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COLUMN

BY CHARLES STERNBACH

s President John F. Kennedy
Afamously said in his 1962 speech at

Rice University in Houston, difficult
challenges serve “to organize and measure
the best of our energies and skills.”

| am happy to report that the super
basin concept | wrote about in my July
column is working to focus energies and
skills within AAPG. On March 1-2, 2018 the
inaugural Global Super Basin Leadership
Conference will be held at the Hilton
Americas in Houston. Save the date! We
have confirmed talks by Scott Sheffield,
executive chairman of Pioneer; Scott
Tinker, director of the Bureau of Economic
Geology; Bob Fryklund and Pete Stark of
IHS; and Greg Leveille, chief technology
officer of ConocoPhillips.

Many of the industry’s most outstanding
explorers will discuss technological
innovations that allow richly endowed
petroleum systems to “keep on giving.”
Bulletin articles are in the works for at least
eight super basins, with more to follow.
Thus, AAPG will boldly focus on providing
critically relevant geoscience.

As Michael Porter of Harvard Business
School has said, “Energy fuels prosperity.”
The national benefit thus far from the recent
energy renaissance has been a per capita
GDP increase of $1,400 per year. There is
a profound potential benefit from studying
global super basins.

AAPG’s Geoscience Content Engines

Member engagement is one of my top
priorities this year as AAPG president.

Did you know that early each year,
AAPG'’s approximately 30-plus committees
undergo committee changes and fine-
tuning? This renewal enables committees
to continue to provide valuable content
for our Members. AAPG committees are

From left to right: Ray Thomasson, Gerry Friedman and Charles Sternbach during the 2000

ACE in New Orleans.

assemblages of passionate people —they
are nucleation centers of creativity!

I'd like to showcase a few exemplary
examples that are representative of the
talent collected in our committees:

» 100th Anniversary: This committee
has achieved far-reaching goals over
the last 14 years. It will be deactivated
after the International Conference and

AAPG is going to do an
assessment of what the future
geoscience workforce will need
to know to be prepared.

Exhibition (ICE) in London next month.
Accomplishments include: GeolLegends
videos, a very successful AAPG Annual
Convention and Exhibition (ACE) in
Houston, the Top 100 Papers exhibit, the
Top Field Trips and the popular Discovery
Thinking Forums. The Discovery Thinking
Forums (co-sponsored by the Division of
Professional Affairs) will continue on as

a living legacy to the committee. Forums

19 and 20 are planned at the London
ICE next month and Salt Lake City ACE
next year, respectively. The content from
this committee has been a rich legacy
of papers, videos and presentations on
Search and Discovery.

> History of Petroleum Geology: The
committee continues to successfully
organize and conduct very popular and
well-attended sessions at ACE and ICE.
More sessions are being planned for the
London and Salt Lake City conventions.
Hans Krause continues to solicit, edit,
and submit well-received Historical
Highlights articles on a monthly basis to the
EXPLORER.

» Astrogeology Committee: These
hardworking 20-plus members organize
sessions at ACE meetings. They recently
published Memoir 103 on Solar System
Resources. They led a field trip to NASA
at the 2017 ACE in Houston. In August
this year, the committee organized a
geologic field trip to view the solar eclipse
with AAPG Members and astronauts Jack
Schmitt and Jim Reilly.

Committees produce meaningful
content for AAPG, they engage our
members, and they impact AAPG’s
business. | encourage you to review the
committees online and to get involved
by contacting the chair. You will be glad
you did. Benefits include rewarding
experiences, valued friendships, and
working on meaningful enriching projects.
To learn more and get involved, visit aapg.
to/allcommittees.

AAPG is also forming Special Interest
Groups and Technical Interest Groups.

See Students, page 4
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Conference and Exhibition will
be held Oct. 15-18 at the ExCel
convention centre in London, UK.

The theme is “100 Years of Science
Fueling 100 Years of Prosperity,”
and the event will gather geologists,
geophysicists and other petroleum
industry professionals from more
than 60 countries to develop their
knowledge, learn about new innovations
and network with peers.

As an added bonus, the event will
include special programming and
recognitions to continue the celebration
of AAPG’s100th anniversary in 2017.

This is the fourth year that the event
will be presented by both AAPG and the

The AAPG-SEG 2017 International

ICE in London Next Month

Society of Exploration Geophysicists.
For more information, visit
london2017.iceevent.org. I3

Ta

MO

Last Call
for Abstracts

Submission Deadline: 28 September 2017

4 SEPTEMBER 2017

20-23 May 2018

EMTION

Salt Lake City, Utah

ACE (013

AMMUAL CO

AHIBITIO!

Students

from page 3

These are groups where individuals of
common interests meet. To learn more, visit
aapg.to/explosigstigs.

Student Involvement is
Crucial to AAPG’s Future

This month, many graduate and
undergraduate geoscience students return
to their colleges and universities to hit
the books. | was president of the Sigma
Gamma Epsilon science club 35 years ago
at the geology department of Rensselear
Polytechnic Institute, organizing geology
student programs and talks. And today |
am still at it! | plan on attending the AAPG
Student Expo in Houston on Sept. 18 to

d g

meet students and look at their posters.
Other expos are being held in Laramie,
Wyo., Northridge, Calif., and in the eastern
United States. AAPG is going to do an
assessment of what the future geoscience
workforce will need to know to be
prepared. What are the skills recruiters and
companies are looking for? I've appointed
Steven Sonnenberg of Colorado School

of Mines to chair an AAPG Blue Ribbon
ad hoc committee on “Future Workforce
Trends.”

The Map That Changed the New World

Even though | am thinking about
students, | am also working on my AAPG
Eastern Section talk to be delivered Sept.
26 in Morgantown, W. Va. The title of the
talk is “Amos Eaton and The Map that
Changed the New World.”

For a little background on my talk and
how it relates to education: | am a big
fan of William Smith, the geologist and
mapper in England in the early 1800’s. You
probably read “The Map that Changed the
World” by Simon Winchester about Smith's
maps of the geology of Great Britain. These
maps enabled England’s engineers to mine
the energy needed to fuel the industrial
revolution.

For Americans, the New York State
Erie Canal changed our world. The Erie
Canal enabled cross-sectional outcrops
of upstate New York. The sides of the Erie
Canal became a window into the geology
and resources of the northeast region.
While discussing the importance of the
Erie Canal with author Simon Winchester
at the Denver ACE in 2015, Winchester
told me “The Erie Canal made New York...
New York.” What he meant was that the
Erie Canal made New York's harbor critical
to opening up a continent. It is timely
to celebrate the Erie Canal in 2017, as
this year marks its 200th anniversary, its
construction having begun in 1817.

My talk will focus on a famous historical
person, Amos Eaton. Like William Smith,
Eaton served time in prison where he
instructed fellow inmates in geology
and natural science. He was so helpful
that he was released and became
good friends with New York Gov. DeWitt
Clinton and Stephen van Rensselaer. In
1824, Eaton and Rensselaer founded
Rensselaer Polytechnic Institute, a new
type of American school, built on field
and laboratory work. Eaton changed the
way geology was taught in colleges. He
founded a new practical education system
in which the professor worked with his
students in the field, and professor and
students learned from each other, instead
of the professor primarily lecturing to the
students.

Eaton and his students mapped the
Erie Canal road cuts and riverbeds,
creating much of the detailed
stratigraphic column used today. RPI
graduates who studied with Amos Eaton
established many U.S. state geological
surveys. My RPI doctoral professor,

Dr. Gerald M. Friedman was a disciple
of the Amos Eaton practical method of
education when | learned geology. | will
be remembering Dr. Friedman’s lectures
on Amos Eaton this month.

By the way, Dr. Friedman received
AAPG'’s Sidney Power Memorial Award in
2000. | was very proud to be able to write
and present his citation!

In next month’s column, | will discuss
“Managing AAPG with a Business
Focus,” which helps us meet our mission
more effectively.

Chantoe N\ S5edrocl
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New vevelopmer

By DAVID BROWN, EXPLORER Correspondent

standards in the United States looks
like good news for the geosciences.

To date, the recently developed Next
Generation Science Standards (NGSS)
have been adopted by 18 states, the
District of Columbia and dozens of
individual school districts, and have
attracted interest from at least 22 other
states.

You can find details about the NGSS
at nextgenscience.org.

These standards set out a suggested
approach to science teaching in three
primary areas or disciplinary cores: Life
Science, Physical Science and Earth and
Space Science.

Having Earth science in a core area of
study encourages geoscience teachers,
who often feel they are playing second
fiddle to other, more emphasized science
subjects.

“One of things really prominent in
those standards is that Earth science
is at the same level as chemistry and
biology, and that hasn'’t always been
true,” said Anne Egger, president of
the National Association of Geoscience
Teachers.

Egger, who will serve in the elected
post through October, is associate
professor of geological sciences
and science education at Central
Washington University in Ellensburg,
Wash., and director of the university’s
Office of Undergraduate Research.

She earned a doctorate in geological
and environmental sciences at Stanford
University.

The big news in science education

The lack of K-12 Earth science
exposure compared to other sciences,
especially at the high school level,
naturally has had an effect on students
going on to university studies in the
geosciences.

“Many students show up in college
having not had a course in geoscience
since sixth grade. We're starting at a
deficit,” Egger said.

Julie Mitchell, a geology teacher at
Erie High School in Erie, Colo., is the
2017 AAPG Foundation’s Teacher of
the Year. The teaching award, funded

and presented annually by the AAPG
Foundation, honors and encourages
excellence in geoscience education.

Mitchell, who has taught high school
Earth science for more than 20 years,
was chosen as the top teacher by a
panel of national judges.

In her teaching experience in and
outside of Colorado, Mitchell said she’s
found that geoscience is less frequently
recommended by school districts and
administrators than other, more-favored
areas of study.

“This is true not just in Colorado.

It's true in New York. You would have
an honors biology. You would have an
honors chemistry,” she said.

Geoscience “should be something
everybody is exposed to at this level of
high school,” she said. “It's been my one-
woman mission to make that happen.”

General education in the United States
has placed an increased emphasis
on studies in science, technology,
engineering and mathematics, known as
STEM.

However, much of the attention seems
to have been directed toward math, tech
and engineering courses, at the expense
of general science. The NGSS could
produce a broader and more integrated
approach to science education.

Achieve, a nonprofit educational
standards organization, undertook
development of the new science
standards with the National Research
Council, the National Science Teachers
Association, the American Association
for the Advancement of Science and a
consortium of 26 states.

At the high school level, the NGSS
Earth and Space Sciences core concepts
include five broad areas of study: space
systems, history of the Earth, Earth’s
systems, weather and climate, and
human sustainability.

Although Colorado has not adopted
the NGSS, those and other suggested
standards have influenced the way the
state devises its K-12 science programs
and curriculum, Mitchell said.

See Research, page 12
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Triton FAZ Depth Imaging

Rafting in Garden Banks and Keathley Canyon

PGS recognizes that accurate migration velocity models are critical for successful
depth imaging of the complex geology of the deepwater Gulf of Mexico.

In buildine the velocity model for the full-azimuth (FAZ) ultra-long-offset

Triton survey in Garden Banks and Keathley Canyon, PGS identified and
incorporated rafted Mesozoic strata as essential elements of the model.

The rafted section drilled in suprasalt positions and between stacked salt sheets
in Garden Banks wells within the Triton survey area contains a significant
fraction of high-velocity Mesozoic carbonates. PGS included rafts as high-velocity
geobodies in the Triton velocity model to optimize the imaging of prospective
subsalt Wilcox targets.

Please contact: Tel:+1 (281) 509 8000 | Email: gominfo@pgs.com

A Clearer Image | www.pgs.com/Triton
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Science Curricula Under Threat?

By BARRY FRIEDMAN, EXPLORER Correspondent

e problem, according to those
tho think there is one, is in the first
sentence of Florida House Bill 989.

“...allowing a resident of a county
to challenge the use or adoption of
instructional materials ...”

