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On the cover: There are a lot of unknowns in the world today, but one
thing is certain – oil and gas exploration needs a constant stream of
technological advances to keep discoveries coming for an energy-hungry
world. This month’s EXPLORER looks at several such advances in our
annual Geophysical Review issue – including a project depicted on our
cover, which involved a lot of vibroseis trucks in Oman. Story on page 28.
Photo by Alasdair MacKenzie, senior geophysicist with BP Oman. Inset
photos courtesy of Fugro Airborne Surveys (center) and Western
Geophysical Co. (right).
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Strong demand from both old and new unconventional
plays is having a huge impact on drilling technology – and
on rig availability as well.
Put your best guess forward: A lot of questions cloud the
outlook for geophysical activities in the coming year.
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to embrace 3-D seismic was a process that depended as
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have become a more important tool in the hunt for subtle
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The more the merrier: Geophysical crews set a productivity
record in Oman by using two or more vibroseis trucks at the
same time.
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Did you intend to respond to the call for papers for the next AAPG Annual Convention
and Exhibition but just weren’t able to beat the original deadline? Here’s good news:
The deadline for receiving abstracts for Denver has been extended, to Dec. 8. The
meeting will be held June 7-10, with the theme “Image the Past – Imagine the Future.
For more details see story on page 61.

A Global Energy
Policy Bridge
By SCOTT W. TINKER
The U.S. election for president is upon
us. The world is watching; as goes the
U.S. economy, so goes the global
economy.
It will not always be so, and perhaps
soon other major economies will join the
United States at the apex of the global
economic pyramid. China in many ways
is close – not per capita, but nationwide,
as a unified and perhaps historically
unique blend of government socialism,
economic capitalism and common
atheism. China is rising.
Russia also is ascending and sits atop
more energy (coal, oil, natural gas and
alternatives) than any other country in the
world. High energy prices have bolstered
the economy; Moscow is booming. This
recent Russian surge is seen no more
clearly than by Europe, who depends on
Russia for much of its energy.
However, for now the U.S. economy is
still the main economic driver. For
evidence look no farther than the recent
mortgage crisis cum lending institution
collapse cum stock market eruption cum
largest tax-funded corporate bailout in
history.
I was part of a small AAPG delegation
last month visiting several major
companies and large universities in
Russia, Poland, Germany and the U.K.
when U.S. markets plummeted and world
markets followed (see story on page 64).

The world is indeed
watching.
But perhaps
placing the blame for
economic downturn on
mortgage and lending
institutions misses
some of the trees in
the forest.
Yes, uninformed
borrowers made poor
Tinker
decisions and
aggressive (greedy?) lenders were eager
to stoke the fires with high-risk loans.
Credit liquidity is vital and a large part of
the current economic crisis, but equally
fundamental is the cost of energy.
The U.S. economy has gone into
recession three times since 1970. Each
time it was preceded by a steep rise in oil
price. The current recession –
unfortunately economists may not tell us
whether the United States is in a
recession until after it has happened (a
perfect view of the past!) – is no
exception. As discussed here in August,
energy costs underpin the economy;
perhaps this economic downturn is really
no surprise.
The world is watching because it must
watch. It has been eight years since the
United States changed presidents. Much

See President, next page

Candidate Data Now Online
Biographies and individual
information for AAPG officer candidates
for the 2009-10 term continue to be
available online at www.aapg.org.
The information also will be inserted
in an upcoming EXPLORER.
The president-elect winner will serve
as AAPG president in 2010-11. The
terms for both vice president-Regions
and secretary are two years.
Ballots will be mailed in spring 2009.
The slate is:
President-Elect
❐ Donald D. Clarke, geological

consultant, Lakewood, Calif.
❐ David G. Rensink, Apache Corp.,
Houston.
Vice President-Regions
❐ Adekunle A. Adesida, Shell
Petroleum Development, Nigeria.
❐ Alfredo E. Guzman, consultant,
Veracruz, Mexico.
Secretary
❐ William S. Houston, Samson,
Denver.
❐ Peter MacKenzie, MacKenzie Land
& Exploration, Worthington, Ohio. ❏
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President
from previous page
has transpired in that time.
Unfortunately, what has not transpired is
formation of credible, thoughtful, global
energy policy.

t is time to move past lingering history and
bring industry and government together with
the guiding mission to develop a wellconsidered global energy policy.

I

* * *
Crisis often begets action, and in the
extreme can even unify.
I have a unifying thought:
In this global energy-economyclimate crisis there exists an opportunity
for thought leaders in global energy
industries and governments to come
together with key academics and
develop a global-energy roadmap that

would begin to let the citizens of the
world know where we are headed.
Idealistic? Absolutely. Naive?
Perhaps. Possible? With the right
leadership.
And how might such a roadmap
look?
Fossil fuels represent 87 percent of
the global energy mix today, and as I
have said before, under any stable
scenario the bridge to an alternate

energy future will be built with fossil
fuels.
(As an aside, I was told John McCain
used this line recently in a speech; the
senator must be reading the
EXPLORER!)
Let’s build the bridge farther.
New conventional oil and natural gas
frontiers include ultra deep water,
subsalt, the Arctic and other extreme
operational environments.
Unconventional oil and natural gas

When it’s a question of acquisition services...

... Ask Fugro

Fugro-Geoteam’s seismic vessel fleet
is one of the most comprehensive in the industry.

represent vital parts of the future fossil
energy mix and require significant
additional research investment in
rock/fluid understanding and novel,
environmentally aware drilling and
completion technologies.
Carbon sequestration offers the
greatest promise for large-scale removal
of carbon from stationary sources of
CO2.
Nuclear energy will play an important
global role.
Scaling up alternative energy sources
such as solar, wind and biomass to meet
massive global demand in an affordable
way is a formidable, technologydominated, investment-heavy task, but it
can be accomplished via wellconsidered energy policies.
First, we must get away from the
notion of energy independence. The
world is interdependent, and recent
trends toward nationalism in certain
countries, although predictable, are
shortsighted and ultimately
nonproductive.
Energy independence is being
confused with energy security; security
is an important goal for all societies, and
with a coordinated global effort, can be
achieved.
Security starts with efficiency –
including cars and light trucks,
insulation and lighting, and industrial
efficiency. Next, diversification of the
global energy portfolio is critical,
beginning with liquid transportation fuels
from unconventional sources of oil, coal
and gas-to-liquids and certain biofuels.
Also vital is electricity diversity, which
includes coal with sequestration,
expanded nuclear and investments in
other renewables to get them up to scale
by 2030. As electricity continues to grow
as a percentage of energy end use, a
grand challenge is disruptive
breakthroughs in electricity storage and
transmission.
Finally, the international roadmap
should:
✓ Set a transparent, predictable,
economy-wide global carbon price that
is reasonably stable, avoids waste, uses
revenues wisely and is coordinated with
major developing and developed
nations (although easier to stomach for
politicians, cap and trade struggles to
meet these guidelines; a carbon tax
comes closer).
✓ Integrate energy, economic and
environmental discussions.
✓ Strengthen global energy trade
and investment.
✓ Broaden dialog between
developing and developed nations to
improve global energy security.
✓ Evaluate manpower and education
imbalances and opportunities for
students and professionals.

Our fleet, consisting of new high class and recently upgraded vessels,
* * *

provides efficient 2D/ 3D/ 4D seismic data acquisition worldwide.
A strong HSE commitment combined with more than 30 years of
experience ensures safe, solid and smooth production with the
M/V Geo Celtic

highest of quality standards.
We deliver your data!
Meet us at SEG 2008! Las Vegas NV, USA 09-13 November 2008

For details please contact Fugro-Geoteam.
Fugro-Geoteam AS, Hoffsveien 1C, PO Box 490 Skøyen, N-0213 Oslo, Norway
Tel +47 22 13 46 00 Fax +47 22 13 46 46 Email: geoteam@fugro.no Web: www.fugro.no
FUGRO - NO OTHER COMPANY CAN PROVIDE THE SAME COMPREHENSIVE RANGE OF GEOTECHNICAL, SURVEY AND GEOSCIENCE SERVICES
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The oil and gas industry is well
respected and recognized as vital to
economic prosperity in much of the
developed and developing world. Public
opinion and subsequent policy in the
United States stands oddly alone with
regards to building a realistic energy
bridge and the vital role of oil and
natural gas.
It is time to move past lingering
history and bring industry and
government together with the guiding
mission to develop a well-considered
global energy policy.
AAPG membership comprises
industry, government and academe from
around the world. We can lead. We must
lead. Each of us. AAPG can be the
bridge.
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How deeply do you
understand your stress?

The new Sonic Scanner* acoustic scanning platform enables accurate measurement of
the stress-dependent properties of rocks near the wellbore. Now you can make advanced
acoustic measurements axially, azimuthally, and radially. The Sonic Scanner multiple depths
of investigation, excellent waveform quality, and simple presentations all help to reduce the
complexity of sonic logging, without compromising the depth of information.

Sonic Scanner

Get the most comprehensive understanding of your rock, improve your fracture planning, sand
control, and perforating design. See stress on a whole new level, with an extra dimension.

Understand your reservoir

www.slb.com/understand

*Mark of Schlumberger © 2008 Schlumberger. 08-FE-111
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Room for more despite looming slowdown

Shales Driving New Rig Technology
By DAVID BROWN
EXPLORER Correspondent
Look for unconventional resource
plays to transform the North
American drilling industry.
Of course, in some ways that
transition already has started.
Unconventional gas prospects,
especially shale gas plays, have
provided steady demand for new
rigs. They’ve also led operators to
demand the latest technologies in
new or upgraded rigs.
And the move to a much younger
generation of workers – the industry’s
famous “crew shift” – is well under
way in the drilling business.
John Lindsay serves as 2008
chairman of the International
Association of Drilling Contractors.
He’s executive vice president of U.S.
and international operations for
Helmerich & Payne Inc. in Tulsa.
Lindsay said unconventional gas
plays not only create a market for
new rigs but also help drive rig
technology.
“From my perspective, being in
this business for 22 years, it’s
changed the game for drilling
contractors,” he noted
“At HP we really started trying to
change the game 10 years ago, with
our new technology rig we call the
FlexRig,” he said.
That rig is designed to reduce
drilling cycle times, an important
factor for shale gas operators.
Newer versions integrate the top
drive into the mast and have joystick
draw-works controls.
The rapid growth of shale gas
plays has spurred development of
rigs with features for long-lateral
horizontal well drilling, including top
drives, increased horsepower and
integrated mud systems.
“In 2002, 20 percent of all wells
drilled in the United States were
directional or horizontal. Lindsay said
“Today, 50 percent of all wells are
directional or horizontal, or both.”
Where the Action Is
Strong demand from both old and
new unconventional plays is drawing
rigs to shale-gas areas, according to
David Crumpler, vice president of
marketing for National Oilwell Varco
(NOV) in Houston.
The company is a leading rig
builder and supplier of rig
technology and services. In July, it
announced a whopping $10.8 billion
backlog of capital equipment orders
in its Rig Technology segment.
“The shales are driving equipment
movement. Whether you’re looking at
the Haynesville or the traditional
Barnett, there are a lot of rigs in
there. The Fayetteville shale is very
active now,” Crumpler said.
“If you go through Houston and
look at the rig yards, there are quite a
few rigs being fabricated,” he added.
While the Barnett shale’s core area
is now well defined, other shale plays
are expanding with new plays
continuing to emerge.
“I see the Barnett up here as
being more focused around the Fort
Worth area. The Fayetteville is
stretching out, more to the south and
farther to the east,” Crumpler said.
He noted that relatively high rig
demand continues in the Rocky
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Courtesy of Helmerich & Payne Inc.

Unconventional gas plays continue to not only create a market for new rigs but also help drive rig technology – and one example of
that is the FlexRig, designed specifically to reduce drilling times, an important factor for shale gas operators.

here is “room for new and more
capable rigs even in a slower market,
although some older rigs may end up
stacked permanently.”

T

Lindsay recalled his days of
starting out in the business as a
roughneck and driller.
“To hoist the drilling equipment on
a rig took a lot of experience,” he
said. “With a joystick control anybody
can sit back in the chair and hoist.
“The new rigs make it a lot easier
for new guys to come in and start
drilling.”
Enter the Young

Mountain region, in part because of
shale oil work.
Both the Haynesville and
Marcellus shale plays are expected
to absorb a significant number of
rigs, with work for 60-90 rigs in the
Haynesville alone.
NOV is looking at several
locations for new rig yards around
the country, including in the eastern
United States because of potential
demand for drilling the Marcellus
shale, Crumpler said.
Technology’s Impact
The industry’s push for upgraded
rigs, improved drilling capabilities
and the newest technologies has
changed the rig business, according
to Lindsay.
“It’s not a commodity game
anymore,” he observed.
“And it’s not just the shale plays,”
he said. “Everywhere we look, the
operators’ expectations have
changed.”

As one example he cited the
development of rigs that can easily
drill multiple wells from a single pad.
“You think about what that does.
Not only does it increase cycle times,
but it also eliminates environmental
constraints,” Lindsay said.
“The day rate’s higher but the cost
of each well is lower because the
drilling cycle is faster,” he added.
Apart from drilling demands, new
technology has emerged to make
rigs a safer and more comfortable
place for rig crews – essentials for
recruiting new personnel. Lindsay
noted that the industry has cut rig
incidents in half over the past five or
six years.
Crumpler said demand is growing
for equipment like “iron roughnecks,”
automatic units that make up or
break out pipe joints and make pipe
trips both faster and safer.
Current technology also supports
the driller and crew in operations,
leading to new generations of eversmarter and more automated rigs.

Both safety features and support
technology can help the drilling
industry meet one of its biggest
current problems – attracting
qualified personnel.
“Everywhere I go I hear the same
thing – it’s hard to come up with rig
crews. That’s a real challenge,”
Crumpler said.
Even the best and most modern
equipment can’t make life cushy for a
roughneck.
“They don’t call it ‘roughnecking’
because it’s an easy job. It’s a tough,
tough job,” Lindsay said.
But new recruits continue to
arrive, and Lindsay said he’s
heartened by the number of younger
workers taking up rig work as a
profession.
“A lot of young people are coming
into the business,” he said. “The
compensation is attractive, and I
think we do a good job of training. At
the same time, we’re in an industry
that has an aging work force.”

See Rigs, page 10
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Slowdown in the Making?

from page 8

An upside of all those retirements
is opportunity for new hires to climb
the career ladder rapidly, even
those who enter as trainees straight
out of school.
“I’m encouraged by the number
of people in their late 20s or early
30s that are in supervisory positions
that, 10 years ago, you would never
have put them in. And they’re doing
very well,” Lindsay said.
Younger workers are entering the
industry with different skill sets from
their seniors because they grew up
using computers and are more
comfortable with new and changing
technologies, he noted.
To attract service and technical
personnel, NOV has set up a
training center in Houston known in
the company as NOV College or
NOV University.
One of its aims is to recruit
technicians, mechanics and other
workers from outside the industry
and bring them up to speed on oil
and gas operations. NOV also offers
a range of ongoing training for
current personnel.
Today, Lindsay said, you can see
a trainee become a rig hand and six
months later a driller – and six
months after that a rig manager.
“There’s just lots of opportunity in
this business for people who work
hard and have the aptitude and
ability,” he said.

Photo courtesy of National Oilwell Varco

New technology is making drilling rigs better for the industry and better for today’s young
crews: “With a joystick control anybody can sit back in the chair and hoist. The new rigs
make it a lot easier for new guys to come in and start drilling.”

Natural gas prices have fallen from
record highs, easing pressure on rig
builders and drilling contractors.
Some see a slowdown in the making,
compounded by recession fears.
“I think the market’s been very
hot,” Crumpler said. “But for no more
than a month or so, people have had
some uncertainty in the market.”
Chesapeake Energy Corp. of
Oklahoma City, which may be the
nation’s largest shale gas driller,
announced it will cut its drilling
capital expenditure program by $3.2
billion through the end of 2010.
That decision came in response to
“a 50 percent decrease in natural gas
prices since June 30 (2008), and
concerns about the possibility of an
emerging U.S. natural gas surplus,”
the company said.
Lindsay sees room for new and
more capable rigs even in a slower
market, although some older rigs may
end up stacked permanently.
“You saw the last slowdown – you
had 200, 300, 400 rigs that got
stacked, but the rig count kept
growing ever so slightly,” he said.
“When things started slowing
down you had an influx of new rigs
into the market while older rigs were
being stacked. I think that trend will
continue,” he added.
In a way, that turnover reflects the
personnel changes in the drilling
industry. As the older stalwarts retire,
new and high-tech replacements
come into service.
“If it slows down, I think some rigs
will be laid down and won’t come
back,” Lindsay predicted.
“But my goodness,” he said,
“some of these rigs have been in the
field for 20 or 30 years.” ❏
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HALLIBURTON WIRELINE AND PERFORATING SERVICES

For rock-solid reliability —
miles underground — look into
our precise imaging solutions.
Halliburton Wireline and Perforating Services has the most
reliable imaging solutions in the world—including the new
Oil Mud Reservoir Imager (OMRI™) tool and its X-tended
Range Micro Imager (XRMI™) water-based tool
version—both of which generate crisp,
digital wellbore images across the
full range of formation
resistivities and with
excellent vertical resolution.
Before you get in
too deep, look into
Halliburton Wireline
and Perforating Services—
the leader in reliability
and service excellence.
For more information, please
visit us at www.halliburton.com/wireline.

HALLIBURTON

© 2008 Halliburton. All rights reserved.
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When revisiting Main Pass, don’t miss the

main attraction.
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Upstreamers ‘cautious but not panicked’

Market Sees Ceiling, Looks for Floor
BY LOUISE S. DURHAM
EXPLORER Correspondent
There have been some mighty volatile
movements in the price of crude oil lately,
with prices gyrating markedly.
Oil’s current trend, however, is more of a
“straight down” movement.
Ditto for natural gas, which, in fact, has
been on a downward slide from
summertime’s $13-plus heights to perch at
early October’s $7-plus level – even
dipping slightly below that at press time.
Welcome to the evolving reality that has
hit the geophysical industry – among
others.
What the heck is going on, you ask?
For starters, when oil
peaked near $150 per
barrel in July, this was
an unrealistic price in
the minds of many
industry watchers.
“You don’t have to
go back even a year
ago, and it was $70,”
said AAPG member
Bob Peebler, president
Peebler
and CEO at Houstonbased ION
Geophysical. “How did we get into our
minds we have to have even $100 oil?
What is different from a year ago on supply
and demand?
“I don’t think the Saudis ever believed
$150,” Peebler said. “They said it was
speculation, and I agree.”
He noted he didn’t see many people
adjusting plans in tandem with escalating
prices and would be surprised if price
decks are even at $90.
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he strong will survive, and the strong
includes those who have kept up with
technology and managed their company
well and their cash.”

“T

“If oil prices stay even between $80 and
$100 or $110, I think people could live with
that,” Peebler said. “And unless we get into
some situation where oil and gas really
collapses, I doubt if we’ll see a huge
change in activity.”
A Volatile Situation
Steve Mitchell, vice
president and division
manager at Fairfield
Industries, noted that
“prices have dropped
more than 40 percent.
“But I don’t think
Mitchell
demand has dropped all
that much,” he added. “I
think there’s been a lot of knee-jerk reaction
where a lot of people are getting real
conservative real quick, in large part
because of the credit crunch.
“If you take the credit crunch out,” he
said, “you have to wonder where we’d be
right now – it’s that mentality, all the
psychology of it that made the price per
barrel come down.
“The volatility of pricing is much greater
than the actual changes in true demand for

the product,” Mitchell noted. “You get a 10
percent swing in demand, and you can get
as much as a 75 percent swing in
commodity price – and we’re already
seeing a 40 percent drop, so where’s the
true value per Btu?
“I think pricing will smooth out because
a certain basic fact remains: hydrocarbons
are the cheapest energy per Btu value,”
Mitchell said.
There’s no doubt people are still using
copious amounts of energy, and it’s
noteworthy that in the United States there’s
a significant decline curve in the case of
natural gas, particularly in the ubiquitous
shale plays.
“The shale plays have huge decline
curves,” Peebler noted. “All you have to do
is stand still a little while.”
Mitchell concurs wholeheartedly, while
also pointing out that a lot of production is
slowing in the Gulf of Mexico shelf and
elsewhere.
“We also all question if the Middle East
is at peak or not,” Mitchell said. “And don’t
forget, there’s that ongoing concern that
we’re one bomb away from serious
problems in the wrong place when it comes
to supply.”

‘Big Bear Looming’
Given the current price picture, some
North American contractors report they’re
seeing business get a little slow, according
to Peebler.
“I think there’s some growing capacity
on the contractor side in North America,
where a year or two ago you couldn’t get a
crew.
“I haven’t seen this yet in marine and
international,” he added, “which tend to be
longer-term contracts.”
The geophysical contractors are more
sensitive to the front-end geophysical work
versus the volatility one sees in drilling
activity, which domestic natural gas players
often rely on as a major way to control
costs.
Still, even if operators see a little
softening they might opt to proceed with
planned work in order to take advantage of
unanticipated access to crew capacity and
drilling rig capacity. With a lack of concern
over access, the operators might be
inclined to follow the ups and downs a bit
more, indicating some of the swings in the

See Industry, page 16
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New Price, New Possibilities
Even though some folks have
made lots of green just on price
increases and high activity levels,
today’s situation might encourage the
geophysical industry players to take a
collective deep breath and work to
become more efficient.
In the end, that could increase
activity.
“To a certain extent we’ve costed
ourselves out of some markets,” said
Bob Peebler, president and CEO of
Ion Geophysical. “Prices are getting
so high, people are having to really
stretch to make some projects work.
“If gas or oil drop back to where
projects don’t work and then some of

the service costs come down a little
bit, it’s probably not all bad – as long
as there’s no real trauma.”
Should a profound price economic
shock occur, the domestic side of the
industry appears poised to take the
biggest hit.
After all, the majority of the
industry’s players domestically are
independents who tend to live more
on cash flow in many instances.
It’s also a place where the majors
can cut back quickly if necessary.
A bright spot on the horizon is that
folks with the big balance sheets who
have been hungering for some beefy
acquisitions may find themselves

facing a smorgasbord of choices.
Because of the impact on stock
prices, there are clearly some
bargains to be had – particularly if
you have capital.
“On the oil and gas side, the
majors are trying to get back in and
get positions (in the United States),”
Peebler noted. “On the service side
you’ve got the big guys with big
balance sheets – if you have a strong
balance sheet and can do something
with cash or cash and a little debt,
you can get it done.”
– LOUISE S. DURHAM

Industry
from page 14
United States are tied closely to the
shorter-term swings of commodity prices,
according to Peebler.
But there’s a great big bear looming
over the whole scene.
“I’ll speculate here like everyone else
because there are so many moving parts,
but I think the bigger risk is not commodity
prices in the short to medium term,”
Peebler said. “I think it’s the whole credit
crunch.
“We haven’t seen it yet from the point of
view of our own customers,” he said, “but I
know it’s going to be impacting people.
Like us, people have a line of credit to use
for inventory management.
“One way or another, if this continues
where that whole credit market is sort of
frozen up,” Peebler said, “then that will
ultimately flow into all of our businesses.”
Global Conditions
Indeed, there likely are companies
wanting to buy equipment or expand, and
they need working capital and the banks
they have may be belly-up. For those folks,
a credit market thaw would work nearwonders.
“We all need to hope our politicians can
quit fighting with each other and do
something smart for a change,” Peebler
said, “whatever that smart is.”
For now, the industry’s activity levels on
the international scene are respectable.
Peebler reported there’s “a helluva lot”
of oil and gas activity going on in Russia,
the Middle East, India and China, where
most of the companies are not publicly
traded.
These countries all have an energy
strategy.
“In the United States we have a little
distortion, because everything is so goofed
up here right now,” Peebler said. “In China,
where they’re feeling good about the
Olympics, they’ve launched a spaceship
and buying cars, this thing is afar.”
However, if the crunch is not contained
domestically and spirals into real trauma,
e.g., a deep global recession, all bets are
off and commodity prices and
consumption could nosedive worldwide.
At press time, European nations such
as Germany reportedly were scrambling to
prevent a growing credit crisis there from
bringing down major banks. (As this article
was being written European stocks
experienced their worst one-day selloff
ever.)

