available to explain the differences in reflectivity behavior?

+ Any multicomponent seismic interpretation case history will help others
understand proper procedures for performing joint interpretations of P
and S data. Case histories will be essential for proper application of S
wave technology.

Interested authors should submit their manuscripts for review no later than 1
October 2013. In addition, the special section/supplement editors would like
to receive a provisional title and list of authors as soon as possible. Authors
should submit via the normal online submission system for INTERPRETATION
(https://mec.manuscriptcentral.comfinterpretation) and select this topic in
the manuscript type dropdown option. The submitted papers will be subject
to the regular peerreview process,
and the contributing authors are
also expected to participate in the
review process as reviewers,
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Finding Energy Potential

By BARRY FRIEDMAN, EXPLORER Correspondent

for Human Settlement in the Solar

System and Earth’s Future in Space,”
is a comprehensive book that focuses
on the potential for energy and mineral
resources in the solar
system — and the
potential for human
exploration and
settlement of worlds
beyond the earth.

And already it's
having an impact.

Produced in
collaboration with
AAPG's Energy
Minerals Division and
the Astrogeology
Committee, this is a
collection that “reflects
AAPG's vision of
advancing the science
and technology of
energy, minerals and
hydrocarbon resources
into the future.”

Its editors, past
EMD presidents
William A. Ambrose
and Douglas C.
Peters, plus former
NASA astronaut James
F Reilly I, sat down
recently to discuss the
book. And as a teamn,
they responded to
specific questions.

AAPG Memoir 101, “Energy Resources

o
REILLY

EXPLORER: Talk, if you would, about
the purpose of the book and its intended
target audience.

AUTHORS: The book’s purpose is
to provide the quantitative foundation
for beginning to think about developing
energy and minerals outside of Earth's
atmosphere that are necessary to
support scientific missions, space and
extra-terrestrial scientific stations and
permanent colonies, and ultimately expand
Earth’s economy beyond the near-earth
environment to include space resources.

We cannot envision a situation where
all resources required for future space
activities are exported from Earth,
therefore, this book clearly illustrates that
an effective economy is possible beyond
Earth’s surface when we consider the
resources available in near-Earth space.

Our first audience is members of
AAPG, American Institute of Mining,
Metallurgical and Petroleum Engineers
(AIME) and other professionals engaged
in energy and resource development. As
energy professionals, we are concerned
on a daily basis with providing the
necessary energy and minerals required
for our growing world population and the
increasing standard of living that comes
with ample energy availability.

And more than anything else, AAPG
members are explorers. We are the
professionals who have pushed back
the boundaries of our resource base,
from capturing petroleum resources from
surface seeps, to drilling onshore wells
to extract oil and gas, and to venturing
offshore into increasingly difficult and
hostile environments to supply the cheap
and abundant energy made available by
our advances in technology. There are

WWW.AAPG.ORG

more similarities than differences between
deepwater exploration and development,
and space exploration.

Beyond our own members, however,
our audience is every rational human
being who understands human health and
well-being, quality of life, education and
freedom are dependent on the energy
and minerals that support our advanced
civilization. Space is the next frontier, and
as the world civilization expands beyond
Earth’s surface we hope this publication
serves 1o illustrate there are abundant
opportunities to support and maintain —
and in fact, allow to prosper — civilization’s
expansion into space.

An effective economy
is possible beyond
Earth’s surface when
we consider the
resources available in
near-Earth space.

EXPLORER: Why is the book important?
And why now?

AUTHORS: There are two competing
pressures in our present environment
that have come together to make this
publication timely.

First, it is clear that the exuberance
and excitement that characterized the
Apollo program was lost in the later
NASA administrations and in the U.S.
government. The theme that seeped in
and took control of the space program
was a philosophy of zero risk, aggressive
cost control and a failure to clearly define a
mission other than long-duration campouts
in Earth orbit. There seemed to be no
reason for space exploration other than
esoteric scientific investigations — and
there was little perceived relevance to the
demands of everyday life.

The budgetary battles that we have
witnessed over the last eight years are
the second driving pressure that makes
this book important now. There is always
a question of whether or not public funds
should be expended in efforts that do not
have an immediate benefit to the public,
and when the public is flooded with crisis
stories of school closings and public
bankruptcies there is little incentive for
funding rockets to low earth orbit. Our
publication provides both the justification
and the economics for space exploration
by clearly demonstrating the real economic
and social value.

Why now? The excitement generated
by the Mars rover Curiosity’s landing last
August, and the interest shown by the
public in general toward that mission
clearly demonstrates that the public
wants, and needs, something beyond the
mundane crisis of the moment provided by
the nightly news. The technical challenge
and obvious expertise necessary to
successfully complete the Mars rover
landing energized young minds and
demonstrated the importance of science,
engineering and math education.

The Russian meteorite last February

See Space Memoir, page 34
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2013 GRANTS-IN-AID RECIPIENTS

Congratulations to this year’'s Grants-in-Aid recipients!
The 89 recipients have been awarded a total of $191,500.

Grants are made to provide financial assistance to graduate students (currently enrolled in Masters or Ph.D. programs)
whose thesis research has application to the search for and development of petroleum and energy-mineral resources,
and/or to related environmental geology issues.

AUSTRALIA
The University of Adelaide

Lachian Richards

+ Frederick A. Suttan Memarial Gront
The University of Adelaide

Peter Hawke

= Jean G. Funkhouser Memorial Grant

CANADA
University of Alberta
Tian Dong
= Gisstaves £ Archie Memorial Grant
Alina Shchepetkina
= John Teogle Memorial Grant
University of Saskatchewan
Sudipta Das Gupta
= Merrill W. Hras Memowiaol Grant
Baldzs Tord
= Pawl Dinheim Nelson Memaonial Grant
Liya Zhang
« . Elrmer Thomas Past-Presidents
Memaovial Grant
University of Toronto
Renjie Zhou
= Garth W Caylar Memaorial Grant

CHINA

China University of Petroleum, Beijing
Wenya Lv
= R.E, McAdams Memorial Grant

MALAYSIA

University of Technology Petrenas
Rosmalia Dita Nugraheni
» Alexander & Geraldine Wanek Memonial Grant

RUSSIA
Gubkin Russian State University of
0il and Gas
Ivan Deshenenkoy
= Gusstaves £, Archie Memorial
Intermational Grant

UKRAINE
Institute of Geophysics National Academy
of Sciences of Ukraine
Mykhaylo Nakapelyukh
« Alexander & Geraldine Wanek
Memovial Grant

UNITED KINGDOM
Royal Holloway University of Londen
Maria Emilia Bertoni
= Gardon L Atwater Memorial Grant
University of Manchester {UoM)
Thomas Seers
= Geestavess E. Archie Memaorial
Intermational Grant
University of Leeds
Mohammed Musa Aliyu
» Bernold M, “Bruno” Hansan Memaorial
Environmenial Grant
Imperial College Lendon
Thilo Wrona
= Gusstaves £ Archie Memorial Grant
Manchester University
Alexander Sharples
« Radger W. Stoneburner Memeorial Grant
University of Strathclyde
Stewart Beattie
= Martin D. Hewitt Mamed Grant*

UNITED STATES
Alabama
Auburn University
Mur Liddin Chowdhury
« SEAPEX Named Grant

Arkansas
University of Arkansas
Greg Buratowski
Hugh D, Miser Mernorial Grant

Arizona
Horthern Arizona University
Erin Denaghy
= Nancy Setzer Murray Memorial Grant
Tawnya Hildabrand
= xrants-in-Aid Committee Named Grant

California
California State University, Bakersfield
John Michael Wilson
= 1. Ben Carsey, Sr. Memovial Grant
California State University, Fresno
Christopher Bowie
« Jhn E, Kilkervny Memorial Grant
Stanford University
Emily Fay
= Jean G. Funkhouser Memovial Grant
Mora Mieminski

« Mruk Family Chairman'’s Choice for Excellence

University of California, Riverside
Leanne Hancock
= Marilyn Atwater Memorial Grant
Emily Haddad
« David Warthingron Nomed Grant

Colorado
Colorado School of Mines
Olusanmi Emmanuel
« Jshiy and Erika Lockridge Nemed Grant
Bryan McDowell
« Joshi and Erike Lockridge Named Grant
Timothy OToole
=+ Johm and Erika Lockridge Nemed Grant
University of Colorado-Boulder
Rachel Landman
= Richard C. Hasson Memovial Grant
Chelsea Fenn
= Donald A, & Mary O'Nesky Named Gramn!

Florida
University of Miami
Viviana Diaz
=« Don R. Boyd Memarial Grant

Idaho
University of Idaho
Aaron Rodriguez
« Dirvid Worthington Nemed Grant

Illinois
Northwestern University
Matthew Jones
+ The Institut Frangais du Pétrole Grant

Indiana
Indiana University
David Riese
» Raymaond C, Moore Memarial Grant
Indiana University, Bloomington
Agnieszka Furmann
« Thormas A. Hendricks Memovrial Grant

Kansas

University of Kansas
Diana Qrtega-Ariza
= Robert K. Goldhammer Memarial Grant
Erica Dalman
= Peter W. Gester Memorial Gront
Jennifer Lowery
= Kenneth H. Crandall Memorial Grant

Louisiana

Louisiana State University
Puspa Adhikar
+ . Dama Russell Memordal Grant
Ashley Howell
« Ectward B, Picow, Jr. Nomed Grant
Jie Shen
« Dienald F. Towse Memaosiol Gramt

Michigan
University of Michigan
Allyson Tessin
« Suzanne Takken Memorial Grant

Missouri
Missouri University of Science and
Technology

Jonathan Dbnst

+ M. Ray Thomasson Nemed Grant
Saint Louis University

Patrick Luetkemeyer

+ Classen Family Named Grant

Montana
Montana State University, Bozeman
Lauren Kay
« Darrcan A MeNaughton Memorical Grant
Montana State University
Casey Reid
= Sherman A. Wengerd Memorial Grant

Nebraska

University of Mebraska - Lincoln
Sebastien Blanchard
« Reddney A. Bernasek Memorlal Grant
Jesse Korus
+ RLE. McAdams Memarlal Grang

New Jersey
Rutgers University
Catherine Beck
+ David Worthingron Named Grant

New Mexico
University of New Mexico

Alexandra Priewisch

« Horst & Jessie von Bandat Memoral Grant
University of Texas at El Paso

Enc Stautberg

« Beyrett Family Named Grant®

New York
Binghamton University

John Murphy

+ Fred A & Jean C. Dix Named Grant
University of Rochester

David Brink-Roby

« W. David Wimnan Memovial Grant
University at Buffalo

Alex O'Hara

+ Willlarm E. Gipson Named Gramt®

Ohio
Bowling Green State University
Brittany Trivisonno Muncy
+ Wallace E. Pratt Memaorial Gront
Ohio University
Audrey Blakeman
« Dhio Geological Society NMamed Grant
Ohio State University
Joel Main
« Michae! 5. Johnson Nomed Grant

Oklahoma

Dklahoma State University
Emilic Jose Torres Parada
« Jon R. Withrow Nomed Grant

Pennsylvania

Pennsylvania State University
Mathaniel Wysocki
« L. Aerstin Weeks Memovial Grant
David Cakley
+ Arthur A. Meyerhaff Memorial Grant

South Carolina

University of South Carolina
Johnathan Pratt
« AAPG Ecrstern Section Named Grant

Increase the number of students receiving financial assistance at

http://foundation.aapg.org/dopate.cfm
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Texas
Rice University
Clint Miller
« Horst & Jessie von Bandat Memorial Grant
Benjamin Slotnick
= Mecke! Family Named Grant
Texas AEM University
Meladie French
= Michel T. Halbouty Memorial Grant
Jonathan Fry
= Jarmes E. Hooks Memorial Grant
Guangjian Xu
= Miche! T. Halbouty Memaorial Gront
HRobert Schelstrate
= Jarmes W Milliken Memorial Grarlt
Brock Shenton
« Jarmes E. Hooks Memorial Grant
University of Texas at Austin
Khushboo Arora
= the Crumbly Minorities in Energy
Named Grant
Amanda Calle
= Marta Sutton Weeks Nomed Grant
Nicole Hart
= Arther A Meyerholf Mermorial Grant
Maren Mathisen
= Jarmes E. and Elloie 8. Wilson Mernorial Grant
Edgardo Pujols
= Jaay M. Mcburray Memaorial Grant
Lichun Wang
= Frank £, Kottlowski Mermorial Grant
Jonathan Warden
= John and Colleen Silcox Named Grant
Logan West
= Kenneth H, Crandall Memoricl Grant
Stephanie Wood
= Willicem Dow Harmm Memorial Grant
University of Texas at El Paso
Xiaowel Li
« Harold I Funkhouser Memorial Grant
Anita Thapalia
= Marmran H, Foster Memarial Grant

Utah
Brigham Young University

George Jennings

= Raymaond 0. Woods Memarial Grant
University of Utah

David Wheatley

= Alfarr & Eleanar Martini Named Grant

Virginia
University of Maryland
Palma Botterell
= Pittsburgh Association of Petraleum
Geologists Named Grant

Wisconsin
University of Wisconsin-Madison
Randolph Williams
= M, Ray Thomasson Named Greant
University of Wisconsin-Milwaukee
Ashley Dineen
= Robert and Lynin Maby Memorial Grant

West Virginia
West Virginia University
Matthew McKay
= Richard W. Beardsley Named Grant

Wyoming
University of Wyoming
Justin LaForge
« Weimer Family Named Gramt

* Restrictions waived for 2013.
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Space Memoir
from page 32

and the meteor clearly visible from the U.S.
East Coast on March 22 also demonstrated
the Earth is not an isolated environment,
but is subject to real and serious threats
from the space environment. The need

for a presence in space could not have
been better demonstrated, and the public
understood the implications immediately
of why a space program and presence in
space is important for their very personal
well-being.

These two very public events are
important in demonstrating the relevance
of a space program, but they also will fade
from the public’s memory with the passage
of time. What is as important is that our
society and science and technology need

a frontier to explore, and we now have
the capabilities to do that in ways that
both benefit science and the public in
general and also provide very exciting and
attractive business opportunities for private
industry.

Again, we address both of these issues
at great depth with Special Publication
101.

EXPLORER: Generally, when it comes

to funding, talk about the need for public
involvement, if you think there should
be, and the pitfalls of privately financed
exploration, if you think there are any. My
point in asking: What kinds of demands
do both make on scientific exploration?
On this note, how much will these projects
cost?

AUTHORS: Funding space exploration
programs is more complicated than
a simple bipolar separation between

But...AAPG’s GeoCare Benefits Group 10-Year Term Life
Insurance Plan Can Help Give Your Family Hope for the Future.

Dealing with the financial impact of your death could be tough on your family. Thar's
wh_x' the GeoCare Benefits Group 10-Year Level Term Life Insurance Plan can be so

important to your family’s financial plan. Your benefits and your premiums stay the same for the initial
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Help Give Your Family Hope with AAPG'’s
GeoCare Benefits Group 10-Year Level Term Life Plan.
Call 1-800-337-3140 for More Information or

AAPGs GeoCare Benefits Group 10-Year Level Term Life Insurance Plan.