This bill — and Gov. Rick Scott signed
it into law — will allow any adult, in any
school district, even if he or she doesn't
have a child attending school in district
— or, for that matter, any school district in
the state — to lodge a complaint over the
teaching methods or materials in Florida’s
public schools.

And while it could potentially
pertain to any subject — Toni Morrison’s
“Beloved,” for instance, has been called
pornographic by some Florida parents
who want it removed from public school
curricula — the intent, critics contend,
has to do with curtailing scientific inquiry,
namely with regard to evolution and
global climate change.

Sponsored by the Florida Citizens’
Alliance, whose website construes
the fight in nothing less than biblical
proportions, casting itself as David
against the state’s Goliath, the
organization purports to “advance a
rebirth of liberty in Florida” and claims the
bill is simply about choice and academic
freedom.

Not all agree.

Jonathan P. Smith, president of Florida
Citizens for Science, an advocacy group
opposed to the measure, said HB 989
has ominous implications for education in
the state.

-
BRANCH

“This bill will allow anyone —and |
mean anyone — to object for any reason
to current text books used in the state,”
he said.

“It’s in the interest of petroleum
geologists, as well as all scientists,
to resist attacks on the integrity of
scientific education.”

All Time Low

To Smith, that’s chilling, not just for
the quality of science education, but

because students’ familiarity and mastery
of science skills, which are already sub-
standard, will clearly get worse.

“In a nut shell, Florida’s K-12 science
education is at a all time low with around
52 percent of all students failing the
unrevised (since 2008) standards,” he
said.

Glenn Branch, deputy director of the
National Center for Science Education,
said the legislation, which is not unique to
Florida (more on that to follow), will have
more of an effect on material and overall
content than actual leverage on what a
teacher says in the classroom, mitigating
the Orwellian nightmares somewhat.

“So, yes,” Branch said, “I think that
there’s good reason to believe that the
mere introduction of such legislation
tends, to some degree, to deter teachers
from presenting the targeted topics —
usually evolution and climate change —
accurately, honestly and completely.”

And that's because teachers will get
spooked.

Branch cites a study done by his
organization and Penn State University,
which shows a connection between such
bills and pedagogy.

“It was found, unsurprisingly, that
what these teachers taught about
climate change was correlated with the
public attitudes toward climate change
in their states and their counties, even
holding their own attitudes constant. The
introduction of such legislation tends to

See Nationwide, page 14
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By KRISTI EATON, EXPLORER Correspondent

hen Daniel Minisini moved from
W Italy to Houston back in 2010 he

looked around and no longer saw
mountains. But while he was on his quest
to discover mountains, he discovered
something else: a large number of
geologists in the city.

That inspired him to create a YouTube
channel called “Mini Geology,” on which
he interviews and documents geologists
from across the world.

“| discovered a resounding density of
geologists in town,” he said. “| just started
chatting about mountains with them, and

is for geologists what Rome is for priests
—they all come to the city at least once in
their life.”

A recent episode takes place at the
University of Houston, where he asks

geology.
“What the rocks say about history,” one

person said.

“Maybe how volcanoes change our
world,” another said.

Others said they'd like to know about
the earth’s layers, rocks and fossils.

“I love geology,” one respondent said.

Another episode examined the
differences between geologists and
physicists.

“Geology won't go away,” said Vic
Baker, a professor at the University of
Arizona, in the video.

Minisini said he chooses interviewees
based on the relevance of their
experiences. The interviews are informal

video-recording. | discovered that Houston

people what they would like to know about

Voices from the University of Houston, from the YouTube channel “Mini Geology.”

— sometimes he interviews a geologist
while collecting samples, other times the
geologist might be sipping a beer on his
porch.
“All the geologists | had the chance
to interview have been extremely
generous donating their time, knowledge,
experience and suggestions,” he added.
Born in Spain and raised in Italy and
the United States, Minisini has a doctorate
in sedimentology and stratigraphy and
is now a regional geologist at Shell in
Houston. He'’s also a marathoner.
“Professionally, | try to understand the
genesis of mud and mudstone through

different methods, at different scales and
integrating multiple disciplines,” he said.

A New Sub-discipline?

He said the interviews on his Mini
Geology channel showcase how
geologists approach problems — in their
work and their life. In a way, he said,
the interviews uncover the mindset of
geologists — something that is not evident
elsewhere, but which he believes should
be a new sub-discipline. That discipline
would examine scientific questions,
methods of investigation, the ethics of

publication, the efforts of the scientific
outreach, the role the geologist plays in
society and more.

He notes that the philosopher Seneca
said the true voyage of discovery does not
consist of searching for new landscapes,
but of having a new pair of eyes.

“Following up this analogy,” he said,
“I'd say that | train my eyes listening to old
folks, teasing youngsters, experiencing art
and reading satire. The ideas emerge from
this magma, shaping them like an historian
and reshaping them like a journalist.”

Educational Tool

Mini Geology is a not-for-profit venture
that Minisini works on in his free time, he
noted. He said he’d like to interact more
with students and he’s unsure about the
impact it has as an educational tool.

However, several institutions have taken
note. The Department of Geosciences
at Rice University and the Bureau of
Economic Geology have included a link
to Mini Geology on their webpages, while
the European Geosciences Union has
covered the content. The Houston-based
radio program KPFT hosts a monthly
program about it as well.

Minisini, for one, hopes he is spreading
information about geologists and what they
do, showcasing their talents and skills.

“I am convinced that if the congresses
around the world would have more
geologists sitting on those chairs, the
world would spin around in a different,
better way,” he said.
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Julie Mitchell speaking at the 2017 ACE in Houston.

Research
from page 6

“A lot of what are the Colorado
standards are similar to the proposed
national standards. It's pretty powerful
in terms of getting kids into the STEM,
sci-tech piece,” she noted.

Science of Learning

Science education has seen a number
of other advances in the past 10 years or
S0, especially in research into the ways
students learn.

“There has been a lot of growth in the
last 15 years in geoscience education
research, in bringing cognitive scientists
together with geoscientists,” Egger said.

She cited the third annual Earth

Interpretatio

A journal of subsurtface characterization

MAY 2018

» Geocellular models
Submission deadline: 1 August 2017
Special-section editors: Sharma Dronamraju, Michagl
Pyrcz, Michael King, and Kurt J. Marfurt
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opecial-section editors: Guangfa Zhong, Xiaomin
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Huaging Liu
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opecial-section editors: Yunsong Huang, Aria
Abubakar, Daniele Colombo, Kai Gao, Jungho Kim,
Marco Mantovani, Maxwell Azuka Meju, Changsoo
Shin, Aldo Vesnaver, Rui Yan, Min Yang, Peng Yu, and
Luolei Zhang

» Characterization of potential Lower Paleozoic
shale resource play in Poland
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Special-section editors: Michal Malinowski, Piotr
Krzywiec, Marek Jarosinski, Andrzej Pasternacki, and
Kamila Wawrzyniak-Guz
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Alfredo Fernandez, Richard Brito, Ali Tura, Scott
Taylor, Ulrich Zimmer, Stephen Wilson, Dustin Dewett,
Bruce Hart, and Marianne Rauch-Davies

» Foothills Exploration
Submission deadline: 1 December 2017
special-section editors: Gerard Schuster, Xianhuai
Zhu, Minggiu Luo, Sandro Serra, Gladys Gonzalez,
Alfred Liaw, Christol Stork, and Yuefeng Sun

» Argentina, several possibilities beyond the
Vaca Muerta Fm.
Submission deadline: 1 December 2017
Special section editors: Luis Vernengo, Teresa
Santana, Maximiliano Garcia Torrejon, Eduardo
Trinchero, Felipe Alberto Lozano Garcia, Oskar Vidal
Royo, Juan Carlos Soldo, Oswaldo Davogusto, Herndn
Reijenstein, Marcilio Matos, and Felipe A. Lozano

NOVEMBER 2018

» Distributed acoustic sensing and its oilfield
potential
Submission deadline: 20 June 2018
Special section editors: Ge Zhan, Yingping Li, Ali Tura,
Mark Willis, Eileen Martin

Visit http:/flibrary.seg.org/page/Interpretation-special-sections for more details about these sections.

"E-mail interpretation@seg. org to inquire about submitting manuscripts past the submission deadline. Some sections may have

increased flexibility regarding submission and review dates

To submit a paper, visit https://mc. manuscriptcentral .com/interpretation and select the appropriate topic from the manuscript type
options. For submissions not associated with a special section, select “Technical Paper” To sugnest a topic for future special sections,

e-mail interpretation@seqg.org or contact one of the editors.

Interpretation, copublished by SEG and AAPG, aims to advance the practice of subsurface interpretation.

Educators’ Rendezvous, held in New
Mexico in July, as an example of a
professional meeting for teachers that
included a broad scope of investigations
and presentations, from preparing for an
academic career to several workshops
and sessions devoted entirely to
geoscience education research at the
K-12 and university levels.

“We have some challenging concepts
in our science,” including deep time,
systems thinking and three- and four-
dimensional thinking, Egger noted.

“In the past there’s been this belief
that you either have three-dimensional
thinking skills or you don’t,” she said.

But research indicates those things
can be taught, Egger said, and today’s
belief is that all students can benefit from
Earth science instruction, even in the
most challenging areas.

Adapting to the Times

Mitchell said another change in
science education has been the
movement away from learning a fixed
set of answers, and toward applying
information and thought to developing
answers.

“I think the piece that’s shifted
tremendously is rote memorization,” she
said.

“It's imperative to teach students to
know where the information is coming
from. I try to hit home with the scientific
method, the scientific process,” she
added.

At the same time, “I still make my
students identify minerals,” Mitchell
said. “They still have to know something.
They still have to have something in their
brains to apply.”

Modern technology has changed
students as well as education, as cell
phones are now a ubiquitous potential
distraction in every classroom.

“To me it's a challenge. It's not
necessarily their fault,” Mitchell said.
“Honestly, I've been teaching for more
than 20 years and | truly have found that
students are more engaged in the real-
world environment than they were 20
years ago.”

She’s tried to embrace new
technology and social media and has
even set up her own Instagram account
for the benefit of students, “so they can
tag me.”

Egger said, “You can also make use
of the fact that everyone in the room has
a phone. You can ask questions and see
everyone’s response in real time.”

“And then balancing that, we do
make completely digital maps now, and
you can do a lot in the field with an iPad
that you couldn’t do otherwise,” she
observed.

All'in all, teachers have learned to
accept and adapt to the presence of
cells phones in class, sometimes with a
dose of resignation.

“People aren’t going to turn them off.
So, you might as well make use of them,”
Egger said.

Hopeful Future

As geoscience education has
broadened its scope and reach,
increased interest in sustainability issues,
climate change and environmental
problems has begun to attract more
students to Earth science.

“Where we're seeing a lot of growth
is in climate science, in environmental
science. That’s happening a lot in

See Teachers, page 14
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Nationwide
from page 8

create the misimpression, both among
teachers and administrators and among
members of the public who may then
pressure teachers and administrators,
that evolution, climate change, and so
on, are scientifically controversial and
should be presented as such or should
even be ‘balanced’ with supposed
alternatives.”

This is a story, he insists, that's been
going on for decades.

“It's a little difficult to describe it as a
trend,” Branch said, “though, since it's
been going on, in fits and starts, since
1921, when the first anti-evolution bill was
introduced in the Kentucky legislature.”

Proponents, like Rep. Byron Donalds
(Republican, Florida District 80), who

degree,” she said.

“Within the geosciences we have a
really strong teaching community. We
have a coherent community that’s very
interested in advancing geoscience
education,” Egger said. “The big
challenge in moving the field right now
is funding. A lot of funding is going
away. Data sources for research are
going away.”

Still, she sees a positive outlook for
Earth science at the K-12, university
and graduate levels.

“I'm actually at a time of
hopefulness” about the future of
geoscience education, Egger said.