A world of intelligence,
delivered.
As the search for energy resources moves to the
world’s less-hospitable regions, one company stands
ready to venture forth where few have dared.

data acquired and or processed from land, transition
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seismic data that is worth developing.
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The Long Run
Despite the current messy state of
affairs, particularly on the home front,
Peebler is sticking with his earlier belief
that the oil field services industry is in the
midst of a very long cycle, albeit one that
may have some blips.
“In almost any case, more capacity is
coming into the market,” he said, “and I
think now you have to go back to where
you’re differentiating yourself more on
quality, quality of crews, technology and all.
“The oil companies still have a lot of
work they need to do,” Peebler said, “and I
think the guys that have the technology
edge versus the capacity-driven edge will
carry the growth going forward.
“Remember, the geophysical industry
because of 3-D basically grew year over
year in the ‘80s when the industry was
really in a tough situation – and it
happened because 3-D added so much
value to productivity,” Peebler noted.
“So I think people selling productivity
and new technology to help productivity,

See Outlook, page 18

NOVEMBER 2008

17

NOVEMBER 2008

18
The geophysical service
industry, like all aspects
of the energy world, is
adjusting to better cope
with today’s challenging
economic conditions –
both domestic and
global. Officials believe
those companies that
have been fiscally
responsible and up-todate with the newest
technology are best bets
for the future.
Photos courtesy of
Fairfield Industries (left) and
ION Geophysical (right)

Outlook
from page 16
this might be an easier sell in a little tighter
market,” he added. “It’s hard to sell new
stuff when people are making money
hand over fist just by showing up.”
As Mitchell said, “You’ve got to be on
top of technology.
“The strong will survive,” he said, “and
the strong includes those who have kept
up with technology and managed their
company well and their cash.”
A Sliver of Hope?
If you’re concerned the whole big
kerfuffle of sliding prices, financial angst,
declining production and the like may
indicate “here we go again,” it ain’t
necessarily so.
“We’re cautious but not panicked,”
Peebler said. “I do think in ’09 we’re all
going to have to work a lot harder.”
The potential for another downturn is
nothing new, Mitchell noted, emphasizing
the industry has experienced many ups
and downs through the years.
“The only signpost I have that scares
me the most is this year the SEG is in
Vegas,” Peebler said jokingly. “Anytime
someone builds a new building or we
have a conference someplace like that it
normally is a marker for end of game.
That’s my superstitious side.
“I think the big question is going to be
how bad is the global economy going to
get and how much this thing is going to
spread,” Peebler said. “If it really spreads
into Asia in a big way and Europe and
the rest of the world, and the economies
really start dropping and consumption
really drops, then it could get ahead of
itself.”
Meanwhile, Mitchell voiced an
encouraging comment for the E&P folks:
“If you have a really good prospect,” he
said, “there’s money available to drill.” ❏
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> Well planning and drilling
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The abstract submission deadline
has been extended to Dec. 2 for a
Hedberg Research Conference set
next spring in Jakarta, Indonesia.
“Variations in Fluvial-Deltaic and
Coastal Reservoirs Deposited in
Tropic Environments” will be held April
29-May 2.
Conference conveners are Robert
Shoup, Joe Lambiase, Andrew Cullen
and Chuck Caughey.
For details or to submit an abstract
go to www.appg.org/education/hed
berg/index.cfm.
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Early steps showed value

3-D Changed Patterns for Drilling
Bob Hardage, editor of the EXPLORER’s
popular Geophysical Corner, steps away
from the monthly column for a special
historical look back at the introduction of
3-D seismic technology into onshore U.S.
operations.
By BOB A. HARDAGE
When I joined the Bureau of Economic
Geology in 1991, one of the first
assignments I took on was to implement a
series of workshops that
focused on transferring
3-D seismic technology
to small independent
U.S. producers.
To non-U.S. readers,
the concept of the U.S.
small-producer
community is probably
strange, but these
companies are the
Hardage
backbone of U.S.
onshore oil and gas production.
It is difficult to know how many
independent oil and gas producers exist
across the United States, but the number is
thought to be more than 6,000. Most of
these companies have modest technical
staffs.
In the Bureau’s 3-D seismic education
campaign we did a demographics study to
determine the staff organization of a typical
small U.S. independent. We found that, on
average, an independent had 2.3
employees, and that the areas of expertise
practiced by this staff were, in order of
occurrence:
✓ Engineering – Almost every company
had an engineer.
✓ Land and Legal – Almost every
company had someone who specialized in
land deals and who took care of legal
matters.
✓ Geologist – Surprisingly, many small
independents did not have a geologist on
staff but used geological consultants.
✓ Geophysicist – A geophysicist was
rarely found on a company’s staff. Small
independents relied almost totally on
seismic contractors and consultants for their
geophysical support and advice.
Other important facts we found were that
the drilling targets of small independents
were almost always some type of
stratigraphic trap, and that (in 1991–1992)

Figure 1 – VSP data acquired
in a calibration well showing
where thin-bed units, known
as a function of depth from
logging control, appear in
VSP and 3-D seismic image
time. The thin-bed units are
welded to the VSP image and
move up and down in 3-D
seismic image space as an
interpreter moves the VSP
image and decides how to
optimally correlate it with the
3-D image. In this instance,
the interpreter decided the
best correlation resulted when
the VSP image was shifted up
by 18 ms relative to the 3-D
image. The targeted reservoir
is the 19C unit, a narrow
meander channel.
few independents used or understood 3-D
seismic technology.
The Learning Curve
Because banking and financial
institutions were beginning to insist that an
oil and gas prospect had to be evaluated
with 3-D seismic imaging before they would
provide money for exploitation, most of the
600-plus independents who attended the
3-D seismic workshops (taught at more than
15 locations across Texas, New Mexico,
Oklahoma and Kansas) were eager to learn
how to integrate 3-D seismic activity into
their operations.
The cornerstone of the educational
workshop at each venue was a small twosquare mile 3-D seismic survey covering a
property where the drilling target was a
channelized stratigraphic trap – participants
from the small companies who attended
these workshops identified with this
property size and with this type of drilling
target.
Vertical seismic profile (VSP) data were
acquired in a well inside the 3-D image area
to define where thin-bed targets – known
only as a function of depth from well control
– should be positioned in 3-D seismic
image space.
The principal thin-bed reservoirs
penetrated by this calibration well are

Figure 2 – Vertical section through the 3-D seismic volume showing the VSP-defined
position of a stratal surface passing through the 19C reservoir and extending across
the 3-D volume. The VSP well is not located on this profile. The creation of the
flattening surface that was used for time slicing across the 19C reservoir was difficult
because numerous faults offset the reflection peak that needed to be interpreted.
For example, the reference flattening surface is probably not correctly interpreted at
the extreme left side of this profile in the local vicinity of crossline coordinate 180.
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better channel images can be constructed
than what we produced almost 20 years
ago.
Words to the Wise

labeled on the data displayed as figure 1.
One of the key thin-bed targets at this
prospect was the unit labeled 19C, so the
case history portion of the workshop
focused on using 3-D seismic technology to
develop a strategy to exploit this thin-bed
channel reservoir.
The VSP data were used to define the
position of the 19C reservoir in the 3-D
seismic volume. A stratal surface passing
through the 19C thin bed at the VSP
calibration well, and then extended across
3-D image space, is shown by the deeper
horizon on the display in figure 2.
At the VSP calibration well, this horizon
was conformable to the reflection peak
labeled “flattening surface” that immediately
bounded it. This reference reflection peak
could be interpreted across the complete
3-D volume.
A reliable map of the reflection amplitude
behavior across the complete 19C stratal
surface was constructed (figure 3) by first
flattening the 3-D volume on this reference
surface and then making a time slice
through this flattened 3-D volume at an
image-time offset defined by the VSP data.
In this instance, reflection amplitude
provided an excellent picture of the
meandering channel that formed the 19C
target.
Today, with coherency volumes and
more sophisticated interpretation software,

Small independents, like many large
companies, often get fixated on drilling
regularly spaced well patterns to exploit a
prospect.
One of the sobering examples
developed in this workshop was the
superposition of a pattern of 40-acre well
spacing atop the 19C channel system
(figure 3). Such a well pattern was (and still
is?) a common drilling strategy by many
companies.
In this hypothetical drilling program, no
well made optimal contact with the target. A
few wells interacted with the channel just
enough to encourage further drilling of the
regular well spacing.
Because this one example illustrated
how 3-D seismic data allow smarter drilling,
it probably convinced more small
independents that they had to implement
3-D seismic practice than did any other
argument or any other data that were
presented at those long-ago workshops.
Maybe this story still has some
educational value. If so, use it freely.
Small U.S. independents are now among
the most aggressive users of 3-D seismic
technology. The data shown here were, in
part, the catalyst that started the movement,
almost 20 years ago, by many
independents to practice 3-D seismic
technology.
The education process continues. ❏
Editor’s note: In 1998, Bob Hardage
received a Special Commendation Award
from the Society of Exploration
Geophysicists for transferring 3-D seismic
technology to small independents.

Figure 3 – Reflection amplitude across the stratal surface corresponding to the VSPdefined position of the 19C unit in 3-D seismic image space. The 19C reservoir is the
red-color meandering channel feature trending southwest to northeast. A pattern of
wells drilled at 40-acre spacing is shown by the yellow dots. None of the 20 wells
make optimal contact with the 19C reservoir channel. Smart companies use 3-D
seismic images to position wells, drill fewer wells and establish good contacts with the
drilling target.
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Technology sweeps data from basement

HRAM ‘Flies Low’ Over Subtleties
By CHRISTOPHER STONE
EXPLORER Correspondent
Looking for “sweet spots,” “preferred trends” and
other features that help define resource play exploitation
targets?
For many of you, the answer is yes – the industry’s
ongoing shift from conventional exploration to resource
play exploitation demands the ability to indentify these
extremely subtle
geological features.
Question two: If
so, what tools are
you using?
Of all the
potential
technologies to help
seek such targets, at
least one AAPG
member believes
that there’s a
technique that is
emerging as an
important alternative
to conventional
exploration.
He believes high
Photo courtesy of Fugro Airbone Surveys
resolution
High
resolution
aeromagnet
(HRAM)
surveys are becoming
aeromagnetic
increasingly popular, especially when looking for extremely subtle
(HRAM) surveys –
paradoxically, the art features. Above, a Stinger Mag on the job in British Columbia.
of “flying low” over
plays to assess their potential – is “gradually gaining recognition” as a valuable tool.
“New advances in processing filtering of HRAM data have significantly increased the
value of the data for structural mapping and integration,” said Zeev Berger, president of
Image Interpretation Technologies in Calgary, Canada.
Berger, who has written on the subject in the EXPLORER’s Geophysical Corner
(November-December 2003), is now teaming with employees Michelle Boast and Martin

See HRAM, page 24
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Figure 1 – High Resolution Aeromagnetic data of the Divide Creek area in the
Piceance basin: topography (a), surface geology (b), residual magnetic data (c) and
interpreted residual magnetic data (d). This example illustrates the ability of HRAM
data to capture the magnetic expressions of near surface sedimentary structures.
The structural core of the Divide Creek anticline is expressed as a positive flower
structure bounded on both sides by near surface thrust faults. Several other
geological features, previously unrecognized in this basin, also are recognized.
HRAM data is particularly useful because the rugged topography makes the
collection and processing of seismic data extremely expensive.
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Mushayandebvu to spread the word that
HRAM has been successfully used
recently in several areas.
“The emergence of several resource
plays in North America has allowed us to
critically review the contribution of HRAM
to exploration and exploitation of several
active resources plays,” Berger said.
Those plays include:
✓ Texas’ Barnett Shale.
✓ The Williston Basin’s Bakken
formation (both United States and
Canada).
✓ The Woodford and Fayetteville shales
in the Arkoma and Ardmore Basins
(Oklahoma/Arkansas).
✓ The Doig and Montney formations.
✓ Canada’s Devonian shale play in the
Horn River Basin, northeast British
Columbia.
✓ Several resource plays in the
Piceance Basin of Utah.
Results, Berger said, show that many of
these resource plays contain “sweet
spots” and “preferred trends” that are
largely controlled by basement structures
and/or shallow fracture systems that are
difficult to detect with seismic and well
data – but can be clearly seen with HRAM
data.
“This experience has lead us to initiate
several large spec HRAM surveys,” he
said.
Fault Finding
High resolution aeromagnetic surveys
are usually collected using airplanes
(loosely draping over the terrain) or
helicopters flying at a constant elevation
above the ground.
Fixed-wing airplane surveys are usually
flown at nominal heights above the ground

Figure 2 – The control of basement
structures on the development of
“preferred trends” and “sweet spots”
in resource plays is illustrated here
with examples from both Canada and
the United States. The first example
(A) is from the emerging Doig sand
play in northeast British Columbia,
Canada. In this case, the Doig sand
appears to develop along the down
thrown side of basement faults. The
second example (B) is from the
Bakken play in the Williston Basin. In
this case, successful Bakken wells
appear to be located along the
faulted edges of uplifted basement
blocks that are cross cut by northeast
trending strike slip faults.
Data sets courtesy of Fugro Airborne Services

– from 125 to 150 meters – while
helicopters, which are used to collect data
over extremely rugged terrains, can lower
their sensors to less than 50 meters above
the ground.
Most HRAM surveys are collected with
flight line spacings ranging from 200 to
800 meters and tie line spacings ranging
from 600 to 2400 meters.
“The increased resolution of HRAM
data improves the imaging of the
basement structures, and also provides
information on shallow sedimentary
structures that can be buried or obscured
by thick cover of soil and vegetation,”
Berger said.
He said the capacity of using HRAM
data to detect geological features in the
sedimentary section was “nicely
illustrated” with data collected by the
Department of Energy in Utah’s Piceance
Basin.
“This basin is characterized by
extremely rugged topography,” he said,
“which has made the collection and
processing of seismic data extremely

expensive.”
The HRAM data – flown at a line
spacing of 400 meters – covers the Divide
Creek Anticline located at the basin’s
southeast corner.
“The complex structural core of the
Divide Creek Anticline is well imaged on
HRAM data,” he said. “It shows the typical
structural pattern of a wrench fault-related
positive flower structure that is bounded
on both sides by near surface thrust faults.
“The HRAM data also shows the
presence of other faults and fracture
systems that have not been previously
recognized in this area,” he added. “The
high frequency characteristic of the
magnetic features indicates that they
reflect the expressions of near surface
sedimentary structures.”
More Examples
Berger and his team point to other
Canadian and American examples that
they say show “the advantage of using
HRAM data for imaging deep seated

basement structure.”
One example, taken from an emerging
new resource play in British Columbia,
shows how basement structures and
topography seem to exert “significant
control on the development of sweet spots
in the clastic section of the Triassic Doig
formation,” Berger said.
“We believe that, in this region, the Doig
reservoir sand was preferentially
deposited in topographic low areas
formed around uplifted basement blocks,”
he said.
A different relationship between
basement faults and reservoir distribution
can be observed in the Williston Basin
area.
“Here, the emerging carbonate Bakken
play appears to be focused along the
uplifted edges of basement blocks, which
are cut and offset by major northeast
trending strike slip faults.”

See Magnetics, page 26
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Magnetic data sets courtesy of EDCOM-PRJ Inc. and Airmag Surveys Inc.

Figure 3 – HRAM data of the Green River Basin (A) reveal the presence of a major wrench fault system that forms the structural edge of the Jonah field. The magnetic
expression of faults can be enhanced by either using filtering techniques (B) or by applying a more advance Extended Euler Deconvolution technique (C). This technique
detects the faults and fractures in this area which appears to correlate well with faults that were interpreted from 3-D seismic data (shown in blue in D). This example illustrates
how HRAM surveys can be used to extend detailed structural interpretation beyond the existing 3-D seismic coverage.
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Extending 3-D Data’s Value
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Regarding HRAM’s increased value
for structural mapping and integration,
Berger says that the traditional “band
pass” filtering, derivatives and a range
of residuals of the magnetic data “are
being augmented with more quantitative
treatment of the data, which relays
mostly on depth to source analysis.”
His team says the use of different
filtering technique to enhance geological
structures is “nicely demonstrated” with
HRAM data that was collected over the
Green River Basin’s Jonah Field – a field
formed by a major northeast trending
wrench fault system.
“We used a special band pass filter
design to enhance high frequency
magnetic features,” Berger said. “This
filter shows the near surface expression
of the fault trace as well as many other
known structural features in the area.”
A “more sophisticated” treatment of
the data was demonstrated when the
team used the extended Euler
deconvolution technique to map and
identify faults and fracture system in the
area.
“The fault and fracture system
correlate well with faults that were
mapped with 3-D seismic data,” Berger
said, “illustrating how HRAM data can
be used to extend the interpretation of
existing 3-D seismic.
“The control of basement structures
on the development of hydrocarbon
plays is a long-standing concept in
exploration geology, he continued. “The
mechanisms that lead to the
propagation of basement structures and
topography to the sedimentary section
have been well documented and are
usually attributed to structural
reactivation and differential compaction
processes. Yet, these concepts always
remain vague and intuitive because
basement features have been very hard
to map at the same structural level as
the sedimentary features above.”
The availability of HRAM data,
however, “helped us breach the gap.”
“HRAM images can often provide
structural information that can be
correlated with seismic and well data,”
he said. “Therefore, integrating HRAM
survey into exploration programs of
mature and frontier basins is gradually
gaining recognition.
“We think that these examples
demonstrate the important role that
HRAM surveys can play in exploration
and exploitation of unconventional
plays.” ❏
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More data, in shorter time

Simultaneous Shaking Spurs VPs
By LOUISE S. DURHAM
EXPLORER Correspondent
Geophysical companies continue to
demonstrate they’re going after the latest ‘n’
greatest when it comes to seismic data
acquisition applications.
Creativity and innovation abound as new
technologies, e.g., land node systems, roll
out along with advanced applications for
existing equipment, such as those hulking
seismic vibrator machines.
In fact, Global Geophysical Services
established some industry firsts on its
recently completed 2,800-square-kilometer
land seismic data acquisition program for
BP Oman.
The application of a BP technology
“Distance Separated Simultaneous
Sweeping (DS3)” as the vibroseis recording
methodology coupled
with a modified slip
sweep technique and
Sercel’s state-of-the-art
428/464 instrumentation
– enabled a record
setting survey for a land
seismic crew, according
to Global president
Richard Degner, an
AAPG member.
Degner
“We provided a new
world record for productivity for a land
seismic crew,” Degner said. “Our best day
was 12,200 VPs (vibrator points), and we
averaged 50,000 VPs a week – these
numbers are unheard-of.
“It’s just, frankly, staggering,” Degner
exclaimed. “In terms of progressive
vibroseis applications, this thing is rewriting
the book.”
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A recent land seismic operation in Oman set a new world record for productivity
thanks to slip sweep techniques.

“You basically have parts of two VPs – or
in this case, six VPs – being shot
simultaneously.”
‘A Big Area’

Simultaneous Shaking
Simply put, DS3 is a high efficiency
vibroseis technique whereby two or more
vibrators record seismic data at the same
time.
In addition, multiple fleets of these
separated vibrators can utilize slip sweep
techniques, where one vibroseis cycle slips
over the top of another one.
“Vibrators customarily shake in sequence
one after the other,” said Maurice Flynn,
Global’s vice president for Europe, Africa
and the Middle East.
“With this source separation technique,
you record multiple VPs at the same time,”

he said, “and by incorporating slip sweep
you start another vibrator fleet before the first
is finished. It’s just another way of getting
more productivity in a given amount of time.
“We utilized 15 vibrators on the project
deployed in five fleets of three, with the three
vibes in each fleet separated spatially by 12
kilometers, and one cluster of three vibrators
shaking simultaneously at any one time,”
Flynn added. “By maximizing the number of
vibrators you have out there, there’s always
one fleet ready to start shaking.
“In addition, if you slip it – in other words,
it starts shaking at a given time – into
another vibrator’s sweep then you’re double
dipping on the time,” he said.

The 15 vibrators on site were separated
by a distance of as much as 24 kilometers.
While one was shaking, another was
shaking 12 kilometers away and a third one
24 kilometers distant – the distance allowed
for the data recorded from each vibrator not
to interfere with each record.
“Slip sweep historically has been limited
to two fleets of vibrators
shaking at any one time,”
Degner said. “In this case
we treated 15 vibrators
each as their own fleet,
enabling Global to break
12,000 VPs in a day.”
The crew operated on a
24-hour basis for the last
four months of the fivemonth project – the first time for a crew in
Oman to be operational around the clock,
according to Flynn. The HSE guidelines
were in place to enable the continuous
operation that proceeded without incident.
The round-the-clock operational time in
combo with the DS3 and slip sweep
methodology enabled the crew to maximize
the number of VPs within the time period,
Flynn said.
The crew recorded into almost 8,000 live
channels deployed over 180 square
kilometers, which he emphasized “is quite a
big area over which to maintain an active
recording spread.” ❏
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Only ‘Earth Waves’ Cross Border
By LOUISE S. DURHAM
EXPLORER Correspondent
It seems as though geophysical
companies never encounter a problem
they can’t solve.
A data acquisition program being
readied at press time by Global
Geophysical Services for Apache Corp.
in Tierra del Fuego (TdF) is a prime
example.
Apache’s earlier efforts there
concentrated on the Argentine side of
TdF. That focus began changing once it
acquired concessions in a licensing
round in neighboring Chile.
In addition to earlier 3-D data, Apache
recently acquired new 3-D seismic at TdF
in Argentina and wanted to tie this in with
new data it planned to acquire in its

Photo courtesy of Global Geophysical Services

Geopolitical borders? No problem when it came to acquiring data in Tierra del Fuego.
concessions in Chile.
“We acquired data right up to the
border in Argentina,” said Dave Monk,

director of geophysics in exploration and
production technology at Apache. “We
could simply go to the border in Chile,

but then there
would be a
gap in the
middle where
we didn’t
acquire data.”
You see,
this is a region
where one
doesn’t easily move back and forth
between countries.
Indeed, the international border
running along the middle of Apache’s
holdings poses a unique challenge to
gathering seamless seismic data. There
are international agreements between the
two countries that prohibit deploying any
kind of equipment crossing the border –
and that’s just part of the problem.
“We can’t even send command and
control information across the border,”
Monk said. “There can be no seismic
cables across the border.”
Seismic Without Borders
Undeterred, Apache devised a neverbefore-used solution that may not have
been possible until recently.
The three-month effort was designed
to have Global acquiring data in Chile
using Sercel’s 428XL wireline telemetry
system while simultaneously deploying
OYO Geospace’s new land node
recording system – Geospace Seismic
Recorder (GSR) – on the other side of the
border in Argentina.
Global purchased 1,000 GSR
channels to use on the project, and
Global president and AAPG member
Richard Degner noted the project entails
the first international deployment of an
autonomous land nodal recording
system, adding “we think land nodes will
redefine the way we do seismic work.”
Monk laid out the plan for the TdF
program.
“With the GSR we can put it on the
ground and just start recording because
it’s a completely autonomous continuous
recording system,” he said. “Global will
deploy that in Argentina at the same time
they’re shooting data in Chile.
“We’ll have no information crossing the
border at all,” Monk emphasized. “But if
we know what GPS time the shots were
taken in Chile, we can extract data at the
right time from the continuous record
recorded from a long period of time on
the GSR system in Argentina – we’ll
download the data at the same times we
took shots on the other side across the
border.
“This has never been done before,”
Monk said.
“It’s a way to join the two surveys
together,” he said, “so we can form one
continuous, contiguous data set.”
Monk noted Apache recently drilled its
first TdF well using the most recent 3-D
data set acquired in Argentina.
Previously, they drilled wells there using
older 3-D data.
“We have a lot of leads from the new
3-D data and are hopeful that some
opportunities extend across the border to
Chile,” Monk said.
Along with other issues, the seismic
crews must contend with the
environmental challenges that come with
the territory.
Monk noted that nearly constant 30-60
mph winds are the norm. There’s a dearth
of human inhabitants, but millions of
sheep roam the region – and the farmers
are highly sensitive about the seismic
work disturbing these animals.
“Using the wireless GSR, it’s less
intrusive,” Monk said, “and the sheep
can’t chew on cables if there are no
cables to chew on.” ❏
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Vertical seismic profile

Catagories: A=Acquisition, P=Processing, I=Interpretation

Wide-azimuth towed marine data (A),
Commercial 3-D reverse time
migration (P)

Virtual source method (P)

Horizontal crosswell tomography (A),
Interferometry (P)

Least squares migration(P),
Rayleigh wave inversion (P),
Elastic inversion (I)
Multi-attribute transforms (I),
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Wide-azimuth towed marine

Wireless land seismic (A),
Vector acoustic measurements (A)
Spectral inversion (I),
Biot slow S-wave revived (I)

2000

Volumetric attributes (I), Spice attribute (I),
Relative geologic time volume (I)

Structure-oriented filtering (I),
Geomechanics from seismic data (I)

1996

Overpressure from attributes (I)

Seismic monitoring of hydraulic fracturing (A)

1992

Spectral decomposition (I), Neural networks (I)

4-D seismic (A), Coherence (I), Fluid substitution (I),
Wavelet transforms (I)

Seismic sequence stratigraphy (I)

Subsalt imaging (I)

Ocean bottom cable (A),
Crosswell (A)

3-D poststack depth migration (P),
AVO analysis (I)

Reverse time migration (P)

Subsalt imaging

Impedance optimization (I),
Attribute classification (I)

Routine anisotropic processing (P)

1988

Vertical cable (A), Turning wave migration (P),
Wavelet transforms (P)

1984

3-D PreSDM (P), Neural networks (P),
Horizon dip/azimuth attributes (I)

1980

3-D reflection tomography (P),
FX deconvolution (P), Prestack RTM (P),

1976

2-D reflection tomography (P),
Optimization (P)

1972

3-D migration velocity analysis, Slant stack (P)

Residual statics (P), Complex trace attributes (I),
Impedance inversion (I)

Sequence stratigraphy

3-D event autotracking (I)

1968
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Seismic stratigraphy (I)

Digital migration (P)

Digital seismic processing (P)
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Photo courtesy of Global Geophysical Services

Global’s crew 445 recorded on 16,200 live channels while implementing a program
designed to test advanced acquisition techniques in the Piceance Basin.