Visit Us Online at www.geocarebenefits.com. Bernefs
|y Online _ X
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pHCatmn Ihe GeoCan: Benefits Group 10-Year Level Term Plan is underwritten by New York Life Insurance Company, 51 Madison Ave.,
New York, KY 10010 under Policy Form GME-G29195/FACE. All coverage is subject to approval by New York Life

public and private funding. They are now
intimately interrelated, as governments
are now customers for private industries’
space expertise and private industry is

a market for government’s advances in
space technology.

Private industry’s space business is
estimated at approximately $300 billion
annually in 2011, while NASAs budget for
the same year was only $18 billion. But
the current business base from private
industry might not be present without
the early investment by NASA during the
1960s and later. The recent successes
of SpaceX and the Dragon and Falcon
rockets, and the technology demonstration
projects by Burt Rutan and his firm Scaled
Composites illustrate that private industry
has a very real leadership role to play in
current and future space missions.

Extending the private industry’s base
from launch facilities for low earth orbit and
into geosynchronous orbit is certain within
the next few years, and the 2010 start-up
firm, Planetary Resources, whose goal is
to mine the near-earth asteroids, believes
they will be capable of returning valuable
minerals from asteroids within the next
decade.

Private industry, however, would not
have been the first to launch a mission
such as the Mars rover Curiosity, or to
launch a mission such as the Cassini
Mission to Saturn’s moons in 1997 that is
still in progress and sending fundamental
information back to Earth today. The ion
engine developed for and tested on the
Deep Space One Mission will certainly
benefit the interests of firms such as
Planetary Resources in their efforts at
asteroid mining, so there is a definite role
for public funding of space research, but
it must be kept in mind that government’s
role is not always beneficial.

Private industry is completely capable
of launching vehicles to geosynchronous
orbit and beyond, but both government
and private industry could accomplish
this at less expense and more efficiently
if nuclear thermal rockets could be used.
The U.S. government developed and
tested these rocket engines in the 1960s
and 1970s, but then prohibited their
use because of fears of having nuclear
materials in orbit.

Whether or not that fear is realistic
is open to question, but the fact of the
government prohibiting a technology
that would have revolutionized space
exploration and development has certainly
had a negative effect on the advancement
of space utilization. The stagnation of
the U.S. space program, from 1980 to
the present, a loss of 40 years and a
generation of scientists and engineers,
has been more damaging than any single
action that has occurred in the interim period.

The most important impact is increased
costs. The space shuttle averaged
approximately $25,000 per kilogram to
put mass in orbit, with a rather poor safety
record. Careful and detailed cost estimates
based on using nuclear thermal rockets
indicates they could operate at rates in the
range of $250 dollars per kilogram while
providing a much greater level of crew and
ground safety.

The obvious conclusion is that there is
a role for both public and private funding.
Public funding can benefit the growth
of private industry by serving as the
pathfinder for innovation that ultimately
significantly benefits the public through
technology advancements and tax
revenue.

It should not be overlooked, however,
that public involvement also can restrict

Continued on next page
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Continued from previous page

the advancement of private industry by
overly risk-averse regulations. The cost
of neglecting a viable technology may be
just as costly in a negative sense, as the
positive return on investment that NASA
has demonstrated over the last 50 years.

EXPLORER: And | guess the $64 trillion
question would be: What are the potentials
for reserves in the Solar System?

AUTHORS: We calculate reserves
for earth-based resources in two ways
—one is to assess and identify the
resource magnitude that exists, and the
other is to define a smaller subset of the
resources that represents that portion of ' * P :
the resources, the reserves, that can be £ ' R I S ste m 2
extracted under existing technology and i X
economic conditions. ;

Our approach on Earth is almost : ’ '
inapplicable when we consider space ' At Last H
resources. 4 e O

Begin first with access to space. A high production cable-free
Whether or not we transition to nuclear

thermal rockets or continue to use system that brings all of your
chemical propulsion systems, simply seismic data home in real time
moving our business focus to earth orbit '

has created the $300 billion per year
space business that includes weather
monitoring, communication systems, GIS
satellites and the myriad other activities
that are occurring today.

What will be the next step? We have
solar power satellites proposed that may
be capable of obviating the need for
any fossil-fueled or land-based power
generation capabilities.

Early proposals for these systems were
ignored because of excessive costs, but
a recent reanalysis indicates they may
be competitive with current renewable
energy costs. Harrison Schmitt’s detailed
analysis of producing Helium-3 on the
moon and shipping it to earth for power
generation is now also within the realm of
economic competitiveness with existing
power generation methods. Extraction of
minerals from metallic asteroids in space is
certainly economic under today’s existing
conditions, and may effectively out-
compete all existing earth-based mining
of rare earth elements, heavy minerals and
precious metals.

We should not forget the non-precious
minerals, water and materials that also
are essential to our existing economy. It
does not seem likely that we would look
to carbonaceous chondrites to provide
kerogen-like material for our petroleum
industry on earth, but these asteroids (and
comets as well), contain very important
materials that can provide fuels, breathing
atmosphere and feedstocks for industrial
organic chemistry in space.

All of the activities that we now are
doing in earth orbit can be supported
by industrial activities in space using the
raw materials found in space, rather than
having to transport material to space from
earth’s surface.

So how do we value these activities?
The magnitude of the resources is

incalculable at the present time, so RT System 2 is the industry's only cable-free system
instead, we have tried to demonstrate the that can deliver 10,000+ live channels of seismic data to
value of reserves within the context of our the central recorder in real time. The system eliminates
present economy. . et

Are metallic asteroids valuable? Of manual data collection and complex data transcription
course, even if we derate their value via a field-proven radio telemetry system.
based on a single one kilometer-diameter &
asteroid flooding the market with platinum Discover how you can have all the advantages . I SEISMIC
group metals. What's more. their value is of cable-free without the hassles of autonomous wireiess

ted in the context of the total cost ; e

prosente nodes by visiting us at the EAGE - Booth 1630. +1 832 532 5080 + www.wirelessseismic.com

of recovery and still provides an attractive
return on investment that any venture
capitalist would be proud to be a part of

See The Planets, next page
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Th e P I a n ets development is still perceived as a
. . highly risky endeavor, and government
from previous page We, as exploration, energy and mineral institutions are classically risk-averse.
- .- Society as a whole has become more risk
—and, as Planetary Resources and others prOfeSSIDnaIS! have opportunltles to apply averse over the last 40 years since the
have proposed, committed their own funds 3 - Apollo program.
to demonstrate their confidence. our skills to near-earth Space as EffeCtIVEIV But for rational people, business
Solar power satellites and heliym-S as we have proven them here on Earth. managers and owners, and government
fusion reactors are presented in light of officials, risk can be controlled when
their cost-competitiveness with existing thorough scientific and engineering
business segments on earth, and the analyses are applied to define the risks
results reflected in the cost per kilowatt- in supporting space exploration and and development beyond our atmosphere  and ensure that adequate measures are
hour confirm this. development. a tough sell, or do you think the will and taken to address these risks.
In the final analysis, it is not really The aggressive growth and expansion agreement to do it has been reached? We believe this book provides the
a monetary issue. What we have of space-based businesses here on earth AUTHORS: We believe that we have foundation to assist decision makers in
demonstrated is that we can expand is confirmation that we, as exploration, now reached the point where motivated both public and private industry to commit
humanity’s activities beyond earth’s energy and mineral professionals, have individuals, companies and governments to expansion into near-earth space.
surface, and that these activities can opportunities to apply our skills to near- understand the potential rewards — in both We also believe that we have identified
productively contribute to the cost of this earth space as effectively as we have financial returns and in the sense of pure areas where significant improvements
expansion and can provide a profitable proven them here on Earth. exploration — justify the expansion of space  can be developed that will make this
return for those private industries exploration and utilization. expansion safer, cheaper and ultimately
and those governments interested EXPLORER: /s the idea of exploration Manned space exploration and more attractive.
_ New and more reliable launch systems
- Iv. must be developed; and nuclear thermal

rockets represent the most immediate
opportunity to address this area.

We have ample information on the
long-term effects of micro-gravity and low
gravity environments on human health;
now we need solutions to make long
duration space flights safer.

We must have more flexible and reliable
space suits, for the previous ones used
during the Apollo program and currently
used on the International Space Station
are dangerous, awkward and horribly
unwieldy. We must have a suit that
provides the same flexibility as an earth-
bound construction worker’s hardhat,

1 1 t rﬁb 7~ Yo ) ; = gloves and safety goggles. Without this,
= e p e r we endanger our astronauts and limit the
: . .._.-c,., R il - scope of work that is possible.

We will need to develop new mining

International Conference & Exhibition -

and construction methods that are efficient
in the absence of significant gravity. All

of our earth-bound methods really work
because we use gravity to work with us or
against us for leverage. How we will face
the environment where we must create our
own leverage without the assistance of
gravity remain to be developed.

y Finally, we hope that readers of SP 101
e : : will recognize that the human race has
k| = : " i ] moved mountains, changed the course of
= J !

(‘ c-\- r’r

, DACCT . o o A rivers and built cities that span miles. Why
== ‘ i 1 ,r ﬁi _) _;| e e, W TR should we hesitate to establish colonies on
\ .. & the moon or Mars, or construct permanent

q ‘al J V. ‘_' F 3 | .)I > s e S . space stations that collect and beam solar
. - . 4 ]

a m] P 3 - i : J energy to earth? .
. I\ }'_, Il';"( /r)!' iJ J | J I'r' - - * hWe q%nlot lack thgfleconé)mm' '
| ' ot : : . iy wherewithal or scientific and engineering

{_,ij "Lr) {,/]J 1 | ,J J | ‘ I I I"’ know-how to accomplish these things.

; F- Our experience on earth is transferable

to space, and we can succeed in these
endeavors as we have succeeded in many
others.

EXPLORER: Any closing thoughts?

AUTHORS: There is so much to be
said about the why and how of space
exploration and utilization that one volume
is not enough to do more than simply
provide an overview. Perhaps our thoughts
can best be summarized in a quote from
Robert Zubrin from his 1996 book, “The
Case for Mars:”

“Unless people can see broad vistas
of unused resources in front of them, the
belief in limited resources tends to follow
. T3P as a matter of course. And if the idea is
," f’: . accepted that the world’s resources are
- 3 fixed, then each person is ultimately the
enemy of every other person, and each
PRNCIFAL SANSORS HOSTED BY race or nation is the enemy of every other

= 6 race or nation.
e
ANH= - FerroL Pacific

AAPG “The extremne result is tyranny, war and

AAPG.ORG/ICE )
‘m even genocide.

“Only in a universe of unlimited
resources can all men be brothers.”
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Japan records successtul test

. a
. 4 A

fter decades of research and multiple
A?nshore arctic production experiments,
apan has taken a leap forward in
natural gas production by conducting the
first successful production test of natural
gas from marine hydrates.

“This is the world’s first trial production of
gas from oceanic methane hydrates, and |
hope we will be able to confirm stable gas
production,” announced Japanese Trade
Minister Toshimitsu Motegi following ignition
of the burner on the Japanese drilling ship
Chikyu on March 12, 2013.

Provisional data from the Japan Oil, Gas
and Metals National Corporation (JOGMEC)
indicate that during the six-day production
test, the well produced 120,000 cubic
meters of natural gas with an average daily
production of 20,000 cubic meters.

A 2008 onshore, five-and-a-half day test
in Canada using similar methods produced
a total of 13,000 cubic meters of natural gas.

Further data analysis will indicate if
gas production from the marine methane
hydrate prospect in the Nankai Trough is
commercially viable.

This methane hydrate deposit lies 300
meters below the seafloor in waters 500
meters deep, 80 kilometers off the Pacific
Coast of central Japan.

The Nankai Trough may hold 1.1 trillion
cubic meters of methane hydrates — enough
to replace all of Japan’s liquid natural gas
(LNG) imports for 11 years.

Japan’s National Institute of Advanced
Industrial Science and Technology

16-17 July 2013 o

Topics and themes:
* Rock mechanics of shales and carbonates
= Yariability of geomechanical properties
in shales and carbonates
= Sequence stratigraphy
* Fracture sizing and orientation

* Fracture behavior
+ Chert behaviors

Kimberley Corwin is the current AAPG/AGI intern at the American Geosciences Institute. She graduated from

Wellesley College in 2011 with a bachelor’s degree in geosciences and Medieval/Renaissance studies. Her
previous research with Wellesley College, the Cape Cod National Seashore and Smithsonian National Museum
of Natural History focused on coastal sedimentology. She intends to pursue a master's degree in geophysics.
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estimates that over seven trillion cubic
meters of methane hydrates, or a 100-year
supply, resides in the marine sediment
around Japan.

Japan plans to initiate a three-year study
of its territorial waters in the Sea of Japan to
measure marine methane hydrate reserves.

Utilizing depressurization, JOGMEC aims
for technologically and economically viable
production of methane hydrates within five
years.

In a country dependent on LNG imports
and facing an unsure future for its once
prominent nuclear program, domestic gas
production from hydrates offers the potential
for Japan to “finally have an energy source
to call its own,” said JOGMEC spokesman
Takami Kawamoto.

A Methane Cage

Methane hydrates, or clathrates, are
methane (CH4) molecules surrounded by
solid water-ice lattices. The water molecules
form a cage around, rather than bonding

Geomechanics and Reservoir
Characterization of Carbonates and Shales

Baltimore, Maryland USA

The goal of this intensive two-day workshop is to engage geologists, geophysicists,
engineers, and geochemists in a lively, multi-disciplinary discussion of new findings,
lessons learned, and emerging (“young”) technologies related to shale and carbonates
geomechanics and reservoir characterization as they relate to finding sweet spots, mapping
fractures and fracture behavior, optimizing hydraulic fracturing, understanding fracturing
fluid behavior, selecting proppants, optimizing horizontal drilling and staged completions.
The focus will be on established and emerging plays.

* Geomechanics and reservoir fluid behavior(s)

* “Must have"” core studies

= Seismic imaging and reservoir characterization

* Cluster analysis, newral networking,
mathematical methods and reservoir modeling

* Geochemistry and reservoir characterization

INFORM - DISCUSS - LEARN - SHARE -
For information on these AAPG GTW’s, please log on to our website at http://www.aapg.org/gtw.
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Methane hydrates represent

a potentially vast resource that
could be the “bridge” fuel needed
in the coming energy transition.

with, the methane.

Methane forms from biological and
thermogenic processes. Biological methane
is generated by the bacterial breakdown of
organic material in shallow sediments.

Thermogenic methane is created when
deeply buried organic-rich sediments
are subjected to high temperatures and
pressures. Such methane can move
vertically through overlying sediment.

Methane hydrates form when methane
gas reaches a depth and temperature
where hydrates are stable and the gas
becomes locked into the crystalline ice
structure.

Methane hydrates are stable at high
pressures and low temperatures. Arctic
deposits predominantly occur in the lower
parts of and beneath permafrost at depths
greater than 200 meters. Marine deposits
are found on and beneath the seafloor in
water generally deeper than 500 meters.
Gas hydrates have been identified in
mounds on the seafloor, in veins and in
cements in subsea sediments.