“I'm incredibly hopeful,” Mitchell
agreed. “If we embrace the technology
and apply it to the geosciences, the
students can take this to any level. I3

Teachers
from page 12

what were traditional geoscience
departments,” Egger noted.

“We're still a relatively small part” of
the science education picture, she said.
“But | think the expansion of climate
science, of environmental science, of
system sciences is bringing about an
expansion.”

Egger works with university students
who are considering a career in
geoscience education.

Science teachers are in high
demand in most states, but “it's pretty
hard to get a job teaching just Earth
science. | advise people to get a dual
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sponsored the bill, do not think it is anti-
science.

“One of the key things about this bill
and why | think it passed, is that we didn’t
target any one subject matter,” he said to a
local news outlet.

Branch isn’t buying it.

“NCSE - along with the scientific and
science education communities in general
—is not swayed by the argument that these
bills and resolutions aim only to broaden
the horizons of students, to improve their
critical thinking skills, to afford academic
freedom for science teachers, and so
on; these are all clearly mere rhetorical
legerdemain intended to distract,” he said.

Nationwide Trend

At the moment — and Branch said this is
a moving target — there are about a dozen
or so similar “academic freedom” bills at
various stages in their respective state
legislatures.

He said the problem with all these bills
is not just the plain reality, but the unknown
consequences.

In Florida, for instance, Branch
explained, they will have formal
proceedings — the state requires school
boards to hire the Orwellian-sounding
“unbiased hearing officers” — to govern
instruction materials, text books and
curriculum. But, when it comes to
something a teacher said in the classroom,
any parent can fire off an email or make a
telephone call.

And then it's anyone'’s guess how far
the matter escalates.

There are approximately 15,000 local
school boards across the country, so
this can get unwieldy. Florida, however,
only has 60 or 70, and most are large
professional organizations. Branch, then, is
more worried about states like Ohio, which
has over 600 such boards, many in small
communities, and may be more prone to
intimidation.

At the moment, the two pifatas in the
wheelhouse of these so-called “academic
freedom” bills are global warming and
evolution.

“In many cases, legislation — including
non-binding resolutions — is introduced to
satisfy some legislators’ core constituency,
so when it passes, it has something of a
calming, numbing effect on those voters,”
said Branch.

They are intended to send a message
and they do — to like-minded voters.

“These academic freedom bills,” he
said, “originally started off just targeting
evolution, but then a parish school board
in Louisiana came up with policy that listed
evolution, biological evolution, chemical
evolution/origins of life, global warming/
climate change and human cloning,” even
though nobody really teaches cloning.

Branch calls the past 100 years of
fighting science in public classroom, “a
long, rich, inglorious tradition.”

The anti-evolution bills come, as you'd
expect, from religious groups, whether
they admit it or not, and the anti-climate
change groups come largely from what
Branch calls “extreme free-market
ideologies.”

Branch thinks the two should be kept
separate.

“The future of science, not to put
too fine a point on this,” said Branch,
“depends on the younger generation
getting a clear idea of scientific
methods and results, un-compromised
and uncontaminated by anti-science
ideologies, so it's in the interest of
petroleum geologists, as well as all
scientists, to resist attacks on the integrity
of scientific education.”
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Gigante 2D PSDM S —

Gigante

Gigante is the single largest 2D multi-client seismic survey in the world, consisting of 186,250 km

long offset 2D data spanning the entire Mexican offshore sector, and ties to TGS’s existing regional US
datasets. This ambitious survey provides the industry with unprecedented continuous coverage across
the entire Gulf of Mexico rift basin, enhancing regional context and understanding of depositional
systems and prospective regions. The grid ties known petroleum systems as well as vast underexplored
areas of the basin as a springboard for new exploration. The seismic survey is complemented by
potential field data and over 600,000 km2 of multibeam with coring and TGS interpretation study utilizes
all available datasets and aims to deliver a complete regional tectono-stratigraphic interpretation of the
Mexican offshore.

Declaration

Declaration M-WAZ 3D survey covers 8,884 km? [381 OCS blocks] in the Mississippi Canyon, DeSoto
Canyon, and Viosca Knoll protraction areas of the Central Gulf of Mexico and was acquired to better
image deep structural elements while improving subsalt and salt flank illumination.

Fusion

Fusion is a new M-WAZ multi-client reimaging program that uses the latest TGS data and processing
technologies as input to create a continuous, seamless volume utilizing one velocity model. The
reprocessing project comprises data covering more than 1,300 Outer Continental Shelf [OCS) blocks
[~30,000 km?) from 3D WAZ programs, previously acquired by TGS, and covers the Mississippi Canyon,
e i S S T = ——— o = B 7 Yo $5 S| . A7 N 1 _ Atwater Valley and Ewing Bank areas. This area is a highly prospective salt province and has multiple
s e _--;_ﬁ'—'- = = e e _ T e JA ISR At TR Aoy AN : Pavehinia: 1 > Sy, el WO o discoveries with recent leasing activity. The final deliverables from the first phase of the Fusion

e I e > T e e e e AR i ; ; g AL v RN i S ol Y reprocessing will be available from the end of Q4 2017.

Otos

The Otos Multibeam and Seep program covers 277,737 sq km (107,234 sq mi] of the US GoM, all water
depth of over 750m (2,461 feet] and include 375 cares with geochemical analysis. Following the success
of the Gigante Multibeam and Seep study in the Mexican Gulf of Mexico, Otos will complete the picture
with the same acquisition techniques and approach to sampling.
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Jdill GHIGE
By GEOFF CAMPHIRE

arth Science Week marks its 20th
Eyear in 2017 by exploring the theme

of “Earth and Human Activity,”
promoting public understanding of
the geosciences and the ways people
influence —and are influenced by —
Earth systems. The part you play in this
celebration, naturally, is vital.

Throughout the week of Oct.

8-14, 2017, petroleum geologists will
join millions of others worldwide in
studying, teaching and learning about
Earth science. Earth Science Week
has been organized by the American
Geosciences Institute (AGI) with the
support of AAPG each year since its
inception in 1998. Now is your chance
to play a leadership role.

It's easy to become part of the
campaign that reaches more than 50
million people annually. AGI hosts a
website (www.earthsciweek.org) that
offers lots of instructional resources,
ideas and activities. For instance,
the brief and exciting “Big Ideas of
Earth Science” videos cover nine key
concepts of the geosciences. Online
links provide related activities for
exploring these ideas in classrooms,
science centers, and other settings.

In addition, a treasure trove of new
informational resources, activities, and
programs also are being introduced to
celebrate this special anniversary.

Find Your Focus

To zero in on your niche interest,
participate in activities emphasizing
various areas of the geosciences
during “Focus Days”:

» International EarthCache Day;,
Sunday, Oct. 8, allows EarthCachers
worldwide to participate in geocaching
“treasure hunts.”

) Held on Monday, Oct. 9, Earth
Science Literacy Day focuses on videos
illustrating the field’s “Big Ideas” and
related activities.

) Activities on Earth Observation Day,
Tuesday, Oct. 10, engage students and
teachers in remote sensing as an exciting
and powerful educational tool.

» National Fossil Day, focusing on
paleontology, takes place at schooals,
parks, and other sites across the country
on Wednesday, Oct. 11.

» On Geoscience for Everyone Day,
Thursday, Oct. 12, geoscientists like you
share the excitement of their careers with
young women, minorities, and others.

) Celebrate Geologic Map Day,
Friday, Oct. 13, which promotes
awareness of the importance of geologic
mapping for education, science,
business, and policy.

) Saturday, Oct. 14, caps Earth
Science Week with the celebration of
International Archaeology Day.

Compete for Prizes

One great way to participate is to enter
—or help a young person to enter — one of
Earth Science Week’s contests in visual
arts, essay writing, video production and
photography.

Students, geoscientists and the
general public are invited to participate
in the photo contest. For the “Earth
and Human Activity Here” contest,
entries must be composed of original,
unpublished material and show ways
people affect or are affected by, Earth
systems in their communities.

he 20th annual Earth Science
Week offers new opportunities

to celebrate. As a petroleum

features the “Earth and Human
Activity Here” Photo Map, located on
the program website. Select contest
entries will be included on the map,
linked to the location of origin. This
new educational resource shows
“crowdsourced” examples of human
interaction with natural systems.

» The Education Resources
Network of AGI's Center for
Geoscience & Society now provides

geologist, you're invited to join the fun:
» This year’'s Photography Contest

the widest collection of free Earth
science curricula, education activities,
professional development, science
education standards, virtual field
trips, teaching ancillaries and more.
To visit, go to the Earth Science Week
homepage and click “Resources.”

) Earth Science Week Citywide
Celebrations will take place in
Houston, Denver and (in December)
the Washington, D.C. area, including
special events and kit donations to
local schools. Aligned with these
events, AGI staff will take part in
Energy Day Festival events in Houston
and Denver.

» The U.S. Geological Survey
is cooperating with AGI and the
National Park Service to host an event
on Thursday, Oct. 12, at Great Falls
Park in McLean, Va. Stop by for a
guided geologic tour, and learn about
geology from expert geoscientists on
site.

» Under a new price structure,
the Earth Science Week 2017 Toolkit
is free and available for the cost of
shipping and handling. (To receive the
toolkit, order online or call 703-379-
2480.) E9

“People and the Planet,” this year's
visual arts contest, is open to students in
kindergarten through grade five. Essays
by older students must address the
idea of “Human Interaction With Earth
Systems.” Finally, AGlI invites people of
all ages to enter the “Earth Connections”
video contest by submitting a brief video
that shows viewers how people affect
Earth systems or vice versa.

How You Connect

If you're a petroleum geologist who
wants to enhance young people’s

Students are led on a field trip by visiting geoscientists.

education, see “Visiting Geoscientists:
An Outreach Guide for Geoscience
Professionals,” a handbook co-
produced by AGI and AAPG’s Youth
Education Activities Committee.

Geoscientists can visit schools and
lead field trips, especially at the K-12
levels, providing unique insights based
on their training, experience, and
firsthand knowledge of the workplace.
The handbook offers strategies,
resources, sample activities and
more. Download it at www.agiweb.org/
education/aapg.

To lead a hands-on geoscience

activity, search the Earth Science
Week website’s collection of more than
120 learning activities that support the
Next Generation Science Standards.
There are 24 searchable categories

of Earth science topics, from energy
and environment to plate tectonics and
weathering.

Geoff Camphire is Earth Science
Week Program Manager at the
American Geosciences Institute.
For more information, visit
www.earthsciweek.org or email
info@earthsciweek.org. I3

22 SEPTEMBER 2017 WWW.AAPG.ORG




EXPLORER

PA0R WAVAVAN W €
MID-CONTINENT
SECTION MEETING

Oklahoma City, Oklahoma
Saturday through Tuesday,
September 30 -~ October 3, 2017

SPAGHETT) 'wAREHCLSE

WWW.AAPG.ORG SEPTEMBER 2017 23




EXPLORER

HIGHLIGHTS

local paper in Buenos Aires on my way

to Neuquén to celebrate the official
inauguration of the first Shell-operated
Early Production Facility in Vaca Muerta.
These words have since stuck with me,
as | can personally identify with them.
My father was stationed in Argentina as
a Shell seismologist in the early 1960,
during which time | attended my first years
of elementary school there. Childhood
memories of visiting a seismic field camp,
playing soccer on dusty street corners in
General Roca near Shell’s field office and
raising the Argentine flag every morning
at school have left me with a sense of
belonging for this special country. Its
potential is undeniable, but opinions have
been, and probably will remain, divided on
how to realize it. A combination of stamina
and faith will be required, not unlike the traits
of true explorers.

To illustrate this, let's look at the 100-year
history of Shell’s oil and gas exploration
efforts in Argentina.

In the early years of the last century,
Argentina ranked seventh on the global
GDP chart. Walking in Buenos Aires, one
can stillimagine the grandeur of cities like
Paris and Rome carried over the Atlantic
by the immigrants during the 19th century.
Energy needs in those heydays were largely
met through the import of expensive coal,
kicking off the search for domestic oil.