Compare, contrast

Techniques Get
Exam in Field
By LOUISE S. DURHAM
EXPLORER Correspondent
“Compare and contrast” is always a
good thing when it comes to dealing with
new seismic data acquisition technology.
This was the impetus for a program
that recently took place in the Piceance
Basin in western Colorado – a project
designed by ConocoPhillips to test
advanced acquisition techniques for
possible future use in the Piceance.
The 14-square-mile acquisition project
was completed in September.
“One objective was to compare digital
3-component sensor and geophone
data,” said Duncan Riley, vice president
at Global Geophysical Services, which
implemented the program. “Using the
Sercel 428 system, we acquired the
program with traditional P wave
geophones and an embedded patch of
Sercel Digital Sensor Units (DSUs).
“The DSU replaces a string of
geophones,” Riley said. “Instead of an
array of geophones you have a single
DSU at each receiver location.”
Riley noted the DSU measures a
vertical (Z) component like a traditional
geophone, and it also measures two
horizontal components – one in the X
direction and one in the Y direction.
“The DSU uses three digital
accelerometers to measure ground
motion on all three axes,” Riley said. “The
vertical measurement by itself is
comparable to the P wave measurement
you’d obtain from traditional analog
geophones; recording horizontal motion
along two other axes provides shear
wave measurement.
“Comparison of P wave and S (shear)
wave data facilitates determination of
certain rock properties, which enhances
interpretation and reservoir
characterization,” Riley noted.
Deploying the DSUs along with the
traditional geophone methodology
assists in determining if replacing a string
of geophones with a DSU is sufficient or
not, or if there needs to be some
geophysical design differentiation.
What Technology is Best?
Given that the project was testing
different recording systems,
ConocoPhillips and Global recognized
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advantages
in taking the
program a
step further
by tossing
OYO
Geospace’s
new land
node
recording
system – Geospace Seismic Recorder
(GSR) – into the mix for actual use and
testing along with a limited number of the
new Fairfield land node recording system
– ZLAND – for testing.
“We placed 400 channels of the GSR
alongside traditional geophones and the
DSUs so we would have an autonomous
recording system measurement we could
directly compare to a data set acquired
with a wireline telemetry system,” Riley
said. “We see autonomous systems
providing great benefit in the future.
“The terrain where the systems were
deployed was identical as was the
source effort for acquiring the data,” he
said. “All that was different was recording
methodology.”
Riley noted the testing was over a
smaller area of the field and, depending
on the results, will help the client
determine which technology is most
appropriate for the area. It also will allow
Global to evaluate and understand new
technology before committing its capital.
In areas where radio signals may be
unreliable, the GSR units can be used in
the vibrators to acquire vibrator signals
that might otherwise have been lost
“We not only use GSRs to acquire
seismic data,” Riley noted, “at
ConocoPhillips’ request, we also used
them to record data from vibrator
electronics such as ground force, base
plate and reaction mass velocity data
that’s used for data processing purposes
post acquisition.”
Overall, this effort dedicated to testing
new technologies is yet another
testament to the high level of forwardthinking indigenous to the geophysical
industry.
“It’s a story where these wonderful
fundamentals are driving innovation and
the progressive science and applied
technology which we’re seeing a lot of,”
said Global president Richard Degner. ❏
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Scientific challenges, complexity conveyed

Geologists Get High Profile in Ads
By DAVID BROWN
EXPLORER Correspondent
No wonder geoscientists are so
eager to work for major oil companies –
it’s their first big step into show
business.
OK, not really.
But you see a surprising number of
oil company leaders and employees in
national TV commercials these days.
It’s almost impossible, for example, to
NOT see an ad on TV or print sources
featuring AAPG member T. Boone
Pickens discussing his energy initiative.
But he’s not alone.
In its television ad campaigns in the
United States and Europe, ExxonMobil
is featuring a dozen or so company
scientists, including AAPG members
Erik Oswald and Kim Bates.
Oswald is Middle East area manager
for ExxonMobil Exploration Co. in
Houston, and he’s featured in two TV
commercials that address the science
of exploration and production, including
one discussing the company’s Remote
Reservoir Resistivity Mapping (R3M)
technology.
Oswald said a commercial
describing the scientific challenges of
the energy industry was much better –
and more effective – than one trying to
deliver a company statement or some
political message.
“I think that’s a very good strategy,
that these commercials show what we
do day-to-day is work on these specific
technologies to try to make the world a
little better,” he explained.
Bates, ExxonMobil’s area manager

ou have this
conversation with (the
director) for an hour and a half
to an hour. It’s a lot like talking
to someone at a dinner party.”

“Y

Erik Oswald
for Nigeria in Houston, also appreciated
the approach of using real people to
discuss practical science in the
commercials.
“What’s fun about this is that you
have people who understand the
business, who understand the
challenges,” she said.
She enjoyed the chance to “give
people an idea of the complexity of the
energy industry – because the energy
challenge is for all of us.”
Bates made it clear that she didn’t
have any problem learning her lines.
There weren’t any.
“One thing people should
understand is that there was no script,”
she said. “That was absolutely the
case.”

Something to Talk About
The process of making the
commercials began with an invitation to
participate and a suggested list of
topics, according to Bates.
“I got asked if I would come in and
do a test for it. You want to make sure
that people come across well, just to be
sure they project and they
communicate,” she said.
“Basically, the process was just to
talk,” she added.
Oswald described his role in the
commercials as looking into the camera
and talking. The director’s face
appeared in the lens and the
participants described their work to him.
“You have this conversation with him
for an hour and a half to an hour. It’s a

lot like talking to someone at a dinner
party,” Oswald explained.
“He asked normal, tough questions
people usually ask us about the oil and
gas industry,” he said.
Oswald has watched all the
commercials on ExxonMobil’s Web site
and he likes their directness.
“For me they come across as very
sincere, and I think that’s because
they’re not scripted,” he said.
ExxonMobil hired a professional
director and crew to shoot the
commercials earlier this year, according
to Oswald. In his case, going in front of
the camera involved only a little makeup
to cut the glare from lights, and no
hairdressing.
But, yes, there was wardrobe.
If you’ve seen the ExxonMobil
commercials, you might have noticed
that these people are suspiciously well
dressed for working scientists.
“They had a lot of clothes, and I think
they dressed everyone up. I sort of
laugh because half the stuff I had on
was mine and half was theirs,” Oswald
recalled.
“That’s their job, though. These
people were working at a detail level in
clothes that I’ve never even thought
about,” he said.
In general, the provided clothes were
more expensive and stylish than the
typical scientist would buy, Oswald said.
And, no, the ExxonMobil participants
didn’t get to keep those clothes.

See Media, page 36
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Yenisei-Khatanga Trough; Laptev Sea; Western Siberia;
Mangyshlak and Adjacent Regions, Western Kazakhstan; Russian
Far East: Sakhalin & other areas; Caspian Palaeogeographic Atlas;
Caucasus Palaeogeographic Atlas; Karatau Outcrop Study, Western
Kazakhstan; South Caspian Province; “Older” basins of Azerbaijan;
North Caucasus area; Precaspian Basin; Central Asian Basins (in
preparation); and Timan-Pechora and Kara Sea (proposed)
Also available: Geologically based oilfield
database covering entire FSU (with data on
>3000 oil and gas fields)
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mentioned that I had a
concern. Fewer and
fewer kids are willing to
study math and science,
and that’s a problem for the
country.”

“I

from page 34

Keeping It Simple
Bates described the filming process
as something definitely beyond her
daily experience.
“It’s not necessarily comfortable.
You’re standing up, the lights are
shining on you, there’s equipment
around you,” she said.
Then there was the challenge of
deciding what to say and how to say it.
“I think what we are trying to do is a
very, very daunting task, because it’s
such a complex industry,” Oswald
noted.
“You realize how impossible it is to

Kim Bates
communicate the complexity of the
industry to the general public,
especially in short sound bites,” he
said.

Also, participants had to
communicate using words and
concepts the general public would
understand.

Monitor your success…

Bates said she tried to use the same
level of explanation she has used in
communicating with her teen-age
daughter.
“You have the opportunity to use
words that connect. I used the same
words that I use to talk to my children,”
she said.
In one of ExxonMobil’s 60-second
commercials, Bates and two company
engineers talk about the importance of
math and science education.
That commercial has drawn
especially favorable comments and it
complements the company’s National
Math and Science Initiative.
Bates said education was not on her
list of suggested discussion topics, but
it came up during filming.
“We were on a break and the man
who was producing it and I just
happened to start talking,” she
recalled.
“I mentioned that I had a concern,”
she said. “Fewer and fewer kids are
willing to study math and science, and
that’s a problem for the country.”
Start Spreading the News

… while we monitor your fracture operations.
Our full suite of Hydraulic Fracture Monitoring products and services collect,
process and evaluate microseismic events to map fractures that occur away

Oswald and Bates reacted in a
similar way when they saw their TV
commercials for the first time: They
thought it was unusual for ExxonMobil
to advertise that way.
“I was surprised. It’s a little
sobering,” Bates said.
”Exxon has been sort of a quiet
company. It was just not our style to be
out there talking about ourselves,” she
added.
“We’ve been silent for so long,”
Oswald said, noting this is the first
major TV campaign for Exxon in
decades.
“The problem is, if you don’t say
anything you’re defined by what other
people say about you,” he observed.
When Oswald arrived for the filming,
he knew he’d be discussing R3M
technology.
“At the time I was a manager at the
research lab so it was in the day-to-day
conversation. It wasn’t anything I had
to study for,” he said.
Research brought him into the oil
and gas business. Oswald said he
studied geology at the University of
Washington and had absolutely no
intention of going to work for an oil
company.
But as a graduate student he took a
summer internship with Exxon. The
similarity between academia and
corporate research appealed to him.
“The path for me was through the
science,” he said.
Bates said she got into the industry
in 1982 after graduating from the
University of Texas at Austin because
“oil companies were hiring.”
“I enjoyed it because geology is a
discipline,” she said. “It’s solving
puzzles, and you’re never sure if you’ve
got the answer exactly right,” she said.

from the treatment well. Estimating fracture volume and direction is crucial
for optimizing your prospect development program.
For more information, visit our website www.bakerhughes.com
© 2008 Baker Hughes Incorporated. ATL-08-14670

The Hydraulic Fracture Monitoring team of Baker Atlas, VSFusion and Magnitude
has the expertise, equipment and know-how to help efficiently evaluate your
reservoir to maximize your production.
When it’s time to plan your next well, make The Best Choice and let our
experienced team of experts help plan your success.
Go to www.bakerhughes.com/fracmonitoring to find out more.
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The Whole World’s Watching
Doing the filming for the
commercials was “relatively painless,”
Oswald said.
Then he discovered that the price of
fame is – well, it turns out to be fame.
“The part that was a little stranger
was when they put these things on TV.
Then you start to get all sorts of people
contacting you,” he said.
Oswald has gotten e-mails and
phone calls “from the whole span of
humanity – from people in Hollywood
who want to know where the music
came from to people who say ‘I really

C h o ice
See Ad Campaign, page 42
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tomorrow begins today
ConocoPhillips is expanding exploration activities around the world and is looking to fill several positions in Houston,
Texas, with energetic explorers who are passionate about aggressively evaluating basins and plays, generating prospects,
capturing licenses, drilling wells, and finding hydrocarbons.
New Ventures Exploration teams – Screen and rank basins and plays, recommend new play entry and license capture, and
operate exploration activity in countries where ConocoPhillips does not have established business units. Preference will be
given to candidates who have the specified skills and previous play scale exploration experience in Africa, Asia, Australasia,
Latin America, or the Arctic.
s
s
s
s
s
s

#LASTIC SEQUENCE Stratigrapher/Sedimentologist.
#ARBONATE SEQUENCE Stratigrapher/Sedimentologist.
Structural Geologist with a specialization in extensional systems.
Structural Geologist with a specialization in fold-thrust belts.
Regional Geologist with specialization in basin analysis.
Exploration Geophysicist with onshore fold-thrust belt or foreland basin experience.

Gulf of Mexico – Currently over 290 leases in inventory, very aggressive in MMS lease sales 204, 205, 206 and 207, and an
aggressive drilling program for the foreseeable future
s
s
s
s
s
s

#LASTIC SEQUENCE Stratigrapher/Sedimentologist.
Exploration Geologist with salt basins experience.
Structural Geologist with specialization in salt basins.
Exploration Geologist with extensional systems experience.
Exploration Geophysicist with salt basins experience.
Exploration Geophysicist with extensional systems experience.

Unconventional Resource Plays – Developing and accessing new plays in North America and around the world
s Sedimentologist/Stratigrapher with tight sand, shale or CBM experience.
s Geologist with a specialization in source rock
characterization and basin analysis.
s Geophysicist with tight sand, shale or CBM experience.
s Reservoir Engineer with tight sand, shale or CBM experience.
s Petrophysicist with tight sand, shale or CBM experience.
Begin exploring your ConocoPhillips career opportunities
today for a promising tomorrow. Visit our Careers Site at
www.conocophillips.com/careers and click on the U.S. flag
under Job Search. All jobs listed are located at our
HEADQUARTERS IN (OUSTON
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North Sea risks rewarded

‘Old Fashioned Geology’ Paid Off
By KEN MILAM
EXPLORER Correspondent
Take state-of-the-art technology, season
well with “old-fashioned geology,”
business savvy and a dash of intuition,
and combine in the roiling, hostile waters
of the North Sea.
It’s a recipe for success that vaulted
Canada’s Oilexco from newcomer status to
most active driller and mid-tier producer in
the United Kingdom’s North Sea region for
five years running.
AAPG member Rod Christensen
consulted for the 14-year-old Calgarybased company several years before
officially joining the firm in 2004. He
currently serves as senior vice president of
exploration and development.
Christensen laments that his title means
“I now use my hand lens to examine the
fine print on contracts instead of
geological maps.” But he remains
enthusiastic about Oilexco’s future – and
passionate about petroleum geology.
In too many cases, “geologists have
suborned our previous leadership,”
Christensen said. “We’ve been displaced
by geophysics and 3-D seismic.
“Damn it, we’ve got to get off our asses
as petroleum geologists and take back the
reins from technology-driven ‘experts.’”
Christensen has put his science and
Oilexco’s money where his mouth is more
than once and been proved right – to the
satisfaction of company shareholders.
To Begin at the Beginning
By the late 1990s, the UK’s North Sea
leases were held tightly by a few major oil
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A semi-submersible rig, one of the appraisal wells for Calgary-based independent
Oilexco at its successful Brenda pool operation in the North Sea.
companies; exploration had pretty much
ceased.
Hoping to stimulate new activity in what
was considered a mature basin, the
government devised programs to
encourage new entries, Christensen said.

Oilexco saw opportunities, but knew it
would take a nimble business, acting in
some cases on a new geologic model and
incomplete information. The company’s
goal was to bring prospects from
discovery to production quickly – two

years, compared to five
or more years by the
majors.
Oilexco began
looking seriously at the
North Sea in 2002,
especially areas
previously drilled with
oil shows, and
identified five major
areas of interest.
Christensen
The top prospect
had been drilled in 1990, producing 2,690
barrels a day from Paleocene sands with
no water. It was interpreted at the time as a
small structure, he said.
After looking at results from nearby
wells and viewing the core in Edinburgh,
“We saw stratigraphic implications,”
Christensen said. “We had a top seal and
floor seal. A stratigraphic trap was
possible – much larger than originally
thought.”
Oilexco asked the government to part
from past practices of awarding a lease to
several companies.
“We said we wanted 100 percent and
we’ll find our own partners,” he said. “To
their credit, they awarded three of the five
leases to Oilexco at 100 percent.”
First Efforts
Bolstered by 1990s 3-D seismic, AVO
analysis and other research, Oilexco
decided to pursue its new interpretation.
The company raised $25 million in 2003 to
drill two Paleocene wells with an option on

See North Sea, page 42
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Ad Campaign
from page 36
like your suit.’ to people who are really
interested in the technology.”
For the record, the music was all
original and composed specifically for
the commercials, Oswald said.
“I’m up to maybe 500 contacts I’ve
had from the commercial. I’d say a
quarter of them are from people I
knew, and that’s the fun part,” he said.
Less fun was the caller who
demanded information and used
language that was “even a little bit
threatening,” Oswald said.
“I got that call on the very first day
that the very first ad ran. And I
thought, ‘Oh my gosh, what have I
gotten myself into?’” he recalled.

ExxonMobil staff provided the
information, the caller never called
again, and Oswald said that was the
only negative comment he’s received
so far.
Bates looks at the company’s TV
ads with a feeling of accomplishment.
“I’m proud of what they’ve done.
I’m proud of the way they presented
us,” she said.
When the commercials were
released publicly, Oswald was able to
make an objective assessment of his
performance.
“I can tell you I’m definitely not
going to quit my day job,” he said.
What did Oswald think the very first
time he saw himself on national TV in a
national commercial?
He hasn’t.
“We don’t watch TV at my house,”
he said. ❏

North Sea
from page 38
a third, Christensen said.
Oilexco spudded the original Brenda
well in December 2003 and successfully
cored it the next month. It showed oil in
28 feet of upper Paleocene sand,
Christensen said.
Several injectite sands appeared to
have been squeezed from the mother
sand, he said.
Drill-stem tests on a follow-up well
showed oil 43 feet deeper than the
original. It was perfed and produced
2,997 barrels a day with no sand or water,
he said.
After a dry hole elsewhere, a third
Brenda well was spudded a kilometer to
the west Feb. 29, 2004.
“We had a beautiful AVO elastic
impedance anomaly,” Christensen said,

adding that they encountered nearly 70
feet of oil, with the well eventually flowing
up to 4,487 barrels a day.
The Brenda prospect was officially the
Brenda Pool.
Confounding Seismic
To shore up its interpretations, Oilexco
made nine more clustered penetrations,
he said.
“Why drill so many wells? Economics,”
he said. While one well may cost up to
$10 million, an additional directional leg
off the original may cost only $1.5 million.
The Shelly pool is a case in point.
It appeared to be similar to Brenda;
early wells gave about 2,400 barrels a
day and 2,100 barrels of water, but it
never was followed up, Christensen said.
Five dry holes forced the company to
re-evaluate its original model.
“I began calling it ‘The Incredible
Shrinking Shelly Project,’” he said. “We
decided it was a stratigraphic trap, but a
structure we hadn’t seen.”
Gas escaping from the Upper Jurassic
confounded the seismic, making it tough
to interpret, Christensen said.
Oilexco was drilling in an area dubbed
the “North Sea’s Bermuda Triangle.”
Some old maps even advised ships to
steer clear of the area because of gas
escaping from the seabed, he said.
After analyzing the gas problem,
Christensen voted against abandoning
the prospect, and one more well was
drilled to the east, “away from where the
seismic indicated.”
The result: 3,082 barrels per day, with
no water or sand.
“The field was almost invisible” to
seismic, Christensen said.
The company acquired an adjacent
block and drilled a 14-sidetrack cluster to
delineate its findings.
“Seismic was useless – we needed
good, old-fashioned geology,”
Christensen said.
“It’s an adventure – I’ve found myself
arguing with our own geophysicist,” he
added. “He just couldn’t believe the
seismic would ever lie.”
Stressed for Success
Other factors in Oilexco’s productivity
are a willingness to act on “slightly
informed decisions” and being ready to
succeed.
To avoid being “held hostage” by
drilling rig availability, the company
signed one, then another, long-term
charter one rigs.
“We have to keep them drilling every
day,” Christensen said.
“This summer we had a third rig for a
90-day window, and had to keep them all
busy constantly.
“That’s not something I want to do
again soon. My department has about 20
people and we’re spread pretty thin,” he
said.
Christensen said Oilexco and the
North Sea venture allowed him to use his
training and experience to the fullest.
He recalled a quote from his mentor,
legendary oil finder (and AAPG Honorary
Member and Distinguished Service
Award recipient) John Masters:
“You have to recognize that every ‘out
front’ maneuver that you make is going to
be lonely. It will give you anxious
moments, but if you’re not doing anything
that worries you, if you feel entirely
comfortable, then you aren’t far enough
ahead to do any good.
“That warm sense of everything going
well is usually the body temperature at
the center of the herd, way back from the
front.
“Only if you’re far enough ahead to be
at risk – do you have a chance for large
rewards.” ❏
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Exploration in frontier areas a new reality

Conjugate Margins Ideas Shared
“Obviously, we hit a nerve here,” he
added. “The conjugate margins of the
Central Atlantic are proximal to huge
consumers of energy, both in Europe
and North America and, potentially, to
the people of northwest Africa.”

(Editor’s note: The January 2008
EXPLORER featured a cover story on
conjugate margins – the result of the
first of two Pan-Atlantic conferences,
held in Marrakech, Morocco, in
association with AAPG and involving
geoscientists from Morocco, Nova
Scotia and around the world.
These gatherings have facilitated
the exchange of ideas on basin
development and petroleum systems of
conjugate margins on both sides of the
Atlantic Ocean, and have showcased
recent advances in seismic, drilling
and production technologies specific to
emerging plays in these frontier
regions.
The second of these conferences
was held in August, this time in Halifax,
Nova Scotia. Below, a report from that
meeting.)
By SUSAN R. EATON
EXPLORER Correspondent
Conjugate margins returned to the
global spotlight as geoscientists from
around the world gathered in Canada
for the second installment of the Central
Atlantic Conjugate Margins
Conference.
The meeting’s urgency was obvious
to the 215 delegates from 17 countries
who came to Halifax, Nova Scotia, to
revisit the exploration potential of these
conjugate margins – especially those of
North America – with a renewed
interest.
The expiration of the drilling
moratoria on the U.S. Atlantic Outer
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Joined at the Hip

Photo courtesy of David E. Brown

Outstanding outcrop of the barchan-type dune complex at the base of the latest Triassic
Blomidon formation, Red Head, Nova Scotia. The paleowind direction is from the right
blowing to the southwest and is consistent with northeast trade winds at a position near
the Late Triassic Tropic of Cancer.
Continental Shelf this past October,
plus the expiration of the drilling
moratorium on Canada’s Georges Bank
on Dec. 31, 2012, makes exploration in
these frontier areas a new reality.
“(In) the entire Central Atlantic alone
there are less than 290 wells, excluding
the scientific wells,” said conference
co-chair David Brown, an AAPG
member and a senior petroleum
geologist with the Canada-Nova Scotia
Offshore Petroleum Board.

“And, there’s been spotty results
over almost 50 years of infrequent
exploration,” he continued. “The Central
Atlantic is, indeed, where Pangea broke
apart and where the Atlantic Ocean
was born.
“The rocks are older and harder, and
they don’t give up their secrets easily.”
Brown said the organizers “were
pleasantly surprised by the strong
industry participation, sponsorship and
papers.

The inaugural Atlantic conjugate
margin conference, organized by the
Moroccan Association of Petroleum
Geologists, was widely acclaimed
(http://www.aapg.org/explorer/2008/
01jan/margins.cfm). The Halifax session
attracted a broad cross-section of
speakers, sponsors and
representatives from academia,
industry, state oil companies and from
American and Canadian offshore
regulatory agencies.
Titled “Sharing Ideas and Embracing
Opportunities,” the conference was
sponsored by the Canadian
Association of Petroleum Geologists, in
association with AAPG, the Atlantic
Geoscience Society and sponsors from
industry, academia and government.
It investigated two main topics:
✓ Margin evolution and
development.
✓ Basin petroleum systems.
“We wanted to generate renewed
interest in the conjugate margins on
both sides of the Atlantic,” said Grant
Wach, Brown’s conference co-chair

See Margins, page 47

45

Wherever you are,
whenever you need them…
You can now buy IHS maps and basin monitors online.
Same choice, same quality, same unique content,
just easier to get to!
Visit maps.ihs.com for the new online shop from IHS

2648_0908ASUKM
2
64

IHS – Critical information and insight at your fingertips

NOVEMBER 2008

46
‘Caught a whale with a fly rod’

‘Small Guys’ Get Shot at Big Parcels
By SUSAN R. EATON
EXPLORER Correspondent
According to G. Warfield “Skip”
Hobbs, he’s just “caught a whale with
a fly rod.”
Hobbs, described how his small
company and its joint venture partner
recently got involved in two large
plays in the offshore of Nova Scotia.
Hobbs, president of New Canaan,
Connecticut-based Ammonite
Corporation, was the banquet
speaker at the Central Atlantic
Conjugate Margins conference in
Halifax.