AAPG GEOSCIENCES TECHNOLOGY WORKSHOP
Focused Workshops to

Enhance Your Career
Reservoir Compartmentalization and

Connectivity: Multiple Methods for Shales,
Carbonates, Deepwater

6-7 August 2013 o

The goal of this workshop is to bring together multiple methods of understanding and
describing reservoir connectivity and compartmentalization across different plays and
reservoir types, including shales, carbonates, and deepwater plays. Presentations will focus
on describing and identifying the factors that give rise to both connectivity and
compartmentalization, and will look at geological models, as well as geophysical

interpretations and engineering models.

Topics include fluvial architectures, predicting facies changes, fluid flow models,
thermodynamic modeling, seismic imaging, and reservoir characterization.

Examples will include Jubilee (offshore Ghana) and the Mississippian Lime (chat), as well

as other illustrative and instructive examples.

Houston, TX

THE AAPG GTW EXPERIENCE
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Production technology seeks to alter the
surrounding conditions through heating or
depressurization to achieve dissociation of
the gas from the lattice structure. If ignited
while dissociating, the methane hydrates
look like “burning ice.”

The concentration of methane gas in
hydrate deposits is significant: one cubic
foot of hydrate contains 164 cubic feet of
gas at surface temperature and pressure,
according to the Department of Energy’s
(DOE) National Energy Technology
Laboratory (NETL).

L @

Hydrate’s History

Once believed to exist only as synthetic
products in the laboratory, naturally forming
hydrates were discovered in the 1960s.
Subsequent discoveries in the 1970s and
1980s of deposits in cores from the North
Slope of Alaska and the Deep Sea Drilling
Program prompted the creation of a national
hydrate research and development (R&D)
program in the United States in 1982.

Research in the 1980s and early 1990s
focused on arctic permafrost deposits.
Study of marine deposits began in 1995
with the Ocean Drilling Program’s Blake
Ridge exploration offshore South Carolina.

While Blake Ridge methane hydrate
concentrations are too low to allow
commercial extraction, field testing in

Continued on next page
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Japan’s Nankai Trough in 1998 and 1999

confirmed substantial natural gas reserves. TRAMNSFORM UNVEILS | N N OVAT | v E G E O |_O G Y

Sandstone in the Nankai Trough was found
to contain up to 80 percent methane hydrate R g o Taimle: T i vkt Y i e
Saturatlon 4 I 24 Yor b, Ld ¥ LA | Ly | i 2 . ! i bl L R
In the United States, the Methane
Hydrate Research and Development Actof /I
2000 and its subsequent extension under
the Energy Policy Act of 2005 established Working with leading oil and gas operators in both unconventional and traditional plays,
an interagency collaborative methane
hydrate R&D program directed by the DOE.
Japan and Canada partnered to conduct
production experiments in the 2000s in The leader in Analytic Interpretation & Modeling establishes a new level of geologic productivity
the Canadian Arctic, demonstrating the
feasibility of producing natural gas from
hydrates. In 2012, the United States and

Transform is meeting the expanding needs of modern geologists with INNOVATIVE GEOLOGY.

Major geologic advances include:

Japan, in partnership with ConocoPhillips, »  ULTRA-PERFORMANCE MAFVIEW

successfully produced methane gas from s AUTOMATED TOP PICKING

methane hydrates in the North Slope of

Alaska. y COMNCURRENT INTERPRETATION AMD MODELING

Additional methane hydrate explorations
have been conducted by other countries,

-

including China, India and South Korea. _ : ll255 =1 ““adlll
The NETL methane hydrates primer Tk s | = A & l i i o
provides a more extensive history of gas 1 LR <+t e = ‘3 Ak
hydrate R&D. 8 z
An Abundant Resource i

Natural gas accounted for 24 percent
of U.S. energy production in 2010 and
is projected to increase to 30 percent
by 2040, according to the U.S. Energy
Information Administration’s Annual Energy
Outlook 2013 Early Release.

Natural gas offers a fuel source that
burns cleaner than other fossil fuels and
may serve as a “bridge” fuel to aid in the
transition to more renewable energy.

Methane hydrates represent a
potentially vast resource that could create
that “bridge.”

Estimates of total methane trapped in
hydrates globally vary widely:

) Some estimates indicate that twice as
much carbon exists in methane hydrates
than in all other fossil fuels.

) The U.S. Geological Survey's Gas
Hydrates Project estimates global methane
in hydrate form at between 100,000 trillion
cubic feet (Tcf) — over 4,000 times the 2010
U.S. consumption — and 5,000,000 Tcf.

» NETL lists 700,000 Tcf as a common
global methane estimate, but notes a
possible range of 100,000 to 1,000,000 Tcf.

» Not all methane is technically or
economically recoverable. Early estimates
place technically recoverable methane
at around 30,000 Tcf, according to the
2011 paper in Energy and Environmental
Science by Boswell and Collett.

) The U.S. Bureau of Ocean Energy
Management estimates that methane
contained in the Gulf of Mexico would
more than triple the U.S. total natural gas
resource.

!
:
E1

B3t

. Released and upcoming enhanceme include:
Natura| gas in methane hydrate Elgased and upcoming ennancements Inciuae

deposits may be a significant energy

resource for the future. Research continues Guided horizon and fault interpretation scratigraphic herizon/top correlation
into the potential environmental and Concurrent horizon/fault framework building Petrophysical and map-based analytics
climatic impacts of methane extraction Automated geologic top picking Extreme mapping performance
from hydrates.
Marine methane hydrate resources To learn more about the full capabilities of Analytic Interpretation & Modeling and the power of INNOVATIVE
contain an order or two in magnitude GEOLOGY, visit

more methane hydrate than permafrost
resources, but have posed greater
production challenges. Japan’s successful

production is a tremendous technological ;

breakthrough and offers hope of more A Mok Lok for tha-Geadar it EEP Soltwans Inmaiation I RAN ) Fo R M
easily accessing the world’s extensive

marine hydrate resources. 3
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o Edith Allison, director of AAPG's Geoscience and Energy Office in Washington, D.C.,
5 can be contacted at eallison@aapg.org, or by telephone at 1-202-643-6533.

Interpretation The rite of spring

4 e Annual GVD Takes
Itepreling /110

By EDITH ALLISON, GEO-DC Director

The editors of InTERPRETATION invite papers on the topic of “Interpreting AVO™ A\F;Vr” bhrlou?ht AS‘EG fmemp;ers t‘?h have a Istaff Tﬁmber;gsponsible for
R . . ashington, D.C., for visits wi energy legislation and issues.
for publication in the May 2014 special section/supplement of InTeRPRETATION, federal agencies and Senate and Elocted officials welcome visits
) _ o ) ) _ House offices. from their constituents, and they value
Since amplitude variation with offset (AVO) analysis was introduced At the same time, most of the local objective information about issues that
to the geoscience community in the 1970s, the interpretation of AVO population and hordes of visitors their constituents are asking them about,
data has become a basic component of many geoscience projects. The focused on the

cherry blossoms,
while lobbyists and
citizen’s groups

development of innovative interpretation technologies for AVO has been
sustained through libraries of drilling analogs as well as better integration

AAPG member
visits have additional

of stratigraphy, rock physics, direct borehole measurements, improved advocated for or . .

amplitude preserving data processing, and theoretical modeling. As a against federal be_neflts in establishing

result, AVO and related quantitative interpretation methods now commonly spending and other bridges for future
legislation.

influence decision-making throughout exploration and development. communication, making

members a source

As part of our
annual Congressional

iecti i i ion i s ALLISON
T_he objective of this special ImEnpn_ETmoN _sectmn sst_t:- showcase_bnth the Visits Day (CVD) of accurate scientific
history as well as recent advances in AVO interpretation. Emphasis will be AAPG members visited agency and . .
placed on the art and science of the interpretation process of incorporating congressional offices, advocating for information for senators
AVO into exploration, development, and production projects. Topics of the geoscience research and science-based and representatives.

regulation, learning about the activities

special section will include but not be limited to: o o
and opinions of decision makers,

+ impact of the rock types and stratigraphic facies on the AVO response,

: = ) - ' : and establishing contacts for future such as the safety of hydraulic fracturing.
= use of AVO for identifying lithology, determining fluids, booking communication. AAPG members offer both. AAPG
reserves, monitoring reservoir pressure, and evaluating fluid dynamics, Our only complaint was that so few arranged that a constituent led each CVD
» capturing and describing uncertainty in AVO predictions, and AAPG members were able to join us. meeting, and the diverse experience of
» objective description of successes and pitfalls of AVO analysis in Sudden Impact gﬁ;g{igﬁ g‘reoi][‘;r"‘; %Cr’;l:l ?(;‘li)"‘\;vezg‘o“
exploration and development projects. AAPG member visits have additional
This year our group of 10 people — benefits in establishing bridges for future
Interested authors should submit their manuscripts for review no later than together or as smaller groups — met with  communication, making members a
31 July 2013. In addition, the special section/supplement editors would like six executive branch agencies and 20 source of accurate scientific information
to receive a provisional title and list of authors as soon as possible. Authors senators’ or representatives’ offices. ‘ for senators and representatives.
should submit via the normal online submission system for INTERFRETATION At the U,'S' Department of Energy’s AAPG me’,“?ers urged lawmakers
. . . L Office of Oil and Natural Gas we to pursue policies that encourage
[hllps:ﬂmc.rqanuscrlptcentnal.comﬁnterpretatlofa} and select ‘th's E}p'{f n learned about plans for new research responsible development of the nation’s
the manuscript-type dropdown box. The submitted papers will be subject on unconventional oil and gas, and energy resources, and for continuing
to the regular peer-review process, and the contributing authors also are the expansion of the online library of federal research and development
expected to participate in the review process as reviewers. research results from projects funded funding that is the foundation of
through RPSEA (Research Partnership to  new technologies for more-efficient
Secure Energy for America). exploration and production.
We had an opportunity to meet with Federal R&D also was highlighted
several Department of Interior agencies as critical to research projects that
and had the opportunity to talk about help educate the next generation of
“best practices” of resource assessment geoscientists.
methodologies and peer review. Hydraulic fracturing for unconventional
On Capitol Hill, every senator and resources is a major issue on Capitol
representative is actively involved Hill, and AAPG members were able to
in decisions about government share insights and facts, and recommend
spending, taxation or regulation, and research articles to staffers.
they try to understand the facts as Discussions ranged from energy
well as their constituents’ views on research to federal land access. For
pending legislation. AAPG-member example:

communications are aided by the fact .
that most senators and representatives See Policy, page 42

of the AAPG House of Delegates Executive Committee for the coming

D avid Dolph was voted chair-elect Ohio, who also will sit on the AAPG
during the group’s recent meeting  year.

in Pittsburgh before the AAPG Annual All assume their offices July1.

Convention and Exhibition. In other HoD action, the delegates:
Dolph, with Nexen Petroleum » Approved the creation of a new

International in Calgary, Canada, will technical division of AAPG, to be

serve as the House’s chair-elect for the  called the Petroleum Structure and
2013-14 term, and then will assume the ~ Geomechanics Division.

chair for the 2014-15 term. » Approved a proposal to change
Delegates also elected Dan Billman, the boundary between AAPG’s Asia
Mars, Pa., as the House secretary- Pacific and Europe Regions, which
editor. means five central Asian countries —
The HoD chair for 2013-14 Kazakhstan, Kyrgyzstan, Tajikistan,
is Lawrence H. Wickstrom, with Turkmenistan and Uzbekistan — are

Wickstrom Geoscience in Worthington,  now part of the Europe Region. 3
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DOWNLOAD

Your NEW June 2013 Bulletin Now!

ANALYZING FAULT PATTERNS

USING ISOPACH AND
PALEOGEOGRAPHIC MAPS

UNDERSTANDING THE
MANDAL HIGH

The AAPG Bulletin is a technical journal that is recognized in the
industry as the |leading peer-reviewed publication for information on
geoscience and the associated technology of the energy industry.

The link below takes you to the Members Cnly login page where,
with a few key strokes, you can click on a link for the Bulletin Online,
the current issue, or for the Bulletin Archives, all issues of the
Bulletin to date. Online as searchable html and .pdf files, the current
issue is always available by the first of every month.

the AAPG Bulletin online at:
www.aapg.org/june_bulletin

Lonvia rgfbulletin,
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c Forum Sef on U Horot 0l Imnact

n energy policy forum dealing with
A;ssues that significantly impact oil
nd natural gas exploration will be
held at this year's Rocky Mountain Section
annual meeting, set Sept. 22-24 in Salt
Lake City.
This forum looks at the “Environmental,
Economic and Cultural Impacts
of Unconventional Oil and Gas
Development,” and it will be held at 1:20
p.m. Monday, Sept. 23. Edith Allison,
director of AAPG's GEO-DC office and
the monthly columnist of the EXPLORER’s
popular “Policy Watch,” will be the
moderator.
The session will focus on an
inescapable fact: As unconventional oil
and gas production expands into new

regions, or exploration and production
activity swells in historic producing areas,
non-technical concerns increase.

For example:

» How does ground water consumption
by the petroleum industry coexist with
regulations and public perceptions about
potential shortages in arid locales?

» Should communities encourage a
particular energy technology, such as
natural gas or renewables? And what
should be the basis — air quality, increased
jobs and/or protection of wildlife and
scenery?

» Job growth and population increase
—how much is too much?

This forum is part of a GEO-DC
initiative to increase the two-way flow

of information between scientists and
policy makers, bringing geoscience
to Washington decision-making, and
informing AAPG members about how
policy affects their work.

The half-day session will focus on
issues specific to the Rocky Mountain
region, such as:

) Air quality issues in basins that
suffer from winter temperature inversions,
protecting sage grouse.

) Training workers for new jobs in the
petroleum industry; state efforts to protect
sparse water supplies; and the economic
impacts of rapid unconventional resource
development.

For more information visit the RMS
website at www.rmsaapg2013.com. 3

Education Week
Budapest, Hungary
26-30 August 2013
europe.aapg.org/2824

Thilisi, Georgia

europe.aapq.org/27/96

Stavanger Forum, Norway
15 - 18 October 2013
www.3parctic.com

APPEX Regional 2013

5-7 November 2013
www.appexregional.com

11-13 March 2014

Petroleum systems of the Paratethys: Exploring the Pathway from Europe to Asia

26-27 September 2013 - CALL FOR ABSTRACTS DEADLINE: 31 May 2013

3P Arctic Conference & Exhibition

Ceylan Intercontinental Hotel, Istanbul, Turkey

APPEX Global 2014; Prospect and Property Conference & Exhibition
Business Design Centre, London, UK

To ensure you are the first to know about our events explore our website and
uncover a portal of events specifically designed to promote technology and
inspire further learning and understanding, alternatively email
europe@aapg.org for more information.

Policy
from page 40

) The America Creating Opportunities
to Meaningfully Promote Excellence in
Technology, Education and Science
Act of 2007 (America COMPETES
Act), was reauthorized in 2010 and
will expire in 2013. The bill establishes
and extends science, technology,
engineering and mathematics (STEM)
education and training programs. House
Science Committee staff informed us
that Committee Chairman, Lamar Smith
(R-Texas), is planning to introduce a bill
reauthorizing the legislation.