Iread the words of this headline in

Exploration and Discovery
in Argentina

The first discovery was made
accidentally on Dec. 13, 1907 in the San
Jorge Basin in southern Patagonia: the
Bureau of Mines found oil while drilling for
water. This fortuitous event is still celebrated
every year as the “Dia del Petroleo.”

By 1910, the Argentine government
had created a State Oil Enterprise with
preferential rights and authority over all
hydrocarbon resources in the country.
This would lead to the founding of the
world’s first entirely state-run national
oil company, Yacimientos Petroliferos
Fiscales (YPF), in 1922.

In 1914, Shell established an office in
Buenos Aires and the first shipments of
bitumen and other oil-derived products
soon arrived. Just three years later in 1917,
geologists from Shell visited the San Jorge
basin, where oil production was ramping
up. Drilling was done by percussion and
prospect mapping was done on horseback.
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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 — andyor 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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Following several years of negotiation, Shell
—one of just a few private enterprises — was
granted a lease of 9,000 hectares near the
settlement of Diadema and started drilling
in 1922. Diadema became part of Shell’s
official name in Argentina. By the time of the
first commercial discovery in 1925, Shell
had built a small village to house some 500
operators and their families. Shell also built a
refinery in 1930 in Buenos Aires to process
the crude, and expanded its retail network.
In 1955, Shell drilled the then deepest well
in the basin (D-129) and penetrated the rich,
lacustrine source rock, which had charged
most of the oil discoveries. This lower
Cretaceous source rock is since known by
the name D-129.

Shell Diadema drilled its last production
well in 1960, producing up to 150 million
barrels (MMb) until 1977, when it sold the
field to Companias Asociadas Petroleras
SA (CAPSA); the field is still in production.
The San Jorge basin has yielded over four
billion barrels of oil (Bbo) for more than 100
years with nearly 20,000 wells. Shell made
a brief return to the offshore extension of
this prolific basin in the early 1980's. After
shooting 2-D seismic and drilling two dry
wells, it seemed that the prolific D-129
source rock was largely confined to the
onshore part of the basin.
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Politics and Exploration

As Shell started production at the end
of the 1920's, Argentina had slid down on
the GDP table and a prolonged period of
populist governance began, punctuated
by several military coups. In the late
1950's, during the democratically elected
government of President Arturo Frondizi,
some foreign companies returned, including
Shell. Frondizi called for the “Battle for Qil”
to eliminate the expensive imports that
had crippled the Argentinian economy.
Shell signed contracts with YPF in the
Colorado Basin (1959-61) and the eastern
Neuguén basin (1961-64). The former was
deemed a risky venture, but was deemed a
strategic entry into a country with significant
oil and gas potential. After shooting 2-D
seismic and drilling seven dry wells, Shell
exchanged the license for 20,000 square
kilometers of Neuquén acreage. Shell
moved its field operations base from the
Atlantic village of Carmen de Patagones to
General Roca in Rio Negro province and
shot more than 4,000km of seismic lines.
Whereas the official focus on oil and gas
exploration helped triple domestic supply
in just over two years, President Arturo
lllia annulled the contracts with foreign
companies over concerns that YPF would

- -
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Laurens Gaarenstroom (left) has worked for Shell for more than 35 years. He has had assignments
as a geoscientist and exploration leader in Holland, Spain, United Kingdom, Nigeria, the United States
and now Argentina. In this photograph he hands his father, Laurens Sr., a copy of the commemorative
book on 100 years Shell in Argentina issued in 2014. His father worked as seismologist in Argentina
during his 36-year career with Shell, but left a few months before the 50-year celebration in 1964.

WWW.AAPG.ORG

. " - : .
Drilling the early wells in
Shell Diadema in the 1920s.
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be deprived of adequate returns for its
exploration investments. Shell thus packed
up in 1964 before it could drill any wells on
the recently shot seismic. For me personally,
this meant saying farewell to my friends.

In 1966, lllia was removed from
power by a military coup. Nevertheless,
conditions were still adequate at times for
business in this large, still under-explored
country with steadily growing energy
needs. Offshore oil and gas exploration
started to make inroads. In 1970, Shell shot
over 12,000 kilometers of marine seismic
(12-fold coverage) from the Salado basin
in the north to the Austral/Magallanes
basin in the far south, using its own
airgun-equipped vessel, the Lady Glorita.
Incidentally, my father happened to be the
seismologist on board.

By the end of the 1970’s, Shell had
entered into offshore contracts in these
basins, drilling 24 wells and discovering
one large accumulation in the inhospitable
offshore of Tierra del Fuego. However, the
relatively large gas proportion rendered it
uneconomic in those days.

Following this disappointing offshore
campaign, Shell geologists in Houston,
The Hague and Buenos Aires studied
the onshore basins again and decided to
try their luck once more in the Neugquén
Basin. Meanwhile, democracy was re-
established in 1983 with the election of
President Raul Alfonsin. During the late
1980s and early 1990s, Shell drilled a few
wells in the Neuquén Basin and made one
oil discovery. Regrettably, the promising
production of the drill stem test watered
out just hours after the telex with the happy
news had reached head office.

Until then, Shell's exploration focus had
been mostly on oil, not least to provide
feedstock for its refinery in Buenos Aires,
which had grown to a capacity of 100,000
barrels per day. However, in the 1990s
gas became increasingly important as
markets in Brazil, Chile and Argentina
were developing quickly. Shell's explorers
looked at the northwest basins, including
the extension of Bolivia’s prolific, gas-
prone Tarija Basin. This area in Salta and
Jujuy was already known for its seeps and
bituminous marls in the 1860s and YPF
had started the first oil production there in
1927. Large discoveries of gas in the early
1950s (Campo Duran and Madrejones)
led to the construction in 1960 of a pipeline
all the way to Buenos Aires. However, the
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The Geophysical Corner is a regular column in the EXPLORER, edited
by Satinder Chopra, chief geophysicist for Arcis Seismic Solutions, TGS,
Calgary, Canada, and a past AAPG-SEG Joint Distinguished Lecturer.
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Figure 1: Cross-plot between measured log density and TOC as determined from core data in the
Point Pleasant interval. A good linear relationship is seen between the cross-plotted variables.

tica shale is one of the major
U source rocks in Ohio. Its organic
richness, high content of
calcite and development of extensive
organic porosity make it an attractive
unconventional play that has gained the
attention of the oil and gas industry. The
primary target zones in the Utica trend
include the Utica, Point Pleasant and
Trenton intervals.

In this article, we demonstrate the
identification of organically rich sweet
spots within the Point Pleasant interval
using 3-D seismic data, the available
well and core data. The organic richness
is determined through the TOC (total
organic carbon) content, which is
determined from the available core
samples in a well. The measured density
log and these TOC values are cross-
plotted to derive a relationship between
them, which is then used to transform
the inverted seismic density volume
into a TOC volume. As the available
seismic data did not have the long offsets
(angles) required for determination of
density from prestack simultaneous
impedance inversion, neural network
approach was followed to compute
density using seismic data.

The correlation of the TOC sweet
spots identified based on the seismic
data with the available core data
emphasizes the aspect of integration of
seismic data with all other relevant data.

... ~r
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Sweet Spot Determination

The main goal for shale resource
characterization is usually the
identification of sweet spots, which can
represent favorable drilling targets.
Such sweet spots are zones and areas
in the target formation that exhibit high
total organic carbon (TOC) content,
high porosity, as well as high brittleness
or fracture toughness measures.

The organic richness in the shale

rocks influences properties such as
compressional and shear velocities, as
well as density. Therefore, attempts have
been made to detect variation in TOC
from the surface seismic response using
impedance and other attributes such as
Vp-Vs ratio, Lambda-rho, Mu-rho etc.

In this study, the density and TOC
measurements made on the core
samples in the Point Pleasant interval
were cross-plotted as shown in figure
1. A strong linear relationship is seen
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Figure 2: (a) The density trace predicted
with neural network application compared
with the measured density log curve

at the location of well W-7. The two
curves overiay well and thus enhance

our confidence in neural network density

prediction. (b) The neural network TOC
predicted curve for the well wherefrom the
core samples were available. The red dots
are the TOC determined from the core
samples. A reasonable match between

the two is seen, and thus enhances our
confidence in the used approach.

between them. This suggests that the
density attribute would be required if the
organic rich zones in the Point Pleasant
interval are to be determined from
seismic data. Once that is obtained,
TOC volume could be computed using
the determined relationship from the
cross-plot.

As stated above, because the offset/
angle of incidence range was not
favorable for computing density from
seismic data through simultaneous
inversion, we turned to neural network
analysis for its determination. There are
two aspects to our motivation for the
use of neural network method here. The
first has to do with the fact that there
were more wells located on the 3-D
survey that had the density log curves
available, and so could be used in the
neural network analysis. The second
aspect has to do with the generation
of robust low-frequency models that
can be generated. For more details

on simultaneous inversion, please see
the Geophysical Corner in the June
2015 issue of the Explorer, and for low-
frequency models, please refer to the
September 2015 issue. Even though
other methods exist that could possibly
use a non-linear minimization of error
approach, their applications are still
not common. Therefore, we decided

to determine density with probabilistic
neural network analysis, employing
amongst others some of the attributes
determined from simultaneous inversion.

Density Prediction Using
Neural Network Approach

The probabilistic neural network
(PNN) implementations have been
applied to a variety of geophysical
problems. In such an approach, a

Continued on next page
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Figure 3: (a) An arbitrary line from the TOC volume and passing through wells W-1 to W-7. (b) A horizon slice at the Point Pleasant level from the TOC volume. The path followed by the arbitrary
line through the different wells is also indicated. The TOC content appears to be more on the northern side of the line and gradually decreases to the southern side, even though the TOC values

displays are between 2 and 3 everywhere on the display, which are favorable. (Data courtesy: TGS, Houston)
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Continued from previous page

non-linear relationship is determined
between seismic data as well as its
various attributes and petrophysical
properties. The determined relationship
is then used to predict the desired
properties away from the well control.
For the present study, a multi-attribute
linear regression and PNN are
implemented to predict the density
volume for estimating the TOC volume.
We first derive the relevant attributes
for our study by applying a prestack
simultaneous inversion to conditioned
gathers using partial-angle stacks, a
reliable low-frequency model and angle-
dependent wavelets. The attributes
derived from the simultaneous inversion
are P-impedance, S-impedance,
Lambda-rho, Mu-rho, E-rho, and
Poisson’s ratio volumes. A combination
of these different attributes is the input
to the multi-attribute regression and PNN
process to predict density. An important
aspect of this method is the selection
of seismic attributes to be considered
in the neural network training. To that
effect, a multi-attribute stepwise linear
regression analysis is performed using
the available uniformly distributed wells.
An optimal number of attributes and the
operator length are selected using the
cross-validation criteria where one well
at a time is excluded from the training
data set and the prediction error is
calculated at the excluded well location.
The analysis is repeated for all wells,
each time excluding a different well.

An operator length of nine samples
exhibited the minimum validation error
with six attributes, namely Poisson’s
ratio, E-rho, relative impedance,
absolute P-impedance, S-impedance
and a filtered version of the input
seismic data. Using these attributes, the
PNN was trained. A correlation of 98.12
percent was noted between predicted
and measured densities at the well
locations. After training, a validation
process was followed, which showed a
correlation of 93.59 percent at the well
locations. Such a match enhanced our
confidence in the analysis of density
prediction. A variation of density values
within the zone of interest was noted as
we go from the northern to the southern
side of the 3-D survey. In figure 2a

we show how the predicted density
compares with the measured density

at the location of well W-7. The good
match between the curves enhanced
our confidence in this approach.

Density/ TOC Transformation

Once the density volume was
determined from neural network
analysis, the next step was to use the
linear relationship shown in figure 1
to transform it to a TOC volume. We
first transformed the density trace at
the location of the well wherefrom we
received the TOC data determined from
the core samples. In figure 2b we show
the match between predicted TOC and
that measured from the core samples.
A reasonable match between them
endorses the relationship, which is then
used to transform the predicted density
volume into a TOC volume. An arbitrary
line passing through the different wells
on the 3-D seismic volume is shown in
figure 3a. High TOC content is noticed
in the northern part of the survey, which
is consistent with TOC trend observed in
the Utica-Point Pleasant play.