In his speech,
Hobbs, also an
AAPG past officer,
addressed global
trends in petroleum
consumption, the
demographics of
an aging pool of
geoscientists in the
oil and gas industry
and the challenges
Hobbs
that lie ahead,
including the recruitment of young
earth scientists.
Those weren’t just casual,

academic observations.
In July, Ammonite Corporation and
its partner, Catheart Energy, of Sugar
Land, Texas, were awarded two
offshore exploration licenses by the
Canada-Nova Scotia Offshore
Petroleum Board (CNSOPB), the joint
federal-provincial offshore regulator.
The licenses are located on the
continental shelf offshore Nova
Scotia, close to the Sable Island
natural gas producing complex.
Ammonite and Catheart were the
successful bidders in the CNSOPB’s
public licensing round and won the

two shallow water licenses, with a
combined work commitment of
C$216 million.
In an effort to promote renewed
interest in the Nova Scotia offshore,
the CNSOPB instituted a new type of
licensing round similar in concept to
that of the UK’s 24-month promote
bidding round in the North Sea – by
lowering the entry fee and not
requiring the companies to drill wells,
the CNSOPB has opened up the
Scotian Shelf to juniors and mid-size
E&P companies (August 2003
EXPLORER).
During the past couple of years
the government of Nova Scotia,
together with the CNSOPB, have
improved the offshore data
management system, exporting the
data to a digital format and making it
available online to industry.
“We’re in competition with the rest
of the world,” said Dave Brown,
AAPG member and senior geologist
with the CNSOPB. “We recognized
that the industry had changed, and
that we had to go out to attract
industry.”
Standing with the Big Boys
The shallow waters of the Scotian
Basin – an area the size of the Gulf of
Mexico – contain 205 wells, with
historical oil production from the
Cohasset-Panuke Field and current
natural gas production from the
Sable Project.
To date, 10 Tcf of natural gas and
381 million barrels of oil have been
discovered in the shallow water
portion of the Scotian Basin.
In 2006, the CNSOPB released its
assessment of the Scotian Basin’s
deepwater component, estimating its
resource potential at 17 to 57 Tcf of
natural gas and 1.3 to 4.5 billion
barrels of oil.
Ammonite and Catheart both are
junior, privately held E&P companies.
They join the ranks of the other
license holders in the Nova Scotia
offshore, which include ExxonMobil,
EnCana, Canadian Superior, Hunt
Oil, Shell, Marathon and StatoilHydro.
Ammonite and Catheart are bullish
on the Scotian Shelf – the companies
actually bid wells on each of the two
exploration licenses. That’s because
the CNSOPB has assigned
contingent resources to each of the
two blocks, based upon the
existence of 3-D seismic data and
historical wells with good production
tests.
“Although the very large potential
oil and gas reserves on the two
parcels cannot be classified as
‘proved’ due to the limited production
testing and SEC regulations, the
blocks we have acquired are as
good as it gets for an exploration
license,” Hobbs said.
“We have all the geoscience skills
in-house to handle the exploration
phase, from seismic data acquisition
up to drilling,” he continued.
“However, operating a complex and
very costly North Atlantic drilling
campaign – for a company our size –
would not be prudent, unless we
significantly staffed up.
“Whatever the path forward, we
intend to ensure that these assets are
fully evaluated with every leading
edge technology.” ❏
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who is a petroleum geoscience
professor and director of energy at
Dalhousie University, the conference
site.
Wach, an AAPG member, described
the conference as a “meeting of the
minds.”
“We wanted to bring everyone
together, from the ‘plate pushers’ to the
oil and gas industry field geologists
and geophysicists.
“This is the sort of interaction that
spurs new play concepts,” he said,
“integrating the big scale with the small
scale.”
Nova Scotia and Morocco were once
joined at the hip in the supercontinent
of Pangea, and later separated by the
creation of the Atlantic Ocean. The
break-up of Pangea led to the
development of conjugate margins with
analogous petroleum systems on
opposite sides of the Central Atlantic.
Today, geologists who study the
reservoirs that produce natural gas at
Deep Panuke, offshore Nova Scotia,
must travel to the High Atlas Mountains
of Morocco to view these Jurassic
carbonates in outcrop. However, in lieu
of traveling to Morocco, conference
attendees got to inspect cores from the
Late Jurassic Abenaki Formation at
EnCana Corporation’s 1.0-Tcf natural
gas field at Deep Panuke.
During testing, the H-08 well flowed
50 to 57 mmcf/day of natural gas from
Deep Panuke’s hydrothermal dolomite
and leached limestone reservoirs.

with ample time for questions after
each talk.
According to Brown, the participants
included 30 students from Canada, the
United States, Netherlands, Denmark,
Germany, the United Kingdom, France
and Morocco.
“We were impressed and delighted
that we had a good contingent of
students who presented papers, and
some of their presentations were mindblowing,” Brown said. “People get
excited about the students, and the
enthusiasm from the students is
infectious.” ❏
(Editor’s note: The proceedings from
the Halifax conference, including
abstracts of the papers and posters
presented, can be viewed at
www.conjugatemargins.com.)

Diversity – and Atlantic Lobsters
The conference included 45 oral
presentations, six keynote speakers, 41
posters and seven core workshop
presentations featuring wells from the
Scotian Shelf and the Baltimore Canyon
Trough on the U.S. continental shelf.
In addition, there were two preconference field trips, and preconference short courses on salt
tectonics and petroleum systems
modeling.
According to Wach, participation in
the conference was diverse; as a major
sponsor, Petrobras, the state oil
company of Brazil, hosted a booth and
participated geological field trips. Nova
Scotia boasts world-class Late Triassic
to Early Jurassic outcrops in the Fundy
Basin, described as the largest and
best-exposed early synrift basin in the
Central Atlantic realm.
“Petrobras’ participation in the
conference, Wach said, “shows they’re
interested in the conjugate margins,
and look at the success that they’ve
had.
“There were some new ideas to be
discussed, and the renewal of old
ideas,” Wach added.
And some of the old ideas, he said,
still have merit.
“People forget,” he said. “The
memory of industry is five years – it’s
really short – due to staff changes,
mergers and land relinquishments.”
The conference was distinctly
‘Maritime’ in flavor – at the banquet,
visitors were given lessons on how to
dine on Atlantic lobsters, safely and
without inflicting collateral damage.
Lunch was served daily in the
Dalhousie University Club’s Great Hall,
a venue reminiscent of J.K. Rowling’s
Hogwarts Hall (with the exception of the
food fights).
The conference’s technical sessions
were hosted in one venue – there were
no concurrent talks or poster sessions –
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Seeps give tantalizing tease

Dead Sea Geology Promise Unmet
(Editor’s note: James E. Wilson, in
addition to being a giant among petroleum
geologists as well as one of the AAPG
greats, was a prolific and award-winning
writer who could easily bridge the world of
geology with historical and popular culture.
He was a true Renaissance man,
bringing knowledge, scholarship and
wisdom to whatever subject he tackled.
Whether probing geologic mysteries of
ancient lands or the delicious connections
between geology and a fine wine, Wilson’s
keen interest in the world made us all better
for having read what he learned.
The EXPLORER was always excited and
even proud whenever he would call us to
say he had a project that he was working
on, and wondered if we’d “be interested in
maybe using it for your readers.”
Shortly before his death in September
(see page 66) he called us to talk about an
article he had just finished on the Dead Sea
being “a geological phenomenon of Biblical
proportions.”
Once again, we are proud to bring his
reporting to our readers.
This month, the first of Jim Wilson’s final
two-part series on geology and the Dead
Sea.)
By JAMES E. WILSON
As one approaches the Dead Sea, it is
seen to be in a deep valley with an
elongated body of water. Soon after starting
on the road down, a sign says “sea level,”
which tells one that the valley is indeed
deep.
Indeed, it is the deepest non-ocean
place on earth at 1,378 feet below sea level.
The valley is stark, barren and forbidding,

The Dead Sea’s east wall graben is of
different geology than the west wall. The
edge of the Arabial plate has moved
northward 65 miles. The trough-going
fault system is at a base of the wall.
Extending from the eastern shore is the
hook-shaped Lissan Peninsula.

Steeply dipping faulted strata,
west wall Dead Sea graben.
with steep walls around a lake completely
devoid of vegetation except for one
anomalous occurrence – the oasis around a
fresh water stream at En Gedi, where tucked
close to the wall are palm trees, oranges
and other tropical fruit and vegetables.
By definition, the Dead Sea is a lake, as
there are no outlets.
This lake/sea basin is a segment of a rift
system that extends from the Red Sea
through the Gulf of Elat, through the Dead
Sea, Galilee and on to eastern Asia Minor
where it merges into the Tarus Mountains.
This rifting is a result of the abrasion
between the African tectonic plate on the
west and the Asian or Arabian tectonic plate
on the east. The rifting began in midMiocene, 15 million years ago, and has
continued through the Pliocene, Pleistocene
and on into historical time.
The eastern plate has moved northward
65 miles along a strike-slip fault system, with
18.6 miles of those having been in the last
five million years.

The Red Sea is in a pull-apart graben,
but the branch that extends to Elat has
narrowed to a rift about 11 miles wide. While
the principal movement was strike-slip, there
was a significant downward movement. The
western wall of the rift is primarily downward
with a series of left-stepping fault segments.
The African plate is tending to rotate in a
counterclockwise direction, so when there is
northward movement, the segment is shifted
slightly eastward creating this left-stepping
configuration. The west side being
essentially normal faulting, the fault planes
and segments form a ragged wall of
irregular “flat irons” of Cretaceous
limestones and marls and Miocene gravel
and sandstones.
The downward components of the east
and west faults form a deep graben in which
the Dead Sea is located.
The eastern boundary is a “runningthrough” fault not like a single saber slash,
but a system of closely spaced, sub-parallel
faults where movements were transferred

from one fault to another.
The north end of the west fault, within a
few miles of Jericho, makes an odd turn
eastward and rejoins the eastern border
fault. The Dead Sea graben is more
complex compared to the textbook-like
diagram showing fault blocks stepping
down from two parallel faults to a central
deep.
Earthquakes
With all this faulting the region is
infamous for its many earthquakes. There
are records of earthquakes from very
ancient times continuing to present day.
In the Jericho area, toward the end of
2003 and extending into mid-2004, there
was an earthquake “swarm” in the Dead
Sea fault system of 4.9 magnitude that was
felt as far away as Syria, Egypt and the

See Dead Sea, page 50
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northern part of Saudi Arabia. This was the
largest earthquake in the last two decades.
In the present era five destructive
earthquakes have occurred in the Dead Sea
rift zone. Some of the biblical accounts of
damages and disappearances can, in
several cases, be related to earthquakes.
Stratigraphy
When the rifting started, the stratigraphic
column of this general area was granitic
basement, a series of Paleozoic rocks,
Triassic, Jurassic, Cretaceous and early
Tertiary of the Oligocene-Miocene. The
African plate seems to be the passive one
and those strata still exist on the west side.
Those that covered the zone of the rift are

Mt. Sedom, prominent salt diapir,
southwest part of the graben.

Chunk of asphalt found floating near
margin of south basin.

now at great depths.
The scene on the rift’s eastern side has
changed slowly as the Asian plate has
moved northward. So they are now quite
different from the strata on the westward
side.
After the rifting began, the Miocene,
Pliocene and Pleistocene continued to be
deposited particularly within the rift zone, but
also in the widespread Lake Lisan. These
strata have been thoroughly studied by

David Neev of the Geological Survey of
Israel and K.O. Emery of Woods Hole
Oceanographic Institution, Mass.
The results of their studies are extensively
described in their book The Destruction of
Sodom, Gomorrah and Jericho.
The look-alike nature of the younger
tertiary strata was separated with the help of
palynology (study of pollen and spores). The
nature of the sediments indicates, through
time, that there were dry, barren periods as

well as wet ones in which plants grew. These
were not seasonal periods but periods of
millions of years in duration.
There are two formations buried in the
graben that are of particular importance to
the present day surface appearance and
activity:
✓ One of those is the very thick rock salt
of the Sedom formation of Late
Miocene/Pliocene age described in the next
section Halokinesis (salt tectonics).
✓ The other is the Upper Cretaceous
(Cenomanian) bituminous limestone that is
responsible for the oil exploration described
in the section by that name.
Halokinesis
The Sedom is encountered at depths
from 4,500 to 8,100 feet in the Dead Sea
south basin area. Research in the United
States has shown that rock salt becomes
plastic at an overburden pressure of depths
of about 5,000 feet.
The Sedom is the “mother salt” for salt
domes and pillars. Because of the difference
in specific gravity between salt and
sediments, upward flowage will be triggered
commonly by faulting. Mt. Sedom is the most
spectacular salt figure, being a diapir or a
piercemont dome that has risen to a height
of over 20 feet.
There are two well known domes that
reached equilibrium before piercing the
surface: En Gedi and the Lisan Peninsula.
A number of years ago, Neev conducted
a “sparker” survey of the Dead Sea and
showed that there were many incipient
domes or small pimples lying under much of
the water of the south basin. From the
Pleistocene to the Holocene in most of the
south basin there are upward concave
Listric faults that emanate from salt swells
that have developed from normal gravity
sliding into areas of salt withdrawal.
In the shallows of the southern Dead Sea,
there are interesting “patches” of salt figures
that are not due to tectonics, but to the
hyper-salinity of the water and the extreme
dryness of the air. With the breaking of little
wavelets, the dry air will immediately cause
little crusts to form and build a small
toadstool or other odd forms.
Waters of the Dead Sea
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An arm of the Mediterranean existed in
the area before the rifting started. As the
land rose, the waters drained off, both
eastward through the Haifi Channel to the
Mediterranean, and southward into the Gulf
of Elat.
The rifting started in the early Miocene,
crossed this residual arm of the sea isolating
a portion of it, which became the Dead Sea
segment. The area grew in size, as it was in
a wet period and became known as Lake
Lisan. Varying levels of Lake Lisan came
and went as recorded on the sediment on
the walls of the rift.
(Emery and Neev have studied the
stratigraphy of the Dead Sea graben and
identified these varying levels.)
With time, the sinking of the graben and
evaporation reduced Lake Lisan to a smaller
area, which became known as the Dead
Sea.
Inwash of waters from the surrounding
hills brought minerals so that the residual
sea water along with evaporation
continuously increased the salinity to point
where vegetation and aquatic life could not
exist.
Though, this body of water was a lake, by
ancient references it became known as a
sea – a dead sea because of a lack of life.
The waters of the Dead Sea may be
devoid of plant and animal life, but they have
commercial importance.
In the 1920s, for example, a plant was
built on the north end of the Dead Sea to
extract potash from the waters. In 1934, it
was the largest industrial site in the Middle

continued on next page
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East. During a structural evolution a sill had
formed, which divided the Dead Sea into a
deep, north basin and a shallower south
basin.
Later, a second extraction plant known
as the Dead Sea Works was built on the
shore of the south basin. This plant supplied
half of Britain’s potash during World War II.
An array of chemical compounds and
metals are extracted from these waters.
Evaporating ponds are isolated by a system
of dikes that, it is said, can be seen from
space.
In 2001, Israel produced from Dead Sea
brine tons of elemental bromine, caustic
soda, magnesium metal and sodium
chloride.
Except for a rare rain, the principal
supply of water to the Dead Sea is from the
Jordan River that flows from the fresh water
of Galilee 50 miles into the north end of the
north basin of the Dead Sea. In recent
years, settlements along the Jordan River
Valley have diverted significant quantities of
the water for irrigation and other domestic
uses.
Consequently, the level of the Dead Sea
is of great concern.
A project has been considered to bring
waters from the Mediterranean to the Dead
Sea, but as yet nothing has been started.
The specific gravity of the high salinity
waters is such that a person cannot drown
in it, but will strangle before drowning. Salt
water gargle that is too strong suggests how
one may strangle on salt water.
On the Dead Sea’s southwest area there
are several hotels and spas that provide
therapeutic treatments from the Dead Sea
salt and mud for skin diseases and
rheumatic conditions. There are at least two
American companies that import the raw
materials directly from Israel for body and
skin care.
Asphalt
Since antiquity, and probably in late
geologic time, blocks of asphalt have been
found floating in the waters of the south
basin. These floating blocks are 99.99
percent pure, solid form of hydrocarbons.
The size of the asphalt blocks has
ranged from that of a tennis ball to huge
blocks. In the 1930s there were pieces the
size of an automobile and an occasional
piece the size of a small island on which a
man could stand.
The appearance of asphalt is sporadic,
but none of any great size has appeared in
the last 30 years. Pieces of the size shown in
the picture on page 50 are fairly
commonplace.
The asphalt is chemically pure, except
that it is usually associated with sulfur
compound. The origin of the asphalt is
uncertain and has been the subject of
considerable debate:
✓ One theory is that it is the degradation
of “normal” crude oil.
✓ Another apparently more plausible
theory is that it arrived from the Cretaceous
bituminous rocks deeply buried with other
strata at the time of the formation of the
graben. Its appearance seems to be
associated with active faulting, i.e. an
earthquake. It is reported that a sulfurous
smell usually precedes the appearance of
asphalt blocks.
From biblical times the asphalt has had a
trading value, particularly with the Egyptians
who used it for waterproofing their baths,
cisterns and later in mummification.
Oil Prospecting
Israel geologist E.L. Kashai is one of the
most knowledgeable petroleum geologists
in the country – and also one of the most
disappointed.
To strain a well-known quotation, in the
southern Dead Sea area there are seeps

and shows everywhere, but not a barrel to
flow.
All the “tools of the trade” have been
employed in the search for oil: magnetic,
gravitational, seismic (both refraction and
reflection), aerial photography,
hydrodynamics and detailed surface
mapping. The time-honored custom was to
drill on or near oil or gas seeps.
Such seeps and leaks abound in the
southern Dead Sea area and are referred to
in the Book of Genesis in the Bible. Results
of these tests were tantalizing shows of
liquid hydrocarbon, but always of limited
extent.
Chemical studies indicate that all of the
hydrocarbon occurrences – light oil as well
as immature oil and asphalt – in the
southern Dead Sea area originate in the
Senonian (upper Cretaceous) bituminous
chalk and marl buried deep within the rift.
Like a peanut butter and jelly sandwich, the
oil from the source is squeezed into the rock
layers above and below.
These carrier beds work laterally, and by
faulting follow a circuitous route to other
porous beds.
The principal crustal pressures are
horizontal, brought about by the friction
between the moving tectonic plates. This
stress would normally develop anticlinaltype structures, but the stress is relieved by
east boundary strike-slip fault.
The secondary pressure is vertical,
which is manifested in the down faulting on
the west boundary. Some of the horizontal
stress accounts for the left stepping faults
that characterize the western boundary.
As a consequence of this complex
tectonic structure, there is a paucity of
structural traps.
One disheartening example was drilled
on one of the fault blocks of the southern
Dead Sea. At a depth of 11,319 feet, the
well drilled into the source rock, and oil
flowed into the well bore.
When Kashai was describing this test, he
remarked that the oil flowing into the bore
hole was “being born right there.”
Unfortunately, additional tests were
unsuccessful.
Kashai said on the basis of its
geochemical characteristics, this oil is
considered an early product of the oilgeneration process. In two wells drilled near
Masada, light oil was found, which is
evidence that advanced, thermal maturation
has occurred in some limited places in the
south Dead Sea basin area. Dr.
Tannenbaum of Hebrew University has
calculated a conservative estimation of
distribution in the deep-sunken blocks in the
graben at a potential of eight to 10 billion
barrels of oil.
This would indeed be a wonderful find.
Unfortunately, the deep sunken block
probably lies below 20,000 feet – but with
the price of oil today, it would perhaps justify
drilling if there could be some assurance
that a sealed trap existed within the deep
sunken block.
In a period soon after World War II,
exploration found gas in the Zohar area in
three small fields 6.2 miles west of the Dead
Sea rift. Later, a small gas field was found in
the plains on the west side of the rift south of
the Dead Sea Works. This was biogenic gas
from the Pleistocene and lignitic formations
which developed during one of the wet
periods.
Although of low pressure and limited
extent, the gas was utilized as an energy
source in the Dead Sea Works.
It has been shown that this stark and
lifeless Dead Sea rift area has some
interesting activities unique to this hypersaline lake/sea: salt features, mineral
extraction from the waters, asphalt
occurrences and promising but unfulfilled oil
prospecting. ❏

IN THE FUTURE
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Next month: A look at the mysteries –
and explanations – relating to Biblical
events that have occurred along the west
side of the Dead Sea rift.
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China Case: Fracture Data Integrated
The authors thank the
management of Sinopec and
Southwest Petroleum Branch for
granting permission to present this
paper – especially Xu Xiangrong,
president of Southwest Petroleum
Branch Company, for his
leadership and commitment to
cutting-edge technologies.
The authors also thank the other
contributors to the interpretation
project, including AAPG member
Roger Palomino and Doug Allinson,
Felix Diaz, Reinaldo Nossa, Santi
Randazzo and Jim Simmons.

(The Geophysical Corner is a regular
column in the EXPLORER, edited by Bob
A. Hardage, senior research scientist at
the Bureau of Economic Geology, the
University of Texas at Austin. This month’s
article is the second of a two-part series:
A full-wave case study detecting fractures
with 3D3C seismic data in the XinChang
Field of China’s Sichuan Province.)
By JOHN TINNIN
JAMES HALLIN
JIM GRANATH
and PETER STEWART
This two-part series describes how
Sinopec’s local operating company,
Southwest Petroleum Branch, utilized fullwave seismic data to improve production
from a fractured tight-gas reservoir in
XinChang Field, Sichuan Province, China.
Historically, this region has been a
prolific gas producer – shallow prospects
were depleted early, and the reservoirs
currently targeted are now at the base of a
terrestrial sequence some 20,000 feet
thick.
These deeper Triassic reservoirs are
low porosity (less than 4 percent) – but
specific areas within the reservoir can be
highly fractured.
Production has been declining, and the
region now needs an injection of new
technology to sustain production.
Upon completion of the 3D3C seismic
data processing described in last month’s
column, we initiated post-processing and
interpretation activities. This portion of the
workflow involved integrating available
well, outcrop and core data with the
processed 3D3C seismic data.
The post-processing included:
✓ Acoustic, shear and elastic
inversions.
✓ Generation of seismic attributes.
✓ Shear-wave splitting analysis to help
define lithology, stratigraphy and
fracturing.
These steps built better structural and
stratigraphic models, mapped fracture
patterns and intensity, and provided an
improved understanding of the region’s
geologic and tectonic history.

✓ Created a major part of the gas
storage capacity.
✓ Is the mechanism by which gas
stored in matrix porosity can be accessed
during production.
Interbedded sand-shale sequences are
the best exploration targets – these
thinner-bedded, brittle layers fracture more
easily and with higher density than do their
thicker counterparts.
The integration of geological history
with production data resulted in a model
showing that storage capacity in the
reservoir depends on interconnection of
fractures in fault-damage zones and on
the connections that these damage zones
make with naturally fractured sandstone
reservoir beds.
* * *

Figure 1 – Shear impedance used to identify location of the source rock in the XinChang
survey area.

Figure 2 – Isotropic vs. anisotropic effects on velocity. Vf = fast S-wave velocity;
VS = slow S-wave velocity.

The densely sampled, full-azimuth Pwave data acquired in this study supplied
higher frequencies than existed in legacy
seismic data, resulting in an improved
structural picture with excellent fault
resolution. However, because sands and
shales had similar acoustic impedances,
lithology could not be determined from Pwave data alone.
Fortunately, converted-shear (C-wave)
data were valuable for discriminating
lithology in these rocks and delivered vital
insights into the stratigraphic architecture
of targeted reservoirs. The C-wave data
provided a means to define interbedded,
sand-shale sequences that were areas of
optimal fracture intensity and enabled
delineation of source rock (figure 1).
Because fractures dominate storage
and movement of gas in XinChang Field,
developing a tool to identify and map the
best fractured zones was a high priority.
The C-wave dataset proved to be that
needed tool, because the data provided
azimuthal definitions of S-wave velocity
differences that could be used to map
variations in fracture orientation and
intensity.
As illustrated in figure 2, seismic wave
propagation is minimally affected parallel
to the dominant fracture trend in rocks that
have a simple one-directional fracture
system (the “fast direction,” Vfast), but a
maximum velocity reduction (the “slow
direction,” Vslow) is aligned perpendicular
to the oriented fractures.
With multiple sets of fractures, such as
the third orthorhombic case in figure 2,
velocity is reduced in all directions, and
Vfast approaches Vslow, resulting in this
type of fractured volume appearing to be
an isotropic medium. This model implies
multidirectional, interconnected fracture
sets should be located in areas where
there are smaller amounts of anisotropy
and also reduced C-wave velocity.
This information can be utilized to
search for well locations that will penetrate
multi-directional fracture zones.

* * *
* * *
The Sichuan Basin underwent dramatic
subsidence rates during the early
Mesozoic. Burial of the reservoir to depths
of 20,000 feet or more occurred soon after
deposition and before gas was generated
in surrounding and underlying source
rocks.
The resulting compaction reduced
reservoir porosities to less than 4 percent,
causing reservoir rocks to be almost
impermeable. As a result, production in
XinChang Field is fracture dependent.
The fracture network:
✓ Made gas charge possible.
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As described last month, fracture
orientation was determined by deriving the
azimuths of Vfast from shear-wave splitting
analyses performed in a layered-Earth
approach.
In the XinChang survey area, regional
geology, borehole breakout and FMI log
results all indicate that the current
maximum horizontal stress is oriented
along azimuths of 80-110 degrees. This
Figure 3 – Azimuth of shear fast direction from the shear-wave splitting analysis.

continued on next page
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Figure 4 – This display shows a combination of attributes including similarity, fracture
orientation and density from shear-wave splitting, and small faulting. The size of the
well symbols shows the relative production from the wells. The color bar is scaled to
show anisotropy, with 0 being isotropic (gray), and gets more anisotropic in the eastwest direction as it approaches +0.05 (colors go from light green to deep purple). The
scale in the other direction toward -0.05 (colors go from yellow to deep red) indicate
more anisotropy in the north-south direction.

continued from previous page
information validated the shear-wave
splitting results for orientation in the
uppermost Earth layer, which has an
average orientation of 95 degrees (figure
3).
It also is important to note that
fractures oriented close to this principle
stress direction are more likely to be
open, though the extreme overpressure
in this area keeps other fractures open as
well.
Knowing fracture orientation in zones
of higher anisotropy, where a single set of
parallel fractures is more likely to exist,
can help in designing directional or
horizontal wells that will intersect more
fractures, yielding higher production in
these areas.
Fracture density was determined from
the analysis of the shear-wave splitting,
specifically by measuring the time
difference between reflections observed
in Vfast and Vslow shear volumes using
Transform software.
Figure 4 shows a display of the Vfast –
Vslow time difference data (in color)
overlain on a similarity plot. Note that the
light green areas, where the best
producing wells are located, show less
anisotropy than do areas with less
productive wells and also correlate with
the slower Vfast velocity zones (as
predicted above).