Subscribe to GEO-DC Action Alerts
for announcements about pending
legislation and the opportunity to inform
Congress of your opinions.

) We learned that Representative Tim
Murphy (R-Pa.) and Senator Rob Portman
(R-Ohio) are planning to introduce bills
that would accelerate offshore leasing
and use those revenues for bridge,
highway and other infrastructure renewal.

) Representative Steve Stockman
(R-Texas) was interested in our group’s
explanations of the potential for shale gas
plays to reach his east Texas district.

) Representative Jim Bridenstine
(R-Okla.) is a freshman who is interested
in learning more about energy issues
and energy-related employment — areas
where AAPG members can provide
useful information.

CVD and Federal Budgets

AAPG Congressional Visits Day
traditionally is scheduled in the spring to
allow members to discuss budgets and
spending plans with federal agencies
such as the U.S. Geological Survey and
the Department of Energy, and allow
members to urge funding priorities to
Congress.

The president rolled out his fiscal year
2014 budget in early April rather than at
the usual time in early February. This late
release, as well as the fact that Congress
is moving slowly in its budgeting
process, meant that our group had few
discussions about specific energy and
research funding issues.

However, the contacts that we
established at CVD will give us an
opening to discuss budget issues in the
future.

All AAPG members are encouraged to
participate in Congressional Visits Day —
no experience is required. It is difficult to
get away from the office for several days,
but past CVD participants will tell you that
it is well worth the effort.

Our next AAPG CVD will be in spring
2014, although another opportunity is
the Geoscience Congressional Visits
Day on Sept. 17-18, which is hosted by
the American Geosciences Institute.
AAPG members participate in these
fall visits, too, with scientists from other
AGI member organizations such as
the Geological Society of America,
the American Geophysical Union and
the American Institute of Professional
Geologists.

If you cannot participate in either of
these annual events, you can ask the GEO-
DC office for assistance in setting up visits
to your senator or representative whenever
you can make it to Washington, D.C. I3
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AAP

Summer Education Conference

5l UPCOMING
e EDUCATIO

2 & ﬁ. : : |
D S Last Chance
S T Lacustrine Basin Exploration Field Seminar June 9-16, 2013
- » Utah
s :
% s as Summer Education Conference — 12 courses over 5 days! June 10-14-2013
- e Fort Worth, Texas
i Field Seminars
oo ° Seismic Interpretation in Fold-and-Thrust Belts July 21-27, 2013
" 7R Canada
. Fractures, Fold and Faults in Thrusted Terrains July 22-27, 2013
Montana
Oe
Structure, Tectonics and Sedimentary Basin Analysis August 17-25, 2013
. Montana
= % Sedimentology and Sequence Stratigraphic Response of Paralic September 19-26, 2013
PS o k Deposits to Changes in Accommodation
e Colorado/Utah
: Complex Carbonate Reservoirs Sept. 28-Oct. 4, 2013
1 Italy
Lo *s" Short Courses
b, A s Basic Well Log Analysis July 29-Aug. 2, 2013
R L Golden, CO
=_ p i . Application of Structural Geology in Prospecting in August 19-23, 2013
...r . D Thrusted and Extensional Terrain
. T Jackson Hole, WY
B
§ '_ . @ Fractured Reservoirs: From Geologic Concepts To Reservoir Models September 9-13, 2013
:‘:':_ ’ o, Casper, WY
". e 11 N
- “e &e Practical Salt Tectonics November 4-7, 2013
2 s Houston, TX
L @ $ -
MG . o Online
LIS | Leadership and Strategic Thinking in the Oil & Gas Industry Traditional course
o |
. 5 o Introduction to Shale Gas Certificate Course
Lt N~ 2 | Unconventional Resources Certificate Course

Registration and

Information:

Toll-free (U.S. and Canada) (888) 338.3387, or (918) 560.2650 « Fax: (918) 560.2678 « email: educate@aapg.org
Download a registration form at http:/fwww.aapg.org/education/index.cfm
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o The Geophysical Corner is a regular column in the EXPLORER, edited by Satinder Chopra, chief

o geophysicist for Arcis Seismic Solutions, Calgary, Canada, and a past AAPG-SEG Joint Distinguished

5 Lecturer. This month’s column deals with preconditioning of seismic data for computing attributes.
CORNER
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Figure 1— Vertical seismic sections through the seismic volume (a) before, and (b) after 5-D interpolation.

Confident displays

Finding the Path Past

By SATINDER CHOPRA and KURT J. MARFURT

hree-D seismic surveys usually different algorithms applied pre-stack or
Tare designed in a way that the post-stack demand regularity in the offset
subsurface features are regularly and azimuth dimensions for optimum
sampled in different dimensions, performance.
comprising the Non-uniformity
spatial coordinates, in offsets and

azimuths leads to
inconsistencies

in fold that follow

a regular pattern

we refer to as
“acquisition
footprint.” This imprint
is an undesirable

offsets and azimuths.
Many processing
. . algorithms require
GEOlogy flEld trlpS this regularity for
their optimum
performance. For

that take you where

) Marine CHOPRA MARFURT artifact that masks
yo U Wa nt tO go acquisition suffers geologic features or
» from platforms, shallow shoals, and tides ~ amplitude variations seen on time slices
and currents that give rise to feathering, from the seismic data, especially at
NExT gealogy field trips provide an immersive learming ervironment that all of which result in irregularity in spatial shallow times.
combines practical field studies, software training in leading applications sampling of the data. Besides, the seismic data-derived
like Petrel software, and visits to core laboratories—so you can take For older marine surveys, inlines are attribute volumes also show acquisition
your career where you wantitto be. well sampled while crosslines are more footprint and other artifacts.
coarsely spaced. Obviously, the ideal way to fill in the
missing data gaps would be to reshoot
b Land acquisition encounters a the data in those areas — although such
Upﬂﬂmiﬂg 'lEId trips different suite of obstacles, such as infill acquisition would be extremely
highways, buildings and lakes. expensive per data point, if the
Such obstacles, coupled with limited equipment could be made available for
May 10-17, 2013: Utah and Colorado, USA recording capacity and greater cost, such a small time in the field.

Filvial and Debic: Arthibexiting st Advancesd results in missing data or “holes” in Such problems have been addressed
el e seismic data coverage. at the processing stage since the
Madeling in Petrel Software advent of digital processing. The most

) Finally, recording equipment common preconditioning of seismic
May 13-17, 2013: County Clare, Ireland malfunctions and noise bursts during data improves the signal-to-noise ratio
Delta-Slope-Turbidite Deposition and acquisition may add more missing traces  of the seismic data by removing spatial

to the usable recordable data.
Sparse or missing data create
problems while processing, as the

Synsedimentary Deformation

May 27-June 1, 2013: Malta

Dligo-Miocene Carbonate Sedimentary Modeling and Analogs
for Cenozoic Reservoirs Worldwide

Figure 2 — Horizon slices a few milliseconds above the marker indicated with the green arrow in figure 1a, from
the coherence volumes computed from seismic data (a) before, and (b) after 5-D interpolation.

L

June 3-8, 2013: South West Province, UK
Late Paleozoic—Early Mesozoic Sedimentation

To view our full list of geclogy field trips,
and to register, visit \

www.NExTtraining.net/field A Schlumberger Company

g’
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SEE THE
ENERGY

TGS gives you a complete view of the key
mature, emerging and frontier offshore and
onshore hydrocarbon basins around the world.

Extensive high quality global 2D and 3D
multi-client seismic libraries

Advanced processing and imaging services to
help resolve complex challenges

Industry’s largest global database of digital well
data and regional interpretation products

Innovative and complete Permanent Reservoir
Monitoring solutions

WWW.TGS.COM
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TRACKS

A Viessage

By JOSH HICKMAN, YP Eastern Section Leader

t the age of 33 and with 10 years of
Awork experience in the oil and gas

field under my belt, | find myself at a
transition point that | never thought much
about.

By most accounts, | am rapidly
approaching the limit of my designation
as a Young Professional (YP).

| am, therefore, uniquely positioned
to challenge on the following statement:
AAPG does not meet the needs of
today’s YPs.

The source of this statement
is inconsequential to the issues it
suggests. Chief among these are that

f",.,. AAPG always has been my
lifeline to the industry-at-large
and a huge part of my

education as a geologist.

modern YPs are somehow different than
their predecessors and that AAPG is
somehow ill-equipped to handle their
needs.

| graduated and began work at the tail
end of the last major hiring “freeze,” which

UNCONVENTIGNAL | ., .. .ousr o1

RESOURCES TECHNOLOGY CONFERENCE COLORADO CONVENTION CENTER | DENVER
s FUELED BY SPE - AAPG » SEG

“With URTeC, the key disciplines and technologies engaged in
the development of North American resource plays have finally
come together for one integrated event.”

-
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-t re ye - -';'" a‘
’5: ‘J. -

Register now for URTeC: The integrated event for oil & gas asset teams

URTeC is your ticket to a multidisciplinary, peer-reviewed conference from three of the world's leading scientific
associations — SPE, AAPG and SEG. This is the first time the key disciplines and technologies engaged in the
development of Morth American resource plays have come together for one integrated event. Instead of focusing
on a single resource play, URTeC will examine the large-scale impact of unconventional resource plays across the
continent, which holds major interest for oil and gas professionals around the globe.

The conference lineup includes 340 technical presentations - including oral and ePapers, six interactive panels
taking an in-depth look at everything from technologies transforming the future to government regulations, as well
as six Topical Breakfasts and six Topical Luncheons. The exhibition will feature a Core Museum and the |latest
science and solutions for unconventionals. Find everything you need under one roof — register today for URTeC.
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lasted from the mid-1990s to the early
2000s. This “freeze” has defined our YPs
and affected the demographics of most
companies in the oil and gas sector.

A large age and skill gap exists in what
is now the 35-45 age range throughout the
world. This has set our industry up for the
“Great Crew Change,” where those who
are currently 50 years of age or older are
nearing retirement, but there are few middle-
aged professionals to fill the many soon-to-
be vacant positions.

To counteract the wave of impending
retirements, the industry has been hit by an
influx of new hires. Not only does this mean
that the YPs represent a large segment of
today’s industry, but also that there are fewer
mentors to train them. As a consequence,
YPs will necessarily have to take on greater
responsibilities sooner rahter than later.

This is what makes today’s YPs different
from in the past — and compounding
the typical hunger to learn and prove
themselves is the urgency for YPs to grow
and achieve at a faster pace.

* ok *

AAPG always has been my lifeline to
the industry-at-large and a huge part of my
education as a geologist.

Like many who do not go to work for the
major corporations, which have established
training programs, my first job out of
graduate school was analogous to crazy
Uncle Dave throwing you as a six-year-old
into the deep end of the swimming pool to
teach you how to swim.

After a few weeks at my first full-time
job, it became readily apparent that there’s
a high degree of stress that comes with
planning an exploration drilling program —
and in dealing with that stress, | came to
realize the value of the monthly lifesavers
that AAPG delivered to me in the form
of the BULLETIN and EXPLORER. The
mapping workflows or exploration ideas
they provided in the articles were like on-
the-job training that | could directly apply to
my projects.

Sometimes what | tried worked well, and
sometimes it did not, but science thrives on
trial-and-error.

While the publications and Internet
components of AAPG are more resources
for the individual, the Section/Region
meetings, continuing education courses
and international events are what breathe
life into the earth science community. This
aspect of AAPG is indispensable for YPs,
because while leveraging what you know is
a good way to solve a problem, leveraging
the knowledge in your network is a powerful
recipe for success.

In the AAPG Eastern Section, the few
of us who were hired in 2003 fondly refer
to ourselves as the “oldest new guys.” At
the Eastern Section’s annual meeting that
year we were the youngest people there by
15 years. We knew no one outside of our
companies going into that meeting, but after
a few days and lots of handshakes we came
away representing not only our respective
companies, but also “the Industry.”

| keep in close contact with the friends
and mentors that | met at my first Eastern
Section meeting. This sense of community
is a great and necessary service that AAPG
provides to YPs.

See ProTracks, page 56
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Figure 3 — Time slices at the level of the blue arrow in figure 1a, through the coherence
volumes computed from seismic data (a) before, and (b) after 5-D interpolation.

Geophysical Corner
from page 44

noise or enhancing the coherency and
alignment of the reflection events, without
unnecessary smoothing or smearing of
the discontinuities.

Although we usually think of removing
unwanted features, we also can improve
the signal-to-noise ratio by predicting
unmeasured signal, such as dead traces
and lower-fold areas corresponding to
unrecorded offsets and azimuths in the
gathers.

Prediction or population of missing
traces in seismic data is referred to as
interpolation. Initial interpolation methods
used localized information, such as
creating a missing trace by taking the
lateral average of measured adjacent
traces.

These methods worked well on
stacked data volumes. A geologic
feature seen on seismic data has three
dimensions — time, an easting (x) and a
northing (y). However, modern seismic
processes such as prestack impedance
inversion uses a fourth dimension of
source-receiver offset (h), while azimuthal
anisotropy uses a fifth dimension of
source-receiver azimuth.

The gap between the measured
traces of a given offset-azimuth volume
can be quite large, such that simple
interpolation of spatial neighbors no
longer works.

During the last decade or so,
more sophisticated methods for
data interpolation have evolved that
interpolate the missing traces using not
only in with neighboring samples in t,

x and y, but also in offset and azimuth.
Such “5-D” interpolators operate
simultaneously in all dimensions, and
are able to predict the missing data with
more accurate amplitude and phase
variations.

As expected, these methods are
compute intensive and have longer run-
times than the simplistic interpolation
methods.

We demonstrate here the application
of one such method of 5-D interpolation
on seismic data and show how it aids
some of the seismic attributes derived
from them.

In figure 1a we show a representative

vertical slice through a merged 3-D
amplitude volume that has many dead
traces. Such dead traces are seen on
other inlines as well.

The location of this inline is shown in
figure 2a, where we show a horizon slice
through the corresponding coherence
volume.

The dead traces result in the speckled
pattern indicated with yellow ellipses. To
regularize the data, 5-D interpolation was
run on the seismic data prior to migration
with the equivalent displays shown in
figures 1b and 2b, respectively.

Notice in figure 1b that not only are
the missing traces interpolated, but the
overall signal-to-noise ratio and reflector
continuity is improved.

Similarly, note the absence of the
speckles associated with the missing
traces and the greater continuity of the
channel and other discontinuity features
as indicated by the red arrows.

The inference we draw from this
example is that regularization by 5-D
interpretation yields better-focused
images. Interpretation carried out on
such attributes will definitely be more
accurate than the one carried out on data
without regularization.

* Kk *x

As 5-D interpolation discussed above
regularizes the geometry of the seismic
data, it addresses the root cause of the
footprint arising due to the acquisition
irregularities.

In figure 3a we show time slices at
158 ms, where the acquisition footprint
appears prominently on the coherence
attribute as striations in the NE-SW
direction masking the reflection detail
behind them. Figure 3b shows the
equivalent coherence slice after 5-D
regularization exhibiting considerable
improvement in data quality.

Seismic data usually have geometry
regularization issues that give rise to
artifacts on geometric attribute displays.
Five-D interpolation methods adopted
during processing help address issues
such as missing data pockets and
acquisition footprint striations.