To map the variation of TOC content

Mohammad
Hossein Nemati is
with Arcis Seismic
Solutions, Calgary,
Canada.

James Keay
has more than 30
years experience
in international oil
and gas exploration,
development and operations, onshore
and offshore. He has extensive
experience in business development
and operations management in North

America, Latin
America and the
Middle East and
has performed
integrated reservoir
studies in Canada,
Colombia and
Kuwait. He holds a
Texas professional

As chief geologist,
NSA, Keay is responsible for providing
geoscience evaluations to grow TGS'’s
investment and sales activities.

geoscientist license.

laterally, a horizon slice from its volume
over a 10 millisecond window in

the zone of interest is generated as
shown in figure 3b, low TOC zones

are indicated by yellowish and bluish
colors, whereas black and grey colors
represent high TOC zones. Note that
the northern part of the survey exhibits

a higher TOC content than the southern
zone, which is consistent with the prior
information available regionally and
matches the available production data.
As the state reported data is not
as detailed as required for this type of
correlation, it is not being shown here.
However, the match seemed convincing.
In conclusion, when the density and
TOC values are measured from core
samples in the shale interval of interest,
they can be cross-plotted to determine a
relationship between them. As density is
an attribute that can be determined from
seismic data, it can then be transformed
into a TOC volume using the relationship
determined from the core samples.
Appropriate tests may be carried out
to check the accuracy of the predicted
attribute, which if found satisfactory,
should also correlate with production
data.
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P10 to P90 ranges of oil EUR change from prior forecast versus months of production when forecast

was made; data gathered from 2,420 Midland Basin horizontal wells and 20,281 discrete forecasts.

Getting the Most Out of
Bublic Oil and Gas Da

By KEN MILAM, EXPLORER Correspondent

ountains of oil and gas data
IVIproduction data are available, but
many in the industry distrust and
disregard it because of imperfect information
and poorly regulated reporting standards.
Despite these misgivings, Sean Clifford,
an operations support reservoir engineer at
Apache Corp., says public data can become
a valuable tool.
He and colleague Tim Torres developed
a methodology to exploit public data to refine
their analysis of multi-fractured horizontal
well performance in the Midland Basin.
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They presented their findings in a paper
entitled “Using a Systematic, Bayesian
Approach to Unlock the True Value of Public
Data; Midland Basin Study” at the recent
Unconventional Resources Technology
Conference (URTeC) in Austin.

The project employed outlier identification,
probabilistic forecasting tools and Bayesian
calibration to refine the researchers’ analysis
of multi-fractured horizontal well performance
in the Midland Basin.

The researchers had access to higher
quality data for better estimation and
calibration of the public production data set.
They continually updated their forecasts as
new data became available.

“The public data is believed to be
dishonest and unreliable because of the
production allocation method that relies on
imperfect well test data and unregulated
reporting standards. E&P operators are
not incentivized to provide accurate well-
level production data, and they are in fact
strongly against sharing such data to protect
competitive advantages,” Clifford said.

This can make it difficult for third-party
companies to accurately allocate lease-level
production volumes to the well-level, given
limited data and no way to calibrate the
allocation model, Clifford said.

“Public production data sources typically
provide well-level monthly production
volumes and all pertinent well header
information. In addition, they can provide well
test data used in the allocation process and
descriptions of their allocation method. The
allocated monthly production volumes are
most useful to us to predict well performance
for each well in the population, however we
rely heavily on the additional well test and
well header data as well,” he said.

Compensating for Weaknesses

Clifford said one of the major challenges

in the study was convincing technical staff
members to trust the validity and accuracy of
the project’s results because of the generally
poor reputation of public production data.
Gaining confidence in the third-party
production allocation algorithm was also a
challenge, he said.

“I believe the most surprising conclusion
is how accurately we are able to match our
internal estimates at a field-level for horizontal
wells in the Midland Basin using the public
production data set,” Clifford said.

That doesn't necessarily mean public
data is more accurate than people think it is.

“(Public data) is very commonly wrong at
the well-level, but | believe that it is possible
to use the data responsibly in order to derive
well performance estimates at an aggregate
level where the allocation uncertainty is
reduced significantly.” he said.

“We are alluding to the use of the
public production data in this way as
the ‘true value’ in the paper title. Our
evaluation technique does not correct
any weaknesses in the public data set,
however our machine learning forecasting
algorithm minimizes the influence from
such weaknesses by fitting a calibrated
physical model to the rate-time data.”

In the paper abstract, the authors said
their research indicated that recently drilled
wells (c. 2015-16) are forecast to recover
significantly more reserves — nearly twice as
much in some areas — as compared to early
asset developments, according to the paper.

Clifford said companies with access to
higher quallity data sets would be able to
apply similar techniques, “However any party
invested in the oil and gas industry should
benefit from improved reserve estimation
practices like these.”

“The biggest takeaway from the study is
our ability to establish confidence in estimation
by providing a performance track record of
forecast accuracy and stability. We have been
tracking our predictions since February 2016,
and we continue to do so every month as new
data is incorporated,” he said.

“We feel this research is valuable
because many evaluation experts and
organizations do not provide a track record
of prediction accuracy. It is difficult to make
a confident investment decision without
understanding the underlying uncertainty or
accuracy associated with a prediction. This
paper demonstrates a workflow to support
and improve decision making by conveying
confidence in future predictions,” he said. £3
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Shell seismic party in the Neuquén Basin in the early 60s.

Vaca Muerta
from page 24

technical complexity and high operating
costs in this tropical and mountainous
terrain delayed further exploration until
the late 1970s, when YPF discovered the
large Ramos Field in the Silurian-Devonian
rocks. This discovery demonstrated that
the tight, quarzitic Devonian sandstones
of the Huamampampa formation could
be excellent reservoirs in the core of
the anticlines of the eastern fold- and
thrustbelt of the Andes due to an
extensive, interconnected fracture system.
In 1998 Shell acquired a 22.5-percent
share of the northern Acambuco block,
operated by Pan American Energy.
This block contained two fields under
appraisal, which, to this day, steadily
produce gas (albeit at slowly declining
rates). Later that year, Shell acquired
a 55-percent working interest and
operatorship of the Valle Morado
gas discovery, until then the deepest
hydrocarbon discovery in Argentina in
the fractured, uppermost Cretaceous
shallow water carbonates of the Yacoraite
Formation. Shell managed to put
production facilities in place in less than
a year in this challenging environment,
but the high rate discovery well (35 million
standard cubic feet per day) watered out
in a few months. That led to a decade
without any Shell E&P operated activity in
Argentina.

Argentina’s Super Basin

In 2012 and 2013 Shell farmed in to
several exploration blocks in Neuquén to
pursue the Vaca Muerta unconventional
oil and gas shales. Since the discovery of

oil at Plaza Huincul in 1918, this basin has
continued to deliver a steady stream of oil
and gas discoveries, including the giant
Loma la Lata Field in 1977. This basin is
an exceptional case study for sequence
stratigraphy: the extensive subsurface
dataset, coupled with excellent outcrops
of most formations along the margins of
the basin, make a geoscientist feel like the
proverbial kid in a candy store! More than
five billion barrels of oil equivalent (boe)
have been produced to date from multiple
plays and layers. Now, thanks to shale
resources, it is likely to deliver at least
another five billion boe more, branding the
Neuquén Basin as one of the world’s 25
“superbasins” by IHS Markit in 2016.

Following encouraging results, Shell
has meanwhile increased its footprint to
some 200,000 net acres. Recently, Shell
inaugurated its first Early Production
Facility and over the next two years,
results of this and other pilot projects will
inform Shell’s decisions on larger scale
developments, such as we see today, for
example, in the Permian Basin. This will
also allow for some time to let operating
costs come down to global competitive
levels, and for reforms and infrastructure
promises made by the current government
to take hold.

Argentina has thus found itself at
a crossroads once again. During the
past 100 years it has become clear that
explorers and Argentinians have much in
common: they are resilient, perseverant
and, above all, optimistic. But, both
sometimes fail to confront their historic
track record without bias and can be
prone to repeat mistakes. Nevertheless,
the oil and gas shale resources of this
country are truly world-class: now is the
time to grab this second chance and help
Argentina develop to its true potential. £3
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By TAMRA CAMPBELL, Administration Team Coordinator

ob Esser, a longtime AAPG
B Foundation Trustee Associate who

for nearly 25 years has kept the
group informed and often entertained
regarding the current state of the
petroleum industry, has been named the
recipient of the 2017 Trustee Associates
Service Award.

Esser, who had a long career in the
industry — first as a geologist with Mobil
Oil and then, starting in 1989, with then-
Cambridge Energy Research Associates
(now IHS CERA) — has been an AAPG
Member since 1961 and a Trustee
Associate since 1992, when he joined at
the invitation of Paul Dudley and William
Ammentorp.

One year later he was asked to give an
“energy forecast” at the Trustee Associates
annual meeting in Point Clear, Ala., and the
experience was the start of what became
an annual highlight for the event. Since
1993 he has given his presentation 23
times, missing only one meeting (in 2010)
when he was unable to attend.

He retired in 2009 as an IHS CERA
senior consultant and director, but has
remained current in his discipline of
long-range global oil and gas capacity
forecasts.

His knowledge and insights into long-
term oil forecasts have gone far beyond the
world of AAPG - once, famously, when he
was cited by Pulitzer Prize-winning author
Daniel Yergin in a Washington Post article
titled “It's Not the End Of the Oil Age.”

Yergin wrote of the then-fear of an
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imminent fuel shortage as he quoted Esser:
“Yet this fear is not borne out by the
fundamentals of supply. Our new, field-
by-field analysis of production capacity,
led by my colleagues Peter Jackson
and Robert Esser, is quite at odds with
the current view and leads to a strikingly
different conclusion: There will be a large,
unprecedented buildup of oil supply in
the next few years. Between 2004 and

A ol

2010, capacity to produce oil (not actual
production) could grow by 16 million
barrels a day — from 85 million barrels per
day to 101 million barrels a day — a 20
percent increase. Such growth over the
next few years would relieve the current
pressure on supply and demand.”

In announcing the honor, Trustee
Associates chair David Worthington
commented that Esser’s background
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gives him the firsthand knowledge
required for forecasting, and that his
“enthusiasm and passion for forecasting
are evident in his presentation.”

Rarely is it an easy task; Esser
begins tracking data months before
each of his presentations, knowing
that huge changes are always near.

Continued on next page

Thanks to a generous AAPG
Foundation Grant, 52 middle and
high school educators from 14 school
districts — predominantly in the Houston
region — participated in the 2017 AAPG
Convention and Exhibition (ACE) Earth
Science Educator Program in celebration
of AAPG’s 100th anniversary.

The Educator Program was designed
by a committee of educators — including
two AAPG Foundation Teachers of the
Year — and industry professionals to focus
on educators rather than students.

The attendees — educators from
private, magnet and public school
systems — participated in activities
aligned with the ACE theme, “100 years of
Science Fueling 100 Years of Prosperity,”
and with the Texas Essential Knowledge
and Skills science standards.

The program elapsed four days
and included two field trips — one titled

“Ground Penetrating Radar (GPR) of
the Hockley Fault, Northwest Houston,”
and another to study the “Morphology
and Sedimentary of Panther Creek,
Montgomery County Preserve.”

A full-day symposium with concurrent
90-minute sessions concentrated on
technical content the educators could
integrate into their curricula.

Additional activities included
participation in the ACE opening reception
and other convention events, a technology
demonstration at a local petroleum
company and a mentor program that
paired industry professionals with
educators.

Organizers applauded the fact that
the initiative underscored the educators’
connection with AAPG and maximized
their interaction with convention attendees
through various activities with geoscience
professionals.