FMI logs available in some of these
wells confirm multi-azimuthal fractures,
not a single set of oriented fractures, are
present in the better producers and
support the model of less anisotropic
behavior with dual direction fractures.
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* * *
Insights from similarity processing,
curvature attributes and shear-wave
splitting analysis provided three
independent fracture density measures
that were integrated into discrete fracture
network (DFN) models and fracture
maps. The integration of interpretations
from all disciplines – outcrop analysis,
seismic, core, well log and well
production data – enabled the
interpretation team to select 19 new well
locations – three of which have been
drilled and completed as producers.
One of these new wells is the most
productive well in the area. The Xin-2 and
Xin-3 wells were mentioned in the
January 2008 EXPLORER as two of the
most significant wells in the Far East,
producing 18 mmcfgd and 8.2 mmcfgd,
respectively, from a 500-foot gas column.
❏
(Editor’s note: AAPG members John
Tinnin, James Hallin and Jim Granath,
and Peter Stewart are all with ION
Geophysical/GX Technology.)

Three DLs Tour in November
Three AAPG’s Distinguished
Lecturers will be on tour domestically
during November:
❐ Peter Duncan, this year’s
AAPG/SEG Intersociety Lecturer,
continues a tour that eventually will
cover at least nine countries. His
lecture is “Aggressively Passive:
Microseismic Opportunities Over an
Oilfield’s Life,” and his dates are:
✓ Nov. 5 – Boulder and Fort Collins,
Colo.
✓ Nov. 6 – Denver and Boulder,
Colo.
✓ Nov. 19 – Corpus Christi, Texas.
✓ Nov. 20 – San Antonio.
✓ Nov. 25 – Tulsa.
✓ Dec. 2 – Bakersfield, Calif.
✓ Dec. 3 – San Ramon, Calif.
✓ Dec. 4 – Stanford, Calif.
❐ Michael H. Gardner continues his
tour of eastern North America through

Nov. 7, offering three lectures:
✓ “Evaluating Source to Sink
Controls on the Permian Record of
Deep-Water Sedimentation in the
Delaware Basin, West Texas, USA.”
✓ “The Role of Outcrop Models in
the Subsurface Characterization of
Deep-Water Reservoirs.”
✓ “Geologic Considerations on
Successful Deepwater Exploration and
Field Development.”
❐ Susan E. Humphris continues her
tour of western North America through
Nov. 7.
Her lecture is “Relation Between
Volcanism, Tectonism and
Hydrothermal Activity Along the Global
Mid-Ocean Ridge System.”
Specific dates and details on all
talks are posted online as they become
available, at http://www.aapg.org/
education/dist_lect/domestic.cfm. ❏
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Join the GEO-DC Blog Community
By DAVID CURTISS
GEO-DC Director
What is your reaction to terms like “Web
2.0” or “social networking?”
Are all those invitations to be friends on
Facebook or MySpace, network on
LinkedIn or Plaxo – the list goes on and on
– stacked at the bottom of your e-mail
inbox, awaiting some indeterminate future
action?
Do you use blogs as a means to gather
or communicate information?
To parody a widely played U.S.
television ad, have you “found the
Internet?”
Odds are, in an association as large as
AAPG, our members range the spectrum:
✓ At one end are early technology
adopters sporting the latest cell phone
gizmo with a copy of Wired magazine next
to their copy of the EXPLORER (actually,
they prefer to read both online, ideally on
their phones).
✓ At the other end are those members
still carrying a penknife to sharpen their
favorite writing quill and awed by the IBM
Selectric typewriter.
Most of us, however, are probably
bunched somewhere in the middle – not
quite ready to get rid of our colored
pencils, but nevertheless deft users of
smart phones, high-powered workstations
and the Internet.
In 2006 Wired editor Chris Anderson
authored a book titled The Long Tail, which
explains how the Internet is transforming
the customer experience and thereby
business in general. By removing barriers
to entry for information providers, and by

he niche that we occupy is the
intersection of geoscience and policy. We
also look at its impact on business and
global energy issues.

T

providing tools to enable customers to sift
through all this information, niches emerge
representing groups of people interested in
a particular topic.
A web log, or blog for short, is one tool
folks use to find content that interests them.
* * *
To that end GEO-DC has launched a
blog (http://blog.aapg.org/geodc/), with the
assistance of our Communications
Department in Tulsa, to communicate with
AAPG members and the general public.
The niche that we occupy is the
intersection of geoscience and policy. We
also look at its impact on business and
global energy issues.
This is a pretty broad range of topics,
and a guiding editorial principle is whether
it is something that AAPG members would
find interesting. Since we began “betatesting” the blog back in June, we’ve
covered issues ranging from outer
continental shelf access, to Google’s
investment in geothermal energy research
and development, and Scott Tinker’s letter
to Senate appropriators on the importance

of federal oil and gas research.
As always, our goal is to highlight the
relevance of the geosciences to society at
large.
This blog is just one more information
channel to communicate this message. It
resides in the GEO-DC area from the front
page of the AAPG site, alongside the
monthly Washington Watch column,
periodic column in the DPA Correlator and
the Government Affairs Committee Action
Alert system.
However, the blog medium – by
enabling quick dissemination of
information and the opportunity for
interaction and feedback using the
“comment” feature – does open up new
possibilities. These comments are
moderated to encourage spirited, but civil,
discussion.
Surf on over to the GEO-DC blog for a
look around. You can sign up to receive email updates of new posts, and register to
leave comments.
I encourage you to join in the
conversation, and help us build a
community of engaged and informed
citizen scientists focused on science and

policy issues related to energy and the
environment. Feel free to suggest
improvements, subjects you’d like to read
more about and how this can be a more
effective tool for you.
* * *
Skeptics abound, particularly when it
comes to new technologies. In fact, just
yesterday I stumbled on an unattributed
quote related to blogging: “Never before
have so many people, with so little to say,
said so much to so few.”
With your cooperation, we plan to break
this mold with the GEO-DC blog.
Incidentally, that quote was posted as a
comment on my Facebook page, and yes,
now I am writing a blog. But don’t ask me
to give up my colored pencils!
Welcome to GEO-DC 2.0. ❏
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Great Australian Bight Frontier Basin Project
PSTM Reprocessing 21,290 km of 2D seismic data
with gathers and AVO
Approximately 34,000 line km of new aerogravity &
aeromagnetic data
Satellite seep data
Integrated interpretation report available July 2009

Proposed Frontier Basin Study Area
PSTM reprocessing (in progress)
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Bathymetric image courtesy of Geoscience Australia, copyright Commonwealth of Australia

Fugro Multi Client Services’ and MultiClient Geophysical’s joint Frontier Basin Project will combine PSTM reprocessed
seismic data, new potential field data and satellite SAR seep data (Fugro NPA) into a regional integrated interpretation
report. This will provide exploration companies a superior starting point for their evaluation of this frontier region.
The Great Australian Bight is likely to be included in the Australian Government’s 2009 acreage release, to be announced
in April 2009. Geoscience Australia have recently published results from a geological sampling study, with promising
evidence for a world class Cretaceous source rock in the Bight Basin.
MultiClient Geophysical (Pte) Ltd.
David Flett
M: +65 9168 1312
E: david.flett@mcgeophysical.no

Fugro Multi Client Services Pty. Ltd.
Rachel Masters
P: +61 8 9420 6080
M: +61 408 00 77 99
E: r.masters@fugromcs.com.au
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Ichnology Can Tell Geologic Tales
By BARRY FRIEDMAN
EXPLORER Correspondent
There’s a vocabulary screen saver for
some computers called Word of the Day.
It features thousands of words crawling
against a pretty blue background,
offering their multiple meanings, history
and usage. And while there are some
scientific terms featured, “ichnology” is
not one of them.
One gets the impression if AAPG
award winning professor George
Pemberton had his way, it would be.
Pemberton, a professor in the
Department of Earth and Atmospheric
Sciences at the University of Alberta, is
teaching “Applied Ichnology: The Use of
Trace Fossils in Sequence Stratigraphy,
Exploration and Production Geology” in
London November 24-26 (see page 57).
He says ichnology is a field that may
provide a number of answers to a
number of today’s geologic questions.
So, you’re asking, what is it?
“Ichnology,” Pemberton says, “is the
study of animal-sediment interrelationships.”
Specifically, it brings
sedimentologists, paleontologists,
stratigraphers and geochemists together
to unravel the post-depositional history
of sedimentary rocks with respect to the
lasting effects that the activities of small
animals and plants have on sediment
properties and stratification.
It focuses on trace fossils
(sedimentary structures that directly
reflect organism activity such as
burrows, borings, trails, tracks and fecal
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paleoenvironmental interpretations.”
What all this means for the
profession, he continued, is, “In the past,
trace fossil research in hydrocarbon
reservoir rocks was almost exclusively
restricted to exploration geology;
however, recent research shows that
ichnology has significant applications in
production geology as well.”
And that could mean interest.
And that could mean money.
He knows that the study and the
seminar will be somewhat new for most
participants, which is why he thinks even
those tangentially interested in the field
should be familiar with the
fundamentals.
“The topic is not really mainstream,
and people are always skeptical of new
ideas,” he said. “What I hope is that
participants in the course come away
with a new appreciation of a relatively
new tool.”

AAPG award winner
and short course
instructor George
Pemberton has a
passion for
teaching, and for
ichnology: I had
been a big fan of
Sherlock Holmes in
my youth, and
ichnology kind of
reminded me of a
Sherlockian
mystery,”

A New Appreciation
Big, bearded and with a knowing
smile, he’s the passionate kind of
scientist/educator that makes students
want to make a life of such endeavors –
something he’s proud of.
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Looking for Clues

“I have always loved teaching,” said
Pemberton, a 2008 winner of AAPG’s
Grover E. Murray Memorial
Distinguished Educator award.
And the subject of ichnology is
something he loves to teach.
“Biogenic sedimentary structures
(trace fossils) are the manifestation of
animal behavior as a response to
environmental parameters,” he said. “As
such they are sensitive in delineating
parameters that are difficult to ascertain
any other way (temperature, salinity, low
oxygen levels, etc.). Such parameters
are then used to discern

pellets), bioturbation and bioerosion.
Interpretation of such post
depositional biogenic features can help
geologists solve major problems of
paleoecology, paleoenvironmental
reconstruction, basin analysis,
diagenesis and so on.
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Pemberton’s interest in ichnology
started in undergraduate school.
“I did a bachelor’s thesis on
Ordovician carbonates in 1972, and the
unit had trace fossils,” he said. “I then
read all of Dolf Seilacher’s papers in
German and was hooked on the subject.
“I had been a big fan of Sherlock
Holmes in my youth, and ichnology kind
of reminded me of a Sherlockian

continued on next page
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Breaking News:
IRA Rollover Provision EXTENDED!
Last year, $168,500 was contributed through IRA funds
transferred from just FIVE donors.

THANK YOU!

Can we do better this year? Are you up to the CHALLENGE?

How can YOU help? If you are age 70½ or older, you can
transfer up to $100,000 from your Individual Retirement
Account (IRA) to the AAPG Foundation, as a tax free direct gift.
This gift allows great benefits for the donor –

1. Avoid capital gains on IRA withdraw by satisfying the
donor’s minimum required distribution for the tax year,

2. Receive no tax consequences (no federal income tax, no tax
deduction) and
3. MAKE a difference with the AAPG Foundation programs.

Who benefits: This opportunity allows the donor to select the
specific programs or endowments of their choice.

NOVEMBER 2008

If you are interested, please act upon this extended
opportunity by consulting your tax advisor. Should
this be deemed a beneficial option for you, we hope
the AAPG Foundation’s Meeting Challenges…
Assuring Success campaign will be
considered.
Additional questions? Please
contact Alison Robbins,
Corporate Relations
Development Coordinator at
918-560-2674 or
arobbins@aapg.org.
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A new AAPG course on applied
ichnology will be offered Nov. 24-26 in
London, England.
“Applied Ichnology: The Use of
Trace Fossils in Sequence
Stratigraphy, Exploration and
Production Geology,” will be taught by
George Pemberton, a 2008 AAPG
Grover E. Murray Memorial
Distinguished Educator award winner.
Pemberton’s course will be a
combined lecture-core workshop, with
a focus on geologic problem-solving
and practical applications, conceptual
models and case histories of trace
fossils in paleoenvironmental analysis.
Included will be such topics as:

✓ General models of bioturbation.
✓ Animal-sediment relationships.
✓ Paleoenvironmental
interpretations based on trace fossil
associations.
✓ Sedimentologic implications of
biogenic textures and fabrics.
✓ The influence of bioturbation on
early diagenic processes.
✓ The implications of burrowing on
fluid flow pathways in hydrocarbon
bearing reservoirs.
Registration and additional
information is available online at
http://www.aapg.org/education/
shortcourse/details.cfm?ID=23. ❏

continued from previous page
mystery,” he said. “I then went to
McMaster University and did both a
master’s and Ph.D. in ichnology and
was hooked.”
During his studies, Pemberton
worked both on modern animalsediment relationships and in ancient
rock units.
“I realized that by ignoring the
biologic aspects of a sedimentary unit
you could not make a credible
interpretation of the depositional
system,” he said. “Sedimentary
geologists commonly ignore the
biogenic structures, and the course
points out how they can be used in
both exploration and production.
“I find that once people are
exposed to it they usually can see the
value in incorporating the ichnological
data.”
Pretty heady stuff, but then
Pemberton comes back, again, to his
love for teaching. He says you either
get it or you don’t about the
transcendence – the joy, he calls it – of
seeing someone turn-on to a subject.
“Sometimes there is a moment that
you see it click for the person, and
nothing can top that moment,” he said.
“I have seen average students turn into
brilliant ones almost overnight because
it clicked in. I feel that the most
important role of a professor is
teaching and supervising students.”
And unlike parents, who will never
tell you who their favorite child is,
Pemberton, who is a Fellow of the
Royal Society of Canada and a
member of the Canada Research
Chair in Petroleum Geology, isn’t quite
so reticent.
“I enjoy the challenges of
undergraduate teaching as well as
graduate level teaching, but there is
something about watching the
scientific maturity of a graduate
student,” he said.
“My father once asked me why I did
not take one of the high paying jobs
that companies offer me, and I gave
him two Ph.D. dissertations and asked
him to read the acknowledgements,”
he said. “I told him there was no
amount of money that I could make
that would be as valuable to me as
what one of those students wrote
about me in the acknowledgement.”
Perhaps you need that kind of
passion and joy to teach about
depositional systems and biogenic
aspects.
Or perhaps you just need to be one
of those geologists who understand
that under every rock, literally, is a
Sherlockian mystery. ❏
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Division Sites
Provide Services
By JANET BRISTER
Web Site Editor
The divisions of AAPG are growing
their memberships – and one way
they are doing this is through the
information they are now providing
exclusively to their members on their
respective Web sites.
✓ The Energy Minerals Division
(http://emd.aapg.org) currently has

the most extensive information sets of
any of the divisions.
EMD targets eight commodities of
interest to its members. Each of these
has a committee that provides
information to be included within
those commodities.
The chairmen of these commodity
committees are responsible for
seeing information is included within
their respective focus page.
Meetings, education opportunities,
resources of all types are posted and
updated regularly.
A collection of newsletters and
EXPLORER articles are gathered
here. Plus they have a member
registry for EMD members to use by
posting information regarding their
areas of expertise.
✓ Similarly, the Division of
Professional Affairs
(http://dpa.aapg.org) recently added
a new feature to aid its membership.
DPA recently signed up for
“TrendTrack,” an online service that
tracks legislature on both state and
federal levels; they target legislation
of interest to their clients, including
DPA.
Another special area members
have access to is the DPA directory.
These members have posted their
contact information, a few words
about their background and
availability for testimony and other
related industry work.
It’s available to the general public
and maintained by the individual DPA
member.
✓ The Division of Environmental
Geosciences (http://deg.aapg.org)
publishes a journal, Environmental
Geosciences, that is available online.
It currently is the only memberexclusive feature within its Web site,
but that will be changing soon as
they begin developing the various
areas of DEG interest.
Google It
Each of these sites are called
“subdomains” of aapg.org.
This is important to know, because
none of it is worth two cents if the
information contained cannot be
found – and that’s where the Google
search tool comes in.
This tool is set up to search the
AAPG subdomains making it possible
to find the data within division
“members only” areas.
Other subdomains within aapg.org
include the AAPG Foundation Web
site and the student-focused area.
Simply type in your search criteria
into the Google tool. Select the
domain of interest: it can be
aapg.org, searchanddiscovery.net or
simply the Internet in its entirety.
The choice is yours. Just keep
your request simple to get the
greatest number of results. You can
always search with greater criteria to
refine your results.
Good browsing! ❏
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Campaign team
leaders say...

The Meeting Challenges...
Assuring Success campaign
now has received pledges
and contributions totaling
$24,072,087.

We are now 68%
of the way
towards our
$35 million
campaign
goal.
NOVEMBER 2008

A new grant-in-aid has been
established in memory of Jay McMurray,
a uranium consulting geologist who
worked on dozens of international
projects.
The Jay M. McMurray Memorial Grantin-Aid was established by his widow,
Katherine, and several colleagues.
The $500 grant will be restricted to
uranium/nuclear fuel energy, and will be
first awarded next spring by the Grants-inAid Committee.
McMurray, who died May 1, had 46
years of experience in natural resource
exploration and development, including
37 years in the uranium industry. He
worked with several uranium-mining
companies on exploration and
development projects throughout the
western United States, including Exxon
Minerals and Rocky Mountain
Energy/Union Pacific Minerals.
As an international consultant his
clients included NAC International,
Energy Metals Corp., Cameco Corp.,
Newmont Mining Corp., Taiwan Power
Co., the International Atomic Energy
Agency (IAEA) and the OECD Nuclear
Energy Agency.
Over the past 17 years he worked on
uranium exploration programs in the
United States (Arizona Strip breccia pipes
and Wyoming basin sandstone deposits),
Kazakhstan (sandstone deposits),
Kyrgyzstan (sandstone environments and
vein-intrusive deposits) and Gobi Desert,
Mongolia (sandstone deposits). He was
involved in managing drilling programs
(Arizona Strip and Wyoming basins),
exploration program planning (Mongolia,
Kazakhstan and Kyrgyzstan) and
mentoring young geologists (Mongolia
and Kyrgyzstan).
For the past 10 years McMurray was a
consultant to the IAEA on a broad range
of assignments including uranium supply
and demand, uranium geology and
Foundation (General)
AAPG Staff
In memory of Michelle
Kendrick
Judith Adams
In memory of Thomas A.
Bay Jr.
Larry F. Adamson
Chris A. Alba
Kevin Ewart Balshaw
Richard A.J. Bartlett
Jeff Len Blass
Douglas Charles Bleakly
Matthew Regis Bob
George Robert Bole
Louis Chapman Bortz
William Paul Bosworth
Aafke E. Bouma
Glenn Ray Breed
James C. Brenneke
Carl Jeffrey Burdick
Guadalupe Garcia Carrillo
Peterclever Cheta
Stewart Chuber
Joost Harmen De Weerd
Ovidiu Niculae Dragastan
Taizhong Duan
Gerald Edwards
Peter John Evans
Gregory Thomas Fletcher
Michael C. Forrest
Terje Hagevang
Edward Wyman Heath
In memory of Thomas
Mairs
Libby Heath
Jay Geiger Henthorne Jr.
Brad Hughes
Kingdon Hughes
Carolyn Humphrey
Luc Francois-Marie Jacobs
David Hershey Lehman
Patsy Lehman
Qunling Liu
Nikolai V. Lopatin
Barbara Luneau
David I.M. Macdonald
Ross Butler Matthews
Richard Miles
Brad Moon

worldwide resource
evaluation. He was the
lead author for the
IAEA publication
“Analysis of Uranium
Supply to 2050,” and
served as the IAEA
Secretariat for
preparing the 2001
and 2005 Red Books.
For more
McMurray
information on the
McMurray grant contact Foundation
manager Rebecca Griffin at
rgriffin@aapg.org, or 918-560-2644.
* * *
The Foundation’s Grants-in-Aid
Program was established in 1956 to
support graduate and post-graduate
students in the studies related to earth
science aspects of the petroleum geology
industry, including exploration and
development of hydrocarbons and
economic sedimentary minerals and
relevant applications of environmental
geology.
Last year the GIA Committee, led by
chair Kevin Meyer, awarded over
$208,000 to 115 domestic and
international students.
The program allows contributors an
opportunity to make a long-term
investment in the future of well-qualified
graduate students, and can be restricted
to alma maters or specific areas of study.
Grants are awarded annually in varying
amounts up to a maximum of $3,000.
For program details contact Rebecca
Griffin.
* * *
James M. Hill Sr. has joined the
Trustee Associates, bringing the total
number of members to 265.

William Howard Nichols
John T. Palmer
In memory of Charles A.
Barton Sr.
Randall Alexander Penney
Christine Reel
Sabine Roessle
Robert Thomas Ryder
Stephen Murray Scott
Gary Servos
John H. Silcox
Guy Broadis Smith
John Lee Stout
In memory of Frank Tully
Geoffrey William Streitel
Paul Milton Strunk
John McCamey Sweet
Jack C. Threet
Christopher John Travis
Ravi T. Venkateswaran
Richard Kent Waddell
Kevin J. Wallace
Anita Weiner
Dale Lee Whybank
John Michael Widmier
John Thomas Williams
Beverly Worthington
Carole Wright
Awards Fund
Best Student Paper
and Poster Award
Taizhong Duan
Continuing Education Fund
Gerald Edwards
Digital Products Fund
John Thomas Williams
Texas A&M University
Brad Moon
Distinguished Lecture Fund
John Thomas Williams
Roy M. Huffington
Distinguished Lecture Fund
Thomas A. Fitzgerald
William E. Gipson

Glenn Pool Museum Fund
Norman John Hyne
Grants-in-Aid Fund
Grosvenor Brown
John Thomas Williams
Norman H. Foster
Memorial Grant
Paul H. Dudley Jr.
In memory of Lewis
Burleson
Jay M. McMurray
Memorial Grant
Katherine McMurray
In memory of Jay
McMurray
Donald A. and Mary O’Nesky
Named Grant
Donald A. O’Nesky
In memory of Lewis
Burleson
K-12 Education Fund
Anierobi Louis Ekweogwu
Richard E. Faggioli
William E. Gipson
In memory of Richard L.
Woodhams
H.C. Jamison
In memory of John A.
Levorsen
Elizabeth A.E. Johnson
Shell E&P Company
In memory of Thomas A.
Bay Jr.
Robert Kenneth Steer
In memory of Robert H.
Breitenwisher
John Thomas Williams
E.F. Reid Scouting
Edwin Dean Britt Laudeman
Jeffrey M. Rayner
Eugene F. Reid
Dibblee Fund
Jeffrey M. Rayner ❏
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2008 International Meetings
Nov. 25-27, PETEX (PESGB), annual
meeting, London, England.
* Dec. 3-5, International Petroleum
Technology Conference
(AAPG/EAGE/SEG/SPE), annual meeting,
Kuala Lumpur, Malaysia.
2009 U.S. Meetings
Feb. 5-6, (North American Prospect Expo),
AAPL, annual event, Houston.
April 26-29, AAPG Southwest Section,
annual meeting, Midland, Texas.
* April 27-30, Society of Independent Earth
Scientists, annual meeting, Hilton Head
Island, S.C.
May 2-7, AAPG Pacific Section, annual
meeting, Ventura, Calif.
May 4-7, Offshore Technology Conference,
annual event, Houston.
June 7-10, AAPG Annual Convention and
Exhibition, Denver.
Aug. 27-28, Summer NAPE (North
American Prospect Expo), AAPL, annual
event, Houston.
Sept. 20-22, AAPG Eastern Section,
annual meeting, Evansville, Ind.
Sept. 21-26, Association of Environmental
and Engineering Geologists, annual meeting,
Lake Tahoe, Calif.

Call for Papers Deadline Extended
The deadline for submitting abstracts
for the next AAPG Annual Convention
and Exhibition has been extended – but
time is still running short.
The new deadline is Dec. 8.
Abstracts can be submitted online.
This year’s theme is “Image the Past
– Imagine the Future.”
While several sessions will take
advantage of the industry’s current
intensive emphasis on the Rocky
Mountain region, many other sessions in
Denver will be technical, more general
and often international in scope.
Organizers are seeking papers that
fit into 15 general topics:
✓ Global Deepwater E&P.
✓ Hydrocarbon Systems and Basin

IMAGE THE PAS

Rock Creek
Williston

Oct. 18-21, Geological Society of America,
annual meeting, Portland, Ore.