Coherence and curvature attributes
computed on regularized seismic data
yield displays clear of these artifacts, and
so lead to more confident displays.

We thank Arcis Seismic Solutions,
TGS, for encouraging this work and for
permission to present these results.

Editor’s note: AAPG member Kurt
J. Marfurt is with the University of
Oklahoma, Norman, Okla. 13
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FOUNDATION GRANTS =
FOR UNDERGRADUATE ¢
STUDENTS

The L Austin Weeks Undergraduate Grant Program for 2012-13 is
made possible through a generous gift from the late L Austin Weeks
and Marta Weeks-Wulf. In 2013, there are 61 recipients. Qualified

student applicants and their AAPG Student Chapters receive $500
each. The purpose of the grant is to support educational expenses
of undergraduate geoscience students and their departments. With
more than 300 student chapters operating, the need is very great
Consider supporting this fantastic grant program.

To the AAPG
Foundation.

On behalf of the
University of lowa
Student Chapter,
Thank you!

Meredith Petrie
University of lowa
AAPG Student Chapter
President

A thankful student

| feel extremely blessed to receive this scholarship and our AAPG
chapter is very thankful as a whole for the money you have
provided. The chapter will use the money to fund our yearly AAPG
field trip. This year, we will be going to Sudbury to look at the
different types of mineralization. | will personally use the money
provided to pay for our exploration geology field trip and new
articles of field gear.

After | graduate in the fall, | plan on pursuing my masters in
geochemistry and stratigraphy. My long-term goals involve
working in the petroleum exploration industry. This summer |
will participate in a short course with Exxon Mobil. The grant you
provided has helped prepare me to succeed in this course and
obtain my goals.

Again, thank you very much.
Samuel H. Saltzman

SUPPORT STUDENT SCHOLARSHIPS TODAY.

AAPG Foundation = P.O. Box 979 « Tulsa, OK 74101-0979 USA
foundation.aapg.org Toll Free 855.302.2743
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Historical Highlights is an ongoing EXPLORER series that celebrates the “eureka” moments of petroleum
geology, the rise of key concepts, the discoveries that made a difference, the perseverance and ingenuity
of our colleagues — andj/or their luck! — through stories that emphasize the anecdotes, the good yarns and

the human interest side of our E&P profession. If you have such a story — and who doesn't? — and you'd like
to share it with your fellow AAPG members, contact Hans Krause at historical.highlights@yahoo.com.
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HIGHLIGHTS

By OLIVER L. CAMPBELL

Company of Venezuela in its Caracas

head office at the end of Avenida
Vollmer in San Bernadino. It was a
pleasant place to work and my office
had a fine view of the Avila mountain that
provides the backdrop to Caracas.

It also was far removed from Shell’s
operations in the western part of
Venezuela.

In 1955 my bosses decided | should
learn what oil was about from the grass
roots, so they transferred me to the
center of their production operations
in Lagunillas on the east coast of Lake
Maracaibo.

Arriving in Lagunillas, a chap from
the personnel department showed me
my accommodation. This was a room
in the “bunkhouse,” a long and narrow
wooden building for the male bachelor
employees, built on stilts with staircases
at either end that led to an outside
corridor.

It had an uninviting appearance,
somewhat run down, and | was not
surprised to subsequently learn it had
been constructed in the 1920s.

| lived at one end and at the other lived a
Spaniard. He was short, stocky and always
neatly dressed — dapper, you might say.
He must have been in his early 40s and
seemed quite an ordinary sort of person.

We had a nodding acquaintance and
did not meet all that often because he

In 1953 | started work with the Shell

Wy N
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was not in the mainstream oil business,
but gave Spanish lessons to expats and
their spouses. Like most Catalans, he
had a choice vocabulary, and an expat
told me he had learned some phrases
from Pujol that were colloquially most
useful.

Our conversation, when we crossed
paths, rarely went beyond, “;Qué tal,
como estas?”’ He was considerably older
than I, and we had different friends but
occasionally | saw him in the club and we
had a drink together.

He was awarded the MIBE
in 1945, but at the time he
had gone into hiding and only
emerged in 1984 to receive it.

My Spanish acquaintance did not
speak about his past, though rumor had
it he had spent the war years in England.
I, too, had spent those years at school
in England and could not fathom why
anybody should have chosen to go there
of all places with the bombings, food
rationing and other hardships.

This was partially explained, however,
by further rumor that said he had to
leave Spain because he was extremely
anti-fascist and at odds with the Franco
regime.

Oliver L. Campbell was born in 1931
in El Callao, Venezuela, where his father
worked in the gold mining industry. He
spent the World War Il years in England,
then in 1953 returned to Venezuela
and worked with Compafifa Shell de
Venezuela (CSV). He spent 15 years in
the oilfields and ended up as company
financial controller.

Upon nationalization of the oil industry
he went to Petréleos de Venezuela
(PDVSA) as its head of finance. In 1982
he returned to England and was the
finance manager of the British National Oil
Corporation prior to its privatization.

He then worked as an oil consultant
and retired in 2002 after 50 years in the
oil industry.

Missed Opportunity?

After having done the rounds of
several oil camps | returned to Caracas,
but this time to Shell's new and larger
offices in Chuao. In 1971 the powers that
be transferred me to Lagunillas once
more, this time as the financial controller.

Since my previous stay, considerable
new construction had taken place in
the Shell camp area, and on the camp’s
perimeter there was now a hotel and a
commercial center with several shops.

One Saturday | entered a shop that
sold books, papers and magazines — in
English as well as in Spanish since many
of his customers came from the nearby
oil camp — plus small electrical goods
and gifts. | chose the present | wanted
and went to pay for it.

Imagine my surprise on seeing my
Spanish acquaintance of former years
behind the counter.

He obviously did not recognize me (I
was 15 years older and 20 kilos heavier),
and | suppose | felt a little embarrassed
—and, to my everlasting regret, | did not
make myself known.

The years passed and my family and
| came to live in the United Kingdom.

It was June 6, 1984, and we were
watching a TV program commemorating
the Normandy landings 40 years

Continued on next page
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Continued from previous page

earlier, when suddenly | saw a face |
recognized among those who were being
honored — it was none other than my

old acquaintance from Lagunillas, Juan
Pujol, as large as life on the screen!

They referred to him as “Garbo,” and
said he was the double agent who fooled
the Germans into thinking the Allied
landings would take place much further
north around the Pas de Calais. He is a
hero and was being feted as such - his
fame was such that he had a special
audience with the Duke of Edinburgh at
the latter’s invitation.

The British government awarded
Juan Pujol the MBE in 1945 at the end
of the war, but at the time he had gone
into hiding and only emerged in 1984 to
receive it.

The award has always seemed to me
very little recognition for a man who did so
much for the Allied cause. The Germans
were far more generous: They awarded
him the Iron Cross. | think the British
government should have awarded him the
equivalent civil decoration.

Garbo Talks

Juan Pujol’s story was this: He spoke
no English when he arrived in England, so
he was given a controller, Tomas Harris,
from MI5, who spoke fluent Spanish. Pujol
and Harris were so successful deceiving
the Germans that the latter decided there
was no need to recruit any more spies in
England.

One of the ploys devised by Pujol and
Harris was to send accurate information to
the Germans, though ensuring it arrived
just too late to do anything about it.

On one occasion, the Germans
were so pleased with his reports they
congratulated him with the message: “We
are sorry they arrived too late but your last
reports were magnificent.”

Their finest coup was in 1944 with
Operation Fortitude. “Garbo” and Harris
convinced the Germans the landing at
Normandy was only a diversion and that
the main attack would come further north
in the Calais area. The Germans hung on
to two armored divisions and 19 infantry
divisions in the Pas de Calais instead of
sending them to Normandy.

This single deception meant the
Allied forces met less resistance on the
beachheads and saved numerous lives.

Several books have been written about
Garbo, including “Operation Garbo” by
Pujol himself and Nigel West. The latter is
a well-known writer on espionage, security
and the secret service. He is also known
for bringing, and mainly losing, libel suits
against various publishers and the BBC.

A Day to Remember

You may wonder why Juan Pujol went
to live in Lagunillas, a relatively remote
oil town. He was sent there by British
Intelligence to be safe from German
retaliation. The intention was he should
live in Lagunillas in anonymity and he
did so until it was thought everyone had
forgotten about the war.

Juan (Joan in Catalan) Pujol was born
in Barcelona, Spain, on Feb. 14, 1912, but
after the war he lived the rest of his life
in Venezuela, a country he grew to love.
He died in Caracas in October 1988 at
the age of 76, and was buried in Choroni,
Aragua State, his wife's birthplace and
where the couple had been living.

| feel humbled to have met a man who
did such extraordinary things and yet kept
them to himself for so many years.

In London we have blue plaques
that are placed on the houses and
buildings where famous people lived. The
bunkhouse in Lagunillas was demolished
years ago, but it is a pity there is no
memorial to Juan Pujol in Venezuela other
than his gravestone. Many Venezuelans
do not know who he was nor that he was
one of the most successful double agents
of World War II.

This is just a small tribute to Juan
Pujol. History will confirm he was an
extraordinary man, for few people can
have helped the Allied cause more. Who
can say how many lives he saved by his
actions?

The anniversary of the Normandy
landings is this month, June 6 — an
appropriate time for Spaniards,

Venezuelans, Britons, North Americans, ; e s N ' o
Australians and all who fought against the Rest in peace: Pujol’s gravesite in Choroni, Aragua State, Venezuela. Inset, the cover of the

THE SPY WHD SAVED

D-DAY

- g 5 - BTy

3PARCTIC

The Polar Petroleum Potential
Conference & Exhibition

The Geosciences Event For The Arctic

Preliminnry
Technical
Programme
available

.Confe fel;_lil;e;;
-~ Exhibition:15th -17th October 2013

FORUM CONFERENCE AND EXHIBITION CENTRE, STAVANGER

Hoshed by Organised by

ALIWERLD

FXHIRITIONS

T GEOLOGICAL

www. 3pArctic.com ROTEER T Som

WWW.AAPG.ORG JUNE 2013 49




EXPLORER

UPDATE
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have closed your browser window only to ' ' -
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lost your confirmation. Or you made an The “View Previous Orders” button only
online purchase and thought you printed displays when you have successfully logged
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Submit your paper proposal online by 13 June for ATC

Paper proposals are now being accepted through 13 June 2013 for Arctic Technology Conference 2014, ATC will deliver a multidisciplinary program covering all
aspects of Arctic activity. The program will be developed soliciting talks in the key topical areas listed below. You're invited to submit in any of these areas that meet
your professional expertise and interests. Subcategories of each theme can be found online.

2014 Themes and Sub-categories

Theme 1: Geology and Geophysics Theme 2: Exploration and Production Theme 3: Physical Environment Theme 4: Logistics Theme 5: Regulatory Environment
* Basin potential * Drilling * |ce = |cebreakers and ice-worthy vessels  and Social Responsibility
= [Frontier basin geclogy * [Driling and production facilities and * |ce management « (ffshore terminals * HSE (Health, Safety, Environment)
+ Geophysics structures * |ce barriers * Active ice management * ERR (Emergency Escape and
= Hydrates + Pipelines and export * |ce load prediction and modeling = Archic navigation Rescue)
+ (Gas and ol processing « Measurement of ice properties + | ogistics and resupply — land, sea o (il spill prevention and response
+ Flow assurance * Met ocean, seismicity, forecasting and air « Codes and standards
= (ffshore and weather, ice predictions » | egistation
* Transition zone * |ce roads * Emissions and discharges
* Season extensions * Climate change * Regional and social development in
* (as hydrates frontier areas

+ Shallow oas
* (perations
+ futonomous Underwater Vehicles
{AUVS) www. ArcticTechnologyGonference.org

90 JUNE 2013 WWW.AAPG.ORG




“Professional News Briefs” includes items about members’ career moves and the honors they

receive. To be included, please send information in the above format to Professional News O
Briefs, c/o AAPG EXPLORER, P.O. Box 979, Tulsa, Okla. 74101, or fax, 918-560-2636; or e-mail, o
smoore@aapg.org; or submit directly from the AAPG website, www.aapg.org/explorer/pnb_forms.cfm. :

newsBRIEFS

Edward J. Bucher, to asset development Jerry Kier has retired as senior staff Now Hirin g:
geologist, Chevron North America geologist, Core Laboratories, Houston. *
Exploration and Production, Houston. He resides in Houston. Petruphysicist
Previously senior staff geologist, Anadarko
Petroleum, The Woodlands, Texas. Geoffrey Mason, to data manager,

Sirius Exploration Geochemistry, EOG - one of the most

E.A. “Ed” Clerke, has been named Evergreen, Colo. Previously geology successful independents in the

principal professional-reservoir student, Colorado School of Mines,

E&P industry — is seeking a
talented petrophysicist to join its

characterization/exploration, Saudi Aramco,  Golden, Colo.
Dhahran, Saudi Arabia. Previously head of

petrophysics, Pennzail. K_evm J. McLachlan, tq executive vice dynamic Tyler, Texas, team.
president-global exploration, Murphy
Michael T. Currie, to president and Exploration, El Dorado, Ark. Previously

+ 3+ years in petrophysical or
geomechanical analysis

principal consultant, Predictive Geoscience  vice president, Nexen, Calgary, Canada.
Solutions, Magnolia, Texas. Previously staff

geophysicist-corporate technical services, Doug Neese, to manager of geology
Newfield Exploration, The Woodlands, and geochemistry, Sirius Exploration . . .
Texas. Geochemistry, Evergreen, Colo. + Experience in unconventional
Previously exploration geologist, plays preferred
Mohamed “Mo” Etemadi, to geologist/ Anschutz Energy, Denver.
geophysicist senior seismic interpretation + B.S. degree in Earth Sciences,
specialist VII, Pacific Rubilas Energy, Kevin Schmidt, to chief geologist, ) ) .
Houston. Previously senior advising Kinder Morgan, Houston. Previously Math, Engineering or Physics
geophysicist, Repsol USA, The Woodlands, ~ Permian area geoscience manager,
Texas. Pioneer Natural Resources, Irving, Texas. To learn more, visit our Careers
Sam Harvey, to president and managing Scott Silver, to exploration manager, tab at www eogresources.com.
partner, Bull Run Energy, Warren, Pa. Blackdog Oil and Gas, Silverthorne,
Previously planning and development Colo. Previously senior geophysical
manager, Pennsylvania General Energy, adviser, Forest Qil, Denver.
Warren, Pa.

Taury Smith, to consulting geologist,

Simon R. Haynes, to principal geologist, Smith Stratigraphic, Albany, N.Y.
Statoil Canada, Calgary, Canada. Previously ~ Previously acting state geologist, New
senior geologist, Statoil Canada, Calgary, York State Geological Survey, Albany, N.Y. eogresources
Canada. EOG Resources, Inc.

Doug Waples, to president, Sirius

John Kaldi has been selected as an Exploration Geochemistry, Evergreen, 6101 S. Broadway
SPE Distinguished Lecturer for 2013-14.  Colo. Previously consultant geochemistry Tyler, Texas 75703
Kaldi is the chief scientist for CO2CRC and basin modeling, Evergreen, Colo.