Teachers Get an ACE Experience

The program also provided continuing
education and gifted and talented credits.

The result: It is estimated that through
their continued work in the classroom
over the next decade, participating
educators will bring information about the
geosciences and the petroleum industry
to approximately 80,000 students.

The program was designed as a
model that can be adapted for future
conventions.

Grants for programs like these would
not be possible without the generous gifts
given by AAPG Members — an outpouring
that Foundation leaders praised and
thanked.

A recap of the program’s progress was
presented to the AAPG Foundation by
Stephanie Shipp, chair of the ACE Teacher
Education Program Committee.

The full report is available at
foundation.aapg.org. 3

Because tomorrow's
success stories
start today ...

Grants-in-Aid
Applications Now Open!

Apply today for a research grant from the

AAPG Foundation. Grants range from $500 to
$3,000 in support of graduate-level research .
to find and produce petroleum and energy .=
mineral resources, and related environmentak==

geclogy issues.

Application Deadline:®
11:59 PM (PST), Dec. 1, 201

To learn more, visit:

To donate in support of this program,

go to
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On some occasions the data changed
so drastically that he had to recast his
presentation right before the meeting.

A graduate of both Yale and Stanford
universities, Esser was previously

f

A
'\ -
From left, AAPG Foundation Board of Trustees Chair Jim Gibbs, Gail and Bob Esser,
AAPG Executive Director David Curtiss.

honored for his promotion and service to
the AAPG Foundation with the group’s
prestigious Chairman’s Award.

Esser and his wife Gail have been
active participants at Trustee Associates
meetings, supporting and promoting the
activities of the AAPG Foundation. 3

General Fund
Kenneth C. Abdulah, PhD
Audrey W. Adams
Matthew D. Adams
Stephen Dorsey Adams
Robert Stephen Agatston
Khalid Ahmed
Malcolm Edward Allan
Connie Ann Allen
Robert William Allen
David L. Allin
Michael C. Allison
Jason AIm
Joel R. Alnes
Allyson Kaye Anderson
Donald D. Anderson
Jean Andresen

In memory of Victor
Conrad Andresen
Gail Lee Arnold
Larry M. Asbury
Michael Ashton, PhD
George B. Asquith
Gordon C. Baird
Bill Baker
Roger G. Baker
Timothy J. Baker
William F. Bandy, Jr.
David Bruce Bannan
Kenneth Thomson Barrow
William Lassiter Basham
Gerald R. Baum
James Allen Beck
Henry Bercutt
Orville Roger Berg, PhD
Robert Andrew Bergman
Arthur E. Berman
Bruce E. Bernard
Roy Lee Berry
Richard Earl Besse
Larry Albert Beyer, PhD
Swapan K. Bhattacharjee
William L. Bilodeau, PhD
C. James Blom
Kevin M. Bohacs
Hege Marit Nordgard Bolas
Donald Wilkin Boyd
Jack C. Bradley
Bruce M. Brady, Il
Richard Randall Bramlett
Donald A. Brice
Samuel B. Bristow
Larry Dennis Brogdon
James R. Broten
Timothy Scott Brown
Will David Brown
Michael J. Bryarly
John David Bukry, PhD
Paul George Bunkers
Stephen Michael Burke
William Charles Burkett
Jon Burrell
Matthew Douglas Cabell
D. Gregory Cable
Stephen Douglas Caffery
Richard Joseph Callaway
Dean Lynn Callender
Robert H. Campbell
Frederick John Campen, Jr.
Gregory Lionel Cane
Don Forrest Carlos
Kendall Philip Carlson
Matthew Byron Carr
Peter David Carragher
J. Kyle Carter
Kaitlyn Carter
Ralph Walker Carter
Jack Cleveland Cartwright
Manuel John Castro
Paul David Cate

Foundation Contributions for July 2017

Charles A. Caughey
Geoffrey Cave
Angela Cernovskis
John Ernest Chatfield
Jean Paul Chauvel
Jason Dennis Chaytor
Chevron Matching
Employee Fund
Matching gift given
by Robert Kaufmann
Robert E. Childress
Ross Alan Clark
Liam T. Clarke
Marie-Helene Clavaud
Steven R. Clawson
Philip Henry Close, IlI
Bobby Lee Coleman
John McRae Colvin, Jr.
Louis J. Conti
Jason Charles Cox
Ross L. Cox
William Gregory Cox
William E. Crain
Ronald Thomas Cramer
Daniel Creighton
Joan E. Crockett
Anna M. Cruse
Kenneth Francis Cummings
Brendan Ciaran Curran
Thomas Joseph Cwikla
Jeffrey L. Dale
Michael A. Danahy
William Davis
Henry C. Dean, Jr.
Thomas Marvin Deeter
Carolyn S. DeVine
Prashant Dhote
Krishna Kumar Dhuria
Peter Ulrich Diebold
Jozina Dirkzwager
Michael Charles Dix
Nancy M. Doelger
Anna Dombrowski
Kim Andrew Doud
Michael Lee Douglas
James Alan Drahovzal
Carole Jean G. Drake
Hugh Dresser, PhD
Louis H. Du Bois
Andres Duarte V.
Ralph Charles Duchin
Paul H. Dudley, Jr.
Joseph Patrick Dugan, Jr.
Merle James Duplantis
James R. Ehrets
Grant Walter Eisner
Truett E. Enloe
Robert W. Esser
Mark Alan Evans
Lee Hamlin Fairchild
James Russell Farris
Glen Lee Faulkner
Howard Feldman
Michael Donald Ferguson
Philip Leonard Ferguson
Robert Thomas Fetters, Jr.
Joao C. A. Figueira
Jack Christopher Fikes
Robert James Finley
Ramsey Fisher
Robert William Fisher
Doru lonut Florea
John Vincent Fontana
Helen Laura Foster
Thomas Dee Fouch
Jesse Charles Fowler
Brendan Terence Frears
Roger Alan Freidline
John A. French
Larry P. Friend

James M. Funk

Laurens Gaarenstroom
Lyle Bradshaw Gallivan
Carlos Alberto Garcia
David Gardner

Richard Anthony Garrard
Richard Joseph Gentile, PhD
Matthew David Gentry
Kenneth Clark Gester
Joe N. Gifford

Ted J. Gilbert

Edwin Robert Goter, PhD
Stuart Gowland

Edward Jon Graham
Dale Greenfeather

Bob Greider

Gary Sam Grinsfelder
David Carl Groves

Paul Michael Guerino
Kellen L. Gunderson
Kristen Gunn

Robert D. Gunn

Samuel Cole Guy

Alan R. Haight

Mark Lewis Hales

Kent Miner Hall, PhD
Douglas Richard Hallum
Judith L. Hannah

Donald Leroy Hansen
Kenneth Stanley Harding
Tod Powell Harding
David William Harris
Randall Lon Harris
Jeffrey W. Harwell
Douglas Stuart Hastings
Charles William Hayward
Tom Lee Heidrick

James Anthony Helwig
Don Devere Hendrie
Jason Fitzgerald Henthorne
Janet Marie Heppard
Philip Duryea Heppard
Kevin Bruce Hill

Stephen James Hill, PhD
David Marcel Hite
William Myrl Hoag
William Harold Hobbs
Edward Arthur Hoffmann, Jr.
Brian R. Holcombe
Maurice Edwin Hole, Jr.
Dale Maxwell Holyoak
Andrew T. Hooker

Philip Hosemann
Richard D. House
Kenneth Jay Huffman
William Herbert Hunt
Neil Francis Hurley, PhD
Harrison C. Jamison

Ben Johnson, IlI
Donnald Earl Johnson
Glenden Fordice Johnson
Ragnar E. Johnson, Jr.
Verner Carl Johnson
Matthew Allen Johnston, Ph.D.
Tony Jolly

Jon Rex Jones

Clinton Wiley Josey, Jr.
Patrick J. Kamann

Paul David Kaminsky
Anatoly A. Kaplan
Thomas Clifton Kartrude
George Richard Kear
John Michael Keating
Patrick F. Kelly

Andrew Kemmer

Jeroen Antonius Kenter
Robert McPherson Kenyon
Roy C. Kepferle

Fiona Elizabeth Kilbride
Charles S. King

James Richard King
David Crile Kisling
Hideki Kitagawa
Joe R. Klutts
Harold William Knudsen
Martin Arthur Kopacz
Christopher Mark Kravits
Rachel Christine Krueger
Russell Krug
Joseph Walter Kulik
Walter Adam Laufer

In memory of

“Van” VandenHueval
Donald Clement Le Van
Vasillag Vaso Leci
Kay Lani Lee
Mark S. Leonard
James David Libiez
Walter Scott Light, Jr.
Vanessa Ann Lintz
Larry D. Littlefield
Steven Rick Lockwood
James F. Logsdon
Thomas J. Long
J. Dennis Loren
James Warren Lovekin
Kristine Young Macaluso
Adam P. Macdonald
Thomas M. Maher
Keith Nicholas Mangini
Stephen K. Marks
Jack Philp Martin
Allan V. Martini
Terry Wayne Massoth
Terry J. Mather
Michael Thomas May
Scott D. McAlpin
James A. McCarty
Jerry Glen McCaskill, Jr.
Michael Grady McClure
L. A. McCord, Jr.
Gary Bowman McCreary
George Oliver McDaniel, Jr.
Gregg Alan McDonald
Michael Kelly Mclnerney
William L. Mclntire
Michael R. McWilliams
Patrick L. Medlock
David V. Meghreblian
Adrian Christopher Mellin
Laurence Stephen Melzer
Robert Ancel Mercer
Wayne David Miller
Joseph Garrett Minke
Steven D. Mitchell
Judy O. Mooney
Sidney Stuart Moran
Paul Morgan
Stanley Ray Morris
Neil Gerard Moss
Marvin Anthony Munchrath
David E. Nelson
Forrest Elwood Nelson
John Hartnell Newcomb
William Howard Nichols
Alan B. Nicol
Richard C. Nolen-
Hoeksema
Stephan H. Nordeng
Peter H. Northrop
Vincent Stephen
Nowaczewski
Roger Kessel Nunley
James Francis O’Connell
Robert Ellis O'Dell
Angelo F. Okuma

See List,
next page
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REMEMBER WHO
INSPIRED YOU?

Time to say thank you.

Julie Mitchell \ .
2017 Teacher of the Year

Sharon Milito
e L 2011 Teacher of the Year

B e
1

Nominate a Deserving K-12 Educator
For Teacher of the Year

They're the ones who bring something special to their jo
They educate, they innovate, they inspire - and the AAPG
Foundation is proud to recognize and honor their efforts.
Mominations open Sept. 15 for the Foundation's next
Teacher of the Year: A U.S.-based K-12 teacher who

has demonstrated outstanding leadership in the field of
geoscience education. The award includes $3,000 for
personal use by the teacher and $3,000 for school use under
the teacher's supervision - plus an expense-paid trip to the
AAPG Annual Convention and Exhibition in Salt Lake City,
May 20-23, 2018, to receive the award.