Uinta

2009 International Meetings
March 3-5, AAPG Prospect & Property
Expo-London, annual event, London,
England.

2010 U.S. Meetings
April 18-21, AAPG Annual Convention and
Exhibition, New Orleans.

(* Denotes new or changed listing.)

Piceance

Paradox

* May 4-7, Canadian Society of Petroleum
Geologists, Canadian Society of Exploration
Geoscientists and Canadian Well Logging
Society, annual meeting, Calgary, Canada.

* Nov. 15-18, AAPG International
Conference and Exhibition, annual meeting,
Rio de Janeiro, Brazil.

Appalachian

Big Horn

Oct. 25-30, Society of Exploration
Geophysicists, annual meeting, Houston.

* Sept. 16-18, Polar Petroleum Potential
(3P), conference, Moscow, Russia.

RE

Montney/Doig

Oct. 10-14, AAPG Mid-Continent Section,
annual meeting, Tulsa.

* Sept. 8-11, Offshore Europe (SPE),
annual meeting, Aberdeen, Scotland.

THE FUTU

Analysis.
✓ Siliciclastic Systems (including an
SEPM research symposium).
✓ Carbonate Systems.
✓ Structural Geology.
✓ Exploration and New Plays.
✓ Resource Development and
Reservoir Characterization.
✓ Tight Gas.

Oct. 7-11, AAPG Foundation Trustee
Associates, annual meeting, Ponte Verde
Beach, Fla.

* Aug. 4-6, Asia Pacific Oil and Gas
Conference (SPE), annual meeting, Jakarta,
Indonesia.

G I NE

Horn River

Oct. 4-7, Society of Petroleum Engineers,
annual meeting, New Orleans.

June 8-11, European Association of
Geoscientists and Engineers, annual meeting,
Amsterdam, Netherlands.

IMA

EXPLORE THESE RESOURCE PLAYS
WITH NEW HRAM STUDIES

Sept. 27-29, Gulf Coast Association of
Geological Societies, AAPG, annual meeting,
Shreveport, La.

May 24-27, Geological Association of
Canada/Mineralogical Association of Canada,
annual meeting, Toronto, Canada.

T

✓ Unconventional Reservoirs.
✓ Astrogeology.
✓ Alternative and Renewable Energy.
✓ Petroleum Geology and Public
Policy.
✓ Responsible Development,
Sustainability, Climate Science
(including a global climate change
forum).
✓ Geologic Interpretation Case
Histories of Geophysical Data.
✓ Student Sessions (AAPG and
SEPM).
For more information on the technical
program and the meeting in general go
online to www.aapg.org/denver.
Don’t miss the new, but looming,
Dec. 8 deadline. ❏

Arkoma/Admore

San Juan
HRAM Completed

Illinois

Palo Duro

Study Available

Cha*anooga

Haynesville
Fort Worth

HRAM In Progress

Huron

Black Warrior

Delaware Basin &
Wichita Overthrust

ATTEND ONE OF OUR 2009 AIRBORNE MAGNETICS WORKSHOPS

Calgary
Dallas
Denver

Jan 22 & 23
Jan 28
Jan 30

Houston
Jan 27
Oklahoma Jan 29

For more informaon or to register, please contact

Zeev Berger
zeev@iitech.ca

Jim Genereux
jgenereux@aeroquest.ca

Data Acquision By:

www.aeroquestsurveys.com

www.iitech.ca
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Michael J. Albertson, to geophysical
manager, Royal Exploration, Houston.
Previously exploration manager-Gulf
Coast, Seneca Resources, Houston.
Kim R. Butler, to geological managernew ventures, Southwestern Energy,
Houston. Previously technical expertgeology, Southwestern Energy,
Fayetteville, Ark.
William D. DeMis, to exploration vice
president, Roxanna Oil, Houston.
Previously advanced senior geologistexploration new ventures, Marathon Oil,
Houston.
John Dolson, to director, DSP
Geosciences and Associates, Coconut
Grove, Fla. Previously senior adviser,

To Find the

right

TNK-BP, Moscow, Russia.
P. Ted Doughty, to president, PRISEM
Geoscience Consulting, Spokane, Wash.
Previously associate professor,
department of geology, Eastern
Washington University, Cheney, Wash.
Robert “Bob” Erlich, to vice presidentexploration and new ventures, Petrolifera
Petroleum, Sugar Land, Texas. Previously

exploration new ventures manager-Latin
America/Caribbean, BP America,
Houston.
Jeffrey J. Lelek, to manager
geoscience technical services, BP,
Houston. Previously director technical
capability development, TNK-BP,
Moscow, Russia.

field

Wilbert L. Mathews, to general
manager, Welltec South Africa, and
continuing as manager/consultant,
Mathews Consultores de Petróleo, Cape
Town, South Africa.

Don W. Lewis, to business

Correction
Wording in a Professional News Briefs item that appeared in the October issue
may have given the impression that Dan Billman had left his consultancy to join
Titan Oil and Gas.
Billman has been and remains the president of Billman Geologic Consultants
Inc., in Mars, Pa.
The EXPLORER regrets the error.

Louis J. Mazzullo, to president,
Mazzullo Energy Consulting, Golden,
Colo. Previously president, Mazzullo
Energy, Midland, Texas.
Jay McGregor, to vice presidentbusiness development, Houston Energy,
Houston. Previously senior geologist,
Houston Energy, Houston.
Steve Meyer, to exploration
communications coordinator, Shell
International E&P, Rijswijk, Netherlands.
Previously senior interpreter-exploration
new ventures team, Shell International
E&P, Rijswijk, Netherlands.

Insurance

Mark Milliken, to geologist, Elk
Petroleum USA, Casper, Wyo. Previously
geologist, Navarro Research and
Engineering, Casper, Wyo.

Plan for Your Family, You Might Need
a Whole

development manager-geosciences,
Rosetta Resources, Houston. Previously
principal geophysicist, ConocoPhillips,
Houston.

Timothy Murin, to chief executive
officer, Griffin Oilfield Developers,
Pittsburgh. Previously technical servicesbusiness development, CNX Gas Corp.,
Pittsburgh.

of These.

John L. Smale, to geological
specialist, Saudi Aramco, Dhahran,
Saudi Arabia. Previously senior regional
exploration geologist, Shell International
E&P, Rijswijk, Netherlands.
Steve Szydlik, to vice presidentexploration, Explore Enterprises,
Mandeville, La. Previously vice
president-deepwater exploration,
Woodside Energy, Covington, La.
Douglas Valleau, to director-global
unconventional resource assessments,
ConocoPhillips, Houston. Previously
principal geoscientist, ConocoPhillips,
Houston. ❏
(Editor’s note: “Professional News
Briefs” includes items about members’
career moves and the honors they
receive based on information from both
individuals and companies. To be
included, please send information in the
above format to Professional News
Briefs, c/o AAPG EXPLORER, P.O. Box
979, Tulsa, Okla. 74101; or fax, 918-5602636; or e-mail, smoore@aapg.org; or
submit directly from the AAPG Web site,
www.aapg.org/explorer/pnb_forms.cfm.)

The GeoCare Benefits Insurance Program. Quality
Benefits, Affordable Group Rates, Exceptional Service...
And Endorsed by AAPG.
Wouldn’t it be great if you had access to a full range of quality insurance plans, available at very affordable group rates and backed by
a commitment to providing you with exceptional service? You do.
That’s what the GeoCare Benefits Insurance Program is all about.
Whether you need health, life, disability, or a variety of supplemental
plans, GeoCare Benefits can help meet those needs. And, every plan
has been researched, approved and endorsed by your association.
GeoCare Benefits. It’s insurance you can trust.

Why Take a Chance on Your Insurance Coverage? Get Quality Coverage
at Affordable Group Rates, Through Plans That Are Researched and
Recommended by AAPG. Call 1-800-337-3140 or Visit Us on the Web at
www.geocarebenefits.com for More Information, Including Eligibility
and Renewal Provisions, Exclusions, Limitations and Rates.
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Cole Wins RMS
Levorsen Award
GeoCare Benefits Insurance Program, P.O. Box 9006,
Phoenix, AZ 85068, Email: geocarebenefits@agia.com.
The Health, Life, and Disability Plans are underwritten
by New York Life Insurance Co. (51 Madison Ave., New
York, NY 10010). Coverage is subject to approval by
New York Life. Depending on your state of residence,
the Medicare Supplement Plans are underwritten by
Life Investors Insurance Company of America, Cedar
Rapids, IA; Transamerica Life Insurance Company,
Cedar Rapids, IA; Monumental Life Insurance
Company, Cedar Rapids, IA; and in NY, Transamerica
Financial Life Insurance Company, Purchase, NY. The
Cancer Expense, In-Hospital, and High Limit Accident
Plans are underwritten by Monumental Life Insurance
Company, Cedar Rapids, IA.
1376426

Rex D. Cole, department of
physical and environmental science
at Mesa State College, Grand
Junction, Colo., has won this year’s
Rocky Mountain Section’s A.I.
Levorsen Memorial Award.
His paper was “Stratigraphic
Variability of Sandstone-Body
Dimensions in the Williams Fork
Formation: Outcrop Data from the
Southwest Piceance Basin,
Colorado.”
His co-author was Matthew J.
Pranter, department of geological
sciences, University of Colorado,
Boulder. ❏
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Grants-in-Aid

Grant recipient Garrett Speeter, masters candidate at the University of Alaska,
in the north east Brooks Range, northern Alaska.

• Over the past 50 years, providing $2.5 million
to geoscience graduate students

• Last year $208,000 awarded to 115 graduate students
• Goal $4 million in endowed funds

Who benefits? Master and doctoral
degree students, whose thesis research
has application to the search for and
development of petroleum and energymineral resources – including
exploration and development of
hydrocarbons and economic minerals
and/or related environmental geology
issues.

How can you help? By defraying the
high costs of field work or lab analysis,
grants provide deserving students with
support to further their research.

A one-time gift of $12,500 funds a $500
annual grant in perpetuity. Grants can
be restricted to your alma mater or a
specific area of study and at the same
time honor either the donor or someone
of their choosing.

To provide your support
or further program
details contact Rebecca
Griffin, Foundation
Manager at
rgriffin@aapg.org
or 918.560.2644
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‘Bridges Built’ On
Four-Country Visit
(Editor’s note: Regions and Sections
is a regular column in the EXPLORER
offering news for and about AAPG’s six
international Regions and six domestic
Sections. Contact: Carol McGowen,
AAPG’s Regions and Sections manager,
at 1-918-560-9403; or e-mail to
cmcgowen@aapg.org.)

Back to the basics: Scott Tinker establishes scale at an outcrop near the borders of
Germany, Belgium and Switzerland.

By CAROL McGOWEN
Regions and Sections Manager
AAPG made history and was part of
history during AAPG President Scott

Tinker’s recent European Region tour.
The tour, lasting from Sept. 22 to
Oct. 2, marked the first-ever presentation
by an AAPG president to a German
geologic association.
Tinker was accompanied by an AAPG
delegation comprising European Region
president Istvan Berczi; European
Region president-elect David Cook; and
AAPG Regions and Sections manager
Carol McGowen.
The tour began in London, England,
and then proceeded to Moscow, Russia;
Aachen, Germany; Kassel, Germany;
and Warsaw, Poland. The delegation
was warmly welcomed by their hosts in
each city.
While in Aachen, Germany, Tinker
became part of history as he gave an
address at the opening ceremony of a
joint conference presented by
Germany’s two oldest geoscience
societies. The conference recognized
the 160th annual meeting of the
Deutsche Gesellschaft fur
Geowissenschaftern (German Society
for Geosciences, or DGG, founded in
1848), and the 98th annual meeting of
the Geologische Vereiningung, a nonprofit international earth science
organization with more than 1,700
members in over 64 countries.
With the theme of “Global Energy:
Building Bridges for the 21st Century,”
Tinker met with officials and
representatives from universities, large

continued on next page

If It’s Tuesday,
This Must Be ...
Here’s the list of places (and hosts)
visited by AAPG President Scott
Tinker and delegation during a
historic tour of the European Region.
London, England
✓ Petroleum Group, Geological
Society of London
✓ Royal Holloway University of
London
Moscow, Russia
✓ Rosneft Oil Company
✓ Moscow State University
✓ Lukoil Oil Company
✓ Gubkin Russian State University
of Oil and Gas
✓ Shell Exploration & Production
✓ TNK-BP
✓ ExxonMobil Russia Inc.
✓ MOL Group
✓ Gazprom
Aachen, Germany
✓ Deutsche Gesellschaft fur
Geowissenschaftern (DGG)
✓ Geologische Vereiningung (GV)
✓ Rheinland-Westfalien
Technische Hochschule (RWTH)
Aachen
✓ Ruhr-Universitat Bochum
✓ ExxonMobil Production
Deutschland
Kassel, Germany
✓ Wintershall
Warsaw, Poland
✓ PGNiG
✓ University of Warsaw ❏
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continued from previous page
national oil companies or international oil
companies in the four countries to
promote collaboration among industry,
academia and AAPG.
At each stop along the way, whether
the audience was faculty and students or
senior level company leadership, the
message was consistent:
✓ Fossil fuels are the bridge to an
energy future.
✓ The cost to reduce carbon in the
environment is high – everyone must
participate.
✓ The developed and developing
worlds are interdependent.
✓ We must find energy solutions that
work for the world.
✓ We must integrate policy, economy
and the environment.
✓ AAPG and other international
organizations are the glue with members
world wide from industry, government

Anniversary time in Achen: (left to right) Werner Stackebrandt, president, DGG; AAPG
President Scott Tinker; AAPG Regions and Sections manager Carol McGowen; Gerold
Wefer, president, GV; Istvan Berczi, president, AAPG European Region.
and academia.
✓ Collaboration and building bridges
are key to the global energy future.
Mutually beneficial rewards and
results of the tour were many; lively
conversations across the conference
table and dinner table helped form new

friendships, develop trust and sow seeds
for positive future working relationships.
Without exception, the AAPG
delegation was impressed with a deeper
understanding of the historical past and
present vitality of the energy industry,
people and cities visited.

Through university presentations and
informal gatherings with students at all
levels of study, existing AAPG student
chapters were reinvigorated and
inspiration given to start new student
chapters. The delegation learned that
interest is strong to bring AAPG data,
education, training opportunities and
publications to companies on the
European tour route.
Face-to-face communication also
yielded insight into the unique subject
areas where AAPG can support the work
of current geoscientists in each company
and society, and future geoscientists in
each university.
In turn, AAPG as a global scientific
organization will be enhanced through
new partnerships with sister societies,
hundreds of new student and corporate
AAPG members, and new industry
leaders serving on AAPG committees.
To our hosts and all those who helped
organize this historic tour, thank you. ❏
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Powers medalist, past president

AAPG Leader James E. Wilson Dies
James E. Wilson, prominent
geologist, longtime AAPG leader and
Powers Medalist, consultant, oil
executive and award winning author,
died Sept. 15 of natural causes at his
home in Cherry Hills Village, Colo. He
was 93.
After receiving a degree in
geological engineering at Texas A&M
University, he joined Shell Oil Company
in 1938 as a field geologist in his native
Texas until called to duty with the U.S.
Army.
Wounded on D-Day plus six, Wilson
was then assigned as an instructor in
the Command and General Staff

School at Fort
Leavenworth, Kan. He
left with the rank of
major.
In 1945 Wilson
returned to Shell Oil,
holding various staff
and management
positions in the Gulf
Coast, mid-continent
and Rocky Mountain
Wilson
regions. From 195253 he was with Royal Dutch Shell in
The Hague, Netherlands, and engaged
in short assignments in Algeria and the
Persian Gulf. He was exploration

Carbonate
Depositional
Environments
and Diagenesis
25-28 January 2009

|

Sheraton Hotel & Towers

manager for Shell in Denver from 195458, followed by appointment as
director of exploration research in
Shell’s Houston research facility.
In 1960 Wilson was named vicepresident for exploration and
production in Houston – the first
geologist and, at that time, youngest
vice president in the company’s history.
He also served in this capacity in New
Orleans and Denver.
As a leader at Shell, Wilson was an
industry pioneer in melding the
disciplines of geology, engineering and
geophysics into teams and fostering
communication and cooperation

Instructors
Peter A. Scholle
Dana S. Ulmer-Scholle
Registration Deadline
15 December 2008
Contact
Lara Bell, AAPG Middle East,
Tel: +973 17553043

|

Manama, Bahrain

Register today for this professional development course
What you will learn
The course will deal with modern models taken
from a wide range of tropical and cooler-climate
settings that will be compared with ancient
examples, especially from Cretaceous and Permian
rocks throughout the world. This will allow
participants to gain familiarity with the depositional
controls on textures, 3-D geometries and porosity
patterns in carbonate rocks.
Discussions of similarities and differences in
depositional and diagenetic processes through
geologic time will be interwoven throughout the
course. Emphasis will be placed on understanding
the roles that primary mineralogy, climate and early
water input as well as burial-related factors
(temperature, pressure, hydrocarbon entry, etc.) play
in porosity development and/or retention.
Who should attend
The course is especially well suited for geologists
but will be beneficial for petroleum engineers and
geophysicists as well.
Basic geology is necessary; basic sedimentology is
useful but not required, as the subject will be
covered from basics to advanced topics.

Course format
This is a face-to-face lecture and discussion class
with a one-day practical core/thin section laboratory
exercise.
The course will be four full days of lecture and
discussion and one day of core/thin section work.
Alternatively, it can be five days of lecture and
discussion if no core or microscope facilities exist.
Course fee is USD 2500 for members and USD
2600 for non-members.

www.aapg.org/regions/middle_east.cfm
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toward common goals.
Retiring from Shell in 1973, Wilson
acted as an independent petroleum
consultant for a number of years in
both domestic and international
projects.
Wilson was AAPG president in
1972-73 and served as chairman of the
Association’s Foundation from 1977-89.
He often was consulted on Association
matters, and past AAPG executive
director Fred A. Dix considered Wilson
as a key mentor.
He received the Sidney Powers
Medal, AAPG’s highest honor, in 1987
and Honorary Membership in 1977.
Wilson also served as president of
the American Geological Institute.
Wilson spent the greater part of his
retirement blending two of his
passions: geology and wine. He was a
member of – and was honored by –
several prestigious international wine
organizations.
It took a number of years for him to
research and write a book that has
become one of the most oft quoted:
Terroir: Geology, Climate and Culture in
the Making of French Wine. The book
has won numerous prestigious awards,
including the 1998 Wine Book of the
Year from Champagne Veuve Clicquot
(New York) and first place from the
James Beard Foundation, 2000 Wine &
Spirits (New York).
Even after losing his eyesight he
continued to write memoirs covering
his war years, experiences at Shell and
his consulting career.
He also continued to contribute
articles for AAPG publications,
including the EXPLORER. The first of a
two part-series he recently completed
for the EXPLORER on “The Dead Sea
is a Geological Phenomenon of Biblical
Proportions,” begins this month on
page 48. ❏

Lewis B. Burleson, 84
Midland, Texas, Sept. 11, 2008
Allan K. Dray Jr., 81
Dallas, Aug. 22, 2008
Alfonso M. Escalante, 71
Brandon, Miss., Jan. 7, 2008
William J. Hendy Jr., 94
Irving, Texas, Aug. 8, 2008
Phillip D. Parker, 73
Lafayette, La., Aug. 22, 2008
Charles E. Trowbridge, 83
Houston, June 27, 2008
William F. Turnbull, 77
Canmore, Canada, August 2008
* James E. Wilson, 93
Cherry Hills Village, Colo.
Sept. 15, 2008
(Editor’s note: “In Memory” listings
are based on information received from
the AAPG membership department.
Age at time of death, when known, is
listed. Asterisk denotes AAPG
Honorary Member.)

Stay Connected
To AAPG – Daily.
Visit us online
www.aapg.org
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Video Sessions Posted
Twenty-nine audio-video
presentations from this year’s AAPG
Annual Convention and Exhibition in
San Antonio have been posted to
Search and Discovery, AAPG’s
electronic journal.
Included in the San Antonio
collection is the much discussed,
standing-room-only Discovery Thinking
Forum, featuring presentations by
Marlan Downey, Bob Gunn, Alfredo
Guzman, Dudley Hughes, Herbert Hunt
and Clayton Williams.
The session was co-chaired by
Charles Sternbach and Ted Beaumont.
Other San Antonio audio-video
presentations now available include:
✓ The Interactive Forum on Global
Climate Change, co-chaired by J.R.

Levine and John Armentrout.
✓ Reservoir Characterization for
EOR/IOR and Bypassed Pay-Case
Studies, co-chaired by M. Pranter and
A.P. Byrnes.
✓ An Overview of Shale Gas
Resources, co-chaired by Brian Cardott
and M. Bustin.
All can be viewed by going to
www.searchanddiscovery.com and
clicking on “Audio-Video
Representations from Presentation at
2008 Annual Convention.”
Having the ability to see and hear
these exciting sessions from your own
office or home computer is almost as
good as experiencing it first-hand, so
don’t delay. Check out Search and
Discovery today. ❏

The following candidates have
submitted applications for membership
in the Association and, below,
certification by the Division of
Professional Affairs. This does not
constitute election nor certification, but
places the names before the
membership at large.
Any information bearing on the
qualifications of these candidates
should be sent promptly to the
Executive Committee, P.O. Box 979,
Tulsa, Okla. 74101.
Information included here comes
from the AAPG membership
department.
(Names of sponsors are placed in
parentheses. Reinstatements indicated
do not require sponsors.)
Membership applications are

Farm-outs
New ventures
New regions
Asset swaps

If you’re looking for
global E&P movers and shakers
you’ll find them here.
APPEX 2009  3-5 March  London

With our revised 3-day
program you’ll find:

Mark your calendar to attend the 8th annual APPEX

More Prospect Forum sessions

the Business Design Centre in London—the perfect place

More networking opportunities with longer breaks

New themed speaker sessions to complement focused
regional sessions

APPEX brings together a who’s who of host

APPEX London 2009 also will feature an expanded

governments, NOCs and commercial operators to speak

exhibit floor with more than 70 stands!

and exhibit, so why make cold calls when you can
network in person to form mutually beneficial business
relationships?
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California
Benson, Sally Merrick, Stanford
University, Stanford (P.C. Grew, Y.
Kharaka, S.W. Tinker); Pedone, Vicki A.,
CSU Northridge, Northridge (K.M.
Marsaglia, K.L. Milliken, R.J. Behl)
Colorado
Riley, Brook Colleen Daun,
ConocoPhillips, Durango (C.F. Head,
D.D. Clark, W. Connelly)
Indiana
Parke, Mary A., Indiana Geological
Survey, Bloomington (J.A. Rupp, M.
Levy, C.W. Zuppann)
Louisiana
Justus, Matthew Lo, Southwestern
Energy, Baton Rouge (D. Melton, K.L.
Martin, D. Curry); Schulingkamp, Warren
J., Louisiana Geological Survey, Baton
Rouge (reinstate)
Texas
Barrett, Stephen Francis, self-employed,
Houston (J.H. Rosenfeld, K.J. Sylvester,
T.L. Cole); Calvache, Jorge A., Shell
Exploration and Production, Houston
(G.E. Yoder, L.A. Pearce, L. Zarrow);
Digby, Adrian John, AOA Geophysics,
Katy (J.B. Blankenship, D.R. McConnell,
R.L. Hart); Dunn, Paul Alexander,
ExxonMobil Upstream Research,
Houston (K.M. Campion, J.C. Van
Wagoner, S.R. May); Fitzsimmons, Gary
C., Apache Corp., The Woodlands
(reinstate); Rathan, Daniel G., Tudor,
Pickering, Holt & Co., Houston (P.M.
Basinski, G.P. Zieche, W.O. Bolla);
Williams, David Vincent, Apache Corp.,
Houston (D.G. Rensink, C.D. White, J.W.
Young, Jr.)

Australia
Ventris, Paul Adrian, Woodside Energy,
Perth (M.J. Thompson, T. Walker, R.B.
Kirk)
Canada
Ahmad, Munir, Galleon Energy, Calgary
(J.D. Iverson, D.R. Lobreau, M. Sahota);
McCloskey, William, Compton Petroleum
Corp., Calgary (M.R. Junghans, R.J. Joy,
K.D. Armbruster); Sherwin, Mike David,
Sherwin Geoedges, Calgary (M.M. Kis,
G.R. Davies, D.J. Washenfelder)

See Membership, page 70

to make the international business contacts you need.

www.appexlondon.com

For Active Membership

Ghana
Hotor, Vincent Kwamla, Ghana National

The global forum to buy, sell
and promote international
upstream E&P deals with key
international players
London Prospect and Property Expo, 3-5 March 2009 at

available at www.aapg.org, or by
contacting headquarters in Tulsa.