(903) 509-7150

and holds the chair of geosequestration
at University of Adelaide, Australia.
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Reduced fees available this month
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nline registration is now open for the professionals and the societies in all » Other Unconventional Reservoirs. ) Geomechanics.
0 inaugural Unconventional Resources communities ) Formation Evaluation of ) Three-D Seismic Applications.
Technology Conference (URTeC), The technical program includes 20 Unconventional Reservoirs. ) Health, Safety and Environmental
a joint venture that will bring together themes applicable to unconventional ) Fracture Characterization. Issues.
for the first time the key disciplines and resources and appeals to engineers, ) Lateral Well Characterization. The three technical program co-chairs
technologies engaged in the development geologists and geophysicists, including: ) Flow Mechanics in Tight Reservoirs. are AAPG Honorary member and past
of North American unconventional resource » Unconventional Project Development. ) Laboratory Methodologies. president Steve Sonnenberg, with the
plays. » Unconventional Reservoir » Reservoir Monitoring. Colorado School of Mines; AAPG member
URTeC, sponsored by AAPG, the Society ~ Characterization. ) Organic Geochemistry. Ken Beeney, with Devon Energy; and Luis
of Petroleum Engineers and the Society of » Unconventional Shale Plays. » Well Performance Prediction. Baez, with BG Group.
Exploration Geophysicists, will be held Aug. » Unconventional Tight Qil and Tight Gas. ) Fluid Behaviors. For more information, visit the URTeC
12-14 in Denver. » Unconventional Coal Seam/Bed » Drilling Optimization. website at www.urtec.org. 3
AAPG, SPE and SEG members who Methane. ) Completion Optimization.

register on or before July 17 can save $100

on registration fees. andSECTIONS

The URTeC technical program, -
from petroleum engineers, geologists,
geophysicists and other professionals he inaugural EAGE-AAPG ) Charge. AAPG member H. Ligtenberg, with Shell
dealing with innovations, best practices and Tworkshop, tited “Basin-Margin ) Reservoir occurrence and quality. International E&P; and C. Duguid, with
experiences in integrated approaches for Wedge Exploration Plays,” will be ) Vertical and lateral seals and traps. Tullow. Representing AAPG are current
North American unconventional resource held Nov. 20-22 in Lisbon, Portugal. The workshop is open to explo- AAPG vice president-Regions Stuart
plays. The workshop intends to cover rationists and specialists dealing with the Harker, with Circle Qil; David Blanchard,
The event has been designed to fill exploration play concepts, know-how and  architecture and evolution of continental with Energy XXI; and N. Frewin, with Hess.
the unique need for a peer-reviewed, case studies, presented in oral sessions margins, along with doctoral and post- Additional information can be found by
science-based unconventional resources and discussed in a round-table format. doctoral students visiting the EAGE (eage.org) and AAPG
conference that will take an asset team The sessions themselves will include The number of participants will be (aapg.org) websites. [3
approach to development of unconventional | g combination of keynote papers and a  limited to 100-120. Priority will be given to
resource plays — similar to how oil and gas call for papers, which closes on July 15.  participants who submit papers. Ediitor’s note: Regions and Sections
professionals work in today’s market. The workshop's theme is exemplified This inaugural EAGE-AAPG workshop  is a regular column in the EXPLORER
URTeC also is designed to: by several significant recent discoveries on is planned to be the first in a series of offering news for and about AAPG's six
v Create a premier forum for technical the margins of the South Atlantic. Its intent  jointly sponsored events that will alternate  international Regions and six domestic
exchange between vendors and users. is to promote discussion on the strengths each year between Europe and North Sections. Contact: Jeremy Richardson,
v Identify and solve E&P problems. and failings of such a play concept and America. director of AAPG's Europe Office in
v Raise the competency of all petroleum about the risks associated with each Comprising the organizing committee London, at jrichardson@aapg.org.
professionals. component of the petroleum systems: are, for EAGE, J.J. Jarrige, with Total;
v/ Elevate the image of petroleum

AAPG GEOSCIENCES TECHNOLOGY WORKSHOP
Focused Workshops to

Enhance Your Career

SAVE THE DATE

Registration Opens Soon

Hydrocarbon Charge Considerations | Deep Horizon and Deepwater
in Ligquid-Rich Unconventional Frontier Exploration in Latin
Petroleum Systems America and the Caribbean

3-5 November 2013 e Vancouver, B.C. 8-10 December 2013 e Trinidad & Tobago
Hosted by: AAPG Canada Region Co-Hosted by: AAPG Latin America Region and Geological
Society of Trinidad & Tobago (GSTT)
Watch for details:
Watch for details:

www.aapg.org/gtw/2013/vancouver/index.cfm www.aapg.org/gtw/2013/trinidad_tobago/index.cfm

INFORM - DISCUSS - LEARN - SHARE + THE AAPG GTW EXPERIENCE
For information on these AAPG GTW's, p

92 JUNE 2013 WWW.AAPG.ORG
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Call for Papers Deadline

Hits This Month for ATC

he call for papers remains open —
Tbut the deadline is fast approaching
— for the next Arctic Technology

Conference (ATC), set Feb. 10-12 at the
George R. Brown Convention Center in
Houston.

Paper proposals will be accepted
through June 13.

ATC is a technical and scientific
event created by and modeled after
the annual Offshore Technology
Conference. It is designed to offer a
multidisciplinary approach to exploration
and development of the Arctic region.

ATC is managed and co-sponsored
by AAPG. Fourteen other groups co-
sponsor or endorse the event, including
the Society of Exploration Geophysicists
and the Society of Petroleum Engineers.

AAPG’s representatives on the 2014
program are Michael Enachescu, with
MGM Energy Corporation in Calgary,
Canada, and Don Gautier, with the U.S.
Geological Survey in Menlo Park, Calif.
They join AAPG Honorary member John
Hogg, also with MGM Energy, who was
chair of the highly successful 2012 ATC.

ATC'’s format features oral and poster
presentations, special panel sessions
and topical breakfasts and lunches.

“We are looking for a range of
presentations that cover all aspects of
technical and social performance in the
Arctic,” said Han Tiebout, chair of this
year’s Technical Program Committee.

“Further, it's a fantastic opportunity

to learn from you how we can improve
our business through new technology
applications and practices in a wide
range of activities in the Arctic,”

he added. “We also are interested

in hearing how these technical
developments are being managed, both
in the current business environment and
for the future challenges we face in our
industry.”

Organizers seek proposals for five
themes:

) Geology and Geophysics (including
specific sessions on basin potential,
frontier basin geology, geophysics and
hydrates).

) Exploration and Production
(including flow assurance, transition
zone, offshore, gas hydrates and shallow
gas).

» Physical Environment (including ice
management and barriers, seismicity, ice
predictions and climate change).

) Logistics (including icebreakers
and “ice-worthy vessels,” offshore
terminals and Arctic navigation).

» Regulatory Environment and
Social Responsibility (including oil spill
prevention and response, health/safety/
environment, emergency escape and
regional/social development in frontier
areas).

To submit a paper, or for
more information, go to www.
arctictechnologyconference.org. 3

We believe...
contracts should he honored.

What do you helieve?

Contract Disputes in Texas & Louisiana
Contingent Fee* | Hourly Fee | Hybrid Fee

LaGarde Law Firm, P.C.
Richard L. LaGarde
(713) 993-0660 | Houston, Texas
www.LaGardeLaw.com

o payment of court cc d expenses
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AAPG - Rocky Mountain Section
Annual Meeting

Salt Lake City, Utah
September 22-24, 2013

rmsaapg2013.com

Registration Now Open

Technical Program Highlights

* Lacustrine Basins

+ Microbial Carbonates: Modern and Ancient

* Great Oil/Gas Fields of the Rocky Mins.: A Historical Perspective
* Unconventional Resource Plays

» Carbon Capture, Utilization, and Storage

* MNew Resource Plays

¢ Geothermal Resources of the Rocky Mountains

Other Convention Events
5 Utah-based ficld trips and 4 short courses
ACL: Roving the Red Planet: A Field Geologist Explores Gale Crater
D, Rebecea Williams, Mars Scientist, Planetary Science Institute
Night at the new Natural History Museum of Utah
Guest hospitality suite and 3 days of special activities

-
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By NATALIE ADAMS, AAPG Foundation Manager

of the 2013 Grants-in-Aid Award

Program. A total of $191,500 was
distributed to these worthy graduate
students from Australia, Canada, China,
Malaysia, Russia, Ukraine, the United
Kingdom and the United States.

Recipients came from 45 different
schools in 28 U.S. states, and from 15
schools representing seven non-U.S.
countries.

The complete list of GIA recipients can
be found in the Foundation ad on page 33
of this EXPLORER.

Thank you letters are already starting
to pour in. One excellent example is
this letter from a student at St. Louis
University:

COngratuIations to the 89 recipients

“Dear AAPG Foundation Trustees,
| would like to express my gratitude to
the AAPG Foundation Board of Trustees
for accepting me into the Grants-in-

Aid program. | was very excited and
appreciative when | received notice of the
generous $2,250 award from the Classen
Family Named Grant.

I'am a Ph.D. student at Saint Louis
University and am exploring fluid-rock
interactions in a fault zone. | will use this
award to perform carbonate clumped
isotope analysis on drill core samples
obtained from the San Andreas Fault
Observatory at Depth (SAFOD). This
work combined with results of previous
laboratory analyses will help me to
determine the source, temperature,

EXPLORER

A 4 |

and isotopic composition of fluids that

once migrated along and through the

San Andreas Fault zone. This data

will hopefully further our knowledge

of processes related to earthquake

nucleation, propagation, and arrest.
Thank you again for your support and

generosity. | will work hard to complete this

project in a timely and effective manner.
Sincerely, Patrick Benjamin

Luetkemnyer.*

All “Thank you” letters will be posted
on the Foundation website. Some of the
recipients recently attended ACE and
were able to meet with donors — a fantastic
experience for all.

- O .n|
| \

Reading these letters makes this whole
process personal and meaningful.

* Kk ok

Andy Klein, the GIA Committee chair,
tallied up some numbers and found that
applications were up this year, from 308
to 492, and the acceptance rate was 19
percent.

Applications were received from 55
countries this year, he found, also up from
last year’s 38.

To establish a named or memorial
grant as part of the GIA program, please
contact the AAPG Foundation today. Visit
foundation.aapg.org for more information.

ANNOUNCcec

Another way to help today’s students
is by enabling more universities to have
access to AAPG’s Digital Products, such
as the Pubs Internet and the GIS-UDRIL
University Subscriptions, which allows
students at the university of your choice
to have access to over a million pages of
geological information and maps.

To see which universities already have
access, visit foundation.aapg.org.

* k%

And finally, many thanks to Todd
Stephenson for recently establishing a
university subscription for the University of
Cincinnati.

APG is still looking for a few good
Amen (and women) to talk to young

people about geology and petroleum
careers, but time is running short.

A few slots are still available for
geologists wanting to help teach Geology
Merit Badge at the Boy Scouts’ 2013
National Jamboree, set July 15-24 near
Beckley, W.Va.

Anyone willing to serve one (or both)
weeks should contact Ron Hart, at AAPG
headquarters (rhart@aapg.org), who
coordinates the volunteer program on
behalf of the AAPG Foundation.

“All programing at a Jamboree is

organized by volunteers,” Hart said, “and
every four years, the AAPG Foundation
provides funding for materials and
logistics in support of the Jamboree
instructional team.”

Nearly 30,000 teenage boys (and a few
thousand teenage girls) will come to the
new Summit Bechtel Reserve scout camp,
northeast of Beckley.

“Of course, we want geologists to talk
about rocks, minerals, and petroleum,”
Hart said, “but this year we also are
looking for people who can talk about GIS
and GPS navigation.

“Our program at the 2013 Jamboree

Geology Volunteers Needed for Scout Jambhoree |

is going to be a mixture of both high
technology and low technology,” he
continued. “We have to show the next
generation of geologists how to adapt
and use new technology in their field
work.”

This year’s instructional team
includes people from ESRI (the GIS
software company), the West Virginia
Geological Survey, Concord University
(Athens, W.Va.) and several petroleum
organizations.

Volunteers are asked to serve either a
one- or two-week tour. Accommodations
are provided, but may be a little rustic.

#:
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By the time | had completed A.l. Levorsen’s Geology of Petroleum course at Stanford University back
in the late 40s, | had read every word published by ARPG in its varied publications. AAPG was an
important source of information and played a very significant part in my education and career with
its vast and varied coverage of the science of petroleum exploration. AAPG continues to provide a
critical, necessary and even inspirational contribution to the education and development of young
geologists. My contributions to the AAPG Foundation hope to pay back some of the benefits they

afforded me.

Sincerely
Harry Ptasynski

Ptasynski has been a faithful contributor to the RAPG Foundation's General Fund and other funds
for more than 30 years. Gifts to the General Fund are welcomed, as they are used to support many
activities which the Trustees deem worthy and are in accord with the purposes for which the
Foundation was established.

For more information or to make a
contribution go online to

foundation.aapg.org.