Application Deadline:

11:59 PM (PST), Jan. 15,

To learn more, visit:

To donate in support of this program,
go to o SRS A
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Gregory E. Onstott

Erik A. Opstad

Charles Folger Oudin, Il
Jack F. Overstreet
William C. Owens

John T. Palmer

Steve Philip Pappajohn
Kerry D. Parham

Robert K. Park

Steve D. Parker
Jackson Phelps Partlow
Ben M. Patterson, Jr.
Robert Bates Peacock
William S. Peirce

Gary J. Pelka

Jeannine A. Perrot

Zell E. Peterman

Mark Edward Petersen
Robert Howard Peterson
Michael John Petraitis
Dan Errol Pfeiffer

Peter Phillip Pickup
Aurelien Pierre

Richard Lee Piqune
Joachim Karl Ernst Piske
Gerald Sweet Pitts

Chuck Jay Place

Gary Neil Polasek
John F. Polasek
James Kenneth Polk
Benjamin Pratt

John K. Preston
Ronald W. Pritchett
Andrew John Pulham
Kenneth Robert Quarfoth
Harry Morton Quinn
Mansour Rahmatian
David Rainey

Gary Raker

Brian Glover Reddick
John Lynn Redmond, PhD
Bill K. Reed

Donald E. Rehmer
James F. Reilly, Il
Kevin Wayne Reimer
Ramon Garcia Reyes
Fred N. Reynolds
James Louis Rice
Wade Clark Ridley
Jeffrey Alan Roberts
Larry Edmund Roberts
Lloyd Bain Robertson
Mark Clinton Robinson
Stanley Edmund Roe
John F. Rogers

John Patrick Rolla
Sigmund J. Rosenfeld
Christine Rossen

Robert Thomas Ryder
Phillip L. Salstrom

In memory of Jim Salveson
Richard Houston Sams
Jack Steele Sanders
Patricia Ann Santogrossi
Scott Theodore Saroff
Steven Schamel
Joerg Schmitz
Louis Schneider
William David Schneider
Marion Welch Scholes
Wolfgang E. Schollnberger
Stanley Paul Schweinfurth
John David Seale
Clyde Ray Seewald
William E. Semmelbeck
George Donovan Severson
Daniel R. Shaughnessy
Scott Owen Shaver
F. Carlton Sheffield
Doris & John Shelton
Vinton Hubbard Sholl
Joseph Edward Siegmund
Josh Sigler
Neal Edward Siler
William Dwight Simmons
Mitchell Sims
Damir Stjepan Skerl
Christopher E. Slagle
Letha Patrice Slagle
Robert Gerard Slyker, Jr.

James Robert Small

Brian Joseph Smith
Christy H. L. Smith

D. Craig Smith

Diana E. Smith

Mark Alan Smith

Marlis Earl Smith

Robert Ryland Smith
Thomas Ray Smith

Kurt G. Sommer

George C. Soronen
Richard Hoencke Spaw
Dallas B. Spear

Charles Boardman Speice
William Mathais Spindler
William Thomas Stelzer, Sr.
John Russell Stephens
Tiffany Michelle Stephens
Gregory Lee Stewart
Stephen Malcolm Strachan
Terrell Blane Stroud
James George Sullivan, Jr.
Albert Yen Sun

Joshua Sundgren

Neil C. Sutcliffe

Mark Scott Svoboda
Deborah T. Sycamore
Larry John Sydora

Adam W. Szantay
Mustafa T. Tasci

J. Hall Taylor

Harry Terbest, Jr.

William C. Terrell

Frank Leonard Theall
Robert Brinley Thomas
William R. Thomas
Raymond Michael Timpanelli
Clarence Norman Tinker
Harry W. Todd

Dennis B. Tower

Robert James Traylor
James Kendall Trigger
Eugene Claude Tripp
Arthur Henry Trowbridge
David Gene Tschopp
Herman C M Tso

Andrei Tudoran

Wayne Turner

Page Charles Twiss, PhD
Hamilton Wilmott Uberawa
Keelan Umbarger

Craig Mitchner Vandiver
Martin Allan Vaughan
Richard Howard Vaughan
Holly Rose Vescogni
Rudy F. Vogt, llI

Duane Timothy Wagner
William B. Walker, Jr.
Edward Bassett Wasson
Ron F. Waszczak

William G. & Patricia Watson
George Elbert Watters
Alecia Lucille Wawrzynski
Tyrel Wehner
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James Charles West
Mark Edward Westcott
Skyler Wheeler

Eric B. White

Mark Steven Whitney
Paul Kenneth Wieg
Richard W. Wiener
Bruce Henry Wiley

Joel Steven Williams
Kenneth Oliver Williams
Robert Dean Williams
Ann O. Willis

John Anderson Willott
Stephen Edwin Wilson
Jeremy Crosby Wire
Chris Wolfe

Leonard Wayne Wood
James Charles Woodson
David Fricke Work
Timothy Francis Wright
Douglas Everett Wyatt, Jr.
Jianhong Xu, PhD

J. Marc Young

Joe Brian Young
Gerald Paul Zieche
Barry Lynn Zinz

Jeffrey Raymond Zoller

Awards Fund
Teacher of the Year Award
John Howard Bair
Marvin D. Brittenham
Weldon Dennis Carroll
Justice Uzoma Okoroma

Digital Products Fund
Ain Shams University
Hugh Nicholson
Colorado School of Mines
Steven George Stancel
Columbia University
Doru lonut Florea
Indiana University, Bloomington
Barry Stephen Smith
Kansas State University
Amy Marie Richardson
Louisiana State University
Clyde Herbert Moore, Jr.
Michigan State University
Michael William Barratt
Joao C. A. Figueira
Southern Methodist University
Gary Sam Grinsfelder
Stanford University
Gary Robinson
Texas A & M University
Oscar Yepes
Trinity University
Weldon Dennis Carroll
University of California, Davis
Scott Towers Hector
University of Colorado
Vanessa Ann Lintz
University of Houston
Gary Robinson
Mark Clinton Robinson
University of lowa
Bonnie L. Milne-Andrews
University of North Dakota
Steven George Stancel
University of Oklahoma
Kenneth Aniess
Carlos Roberto Ceron
University of Tulsa
Amy Marie Richardson
University of Utah
Warren Vanner Anderson
University of Wisconsin
Christine Rossen

Distinguished Lecture Fund
Robert James Ardell
In memory of Marlan Downey
In memory of
William A. Hendrix
Rudy F. Vogt, IlI
Allan P. Bennison Distinguished
Lecture Fund
John A. French
Dean A. McGee Distinguished
Lecture Fund
Michael G. Webb
J. Ben Carsey Distinguished
Lecture Fund
Joann E. Welton

Education Fund
John Howard Bair
Marvin D. Brittenham
Adrian James Burrows
Justice Uzoma Okoroma
Jeannine A. Perrot

Grants-in-Aid Fund
Gail Lee Arnold
James A. Gibbs
In memory of Marlan Downey
Walter Carroll Pusey, I
Amy Marie Richardson
Wayne Alvin Schild
Peter Zweigel
Barrett Family Named Grant
Mary S. Hubbard, PhD
Bernold M. “Bruno”
Hanson Memorial
Environmental Grant
Weldon Dennis Carroll
Mary Lisbeth Hanson
Deborah Lynn Patterson
Chandler and Laura
Wilhelm Named Grant
Daniel Maurice Truempy
Don R. Boyd Memorial Grant
Charles Julius Franck
Edward B. Picou, Jr.
Named Grant
James M. Funk
Fred Tietz Named Grant

Frederic August Tietz
Garth W. Caylor
Memorial Grant
Weldon Dennis Carroll
Grants-In-Aid Committee
Named Grant
Richard Hughes Groshong, Jr.
Ike Crumbly Minorities in Energy
Named Grant
John A. French
James E. Hooks
Memorial Grant
Robert D. Dennis
Jay M. McMurray
Memorial Grant-in-Aid
Walter & Ailene Kleweno
In memory of
Jay M. McMurray
John and Erika Lockridge
Named Grant
Clifford C. Clark
Kenneth O. Stanley
Memorial Grant
James W. Collinson
John Thomas Eggert
Steven W. Young
Martin D. Hewitt Named Grant
Bruce S. Hart
Michel T. Halbouty
Memorial Grant
Heinz Martin Burgisser
In memory of Erik Mason
Norman H. Foster
Memorial Grant
Marvin D. Brittenham
Clifford C. Clark
Stephen K. Marks
David Lawrence and Carolyn Read
In memory of
Samuel S. Goldich
Peter W. Gester
Memorial Grant
Weldon Dennis Carroll
Richard W. Beardsley
Named Grant
Andrew D. Waggener
Robert K. Goldhammer
Memorial Grant
Jeannine A. Perrot
Lowell Evert Waite
The Institut Francais du Petrole
Named Grant
Daniel Maurice Truempy
Weimer Family Named Grant
Clifford C. Clark
Larry Funkhouser
In memory of Ruth Weimer
Robert J. Weimer, PhD
In memory of Ruth A. Weimer
William Dow Hamm
Memorial Grant
Weldon Dennis Carroll

Imperial Barrel Award Fund
Charles A. Caughey

Military Veterans
Scholarship Fund
Clifford C. Clark
Peter Joseph Chimney
Helen Laura Foster
In memory of George Gryc
Mark Lewis Hales
Tom & Carolyn Hamilton
Dorothy Donovan Hill
In memory of Bernard L. Hill, Jr.
Donnald Earl Johnson
Larry L. Jones
In memory of Marlan Downey
James Diller Lowell
David Irving Miller
Edward Beauregard Picou, Jr.
In memory of Marlan Downey
Walter Carroll Pusey, Il
David Lawrence and
Carolyn Read
In memory of Jack Rankin
Rusty Riese
David Cooper Salter
John Ross SanFilipo
grant from John R. SanFilipo
Charitable Gift Fund at
Fidelity Charitable
Wayne Alvin Schild
Steven George Stancel
Ronald E. Tepley
Joann E. Welton
William Martin Whiting
In memory of Ernest A. Sikes
John F. Bookout, Jr. Military
Veterans Scholarship Fund
Gary Robinson
Newly Released
Publications Fund
Stanford University
Gary Robinson

E.F. Reid Scouting Fund
Alan R. Haight
William A. Keller
Gary Robinson

Visiting Geoscientist Fund
Frederick Lee Stead
In memory of Betty L. Stead

L. Austin Weeks
Undergraduate Grant Fund
Douglas B. Dickey
Wayne Alvin Schild

The monthly list of AAPG
Foundation contributions
is based on information
provided by the AAPG
Foundation office.
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ADS

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
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Dry Erase Geological
Globes of the Earth

Beautiful handmade globes for gifts, office
or lab. See explanatory notes online at

www.realworldglobes.com

More companies CHOOSE SES from 24
geosteering software options. 3D petroleum
engineering logic is uniquely embedded
under the hood making it more accurate and
valid for all directional drilling. SES contains
practical, exclusive, enabling technologies
that help get results. Never better or
cheaper...win-win! Free trial and training
available.

www.makinhole.com
Stoner Engineering LLC
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CLASSIFIED ADS

You can reach about 37,000 petroleun geologists at
the lowest per-reader cost in the world with a classified
ad in the EXPLORER. Adss are at the rate of $2.90 per
word, minimum charge of $40. 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 month will appear in the subsequent edition.

DEG
from page 30

might also benefit from our exporting of
low cost natural gas.

Implementing the Plan

Back to the plan: the essential
elements include strategic deregulation
and eliminating certain policies such as
the Climate Action Plan and the Waters
of the United States Rule. It is claimed
by the Trump administration that this
would increase wages by more than $30
billion over the next seven years. The
coal industry will be revived, and the
oil and gas revolution will be embraced
while removing some of the restrictions
on federal lands. The revenues in part
will be designated for infrastructure
rebuilding. Less expensive energy
will also have a positive impact on the
agricultural industry.

One can imagine the opposition to this
plan from those who oppose just about
everything associated with the burning of
fossil fuels.

This plan is a big deal.

And it did not go unnoticed that
the plan also expresses the need
for responsible stewardship of the
environment, which is intended to remain
a high priority and includes refocusing
the EPA to its essential mission of
protecting our air and water.

It's a plan — a huge plan.

As we move forward, it is my view
that as a professional community we
must remain cognizant of our role in

being good stewards in protecting the
environment and taking a leadership

role in communicating what good
environmental stewardship is, what it
looks like, and how to implement it both
domestically and internationally. From

an environmental perspective, we have
a very important role to play as the
nation’s America First Energy Plan comes
into focus. We as a society remain a
petroleum hydrocarbon-based society,
which will continue for decades to come.
“The Donald” still wears the “Make
America Great Again” hat, although he is
now President Trump, and we as a nation
have a new plan.

A lot goes into a plan, and
implementing it is another matter.