For information contact:

Program: mike.lakin@envoi.co.ukSponsorships: Jackie.banner@tiscali.co.ukExhibits: sbenton@aapg.org

Certification
The following are candidates for
certification by the Division of
Professional Affairs.
Petroleum Geologist
Texas
Shamsuddin, Abul (Shams),
Chevron Bangladesh, Houston (P.R.
Rose, J. Kaldi, P. Lloyd); Webster,
Robert E., R.E. Webster Inc., Irving
(Society of Independent
Professional Earth Scientists)

England
Riley, Leslie Arthur, Riley
Geoscience Ltd., Walsall
(Geological Society of London)
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The November 2008 cover of the AAPG Bulletin

More science than you
can shake a pick at.
Fault facies modeling: Technique and approach for 3-D conditioning and modeling of faulted grids
N. Fredman, J. Tveranger, N. Cardozo, A. Braathen, H. Soleng, P. Roe, A. Skorstad, and A. R. Syversveen
Modeling of faults in petroleum reservoirs is typically 2-D in nature. Fault facies modeling allows for 3-D representation of
fault zone characteristics, providing a more accurate and realistic description of deformational architecture and ultimately
SUHGLFWLRQ RI ÀXLG ÀRZ
Major structural elements of the Miocene section, Burgos Basin, northeastern Mexico
J. Javier Hernandez-Mendoza, Michael V. DeAngelo, Tim F. Wawrzyniec, and Tucker F. Hentz
To identity prospective areas for hydrocarbon exploration in the Miocene section of the Burgos Basin, northeastern Mexico,
a thorough understanding of its major structural elements is needed. This structurally complex basin can be divided into
four general structural domains.
Miocene chronostratigraphy, paleogeography, and play framework of the Burgos Basin, southern Gulf of
Mexico
J. Javier Hernandez-Mendoza, Tucker F. Hentz, Michael V. DeAngelo, Tim F. Wawrzyniec, Shinichi Sakurai, Suhas C.
Talukdar, and Mark H. Holtz
*DV SOD\V LQ WKH FRQWLQHQWDO VKHOI DQG DGMDFHQW RQVKRUH DUHDV RI WKH %XUJRV %DVLQ DUH GH¿QHG WKURXJK WKH FRQVWUXFWLRQ RI D
JHRORJLF IUDPHZRUN 7ZHQW\ 0LRFHQH SOD\V DUH LGHQWL¿HG SURYLGLQJ WKH PHDQV IRU FRQWLQXHG H[SORUDWLRQ
Toward more accurate quartz cement models: The importance of euhedral vs. noneuhedral growth rates
Robert H. Lander, Richard E. Larese, and Linda M. Bonnell
Contrary to existing models, quartz cementation rate is dependent on grain size due to rapid development of euhedral
FU\VWDOV IDFHV RQ VPDOOHU JUDLQV 2QFH GHYHORSHG FU\VWDO JURZWK UDWH GHFOLQHV VLJQL¿FDQWO\ SRWHQWLDOO\ H[SODLQLQJ GLIIHULQJ
growth rates between grain types as well as within fractures.
Deep channels in the Cenomanian-Danian Chalk Group of the German North Sea sector: Evidence of
strong constructional and erosional bottom currents and effect on reservoir quality distribution
Finn Surlyk, Solvejg Kolbye Jensen, and Michael Engkilde
3RZHUIXO V\QGHSRVLWLRQDO ERWWRP FXUUHQWV SURGXFHG H[WUHPHO\ LUUHJXODU VHDÀRRU UHOLHI LQ WKH &HQRPDQLDQ'DQLDQ
&KDON *URXS RI WKH *HUPDQ 1RUWK 6HD $ ZHOOGH¿QHG FKDQQHO V\VWHP JUHDWO\ DIIHFWV WKH GLVWULEXWLRQ RI UHVHUYRLU TXDOLW\
properties.

Members may access the AAPG Bulletin online at http://www.aapg.org/November_Bulletin/
Also, submit your next paper for consideration via http://www.aapg.org/Bulletin/
The AAPG is diligent about timely publication of the geoscience of the day.
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AAPG a joint sponsor

Kuala Lumpur IPTC Set Dec. 3-5
The third International Petroleum
Technology Conference (IPTC), a
jointly sponsored event that includes
AAPG as a co-organizer, will be held
Dec. 3-5 in Kuala Lumpur.
The theme for this year’s
conference – the first IPTC held in the
Asia Pacific region – is “Meeting the
Energy Needs of a Growing World
Economy.”
One of the highlights will be a panel
session on “Climate Change and
Environment,” moderated by AAPG
President Scott Tinker.
IPTC is sponsored by four leading

industry societies – AAPG, SPE, SEG
and the European Association of
Geoscientists and Engineers (EAGE).
As in past years, the conference will
provide a platform for industry
professionals and top-level executives
to engage in constructive dialogue on
developing and producing reliable and
sufficient energy, the importance of
mutual partnership and cooperation in
meeting the world’s growing demand
for energy and on creating a common
agenda for the future.
Plenary and panel discussions and
technical sessions will offer nearly 400

presentations covering a broad range
of topics, including:
✓ Sustainable production rates to
meet future demand.
✓ Partnerships and complex
relationships.
✓ New technologies to improve
efficient operations.
✓ The impact of high oil and gas
prices.
✓ Climate change and environment.
✓ Unconventional oil and gas
resources.
✓ E&P integration.
The plenary and four panel

American Association of

PETROLEUM GEOLOGISTS
Annual Convention & Exhibition

7-10 June 2009
Colorado Convention Center
Denver, Colorado USA

Call For Abstracts

sessions will deal with “High Price!
High Cost! High Stakes?” “Climate
Change and Environment,” “Sustaining
Production Rates to Meet Future
Demand,” “Complex Relationships”
and “E&P Technologies.”
Other meeting highlights include:
✓ “Education Week” for
international university students, and
“Education Days,” an initiative to
introduce Malaysian high school
students to the industry.
✓ A workshop titled “Young
Professionals Energizing the Industry,”
where more than 75 attendees –
including industry leaders – will
interact, discuss and share their
industry experiences.
✓ The Environment Pavilion will
showcase the industry’s proactive
involvement in reducing carbon in the
course of meeting the rising energy
needs of the world.
✓ A luncheon session on
“Partnerships for Progress – Working
Together to Meet the Energy Needs of
a Growing World Economy.”
✓ An IPTC “Excellence in Project
Integration” awards banquet.
Additional information about the
conference, registration and hotel
accommodations can be found at
www.iptcnet.org/2008. ❏

Membership
from page 68
Petroleum Corp., Tema (M.N. Aryeetey,
J.K. Agbenorto, N. Adzei-Akpor)

A passion for the West lives on. Are you in?

India
Mishra, Ashish Kumar, ONGC,
Sibasagar, Assam (A.P. Singh, S. Sanyal,
M.K. Sinha); Sahoo, Apoorva, Oil &
Natural Gas Corp., Gujarat (R.D. Fritz,
J.J. Lambiase, M. Sahoo)
Italy
Minisini, Daniel, Eni E&P, Milan (L.J.
Wood, H.W. Posamentier, S. Mazzoni)
Nigeria
Egbele, Emmanuel Ehime,
Schlumberger Technical Services, Port
Harcourt (A. Ejayeriese, G.O. Agunwoke,
I.T. Preye); Ojo, Oladipo Rufus, Orion
Energy Services, Lekki Peninsula (O.E.
Ajao, A.A. Adesida, A.O. Adesanya);
Uruh, Oke-Oghene, Shell Petroleum
Development, Port Harcourt (I.T. Preye,
G.O. Kakayor, D.A. Omene)
Norway
Gausland, Katherine, Fugro Multi Client
Services AS, Oslo (I. Horstad, S.
Berstad, K.O. Bjorlykke)
Saudi Arabia
Arouri, Khaled R., Saudi Aramco,
Dhahran (I.A. Al-Ghamdi, J.M. AlDubaisi, P.D. Jenden)
South Africa
Cole, Douglas Ingle, Council for
Geoscience, Cape Town (J. Malan, D.
Broad, J.B. Aldrich); Groenewald, Adele,
PetroSA, Cape Town (J.B. Aldrich, V.
Singh, J.R.T. Turner)

Abstract submittal site now
open through 8 December 2008.

United Arab Emirates
Akien, Edwin, Dubai Petroleum, Dubai
(I.E. Ifeonu, S. Le, F. Chemin); Esmaeili,
Farhad, Dubai Petroleum, Dubai (I.E.
Ifeonu, M.A. D’Cruz, F. Chemin) ❏

www.aapg.org/denver
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Order your copy today at http://bookstore.aapg.org/

Petroleum Geology of
Deepwater Settings
By Paul Weimer and Roger M. Slatt, et al.
AAPG Studies in Geology, No. 57 on CD-ROM

This CD-ROM is a digital reprint of Studies 57 (Acrobat PDF
format). This publication is intended to provide the working
geologist, geophysicist, and petroleum engineer with a broad
overview of the petroleum systems of deepwater settings.
Deepwater depositional systems are the one type of reservoir
system that cannot be easily reached, observed, and studied
in the modern environment, in contrast to other siliciclastic
and carbonate reservoir systems. The study of deepwater
systems requires many different remote observation
techniques, each of which can only provide information on
one part of the entire depositional system. As a consequence,
the study and understanding of deepwater depositional
systems as reservoirs has lagged behind that of the other
reservoir systems, whose modern processes are more easily
observed and documented.
For this reason, geoscientists use an integrated approach,
working in interdisciplinary teams with multiple data types.
The types of data used in the study of deepwater deposits
LQFOXGH RXWFURS VWXGLHV ' DQG ' VHLVPLFUHÀHFWLRQ GDWD
(both for shallow and deep resolution), cores, conventional
and specialized log suites, biostratigraphy, and well test
and production information. These data sets are routinely
incorporated into computer reservoir modeling programs for
production performance simulation and forecasting.
Technologies for deepwater exploration and development are
improving rapidly. The intent of this publication is to provide
information that will be usable even as the technologies
advance beyond what we present here.

CONTENTS
Introduction to Deepwater Systems
Global Overview of Deepwater Exploration and Production
Sequence Stratigraphic Setting of Deepwater Systems
Sediment-Gravity Flows and Their Processes
Overview of Deepwater-Reservoir Elements
Deepwater-Reservoir Elements:
Channels and Their Sedimentary Fill
Deepwater-Reservoir Elements:
Levee-Overbank Sediments and their Thin Beds
Deepwater-Reservoir Elements:
Sheet Sands and Sandstones
Deepwater-Reservoir Elements:
Mass-Transport Deposits and Slides
Deepwater-Reservoir Elements:
Hybrid-Type Deepwater Reservoirs
Pitfalls in the Interpretation of Deepwater Deposits
Biostratigraphy and Condensed Sections in Deepwater
Settings
Reservoir Quality of Deepwater Deposits
Deepwater Reservoir Modeling
Petroleum Traps in Deepwater Settings
Petroleum Systems of Deepwater Settings
Master Reference List

Product Code 859
ISBN: 978-1-58861-007-2
$85 (USD)

For more info or to purchase visit http://bookstore.aapg.org/

More science than you can shake a pick at.
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A Golden Key to Shales
The recent drop in oil and gas prices
will make life tougher for those of us
working in shale plays such as the
Bakken, Barnett, Haynesville, Marcellus,
Woodford (U.S.), Domanic (Russia), Mako
(Hungary) and many others around the
world.
Locating the zones with the highest
organic contents quickly and at low cost is
a prerequisite for success in these plays.
A lot is currently being written about the
good correlation between uranium and
total organic carbon. I would like to draw
attention to a seminal but seemingly
forgotten paper by my former Shell
colleagues B.L. Meyer and M.H. Nederlof
(AAPG BULLETIN, Vol. 68, No. 2, pp. 121-

Editor’s note: Letters to the editor should include your name and address and
should be mailed to Readers’ Forum, c/o AAPG EXPLORER, P.O. Box 979, Tulsa,
Okla. 74101, or fax (918) 560-2636; or e-mail to forum@aapg.org. Letters may be
edited or held due to space restrictions.
129, Feb. 1984), “Identification of Source
Rocks on Wireline Logs by
Density/Resistivity and Sonic Transit
Time/Resistivity Crossplots.” Their
methods are very applicable to exploring
for shale reservoirs.
Logging tools have improved greatly
since then. Updating the techniques
published by Meyer and Nederlof may be
a golden key to lower costs of finding and
producing. This would help to unlock
enormous gas and liquids resources from
shales worldwide, even during a rough

global economic downturn.
Wolfgang E. Schollnberger
Potomac, Md.
‘Pragmatism and Practicality’
The “Pickens Plan” (August
EXPLORER) outlines the reality that fossil
fuels are finite and that when we have a
natural gas and oil-based economy these
are expensive commodities to import. But
when we pay for these imports with
borrowed money it is comparable to our
government buying a house it can’t afford

using a “subprime loan with balloon
payments” and charging it on VISA …
The Pickens Plan may propose
alternatives to the use of fossil fuels for
many activities, but until we get our many
levels of government and “entitlement”
spending under control, no amount of
energy of any type will be enough to
sustain our economy. Somehow we need
to tie government spending and mandates
requiring others to spend or loan to a
percentage of national productivity, phase
out those programs that erode those traits
of individual character and behavior
essential for our democratic society to
survive and realistically bring back into
production all our domestic energy
resources, even as we search, plan and
develop future alternatives.
Remember those euphoric charts of the
late 1950s that projected 25 percent of our
energy by 1975 would come from “fusion
power,” a still-unrealized alternative source
that we can only hope will sometime
become a reality? Until that time when
alternatives become economically viable
we will still have to depend on traditional
energy sources and accept certain minor
levels of pollution. Reality is always a
balance!
Perhaps a first step out of this mess
might be re-introducing into our society
what was once called American
Pragmatism and Practicality. For example:
✓ In the Great Basin hundreds of
streams flow from mountain areas and
almost immediately disappear under
pediment and alluvial gravels. A water
infiltration system similar to that on the
Platte River might be able to capture this
water and direct it through a dynamo
system. The flow in many of these streams
would easily fill a two-meter pipe and there
is a 300-meter fall from most mountain
fronts to the center of the adjacent valley –
just wasted kinetic energy and possibly
wasted irrigation waters. A hydroelectric
system of this type could be integrated
with the Picken’s wind system to furnish a
steadier rate of “non-interruptible power.”
✓ Major users of “off peak” electric
power get a terrific price break; why not
every residential and business user? Why
can’t every electric meter be under
computer control to offer this price
advantage to the small and medium user?
This would perhaps make “off peak”
reservoir-type heat pumps and other
devices such as electric cars an economic
reality and better match consumption with
generation.

continued on next page
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✓ The problem with every nuclear
plant is the potential for a disaster that
could release toxic materials, yet at some
point we will need to construct them. But
let us do so in geologically safe sites and
pump coolant to these sites. It seems
risky to have put a plant on an island in
the middle of the Susquehanna River, let
alone in the gravel bed of the Columbia
River and downwind from Portland.
✓ Why are many of Europe’s trains
electric and ours diesel?
✓ There was nothing absurd about
turning corn that was unsuitable for
human or animal consumption into
ethanol, but it was an intoxicating fantasy
to believe turning edible corn into ethyl
alcohol was the solution to our nation’s
energy imports.
✓ We have had a huge housing boom,
and yet every house was built with
energy and water consumption as
secondary concerns. We gobbled up
orchards and farmland in our frenzy to
build homes with no concern that a house
in rural America requires more energy, in
large part because of transportation and
that this takes cropland out of production.
✓ We geologists stood by while
imported oil replaced our abundant coal,
yet every chart being created for geology
classrooms, for companies and for
government from 1960 on warned us of
the impending cost and strategic danger
of importing oil.

Fall Conference Starts Dec. 8 in Houston
AAPG’s Fall Education Conference,
postponed from September by
Hurricane Ike’s assault on the Texas
coast, has been rescheduled for Dec.
8-12 at the Norris Conference Center in
Houston.
The popular conference, this year
built on the theme “structural geology,”
offers five days of concurrent sessions
– participants can “mix and match”
courses according to their needs.
Courses may be purchased
individually, and the five-day badges
can be transferred to a colleague to
take advantage of the classes.
This year’s schedule includes:
✓ Fractured Reservoirs (taught by
John Lorenz and Ron Nelson).

✓ Pore Pressure Prediction in
Practice (Martin Traugott).
✓ Concepts and Methods in Fault
Seal Analysis (Russell Davies).
✓ Regional Stress and Reservoir
Geomechanics (David Wiprut).
✓ 4-D Evolution of Thrust Systems
(Steve Boyer).
✓ Reservoir Characterization from
Dipmeters and Boreholes (Paul Elliott).
✓ Seismic Amplitude Interpretation
in Structural Analysis (Fred Hilterman).
✓ Practical Salt Tectonics (Martin
Jackson).
Registration forms and complete
information can be found online at
www.aapg.org/education/fec.cfm.
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✓ We all remained quiet while Exxon,
as the figurehead for “Big Oil,” was being
attacked for an oil spill in Alaska that was
trivial when compared to the oil on
American beaches during World War II –
oil that was gone, at least on Oregon
beaches, within a few months after the
war.
The media should have blamed the
real culprit: the federal government for not
requiring a pilot as they do in shipping
channels like the San Juan Straits, and
should have gotten answers as to why an
inexperienced third officer was at the
helm – sort of like having the steward take
off a commercial airliner.
✓ Every geologist knows that even
average size volcanic eruptions introduce
greenhouse gasses into the highest
levels of the earth’s outer spheres, where
they actually do affect solar radiation, and
that the earth has been warming in a
fluctuating manner since the Last Glacial
Maxima (LGM) 18,000 years ago. Why
are these well-known and thoroughly
studied geologic facts never mentioned
in the “global warming” controversy?
Have we forgotten 200 years of
geological and paleontological
investigation into climate changes
through geologic time?
✓ We geologists need to convince the
public, the media and government
agencies concerned with enforcement
that solutions to environmental
contamination are exactly similar to those
traditionally used by industry to assess
cost vs. return in mineral exploration.
✓ Our nation is squandering its human
resources with a school system that costs
more but demands less than that of most
other nations. A global economy means
we need academic motivation in our
classrooms and not just on the athletic
field where coaches and players really
are held accountable on a sport-by-sport
basis. We need a recommended national
curriculum suitable for the country’s future

COME JOIN ONE OF THE FORTUNE 100 BEST COMPANIES TO WORK FOR®
As the nation’s demand for clean, abundant and affordable energy continues to rise,
Chesapeake Energy Corporation continues to expand. We are the number-one producer
of natural gas in the U.S. and the most active driller of new wells.
We’re equally proud of our recognition as one of the FORTUNE 100 Best Companies
To Work For® in 2008. The selection was based on a wide range of criteria including
employee compensation, fringe benefits, trust in management and the quality of our
campus – all of which reflect an extraordinary respect shown for all employees.
Chesapeake offers excellent salary and benefit packages, as well as a very generous
stock award plan. For immediate and confidential consideration, please visit our
company website, www.chk.com, to either submit a resume or complete an online
personal profile. No telephone inquiries please.

AN E QUAL O P P O R TUNI T Y E MP L O Y E R  C H K  C O M
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needs and a course by course
examination system, with rewards that will
motivate students to become seriously
interested in learning and academic
achievement.
The Internet and interactive
communication make revolutionary
approaches to improved learning even
easier to accomplish than the Pickens
wind power transition. So why are we
delaying when it means the country’s
future?
✓ How can any nation set aside 20
percent of its land as a playground that
can only be reached by those rich enough
to charter a plane as we have done in
Alaska?
I am certain that every one of us can
come up with more suggestions for
returning reality to the way we live and the
way we do business. Those who have lost
their homes through foreclosure or are
barely keeping ahead of “credit card” or
“student loan” debt can certainly attest to
the reality that when you borrow beyond
your ability to repay, it results in a personal
disaster.
Government is no different; it is just
harder to control what it spends because
the impact is hidden in inflation – higher
food costs, higher health care costs and a
thousand other increased costs.
Sustainability means much more than
simply not doing something, it means
planning, developing and using in a
practical and economically viable manner
with the future constantly in sight – and
that means educated and knowledgeable
voters.
Robert B. Nelson
Albany, Ore.

Energy Shocks
In March 1974, OPEC lifted its sixmonth embargo with the price per barrel
being four times the price before the
embargo.
At that time the late Hans A. Bethe,
Cornell University physics professor, was
nearing the end of his three-decade
career. In early 1975 he issued a statement
on energy policy – signed by 32 scientists
– that could have been written in 2008.
Its main points are:
✓ “Today’s energy crisis is not a matter
of just a few years but of decades. It is the
new and predominant fact of life in
industrialized societies.”
✓ “Our domestic reserves are running
down and the deficit can only partially be
replaced by new sources in Alaska; we
must, in addition, permit off-shore
exploration.”
✓ “The U.S. choice is not coal or
uranium; we need both.”
✓ “We can see no reasonable
alternative to an increased use of nuclear
power to satisfy our energy needs.”
Bethe released his statement on Jan.
16, 1975, at the National Press Club in
Washington, D.C. It was mentioned the
next day in the New York Times; the next
week in the Christian Science Monitor; and
in a sidebar and in a letter to the editor in
Science over the next several weeks.
Basic ideas for future energy supply in
the United States have evolved little since
then because each of several options is
treated as equally feasible, and among
them, the least developed options are
treated as the options with the least
problems. Their true rank and priority are
not well understood. The great magnitude
of energy required and the limits from laws
of physics rarely make it into political
debate.
The differences between 1975 and
2008 are as striking as the similarities:
supply-driven in 1975, after oil exports to
the United States had been cut off, and,

more ominously, largely demand-driven in
2008, when rising living standards in China
and India and expanding imports into the
United States strained the world oil supply.
Other differences are the absences of
ethanol and global warming from the 1975
discussion.
Since then windmills became a leading
candidate among possible green sources
of energy. A windmill, or any device that
captures energy from the environment, has
three tests it must pass before considering
it a potential contributor to U.S. energy
supplies: Prove that the magnitude of the
energy in wind is worth the expense of
capturing it; demonstrate that the windmill
can economically withstand the extremes
of weather; and show that the inherently
variable wind produces electrical power
suited to the electrical grid, which needs a
steady predictable source of power.
All costs involved should be those
before subsidy.
During the same time, nuclear power
effectively replaced oil in France as a
source of electricity. In 1973, France
produced 8 percent of its electrical power
from nuclear power plants. In 2008, France
has 59 nuclear power units producing
about 78 percent of its electrical power. As
intended, France has significantly reduced
its dependence on imported oil and is
Europe’s largest exporter of electrical
power. France did this over three decades.
The experience of the past decades,
the great magnitude of the energy needed,
the immutable laws of physics and the
distribution of resources in the earth’s crust
combine to limit the practical options
available for U.S. energy policy.
Conserving to reduce waste, exploiting
oil where it can be found, reserving liquid
petroleum for transportation use and using
coal and nuclear power for base load
electricity are the principal needs of the
next decades.
Cyril Galvin
Springfield, Va.