1-855-302-2743

P.O. Box 979

Tulsa, OK 74101-0979 USA




General Fund

BP Foundation

Matching gift/John Isby
Adelola Adesida
Festus Kayode Alabi
Edith C. Allison
Kunio Arai
Michael William Barratt
Louis Robert Barte IlI
Barbara Gail Bayne
Kenneth Earl Beeney
Jacqueline R. Berryman
Robert Riter Berryman
Bruce J. Bilodeau
Kenneth John Bird
John W. Bishop
Mark Reed Bitter
George Robert Bole
Rena Mae Bonem
Marc Lawrence Borgan
William Paul Bosworth
Jack C. Bradley
Janet Brister
Bradley Robert Broekstra
James R. Broten
Martha Lou Broussard
Timothy Scott Brown
William A. Burgett
Jason Burris
Thomas Ross Cambridge
Austin Pourciau Cardneaux
Alfred Townes Carleton Jr.
Marvin Paul Carlson
Peter David Carragher
Guillaume Caumon
Arthur Lawrence Champine
Jacques Chasse
Jean Paul Chauvel
James Dennis Clay Jr.
Robert Clay
Timothy J. Cole
J. Spencer Collins
Kevin Colton
Marc R. Cooper
David Kingsley Curtiss
Jeffrey L. Dale
William James Davies
Clayton Y. Davis
Edward Carlos De La Pena
Alan Lee DeGood
Mark Stephen Dennis
Hasan Armagan Derman
Charles Walter Dobie
Eloi Dolivo
Kim Andrew Doud
James Alan Drahovzal
Matthew Duke
John B. Dunham
Steven Andrew Earle
W. Hopper Eldridge Il
William S. Elliott Jr.
Miguel Fernando Etayo
Garth R. Evans
Jeff Allen Faber
Antoine Fabre
Barry Martin Faulkner
Joao C.A. Figueira
Thomas Allyn Fincher
Joseph Martin Finneran
Nicholas Hugh Finucane
James D. Fisk
Michael Russell Fortwengler
Gregory Lynn Franklin
Stephen K. Frazier
Patrick L. Friend
William Craig Gaines
Daryl R. Gaumer
Matthew David Gentry
James A. Gibbs
Elliott Perry Ginger
Stephen M. Golas
Robert F. Grabb Jr.
Anne Grau
Joseph G. Greenberg
Jack Lee Gregory
William V. Grieser
Andrew Dale Grimmett
Claudia Jane Hackbarth
Matthew Hackworth
Kent Miner Hall
William Gilbert Hargett
Dexter Lee Harmon
Andrew S. Harper
Joe William Harris
John Cleveland Harrison
Charles William Hayward
David Rex Henderson
Alan Thomas Herring
Paul Dennis Hess
John C. Hilburn
G. Warfield Hobbs
William Garret Holt
Gary John Hoose
Brian Wilson Horn
Terese L. Hruska
Warren Jerald Hudson
William Allan Hunter
Gary K. Huxford
Tanya Lynn Inks
Tad lwamoto
Harrison C. Jamison
Carlos Alberto Jaramillo
David C. Jennette
Charles G. Johnson
Matthew Bryce Johnson
Ryan McKenzie Johnson
James Allen Johnston
Matthew Allen Johnston
George R. Jones
John M. Kapchinske
William Kenneth Keag
G. Randy Keller
John E. Kimberly
Jeanette A. King
Steven Gerald Kirkwood

In honor of John D. Haun
Robert Klein
Ronald Christopher Koehler

Foundation Contributions for April 2013

L. Michael Kozimko
George William Krumme
Carl William Kuhnen Jr.
Hector Lamadrid
Laurn R. Larson
Luis Jairo Leal-B
Ann S. Leavesley-Turpin
Robert James Leckenby
Steven Cody Lenert
Stephen A. Lichlyter
Henry Morris Lieberman
Walter Scott Light Jr.
Brian Edward Lock
John Thomas Lyle
Rod A. MacLean
James Harry Macquaker
Mark S. Malinowsky
Dean N. Malouta
Stephen K. Marks
William Dustin Marshall
Robert Clifton Mason
Peter John Massion
Terry J. Mather
Murray M. Matson
Andrew C. McCarthy
Mark Douglas McCuen
Harven Michael McKenzie
Mark John McRae
Harry Mei
Craig Thomas Meyer
Horng-sheng Mii
Roger D. Miller
Lamees Mohamed Mohamed
Clyde Herbert Moore Jr.
Stanley Sherwood Morgan
Douglas Keene Morton
Joseph Paul Mueller
Edward Gilpin Murphy
Thomas Howard Neel
Jack Lewis Nelson
Joseph Alan Newhart
Ryan J. Nicholas
Robert Charles Nims
Sergio Rivero Ojeda
Takaomi Okazaki
FX. O'Keefe
Donald A. O’'Nesky
Mark Ormerod
Brett J. Ortego
George Abiodun Osahon
Robert M. Otis
Charles Folger Oudin Il
Aysen Ozkan
Ben M. Patterson Jr.
Mark Allan Patterson
William S. Peirce
Gary L. Perry
Elliott Pew
Riki Toni Monique Poetoehena
Edward Joseph Porter
George Flory Pritchard
Jessica Maurine Pritchard
Harry Ptasynski
David Lawrence Read
In memory of
Jack W. Latham
Bill K. Reed
Fritz W. Reuter
Donald Eugene Rice
Walter Charles Riese
Brad E. Robinson
Joseph L. Rogers
Daniel Ruberg
David Cooper Salter
Gary J. Sanchez
Jeffrey J. Sande
Juan Santiago
John Christian Scheldt
Michael Scherrer
Greg Schoenborn
Stephen Richard Schutter
Peter Schwans
Daniel Evan Schwartz
Robert William Scott
William E. Semmelbeck
Steven Darrell Shamblin
Scott Owen Shaver
Thomas Donald Sheffield
Steven C. Simms
Howard Muncie Simpson
John David Sistrunk Jr.
Isaac Edwin Skillern
Matthew John Sladic
Barry L. Smith
Roger William Smith
Anthony Joseph Spano
Stephen William Speer
Richard Steinmetz
Andrew Radmore Stephens
John Rolland Stewart
Robert Graham Stewart
Rex David Stout
Kenneth Lee Stover
Christopher W. Stull
David Henry Suek
Robert W. Sullivan
Betsy Marie Suppes
John McCamey Sweet
In memory of Frederick
Reiter and Norma Morgan;
In honor of Joe Morgan
and Richard Crick
Kevin Dean Talley
Kush Tandon
David Andrew Taylor
J. Hall Taylor
Nikos D. Thomaidis
A. Kurt Tollestrup
Mark Tomasso
Minh Ha Tran
James F. Trickett
Wayne Turner
Hamilton Wilmott Uberawa
Willem J.E. Van De Graaff
Johannes T. Van Gorsel
Michael David Van Horn
Lawrence B. Van Ingen
Michael Ross Vandrey

Nancy Susan Vaughan
Maria Soledad Velasco
Charles E. Vise lll
Robert Keith Walker
Andrew Craig Warford
Peter D. Warwick
William Gorom Watson
Charles Weiner

In memory of

Paul Moore Hardwick Jr.
Kane Christopher Weiner
David N. Welch
Cliff Merrell West Jr.
Chandler Thomas Wilhelm
Louis Edward Willhoit Jr.
Robert L. Williams Jr.
Robert Stewart Williams
Todd Montgomery Wilson
Marc D. Wink
April R. Wisebaker
Dominic K.F. Yap
Neng-Ti Yu
Barry Lynn Zinz

In memory of

Frank Cahoon

General Fund Permanently
Restricted
Paul Edwin Potter

Amoruso Special
Publications Fund
Paul Scott Robinson

Awards Fund
Clayton Y. Davis

Teacher of the Year Award
Paul Carrington Henshaw Jr.
Eva P. Moldovanyi
William S. Peirce
John Christian Scheldt
Daniel Evan Schwartz

Daniel A. Busch
Library Fund
Harold W. Hanke
Brian Wilson Horn

Digital Products Fund
Kate Hadley Baker
John O.D. Byrd
Andrew S. Harper
Kenneth Mark Mallon

University of Cincinnati
J. Todd Stephenson
In honor of Paul E. Potter
In memory of
Wayne Pryor

Distinguished Lecture Fund
Walter Scott Light Jr.
Douglas Keene Morton
Forrest Elwood Nelson
Education Fund

Craig William Cooper
M.A. Custer

Matthew J. Frankforter
Walter Scott Light Jr.
Janis Lynn Mergele
Sandy Meyer

Susan Smith Nash
Louis Jay Rothenberg
Robert R. Sartain
Isaac John Smith

Mark Hathaway Tobey
Gregory Phillip Yvarra

Grants-in-Aid Fund
Alexander and Geraldine
Wanek Memorial Grant
Clayton Y. Davis
Andrew D. Hanson

Allan and Eleanor Martini
Named Grant
Emem Umoh Ekwo
Paul Carrington Henshaw Jr.

Don R. Boyd Memorial Grant
Jerry Douglas Bush

Edward B. Picou Jr.
Named Grant
Mark John McRae
John Christian Scheldt
Arthur Stephen Waterman

Fred A. and Jean C. Dix
Named Grant

James E. Briggs
John O.D. Byrd
Paul H. Dudley Jr.

In memory of

Alfred “Ed” Miles
William S. Elliott Jr.
Thomas E. Hoak
John Vincent Leone Jr.
Janis Lynn Mergele
Jack B. Mills

In memory of

Donald McGirk
Harry William Mueller 11

Gretchen Nakayama
Memorial Grant
John O.D. Byrd
Peter Schwans

Gustavus E. Archie
Memorial Grant
Andrew D. Hanson

Harold J. Funkhouser
Memorial Grant
Andrew D. Hanson

Herbert G. Davis and Shirley
A. Davis Named Grant
Herbert G. Davis
In memory of
Robert L. Cash

Ike Crumbly Minorities in
Energy Named Grant
Edith C. Allison

John D. “Jack” Edwards
Memorial Grant
Barry C. McBride

Kenneth O. Stanley
Memorial Grant
Johannes T. Van Gorsel

Lawrence W. Funkhouser
Named Grant
Andrew D. Hanson
Paul Carrington Henshaw Jr.

Michel T. Halbouty
Memorial Grant
David Jonathan DePalma

Norman H. Foster
Memorial Grant
David Lawrence Read

Robert K. Goldhammer
Memorial Grant
Hans Max Bisewski
Andrew D. Hanson

Sherman A. Wengerd
Memorial Grant
Edith C. Allison

Michel T. Halbouty Fund
David Jonathan DePalma
James F. Trickett

Michel T. Halbouty
Lecture Fund
David Jonathan DePalma

James A. Hartman Student
Chapter Leadership Summit
Daniel Evan Schwartz

Imperial Barrel Award Fund
Edith C. Allison

Burns A. Cheadle

David Richard Cook

Kay L. Pitts

Daniel Evan Schwartz

Military Veterans

Scholarship Fund
Daniel Robert Burggraf Jr.
Harry William Mueller 111
John Christian Scheldt

Hugh Looney
Excellence Fund
John Michael Widmier

Jack C. and Catherine I.
Threet Endowment
Fund for the Advancement
of Petroleum Geology

Daniel Evan Schwartz

Operating Fund
Robert James Ardell
Larry L. Jones

Boone Pickens Digital
Geology Fund
David Andrew Taylor

E.F. Reid Scouting Fund
Terri Duncan
Harold W. Hanke
Robert Clifton Mason
Ronald L. Hart
Bryan Haws
Paul Carrington Henshaw Jr.
Walter Scott Light Jr.

Search and Discovery Fund
James Younger K. Blevins

University Research
John O.D. Byrd

L. Austin Weeks

Undergraduate Fund
Richard Arthur Baile
Barry R. Gager
Gerard Julian Genik
John William Mason

In memory of Tom Lyons
James H. Painter
Eddie W. Rhea
John F. Rogers
William V. York

In honor of Josh York
Louis Chapman Bortz
Marc Dupuy Jr.
Dan Allen Hughes
Roy Knappe Jr.
Carl William Kuhnen Jr.

In memory of Wayne
Jones
John F. Polasek
George M. Simmons
Christopher James Wayne
Marta S. Weeks-Wulf

The monthly list of AAPG Foundation contributions is based on information provided by the AAPG Foundation office.
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GIVING

ERVES MANY PURPOSES

ADD A CONTRIBUTION TO THE
AAPG FOUNDATION WITH YOUR
AAPG DUES STATEMENT TODAY.

In doing so, you will support the
geosciences in an amazing way.

= you'll inspire others to do the same,
« you'll feel great afterward, and

= you'll receive a receipt for your tax
deductible contribution.

EVEN IF YOU'VE ALREADY SENT IN
YOUR DUES, IT'S NOT TOO LAIE.

DONATE NOW

foundation.aapg.org/donate.cfm

AAPG Foundation = P.0. Box 979 « Tulsa, OK 74101-0979 USA
foundation.aapg.org Toll Free 855.302.2743
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Letters to the editor should include your name and address and should be mailed to Readers’

Forum, c/o AAPG EXPLORER, P.O. Box 979, Tulsa, Okla. 74101, or fax (918) 560-2636;
or e-mail to forum@aapg.org. Letters may be edited or held due to space restrictions.
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Interpretation

A journal of subsurface characterization

@
Well Ties To sesmic data

Well ties to seismic data establish the fundamental link between geology
as we measure it in a well bore and the seismic expression of geology

that we work with as interpreters. It is the fundamental link between well
data collected in the depth domain and seismic data acquired in the time

domain. The quality of a well tie reflects the uncertainties contained in all
of the geologic and geophysical data we use in making the tie and critically
affects the progress of and confidence with which we interpret into areas
away from wells. With the increasing availability of broadband seismic data,
high-fidelity imaging, advanced logging techniques, and more powerful
and versatile analytical technigues, we are now able to tie wells to seismic
in greater detail and with greater confidence throughout the value stream
from exploration through production. But geological complexity, basic
physics, irreducible uncertainties, and pitfalls remain....

The editors of InterpreTanion (hitp:/fwww.seg.orgfinterpretation) invite

papers on the topic “Well ties to seismic” for publication in the May 2014

special section or supplement. Contributions are invited on all aspects of

the geclogy, geophysics, and petrophysics of tying wells to seismic as we

apply and integrate them in subsurface projects.

+ analytical and interpretive tools and techniques for tying wells to
seismic

* assessing the quality and uncertainty of well ties to seismic

+ case histories of well ties to seismic

* pitfalls and lessons learned in tying wells to seismic

Interested authors should submit their manuscripts for review no later than

30 August 2013. In addition, the special section/supplement editors would

like to receive a provisional title and list of authors as soon as possible.
Authors should submit via the normal online submission system for
InTERPRETATION (hitps://mc.manuscriptcentral.com/interpretation) and select
this topic in the manuscript type dropdown option. The submitted papers
will be subject to the regular peerreview process, and the contributing
authors are also expected to participate in the review process as reviewers.

INTERPRETATION Special section

FORUM

Leach and Sustainability

Regrettably, | won't hear Patrick Leach
(see May EXPLORER) speak at the DPA-
AWG luncheon in Pittsburgh, but | am
happy to see someone share some of
my thoughts: Societies unsustainable
by available resources must change or
collapse.

Anthropologist/archeologist V. Gordon
Childe argued in “What Happened in
History” that powerful, resource-limited
empires appropriated land, water, etc., from
their neighbors until they reached the limits
of the then-developed world and thereby
their own viability as well.

The historical norm was collapse, in part
because there was no further opportunistic
loot with which to pay soldiers.

The lesson from science, as | see it, is
two-fold. Thermodynamics teaches that
real processes are irreversible (can’t un-
ring the bell), all such processes consume
energy and raise entropy (polluted air and
oceans are global aspects of entropy),
cannot reach equilibrium and both intensive
parameters (temperature and other climatic
variables) and extensive parameters (ores,
energy sources, etc.) can be limiting.

The conservation laws of physics (“some
of it plus the rest of it equals all of it”) set
inviolable limits.

| conclude, as Leach seemingly does,
that the current world economy violates
these constraints. Indeed, as Leach implies,
human centuries are short in the context
of societal problems, but long enough to
eradicate essential resources (a healthy
environment is one such resource) before

humans learn to pause and reconsider their
situation.

An ex-mother-in-law argued that
“somebody will invent something.” That's
the technology argument. But technology is
only a tool; by itself it's no better than Midas’
gold.

A VP of my old company argued
(evidently seriously) that we'll colonize
another planet.

Earth is still the most hospitable planet
we know. If we can’'t make it here, | doubt
that we'll do better elsewhere.

Manuel N. Bass
Fullerton, Calif.

Ahead of His Time

Reading the article on the Bakken shale
in April's EXPLORER reminded me of a little
known piece of history about this resource.

As a young geologist fresh out of school
in 1990, | was sent to the wellsite of a Shell
well in North Dakota. It was the company’s
first horizontal well in the Williston Basin.

Called the Connell 24-27, it drilled a
3,665-foot lateral into the Bakken, and
tested 1,500 barrels per day of 46 API ail.

Months later | received a plexiglass
plague for my work on the well — and
given the news that the project had
been abandoned by management as an
uneconomic “technical success!”

It took more than a decade later for
others to “discover” this great play.