The change in the political climate
has created somewhat of a unique
opportunity to — and to use a term
from President Trump’s predecessor
— “transform” the nation’s climate and
energy policy.

| am optimistic about our nation’s
energy future, and the planet as well (I
am confident the planet will get along
just fine with or without us), but it is up
to us to assure strong environmental
stewardship.

In the meantime, | am thinking
about buying a new hat with some
messaging, and thinking about AAPG’s
plan in promoting sound environmental
leadership and stewardship - this is a
good time to revisit the important role we
can play. There’s a lot that has to happen
to make this new energy plan a reality.

So in the immortal words of
anonymous, “If your Plan A doesn’t work,
the alphabet has 25 more letters. Stay
cooll” 3

Hidden Potential in Mature Basins: Play Analogs
and Best Practices

This 2-day Technical Symposium will facilitate knowledge shanng and collaboration to
understand the challenges of exploring mature basins,

Keynote Address 1: An Overview of Petroleum Exploration in Indonesia

Syamsu Alam, Pertaming, indonesia

Keynote Address 2: Geological Controls on Net Pay in Reservoirs

John Kaldi Austraian School of Petroleum, University of Adefaide Ausiralia

Keynote Address 3: Geological Cross Sections; Combining Geologic Models and Best
Practices to Finding and Exploiting Reserves

Rabert Shoup, Subsurface Consultants & Associates LLC, Malaysia

Keynole Address 4 Unravelling Mew Prospectivity in the Clastic and Carbonate
Reservoirs using Differential Compaction Concept and 3D Seismic Attributes: Case Study
from Malaysia Basins

Nasaruddin 8 Ahmad, PETRONAS Carigali, Malaysia

Keynote Address 5: Exploration Challenges Ahead

R. P Koesoemadinata, Emeritus Professor, institute Technolagy Bandong, indonesia

and many strong technical papers

Supported by: Sponsors: l}
& ©lAcl @& p = &
.."'1,:.. @ General Sponsor e General Spansar

www. AAPG org/events/event-listings

Contact Adrienne Pereira for more information
APereiraf@aapg.org

STEPHEN F. AUSTIN
STATE UNIVERSITY

SAUQLDOHCHES, TEAAS

The Department of Geology at Stephen F. Ausiin State Undoetsity (SFA) invites applications for a tenure-rack
position af the assistant (or assockate) professor level, Applicants mirst have a doctoral degree in geology

o & related field with emphasis on petioleum geology 4 srang commitment 1o excellence in leaching and

a willingness ta direct Master of Science gealogy graduate siudents in reseanch. Preference will be given

ta candidates with petrolewm industry and/or research expenence. Teaching responsibilities will include
introduciory courses, upper-level and graduate courses in the applicant’s specialty, and occasional weekend field
trip courses. Gther expectations include research, university service and confinuing professional development.

Subsnit a better of spplication, CV Transcripts, Statement of Research Philosaphy,
Statement of Teaching Philosophy and contact information for theee refenences to
hitps:{'caneeds sfasu.edu (posting 0605053).

Also mail official transcripts o

Or. Wesley Brown, Search Committee Chair Stephen F. Austin State University
Department of Geology

PO Baox 13071 SEA Station

Necogdoches, TX 73962-2011

[936) 468-3701

Review of applications will begn on Movember 3, 2017, and continue until the poasition is filled. 5FA i an
equakopportunity employer. This is a secunty-sensitive position and will be subject ba a criminal history check

WWW.AAPG.ORG

Y Geosciences Technology
\_J [ Workshops 2017

Asia Pacific Region

0il and Gas Resources of India: Exploration and
Production Opportunities and Challenges

Mumbai, India * 6-7 December, 2017

The program fos this 2-day multidisciplinary workshop will include a 2-hour Expert Session
on “Modelling 3-0 Facies Distributions with Geostatistics” by Professor Olivier Dubrule of
Imperial College Landon. Keynate addresses will be presented by See Hong Ong of Baker
Hughes, Debnath Basu and Subrata Chakeaborty of Schlumberger and Kalachand Sain of
CSIR-National Geophysical Research Institute India.

24 technical aral papers and more than 30 stafic posters will provide up-to-date
gea-scientific and technological information and address the scientific, technological and
commercial issues faced by the companies and industry at large.

Register for Early Bird rates before 25 October 2017.

For more information, contact apereiraj2aapg.org

aapg.to/APgtwOilGas
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CORNER

America, experienced a full solar
eclipse. As daylight turned to twilight
in midday, outside temperatures fell, and
we witnessed one of the grandest celestial
dances as the moon slipped between Earth
and sun.

Awe and wonder is a natural and human
response to such an event. It's hard to
escape the reality that we are flying through
space on a small planet in an infinite
universe. It creates perspective.

This sense of wonder about the natural
world is what drew many of us to geology
in the first place. Galaxies and planets,
mountains and oceans — we wanted to
understand how they formed, how nature
actually works, and how they changed over
time. Understanding the cosmos might
just give us a deeper understanding of our
place within it.

Rewind a few centuries and it was
these same questions that motivated the
observations that set the foundation for
modern geology.

James Hutton, living and working in
Scotland in the 18th century, used both
careful observation and reasoned analysis
to develop the theory of uniformitarianism:
that the planet changes through time due to
natural geological processes.

In the 19th century, Hutton’s work was
expanded and popularized by Charles
Lyell, who published “Principles of
Geology,” a volume that influenced the
thinking of Charles Darwin on the evolution
of both planet and species. Between the
two, William Smith, known as the “father
of English geology,” produced the first
geologic map of a part of Great Britain — the
renowned “map that changed the world.”

Just days ago we, here in North

REPORT: DEG

t’s a New Day, It's a New Plan

president, a new administration and a
new, albeit different, way of managing
and communicating our nation’s business.
It's a new plan too! As a candidate in 2016,

“the Donald” unveiled his platform and
message with the new “Make America
Great Again” hat. It came in red and white
and became symbolic of the message he
wanted to convey. Trump was seen just
about everywhere wearing this hat. The
message was an indication of the change
in direction to which the wearer hoped

this country would move. As a component
of that message, “The Donald,” as a
candidate, also introduced a new plan: his
“America First Energy Plan.” There was not
a hat for this soundbite.

It’s a new day all right. It's a new

Becoming a Global Energy Power

We have had major legislative acts
pertaining to energy going back to the
1920s, with a multitude of energy-related
legislation in the 1970s following the fuel
shortages, some of which you might
remember. Topics like the development
of unconventional oil and natural
gas, alternative and renewable fuels,
sustainability and energy conservation
— these were not even a part of the
national energy policy jargon. The
natural gas industry is now venturing

Event of the Century

The British have played a pivotal role
in geology and continue to do so. And
so it is fitting that the 2017 International
Conference and Exhibition (ICE) in our
100th anniversary year is in Great Britain.
London, to be precise, and we'll be there
Oct. 15 -18.

Under the leadership of Honorary
Chair Jonathan Craig and general co-
chairs Gabor Tari and Ken McClay
together with general vice co-chairs
Fiona MacAuley and Sa’id Al-Hajri,

a stellar organizing committee has
developed a program of technical and
social events to support AAPG’s dual
missions to advance the science of
petroleum geology and to connect the
global petroleum geoscience community
as we seek to find and produce the
hydrocarbons that fuel the modern world.

The technical program committee led
by Mike Simmons, Andy Whitham and
Helen Cromie has carefully selected oral
and poster presentations to present the
best in petroleum geoscience, organized
around twelve themes:

» 100 years of global exploration:

AAPG exists ... for just
these times. We need
each other. We can’t do
this alone.

regional geoscience,

» Polar petroleum potential (3P),

» Exploration and production in
mature basins,

» New and emerging exploration
basins,

» Deepwater exploration and
production,

» Integration of geophysics with
geology,

» Reservairs: siliciclastic, carbonate,
and mixed,

» Unconventional exploration and
production,

» Traps and structural geology,

) Petroleum systems and basin
modeling,

) Health, safety, security, and
environment, and

» History of petroleum exploration.

Staying abreast of what is
happening in petroleum geoscience
and understanding how our science
and our business are evolving in
the current market environment are
essential to remaining competitive as a
professional. But it’s not just technical
know-how that’s needed to build your
career. It's also about uncovering and

creating opportunities, and that's where
community comes into play.

It's through professional relationships
and connections that you are able
to remain plugged into the industry.

And that’s not always simple. But, by
networking with other professionals in
London, you'll more readily encounter the
possibility of a new opportunity.

Even as the downturn in oil and gas
prices persists, it seems that world is
becoming increasingly unstable and
chaotic. Recent months have seen
growing social unrest in the United
States, terrorist attacks in Europe,
nationalism, populism, economic
collapse and growing authoritarianism
— hardly the recipe for economic growth
and resulting growth in energy demand.

We're all waiting and hoping for a
rebound, but this instability may be
with us for longer than we'd like or
can imagine. AAPG exists as a global
association of petroleum geoscientists for
just these times. We need each other. We
can't do this alone.

And amid the chaos, let us hold on
to the sense of wonder and awe that
drew each of us into geology. Let us
remember the sense of discovery that
motivated Hutton, Smith and Lyell to
spend their years observing and studying
our natural world. Let us remember our
place in the cosmos, and let that be our
lodestar, pointing us toward home.

N =

out in developing a world market, the
military is experimenting with alternative
and renewable energy sources and
corporations are “going green” and
marketing conservation.

The transition from carbon-based
fuels has been what some analysts refer
to as the “long transition.” Controversy
persists over when or if this will happen,
and at what pace, but what is undeniable
is that society depends on energy to
maintain and sustain the quality of life we
all enjoy, and since the 1970s, the goal
has been to achieve some form of energy
independence.

Could it be that we are no longer
obsessed with moving from carbon-
based fuels, and moving beyond the lofty
goal of energy independence?

Energy independence is a simple
concept. It is the goal of reducing
reliance on imports of various forms of

From an environmental
perspective, we have a very
important role to play as the
nation’s America First Energy
Plan comes into focus.

energy, such as petroleum, from foreign
sources — notably unstable sources.
It was not very long ago when simply
becoming energy independent appeared
insurmountable to many. The United
States has relied on imports of oil and
natural gas since the 1950s. In early
2011, the situation took a turn when the
U.S. Energy Information Administration
reported that the nation had become a
net exporter of non-crude oil petroleum
and refined petroleum products, and
within a decade it is estimated that
we could finally become a net energy
exporter. The shale revolution and
development of new technologies along
with improving old ones, a couple of
decades of entrepreneurship, federal
investment in new technology and the
ability to overcome challenges have led
to this new outlook and transformation.
Now, just as we are potentially

becoming energy independent as a
nation, the transformation continues even
beyond beyond that toward making the
United States a global energy power
again. This is a remarkable turn of
events considering all of the the potential
pitfalls of the last few decades, such
as excessive regulation and the near
extinction of the coal industry, and |
would be remiss if | did not mention
the environmental issues and concerns
related to the shale revolution.

Since energy policy does not stop
at the coastline, nor for that matter
immediately offshore, international issues
related to overall national security and
energy policy are multi-faceted and
complicated — global marketing, fuel
switching, carbon emission reduction (in
the United States electric power sectors
are at their lowest levels since the early
1990s), national interests, among others.
Should we reach the goal of becoming
a major energy exporter globally it
remains unclear whether the market for
substantial volumes elsewhere exists.
Countries such as Poland and Lithuania
will benefit greatly from our natural gas
exports; whereas, China, India and South
Korea — all of whom rely heavily on coal
for their power and industrial needs —

See DEG, page 28
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Seismic technologies unravel complexity
to reveal hydrocarbon potential.

Powered by the latest acquisition and imaging technologies and an integrated multidisciplinary
approach, our Campeche broadband WA/ program has been designed to help you best assess
hydrocarbon potential, reduce risk, and rank opportunities offshore Mexico

Campeche regional WAZ acquisition is a fit-for-purpose solution to achieve your exploration,
appraisal, and development goals today and for years to come.
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