San Juan de Gaztelugatxe
Congratulations on your August
EXPLORER cover. San Juan de
Gaztelugatxe is near my Bakio birthplace,
where I grow txakoli (wine) grapes in
Triassic diapiric clays.
As Claudio Bartolini points out, these
outcrops of Albian limestones and
turbidites result from a very complex
synsedimentary history. Paleozoic northern
land masses, provided many of the
clastics. Plate tectonics and differential
block movements in the Gulf of Biscay
were principal agents of today´s geology.
San Juan de Gaztelugatxe is a
peninsula, where the
isthmus has been enhanced
by human intervention. I can
assure you of this, as I have
swam twice all the way
around it – being rewarded
with txakoli by my wife at the
end of the adventure.
(A precious metal and gem expert who
visited San Juan de Gaztelugatxe was the
privateer, politician, bowler and slaver Sir
Francis Drake. In 1593 Drake sacked the
chapel on top of the rocks, and ordered
the monk to be thrown into the sea.)
But let´s get back to geology: Flysh and
allocthonous megablocks make good
partners on many occasions. In western
Venezuela, Coronel and Renz (1959)
redefined the Barquisimeto and Barure
formations of Bushman as a series of
Cretaceous (large) allochthonous masses,
imbedded in a Lower Tertiary Wildflysh
mass. While doing field geology in
Wyoming I learned of an opinion of the
excellent geologist and professor, Donald
D. Blackstone, of the University of
Wyoming. After studying a complex
location, he concluded something like
“here Mother Nature had an orgy.”
This applies, with no limitations, to San
Juan de Gaztelugatxe.
Jon Sanjuan Etxebarrieta
Bakio, Spain

CALIFORNIA WELL SAMPLE REPOSITORY
Located on the campus of California State University – Bakersfield, the California Well Sample
Repository is a valuable public source of cores samples, well logs, micropaleontology reports, and
seismic velocity surveys for oil and gas wells throughout the State of California. Current holdings
include:
Core samples from nearly 6000 wells, most of which were wildcat wells drilled from the 1930s to
1950s
Seismic check shot surveys from approximately 675 wells
Micropaleontology reports for over 13,000 wells scattered throughout the state
Well files from 100,000 + wells
A large collection of logs and well history files from off-shore California wells
Geologic reports covering various oil and gas prospects and fields in all parts of the state

All core samples are available for study, sampling and analysis, and all
well files or other reports may be copied for nominal fees.
Go to www.wellsample.com for catalogs of available material or call
661-654-2324 or 661-654-2231 for additional information
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United States and Canada
Gas-Shale Plays
Antrim (Late Devonian; Michigan Basin,
Michigan)

Hovenweep (Pennsylvanian; Paradox Basin,
Colorado, Utah)

Baxter (Late Cretaceous; Vermillion Basin,
Colorado, Wyoming)

Huron (Devonian; member of Ohio Shale; east
Kentucky, Ohio, Virginia, West Virginia)

Barnett (Mississippian; Fort Worth and
Permian basins, Texas)

Klua/Evie (Middle Devonian; northeast British
Columbia)

Bend (Pennsylvanian; Palo Duro Basin, Texas)

Lewis (Late Cretaceous; Colorado, New
Mexico)

Cane Creek (Pennsylvanian; Paradox Basin,
Utah)
Caney (Mississippian; Arkoma Basin,
Oklahoma)

Mancos (Cretaceous; San Juan Basin, New
Mexico, Uinta Basin, Utah)
Manning Canyon (Mississippian; central Utah)

Chattanooga (Late Devonian; Alabama,
Arkansas, Kentucky, Tennessee)

Marcellus (Devonian; New York, Pennsylvania,
West Virginia)

Chimney Rock (Pennsylvanian; Paradox Basin,
Colorado, Utah)

McClure (Miocene; San Joaquin Basin,
California)

Cleveland (Devonian; east Kentucky)

Monterey (Miocene; Santa Maria Basin,
California)

Clinton (Early Silurian; east Kentucky)
Cody (Cretaceous; Montana)
Colorado (Cretaceous; central Alberta,
Saskatchewan)
Conasauga (Middle Cambrian; Black Warrior
Basin, Alabama)
Duvernay (Late Devonian; west central Alberta)
Eagleford (Late Cretaceous; Maverick Basin,
Texas)
Ellsworth (Late Devonian; Michigan Basin,
Michigan)

Montney-Doig (Triassic; Alberta, northeast
British Columbia)
Moorefield (Mississippian; Arkoma Basin,
Arkansas)
Mowry (Cretaceous; Bighorn and Powder River
basins, Wyoming)
Muskwa (Late Devonian; northeast British
Columbia)
New Albany (Devonian-Mississippian; Illinois
Basin, Illinois, Indiana)

Excello (Pennsylvanian; Kansas, Oklahoma)

Niobrara (Late Cretaceous; Denver Basin,
Colorado)

Exshaw (Devonian-Mississippian; Alberta,
northeast British Columbia)

Nordegg/Gordondale (Late Jurassic; Alberta,
northeast British Columbia)

Fayetteville (Mississippian; Arkoma Basin,
Arkansas)

Ohio (Devonian; Appalachian Basin, east
Kentucky, Ohio, West Virginia)

Fernie (Jurassic; west central Alberta,
northeast British Columbia)

Pearsall (Cretaceous; Maverick Basin, Texas)

Floyd/Neal (Late Mississippian; Black Warrior
Basin, Alabama, Mississippi)

Pierre (Cretaceous; Raton Basin, Colorado)

Frederick Brook (Mississippian; New
Brunswick, Nova Scotia)

Poker Chip (Jurassic; west central Alberta,
northeast British Columbia)

Gammon (Late Cretaceous; Williston Basin,
Montana)

Queenston (Ordovician; New York)

Gordondale (Early Jurassic; northeast British
Columbia)

Second White Speckled (Late Cretaceous;
southern Alberta)

Gothic (Pennsylvanian; Paradox Basin,
Colorado, Utah)

Sunbury (Mississippian; Appalachian Basin)

Green River (Eocene; Colorado, Utah)
Haynesville/Bossier (Late Jurassic; Louisiana,
east Texas)

Wilrich/Buckinghorse/Garbutt/Moosebar (Early
Cretaceous; west central Alberta, northeast
British Columbia)

Horn River (Middle Devonian; northeast British
Columbia)

Woodford (Late Devonian-Early Mississippian;
Oklahoma, Texas) ❏

Percha (Devonian-Mississippian; west Texas)

Rhinestreet (Devonian; Appalachian Basin)

Utica (Ordovician; New York, Quebec)

Horton Bluff (Early Mississippian; Nova Scotia)

EMD
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basic structural geometry and faults,
multi-trace attributes such as coherence
and volumetric curvature are being used
to detect smaller-scale faults, areas of
more intense fracturing and collapse
features such as sinkholes.
* * *
Of course, not all organic-rich shales
will be economic gas shales, even with
the application of innovative completion
technology. What was once thought of as
a hydrocarbon source rock or cap rock
must now be evaluated as a gas
reservoir.
Also, it is not enough to have a thick,
organic-carbon rich black shale in the
gas window. Other factors such as
mineralogy (e.g., clay content and types)
and petrographic properties (e.g., silt
stringers, laminae, bitumen network) are
important to produce gas from shales.
Fortunately, research on petrophysics,
geomechanics and geochemistry

conducted at universities, service
companies and consortia is advancing
our understanding of shales as
reservoirs.
Much has been learned about how to
evaluate shale as a gas source rock and
reservoir. Some remaining questions
include:
✓ What is the optimum range of
thermal maturity?
✓ How low or high of thermal maturity
is too low or too high?
✓ What depth is too shallow or too
deep to be economic?
✓ How important is reservoir
pressure?
* * *
Energy Minerals Division members
have access to the EMD members-only
Web site (http://emd.aapg.org/), which
has semiannual gas-shale reports, a
calendar of gas-shale conferences, an
extensive list of published gas-shale
literature, presentations, online reports,
Web links and short course notes.
Check it out – and please let me know
if you have suggestions on additions to
the EMD Gas Shales Committee Web
site. ❏
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Open Enrollment Course Schedule

2009 2008

Risk Analysis, Prospect Evaluation & Expl. Economics
Houston, Texas
Beijing, China*

Houston, Texas
Houston, Texas
Aberdeen, Scotland
Calgary, Alberta
Denver, Colorado*
Calgary, Alberta
Houston, Texas

October 13 – 17
October 27 – 31

January 12 - 16
March 30 – April 3
April 20 - 24
April 27 – May 1
August 17 - 21
September 28 – October 2
October 19 – 23

* includes material on unconventional resource assessment

Register at: www.roseassoc.com/instruction Questions:

allisondunn@roseassoc.com Ph: 713/528-8422

POSITION AVAILABLE
Chevron Energy Technology Company
Structural Geology Specialist
www.chevron.apply2jobs.com
Chevron Energy Technology Company,
headquartered in Houston, Texas, provides energy
technology solutions and services to all Chevron
operations and affiliates. Chevron is accepting online
applications for the position of Structural Geology
Specialist, located in San Ramon, California with
expertise in characterization of fractured reservoirs or
research experience with natural fracture systems.
The Structural Geology Specialist will be working
closely with engineers and earth scientists in
reservoir management.
The qualified individual will possess a Ph.D. in
Structural Geology; have experience with fractured
reservoirs or considerable field experience with
natural fracture systems, the willingness to learn
image-log interpretation tools and UNIX-based work
station interpretation systems and applications and
have broad-based, general knowledge of petroleum
structural geology. We are looking for applicants who
have the willingness to engage fracture interpretation
of cores, ability to integrate work with all disciplines,
especially reservoir engineering, and contribute to
team dynamics. Familiarity with oil-field reservoir
management and aptitude to transfer knowledge and
skills is essential. For full position information and
application procedures, visit our website at
www.chevron.com or apply online at
www.chevron.apply2jobs.com.

********************
Chevron Energy Technology Company
Trap and Seal Analyst
www.chevron.apply2jobs.com
Chevron Energy Technology Company,
headquartered in Houston, Texas, provides energy
technology solutions and services to all Chevron
operations and affiliates. Chevron is accepting online
applications for the position of Trap and Seal
Analyst, located in Houston, Texas. The Trap and
Seal Team supports exploration and production
projects throughout the corporation.
The qualified individual will possess a M.Sc. or
Ph.D., preferably with a focus on structural geology,
stratigraphy, basin analysis, or fluid flow. We are
looking for applicants who have a minimum of 5
years of petroleum industry experience, including
experience evaluating trap integrity, geologic risk
and fault or top seals. The qualified applicant will
have the ability to work independently and
collaboratively with technical and operations teams
and possess strong communication and presentation
skills. This individual will have the opportunity to
conduct independent project work and consult with
business unit personnel as well as evaluate and
design new technology solutions. For full position
information and application procedures, visit our
website at www.chevron.com or apply online at
www.chevron.apply2jobs.com.

********************
ASSISTANT PROFESSOR
SEDIMENTARY PETROLOGY/GEOCHEMISTRY OR
NEOTECTONICS

The Boone Pickens School of Geology at
Oklahoma State University (OSU) seeks applications
for a tenure-track faculty position in either
sedimentary petrology/geochemistry or neotectonics.
The appointment will be at the assistant professor
level and effective August 2009. The applicant is
required to have a Ph.D. degree in geology or related
field at the time of appointment. The applicant must
show promise of an outstanding research program
and be committed to excellence in teaching. The
successful candidate will be expected to supervise
M.S. and Ph.D. level graduate students and develop
courses in his or her specialty. In addition they will
participate in teaching introductory geology courses.
Candidates should submit a letter of application,
including a discussion of research interests and
approach to teaching, along with a curriculum vitae;
academic transcripts; and the names, addresses, email addresses, and phone numbers of three
references to: Assistant Professor Position Search,
Boone Pickens School of Geology, 105 Noble
Research Center, Oklahoma State University,
Stillwater, Oklahoma 74078-3031, Phone: (405)-7446358, Fax: (405) 744-7841. Screening of Candidates
will begin in January 2009 and continue until the
position is filled.
More information on OSU and the Boone Pickens
School of Geology can be found on the web
http://osu.okstate.edu and http://geology.okstate.edu
respectively. Inquiries about this position may be
directed to Dr. Jay Gregg (jay.gregg@okstate.edu).
Committed to health and safety Oklahoma State
University maintains a tobacco free work
environment. Oklahoma State University is an
Affirmative Action/Equal Opportunity/E-Verify
employer committed to diversity.
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********************
Graduate Research Assistantships
School of Earth Sciences
Stanford University
The newly-formed Basin and Petroleum Systems
Modeling group in the department of Geological and
Environmental Sciences at Stanford University invites
applications for Ph.D./M.S. research assistantships.
Projects will combine modern quantitative
computational modeling and stochastic simulations
with geology, geochemistry and geophysics to
address energy-focused research on sedimentary
basins and petroleum systems. A background with
interdisciplinary training in petroleum geology,
chemistry, mathematics, or geophysics is desirable.
Assistantships include a stipend, tuition, and health
insurance. For further information see
http://pangea.stanford.edu/research/bpsm or contact
Prof. Steve Graham (sagraham@stanford.edu)

********************
TEXAS A&M UNIVERSITY
Department of Geology & Geophysics
108 Halbouty, 3115 TAMU
College Station, Texas 77843 3115
Sedimentary Geology Two Faculty Positions
The Department of Geology and Geophysics at
Texas A&M University invites applications for two
tenure track faculty positions in sedimentary geology,
broadly defined. Areas of interest include but are not
limited to fundamental and applied problems in
sedimentary processes ranging from pore to basin
scale, depositional environments, sequence
stratigraphy, basin architecture, sea level change
and coastal evolution, and energy and natural
resource science. At least one position will be offered
to an individual working at the basin scale. We will
consider applicants at all academic ranks.
Successful applicants will be expected to develop
and maintain vigorous, externally funded research
programs and contribute to undergraduate and
graduate teaching. We are a collaborative
broad based department within the College of
Geosciences, which includes the Departments of
Oceanography, Atmospheric Science, Geography,
and the Integrated Ocean Drilling Program.
Opportunities for collaboration also exist within the
Department of Petroleum Engineering. Interested
candidates should submit electronic versions of a
curriculum vita, statement of research interests and
teaching philosophy, the names and email addresses
of at least three references, and up to four reprints by
email attachments, to the Chair of the Sedimentary
Geology Search Committee,
sedsearch@geo.tamu.edu. Screening of applications
will begin October 31, 2008 and will continue until
positions are filled. A Ph.D. is required at the time of
employment. The Department of Geology and
Geophysics (geoweb.tamu.edu) is part of the
College of Geosciences, which also includes the
Departments of Geography, Oceanography, and
Atmospheric Sciences, Sea Grant, the Geochemical
and Environmental Research Group (GERG), and the
Integrated Ocean Drilling Program (IODP). Texas
A&M University, a land, sea, and space grant
university, is located in a metropolitan area with a
dynamic and international community of 152,000
people. Texas A&M University is an affirmative
action/equal opportunity employer committed to
excellence through the recruitment and retention of a
diverse faculty and student body and compliance
with the Americans with Disabilities Act. We
encourage applications from minorities, women,
veterans, and persons with disabilities. Texas A&M
University also has a policy of being responsive to
the needs of dual career partners
(hr.tamu.edu/employment/ dual career.html).

********************
Hires in Energy Geoscience
Jackson School of Geosciences
The University of Texas at Austin
The Jackson School of Geosciences is expanding
its program in Energy Geoscience by seeking
outstanding scientists able to collaborate across
disciplines and having expertise in one of the two
following fields:
• Rock mechanics or rock physics. This research
could be applied to exploration and
development of unconventional hydrocarbons,
the role of fluids in natural rock deformation, or
improving seismic modeling. Approaches
include experimental determination of stressstrain relations, microacoustic properties of
stressed rocks, or the relationship of rock
properties to their seismic P- and S-wave
response.
• Interpretive reflection seismology. This research
on sedimentary basins at either basin-scale or
reservoir-scale would use industry or academic

continued on next page
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2D and 3D seismic data. We seek individuals to
span the gap between detailed mapping of
seismic data and theoretical analysis to improve
understanding of reservoir systems or
sedimentary basins and their hydrocarbon
systems.
Appointments include both faculty and research
scientists. However, we are particularly interested in
those seeking research scientist positions in either
the Bureau of Economic Geology or the Institute for
Geophysics. For more information on the school and
its hiring program, visit us online at
www.jsg.utexas.edu/hiring.
A Ph.D. is required at the time of appointment. An
application should note the title of the advertisement
you are responding to and include a cover letter, CV,
list of publications, list of references, statements of
research and/or teaching interests, sent to Randal
Okumura, Office of the Dean / Jackson School of
Geosciences, The University of Texas at Austin / PO
Box B, University Station / Austin, TX78713 or
jobs@jsg.utexas.edu.
THE UNIVERSITY OF TEXAS AT AUSTIN IS AN
AFFIRMATIVE ACTION / EQUAL OPPORTUNITY
EMPLOYER.
********************

Small Independent Exploration and Production
Company seeks Exploration Geologist with 2+ years
experience to work interior Gulf Coast basin. Masters
or higher in Geosciences required. Pay and
compensation commensurate with level of
experience.
Please send resume to AAPG Communications
Dept., 1444 South Boulder, Mailbox XN108, Tulsa, OK
74119.
*******************
Marathon GeoDE Ph.D. Fellows
Louisiana State University
Ph.D. Opportunity at Louisiana State University. We
seek highly qualified, motivated and academically
strong students with a bachelors or masters degree in
geoscience or a closely related field for the Marathon
Geosciences Diversity Enrichment program
(Marathon GeoDE). Individuals must possess a
strong desire to become leaders in a Ph.D. program
that emphasizes scholarship, research, service,
diversity, and mentoring. The program provides a
$30,000 9-month stipend, a full tuition waiver, and
additional annual support for research and travel.
This program is intended to create an inclusive,
respectful, and intellectually challenging climate that
embraces individual diversity and enhances the
participation of underrepresented groups (including
but not limited to race, ethnicity, and gender) in the
geosciences. For additional information, visit
http://www.geol.lsu.edu/marathongeode.html or
contact Dr. Laurie Anderson at glande@lsu.edu.

******************
Faculty Position in Sedimentary Geology
University of Wisconsin-Madison
The Department of Geology and Geophysics
invites applications for a tenure-track assistant
professor, beginning August 2009. We seek
outstanding candidates within the broad area of
sedimentary geology, including (but not limited to)
interactions among sediments, climate, and life;
carbonate sedimentology; sedimentary archives of
landscape evolution; and numerical modeling of
sedimentary processes. The evaluation of candidates
will focus primarily on their potential for innovative
scientific research and teaching. We encourage
applicants who would engage in interdisciplinary
research and complement the current research
strengths of the department (see
www.geology.wisc.edu). Teaching responsibilities are

WANTED

ILLINOIS BASIN PROSPECTS
We are looking for Oil Prospects
in the Illinois Basin
No Shale, CBM, CMM,
or fractional interests
Leased or unleased.
Money plus ORRI
Strictly Confidential!
Wolf River Oil Co.
Daniel E. (Dan) Laib
Rt. 2, Box 707
Albany, KY 42602
1-606-688-0909
Dan@wolfriveroil.com

at both the graduate and undergraduate level. Ph.D.
required by start of appointment. Applicants should
submit a vita, statement of research and teaching
interests, and names of three or more references to:
Sedimentary Geology Search Committee Chair
Department of Geology and Geophysics
University of Wisconsin-Madison
1215 W. Dayton St.
Madison, WI 53706
Email: sedsearch@geology.wisc.edu
To ensure full consideration, applications must be
received by December 15, 2008.
The University of Wisconsin-Madison is an equalopportunity/affirmative action employer and
encourages applications from women and minorities.
Employment may require a criminal background
check.

FOR SALE
Mudlogging units with easy to learn software. Very
reliable, full featured, portable units. Contact
Automated Mudlogging Systems
(303) 794-7470 www.mudlogger.com

********************
BOOKS. Rare and out-of-print books and
periodicals on geology and related sciences. Large
stock on all phases of the oil industry, domestic and
foreign covering geology, history, engineering,
logging, geophysics, etc. Catalogs available. The
Hannum Company. Box 1505-B, Ardmore, OK 73402.
info@hannum.cc

********************
APPALACHIAN BASIN DATABASE: 47,000+
wells reserve: prod. Decline, state: PA.
reserves@appalach.biz (412) 389-0789

********************
PetraSeis license for sale:
$5500 (new licenses are $8000).
contact: Jim Van Meter
303-697-4960

********************
WILL YOUR WELL PAY OUT?
Spreadsheet package easily calculates riskweighted 10-year ROR, IRR, and NPV. Includes
example wells in 70 U.S. plays. Only $129 (Save $30
through 12/31/08: At checkout, enter coupon code
“ANTICLINE”.)
petroleumevaluator.com

MISCELLANEOUS
Want to purchase minerals and other oil/gas
interests. Send details to: P.O. Box 13557, Denver,
CO 80201.
********************
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

CLASSIFIED ADS
You can reach about 30,000
petroleum geologists at the lowest
per-reader cost in the world with a
classified ad in the EXPLORER.
Ads are at the rate of $2.10 per
word, minimum charge of $42. 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.
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Online Career Center Launched
By RICK FRITZ
Henry Ford once said, “A person who
will use their skill and constructive
imagination to see how much they can
give for a dollar instead of how little they
can give for a dollar is bound to
succeed.”
AAPG’s committees and staff are
constantly looking for ways to provide
more to members for our dues.

or AAPG members, the
Member Registry will be an
important network supplement in
matching expertise to jobs.

F
Fritz

* * *
One of our largest projects last year
was working with industry leaders,
academia and the U.S. Department of
Energy to assume control of the
Petroleum Technology Transfer Council
(PTTC). This action ensures key
technologies and techniques are
transferred to our members and industry
through PTTC workshops.
A recent new product was a special
Web site released by the Public Outreach
Committee. The function of the committee
is to develop means of informing the
public about geology in general and
petroleum geology. Eric Radjef is chair
and last spring the committee released
PetroleumGeology.org. It is a great site to
send students and the general public to
learn about our profession.
Another product for this fiscal year – a
new AAPG online Career Center – has
been designed by the Membership
Career Services Committee with support
from staff.
The concept is a “one-stop” career
center. It is divided into three areas where
members can:
✓ Look for jobs.

✓ Set resumes.
✓ Post to a searchable registry that
will list their expertise and professional
skills.
The first area, the Job Posting Service,
allows companies to post jobs for
potential consultants or employees
around the world. Companies pay a
nominal fee to post opportunities, but it is
a free service to AAPG members looking
for potential employment.
Currently, the cost to companies is
only $250 per month for a 30-day listing.
This is far less than other services and
the cost will allow other consultants to list
jobs if they need help with a consulting
contract.
As I am writing this column Shell has
posted 40 jobs and AAPG is marketing
the program to other companies to build
the work force.
The second part of the service allows
AAPG members to post their resumes
online. As this is a digital product, an
“electronic agent” service is provided
whereby resumes will automatically be
sent to prospective employers looking for
particular skill sets.

This basic service is complimented by
the third part of the AAPG Online Career
Center – the AAPG Member Registry.
The Member Registry is a unique
service that provides a series of dropdown menus for AAPG members to list
their particular skill sets. For example, if
your specialty is “interpretation of high
resolution seismic data” you can list this
and other talents through this
comprehensive menu-driven registry. You
also can list your particular areas of
experience, such as basins that you have
worked – along with reservoirs studied in
those basins.
Ease of use is a key component for
those imputing their skill sets into the
database. It is a searchable system that
will allow prospective employers the
opportunity to plug in their needs and
look for a match within the AAPG
membership.
I was a partner in a consulting
company for almost 20 years in Tulsa. We
developed large basin studies and
detailed customized consulting projects.
When developing a project it was critical
to locate experts in key areas such as log

analysis or carbonate petrography. We
accomplished this through our own
network. The Member Registry will be an
important network supplement in
matching expertise to jobs.
The Member Career Services
Committee has worked on this project for
some time and we congratulate them on
their efforts. Members include House of
Delegates chair George Bole, Paul Britt,
Marilyn Cisar, Patrick Gordon, Don
O’Nesky, Robert Sellars and Doug
Valleau, with Clint Moore as chair.
To access the new career center go to:
http://careercenter.aapg.org. From there
you can access the job service center
and the member registry.
Try it today – and please let us know
what you think about the new service.
* * *
Will Rogers, an Oklahoma-born
statesman, was fond of saying, “It’s
fortunate that we do not receive all of the
government we are paying for.”
At AAPG, we are trying to make sure
you receive all of the products and
services you are paying for – and more!

Understanding gains on ‘new’ reservoir

Shales Closing ‘Conventional’ Gap
By BRIAN J. CARDOTT
Chairman, EMD Gas Shale Committee
At what point do unconventional
resources become conventional
resources?
If this is possible, gas shales are
certainly closing the gap.
Even though operators have produced
gas from shales since the first shale-gas
well in the organic-rich Dunkirk Shale
(Devonian) in New York in 1821, the
recent interest in gas shales began in
1981 with the first Barnett Shale well,
drilled in the Fort Worth Basin in northern
Texas by Mitchell Energy Corporation.
Gas shales have advanced to an
economic gas play since the year 2000
thanks to a combination of high gas
prices, shale reservoir characterization
and advances in drilling and completion
technology.
The sheer number of articles and
conferences describing gas-shale plays
in the United States and Canada attests
to the high interest level.
As for importance, the Barnett Shale
alone supplies about 7 percent of the
United States’ annual dry-gas production.
Note the accompanying alphabetical
list on page 75 of many of the United
States and Canada gas-shale plays in the
news.
Gas shales span reservoir ages of
Cambrian to Miocene, and shale
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formations such
as the Barnett,
Fayetteville and
Woodford have
become
The Marcellus Shale has helped raise the interest in shale plays.
household names.
Some longshales have drastically shortened the
producing shales such as the Antrim,
learning curve when exporting the
Huron and New Albany are seeing
technology to new shale-gas plays.
renewed interest – and the Haynesville
One of these lessons was the
Shale in Louisiana and Marcellus Shale in
importance of fractures (natural and
the Appalachian states are being
induced) for gas production while
compared to the Barnett Shale as the
avoiding fracture propagation into waternext big plays.
bearing formations with the occurrence of
(The Late Devonian-Early
shale or carbonate fracture barriers.
Mississippian Bakken Shale in the
Hydraulic slick-water fracturing and reWilliston Basin is not on the list because it
fracturing were the initial keys to
is primarily an oil play.)
completing the tight-shale reservoir.
Today, horizontal wells – first applied to
* * *
shales in 2003 – are now routinely
applied to expose more of the shale to
Early lessons learned and shared
the well bore and use the shale
concerning how to produce gas from

boundaries as fracture barriers.
Recent technological advances
applied to horizontal wells in shales
include:
✓ 3-D seismic in determining lateral
length and placement.
✓ Multilaterals (drilling several laterals
from a single well pad).
✓ Multiple frac stages within a lateral.
✓ Real-time microseismic monitoring
to image hydraulic-fracture treatments.
✓ Simul-fracs (simultaneous hydraulic
fracturing of offset parallel horizontal
wells about 1,000 feet apart).
✓ Seismic is playing an increasing role
in shale gas appraisal and
development. In addition to imaging the

See EMD, page 75
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West Africa Reimaged
80,000 km of 2D data
TIME MIGRATION

DEPTH MIGRATION

Depth imaged 2D
3D data

IMPROVED PRE- AND SUB-SALT IMAGING
Exploration success in the pre-salt section in Offshore Brazil has been the
driver behind an ambitious project to reprocess the entire WesternGeco
regional data library in West Africa from Offshore Gabon and Angola.
Phase 1, consisting of 80,000 km of 2D data, has been reprocessed from
field data to full prestack depth migration and has resulted in significant
improvement in the imaging and illumination of the pre- and sub-salt data.
For more information please contact:
Gatwick: +44 1293 556533
Email: multiclient@westerngeco.com
www.slb.com/westerngeco

© 2008 Schlumberger. 08_se_165

NOVEMBER 2008