Vince Hamilton
Geneva, Switzerland

ProTracks
from page 46

* ok *

AAPG has come to realize how large
and important the YP sector is — and that
they have specific needs.

In a major effort to meet these
needs, AAPG has revitalized the Young
Professional Committee and created YP
liaisons for each Section and Region.
These efforts have given YPs a voice
within the Association at both the local

and global levels.

| am proud to be a part of this initiative
as the AAPG YP Eastern Section “lead,”
because it provides an easier way to
network and help newly hired or graduated
geologists feel part of the larger AAPG
community. The recent YP events at ACE
Pittsburgh are an excellent example of this
— and from my perspective, the future looks
bright for YPs.

If you would like to help shape future
YP events and contribute to your earth
science community, please get in contact
with your Section or Region liaison at www.
aapg.org/youngpros/.

DEG
from page 58

| also encourage all of you to become
DEG members, if for no other reason than
to demonstrate your commitment to doing
your job in a safe and environmentally

Jim Bain, 71
New Braunfels, Texas
March 1, 2013
Lorenz M. Braren, 77
Petaluma, Calif., April 29, 2012
* Wallace De Witt Jr., 91
Glenwood, Md., Aug. 7, 2012
Phillip Benny Drisko, 85
El Paso, Texas, March 27, 2013
Thomas Glenn Fails Jr., 85
Denver, April 14, 2013
Gary E. Hall, 58
Longview, Texas, April 12, 2012
Paul Moore Hardwick Jr., 83
Horseshoe Bay, Texas
March 31, 2013
H. Robert Hirsch, 79
Kerrville, Texas, March 4, 2013
Robert T. Holleman Jr., 52
Lafayette, La., March 25, 2013

responsible manner.

One of the things that David Curtiss said
in several of our meetings with Congress
was “nobody went into geology to destroy
the earth” — on the contrary, most geologists
have a deep appreciation of the earth and
make every attempt possible to leave it in
the manner we found it. 3

MEMORY

Bobby J. Lane, 82
Lafayette, La., Oct. 25, 2012
King David Lankford Jr., 91
Shreveport, La., July 22, 2012
Horace Richard Pipe, 46
Poplar, Mont., March 5, 2013
William Eddy Richardson, 86
La Jolla, Calif., March 20, 2013
Cecil Charles Rix, 88
Houston, Dec. 9, 2012
Carl Nelson Roberts, 84
Kingwood, Texas, Aug. 13, 2012
Robert Eugene Swenson, 84
Chico, Calif., Jan. 21, 2013

(Editor’s note: “In Memory” listings
are based on information received from
the AAPG membership department.
Asterisk denotes AAPG Honorary
member.)
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ADS

POSITION AVAILABLE

NATIONAL UNIVERSITY OF SINGAPORE
DEPARTMENT OF GEOGRAPHY

Teaching-Track Position
in Petroleum Exploration

The Department of Geography at the National
University of Singapore, (with the support of the
South East Asian Petroleum Exploration Society
(SEAPEX) and the Economic Development Board of
Singapore) will introduce a new Minor in Petroleum
Exploration programme in August 2013. The
Department invites applications for a Teaching-
Track (i.e. non Tenure-Track) Lecturer or Senior
Lecturer beginning 1% January 2014 in the following
areas: sediments and sedimentary basins, applied
petroleum exploration, and energy environmental
impacts/futures. A Ph.D. at the time of appointment
is required. The appointment will be for two years
initially with the prospect of further extension. The
successful candidate will teach undergraduate and
graduate students in their area of expertise which
is expected to include some or all of the following:
seismic interpretation, well logging interpretation,
basin analysis, application of GIS, and energy
and environment, and lead local and overseas
field excursions to visit petroleum producing
areas. Candidates will have experience teaching
undergraduates and will be encouraged to conduct
research in these fields in South East Asia. Some
experience of previous research or employment with
the upstream petroleum industry would be desirable.
NUS Geography has an Earth Lab with an extensive
collection of rocks, minerals and maps for teaching
and a refurbished Geo Lab with analytical equipment
for physical and chemical analysis (e.g. grain size,
ICP-OES for major and minor element, TOC). The
Department also has its own dedicated computation
facilities for the teaching and practice of GIS which
the candidate will be encouraged to utilise.

Interested candidates should consult our website
www.fas.nus.edu.sg/geog for full application details
and further information on the Department of
Geography.

EXPLORER

Rose & Associates

MISCELLANEOUS

SAMPLES TO RENT

International Sample Library @ Midland —
Formerly Midland Sample Library. Established in
1947. Have 164,000 wells with 1,183,000,000 well
samples and cores stored in 17 buildings from 26
states, Mexico, Canada and offshore Australia. We
also have a geological supply inventory.

Phone: (432) 682-2682 Fax: (432) 682-2718

********************

Eliminate pilot holes and drill more horizontal
payzone with SES technical GEOSTEERING
SOFTWARE! SES is for geologists who are

dissatisfied with drafting-tool methods of geosteering.

Free trial. www.makinhole.com. Stoner Engineering
LLC.

********************

FOR SALE

Kansas Scout Cards and Files From inception to
current Six double row files. Also E Colorado and
Nebraska asking $34,500.

Gelogical Services Inc.
316-263-0542

200 W Douglas, Suite 628
Wichita KS 67202

Courses Consulting Software
Risk Analysis, Prospect Evaluation & Exploration Economics
Houston: Sept 23— 27 Aberdeen: October 7 - 11
Calgary: Sept 16— 20

Risk, Uncertainty & Economic Analysis for Resource Assessment
& Production Forecasting in Shale and Tight Reservoirs

Denver: Aug 5-8 Houston: Oct 28-31

Calgary: Oct7-10

Play-Based Exploration: Mapping, Volumetric and Risk Analysis
Houston: Nov 18 - 20

http://www.roseassoc.com/instruction

CLASSIFIED ADS

month will appear in the subsequent edition.

You can reach about 37,000 petroleum geologists at the lowest per-reader cost in the world with
a classified ad in the EXPLORER. Ads are at the rate of $2.90 per word, minimum charge of $60.
And, for an additional $50, your ad can appear on the classified section on the AAPG web site. Your
ad can reach more people than ever before. Just write out your ad and send it to us. We will call you
with the word count and cost. You can then arrange prepayment. Ads received by the first of the

Improving E & P Effectiveness
Dix

ﬁ _Cossey

o & Associates Inc.

- _ ol .rr.:aﬁ P
Deepwater Analog ue Databases
Fields/Reservoirs Outcrops
= Over 1240 Deepwater » Over 3140 Architectural

fields and reservoirs from
84 basins in 44 countries

Elements from 137 outcrops
in 22 countries

* Fully Searchable « Monthly, Single or Corporate Licenses

2013 Field Seminar
* Tabernas Basin, Spain
Oct 17-21, 2013
* 5 days, $2950.00

Details:
WWW.COSSeygeo.com

or email: cosseygeowaol.com
or call +1 (970) 385 4800

THE UNIVERSITY OF TEXAS AT AUSTIN

JACKSON

SCHOOL OF GEOSCIENCES

Professional staff openings
Director of Development & Alumni Relations

Serve as chief development officer for the school, working with key stakeholders
and managing a professional staff in development and alumni relations.

Director of Outreach & Diversity Programs

Manage our award-winning GeoFORCE program and oversee other international and national outreach activities.

For information on these and other employment opportunities, visit www.jsg.utexas.edu/hiring.

Join a School on the Rise

400 5.
WOnOWoe!

& Graduale program for
M@. 3 Geology, LIS News 87%

Faculty, . Research scientists at $90 million in National young  Growlh i graduate
up 79% %9 ka8 the Bureau of Economic annual funding, career awards  enolinent snce 2005
58 smu& 9 | @ Geology, Institute for 9“ up $37 million for recent
Geophysics, & other units since 2005 faculty 75%
Growth in undengraduale

The largest endowment and largest alumni network of any geoscience program in the world /popéionsios 2005,

WWW.AAPG.ORG

JUNE 2013 S¥




EXPLORER

CORNER

|
| / l 4 f

the point that AAPG’s success as a

scientific and professional society is
highly dependent on the relevance and
value of our products and services to our
members and customers.

Relevance, to me, indicates that we
are focusing on topics that really matter
and that move us closer to fulfilling our
mission of advancing the science. Value
is a subjective thing, but our intent is
that AAPG members and customers be
enriched by what the Association offers —
and that they ask for more.

That’s one way to describe AAPG’s
strategic goal of being indispensable to
the energy geoscientist.

If you joined us in Pittsburgh last
month for the 2013 AAPG Annual
Convention and Exhibition (ACE) you saw
our most recent effort to deliver on these
two themes. The organizing committee
worked closely with our staff to plan and
execute a conference that delivered
relevant science content and valuable
learning and networking opportunities for
each of the participants.

Thanks to everyone who contributed
to another successful ACE, and to all of
you who attended for your support.

Last month in this column | made

* Kk %

As you have read in this issue of
the EXPLORER, our attention is now
shifting westward to the Rockies and a
brand new initiative to deliver relevance

a 11 A

and value to the oil and natural gas
marketplace: The Unconventional
Resources Technology Conference
(URTeC), scheduled Aug. 12-14in
Denver.

URTeC is brought to you by the
Society of Petroleum Engineers,

AAPG and the Society of Exploration
Geophysicists.

The conference is multi-disciplinary,
encompassing both the geosciences and
engineering. But what makes it unique
is its cross-disciplinary emphasis, where
the technical program focuses attention
on the intersections of these disciplines
in relation to unconventional resources.

The design of this conference mirrors
how companies operate. In the days
of old a new ventures team may have
developed a prospect and thrown it over
the wall to the drillers, while they then
moved on to the next opportunity. Today,
however, geoscientists and engineers
work together in teams to successfully
find and produce hydrocarbons.

“,' J1I¢

Geoscientists and engineers
work together in teams to
successfully find and produce
hydrocarbons.

And it is here where we can expect to
recognize and develop new insights and
potentially breakthroughs.

URTeC attendees will have the
opportunity over three days to choose
from more than 300 presentations and
“ePapers” across 20 themes, ranging
from well design and geosteering to fluid
flow, fracture prediction and case studies
from unconventional plays across North
America.

If you are interested in the science
and technology of unconventional
resource development, you will have no
trouble finding talks that you want to see.

The technical program committee has
put the emphasis for the conference on
science and technology. That's where we
can deliver maximum value. But they also
have provided significant opportunities
to put the science and technology — and
its broad societal impact — into context,
through the opening plenary session,
interactive expert panels and an energy
policy forum.

VY Velluic

This is essential, because the oil
and natural gas industry’s ability to find
and produce unconventional oil and
natural gas ultimately depends on its
social license to operate — that is, public
acceptance to develop these resources.

One conference theme, for example,
is dedicated to health, safety and
environmental issues.

My hope is that URTeC will enable us
to learn from each other and effectively
communicate the best science,
technology and operations practice.
This will ensure our ability to deliver the
potential that these resources have to
offer.

| began this column talking about
relevance and value. This is foremost
on our minds here at AAPG. And URTeC
is one more way that we, together with
our sister societies, are innovating to
advance the science and to provide you
with products and services that help you
do your job better.

You can find more information and
early registration deals at www.urtec.org.

See you in Denver this August!

oid N =

REPORT

Tis will be my last column in the
EXPLORER as president for DEG. In
June | will turn over the reins to Doug
Wyatt, and | wish him well.

Some of the things DEG accomplished
this year included:

» All of our publications have gone
digital.

» We assembled and offered a strong
DEG program at the recent AAPG Annual
Convention and Exhibition in Pittsburgh.

> We celebrated our 20th anniversary.

» We held a joint workshop with SAGEEP
on Hydrofracturing.

» We held a joint DEG-EMD GTS on
Hydraulic Fracturing.

» We co-sponsored with SME
“Environmental Considerations in Energy
Production.”

A few weeks ago | had the privilege
to travel to Washington, D.C., with several
other AAPG members for Congressional
Visits Day (see related story, page 40).
There we had the opportunity to meet with
several federal agencies that have a role in
our industry and also to meet with numerous
congressmen and senators.

Our purpose was to introduce AAPG and
its members to the Congress as a source
of information on issues that they may be
debating.

One of the hottest topics was — yep, you
guessed it — hydraulic fracturing.

It would appear — by my unscientific

: JUGL
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poll of articles appearing in the media —
that some of the furor has died down on
hydraulic fracturing. Still, there are a lot of
misconceptions in Washington about how
we do our business, and this topic is one of
the least understood.

| was pleasantly surprised, though,
at the level of understanding that
several of the congressmen had about
hydraulic fracturing, and the willingness
of the opposition to sit down and have a
meaningful discussion on the topic.

We have a great opportunity to get
unbiased information into the hands of our
legislators. Please work with Edith Allison,
our GEO-DC director.

| encourage all of you to get in touch with
your congressional delegation, introduce
yourself and offer to be of help. We can
make a significant impact on legislation that
affects our industry.

Other CVD discussions involved:

» One topic that came up in Washington
was centered on fugitive methane
emissions. This seems to be one of the

; )
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We have a great
opportunity to get unbiased
information into the hands
of our legislators.

topics that opponents to production from
resource plays are taking to stop future
drilling.

EPA just released a report in which it
reduced its estimate of methane volumes
escaping from drilling activity in the
Haynesville Shale play by 20 percent.

» Another discussion topic was the
impacts of induced seismicity from hydraulic
fracturing activities.

The National Academy of Sciences
recently released a report on induced
seismicity (des.nas.edu/besr). Their
conclusion was that “a very small fraction
of injection and extraction activities
among hundreds of thousands of energy
development sites in the United States have
induced seismicity at levels noticeable to
the public.”

» The last topic of discussion focused on
creating jobs and the role that the oil industry
can and does play in job creation.

A recent report by the American
Petroleum Institute stated unconventional

oil and gas industry has
created 1.7 million jobs in
2012 — and that will grow
to 3.5 million by the year
2035. That's a significant
number of new jobs the

country needs.

The problem, however, is our university
system is not producing enough qualified
students to meet this demand. In a report
by the National Academy of Sciences,
the projected shortfall between projected
workforce and new graduates is significant.

* ok *

| have spent time talking with numerous
students in schools not traditionally
associated with the oil industry. Many
of them are not considering a job in
the petroleum industry because of
our perceived negative attitude to the
environment.

We as a profession need to provide the
right information to these students so that
they can make an informed decision based
on factual information and not on what they
see in the news media.

| encourage you to go visit your local
schools — be it elementary, middle or high
school — and give the facts about our
industry and our record on environmental
issues. Visit your aima mater and talk to the
geology students about your career in the
industry.

See DEG, page 56
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EXPLORER

Full Waveform
Inversion

High definition reservoir imaging for enhanced prospect
evaluation and reservoir exploitation.

Full waveform inversion |FWI) from WesternGeco GeoSolutions provides detailed images and models of the subsurface

to make exploration, development, and production maore efficient and to reduce drilling uncertainties

We have delivered over 50,000 km? of imaging warldwide using FWI, facilitated by faster workflows and modern acquisition
designs incorporating low frequencies, long offsets, and all azimuths.

Find out more at
slb.com/FWI WesternGeco
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