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Blurred traffic in downtown 
Hong Kong, China. With 
China and other developing 
economies and their ever-
increasing demand for cars, 
even with the transition to 
alternative energy, there will 
still be long-term, increasing 
demand for hydrocarbons. 
See page 10.
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I’m writing November’s President’s Column 
on day 19 after Hurricane Michael devasted 
the Panhandle communities in Bay County, 

Florida on Oct. 10, 2018. I was driving from the 
AAPG Eastern Section Meeting in Pittsburgh, 
Pa. to the California University of Pennsylvania 
for an AAPG Visiting Geoscientist lecture and 
pulled to the side of the road to watch the 
weather radar at 12:43 p.m. as the west side 
of the eye of a hurricane, two knots shy of a 
Category 5, passed over my hometown of 
Panama City. 

After that, there was no communication. No 
power. No water. No sewage treatment.  

My spouse, Kurt, had boarded up the 
windows of our house and prepared for the 
storm, as he had prepared every year for 
hurricane season: water, ice, food and can 
opener, paper plates and cups, shortwave 
radio, batteries, solar charger and fully charged 
cell phone, flashlight and head lamp, moist 
towelettes, plastic bags, propane for cooking 
and gasoline for a functioning generator. Plastic 
sheeting, a staple gun and duct tape were 
handy for immediate repairs and the chainsaw 
was in working condition.  

When it was upgraded to Category 3, he 
made the decision to ride out the storm in our 
brick house in the relative safety of a utility 
closet built like a bunker. The storm quickly 
escalated and the supplies he needed most 
were buckets and towels to minimize the water 
from near Category 5 winds that pushed past 
door jams and window casings, ran along 
hardwood floors and leaked from ceilings.

After the storm, days were defined as 
sunup to sundown. Water jugs and the bathtub 
were full of potable water, creative camping 
solutions were in place to handle waste, and 
word-of-mouth communication kept those who 
stayed behind in contact. Kurt cleared paths to 
navigate around 200-year-old trees downed by 
the storm to check on our house, then on our 
neighbors and their houses. 

Kurt’s words 10 days after the storm 

capture both the fatigue and simplicity of 
subsistence living:

“Day 10 since the storm? Feels like 
the 240th hour of one long, strange day. 
Another day, another blue tarp put on a 
neighbor’s roof, helped another put together 
his generator, helped another haul his wet 
furniture to the curb, tried to locate another’s 
missing sailboat. And, of course they have all 
helped me in important ways, too … ended 
the day with a moonlight swim in the bay to 
freshen up before bed. That bay has been 
nurturing me my whole life ...”

Reality Check

Hurricane Michael was a reality check on 
the importance of energy – ease and quality of 
life. One of the neighbors asked Kurt, “Are you 
still walking into a room and flicking the light 
switch?” He replied, “Not anymore.”

No form of energy was untouched. Solar 
panels on roofs and wind generators on 
docks were damaged.  Even the neighbor 
who had a whole-house natural gas-
powered generator had power interrupted 
when the roots of a tree downed by the 

storm ruptured the natural gas line. 
The hurricane was also a reality check on 

access to energy in the United States. Legions 
of tree removal and powerline crews began 
arriving the day after the storm. Utility crews 
brought in to restore power came from Texas, 
Oklahoma, New York and as far away as New 
Brunswick. Georgia Power restored power to 
our street. Neighborhood residents offered food 
and water, which they declined, and instead 

Energy Realities

See Restoration page 4 u

We need all types of energy 
and, based on recent 
experience, our role as 
petroleum geoscientists and 
as professionals is to explore 
for and develop affordable, 
reliable, sustainable and 
modern petroleum energy for 
all circumstances.
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the linemen took up cash donations among 
themselves and donated to a local church that 
was offering aid.

Gulf Power posted dates when power would 
be restored on their website and Facebook 
page. Those who were able to get cellular 
phone service communicated the messages 
and there was hope. Our power was restored 
Oct. 22, almost two weeks after power went out 
on the day of the hurricane. Clean water and 
sewage treatment followed shortly after that. 
When power and water were restored, Kurt’s 
first use was to wash sweaty T-shirts that had 
been line-dried and “solar-cleaned” then reused 
without water washing.  

I am deeply grateful for the men and 
women who have worked and continue to work 
24/7 to restore power to our northern Florida 
communities and to the aid groups that provide 
supplies and serve up meals and smiles. It will 
be a long recovery, and it’s made me pause to 
consider how many places in the world do not 
have access, or hope of access, to modern 
energy, to clean water, or to sewage treatment. 

The President’s column in the July 
EXPLORER addressed the United Nations 
Sustainable Development Goals. UN Goal 
7 to “ensure access to affordable, reliable, 
sustainable and modern energy for all” has new 
meaning for me and many others affected by 
recent devastating Atlantic (Harvey, Irma, Jose, 
Maria, Florence, Michael) and Pacific storms 
(Fernanda, Kenneth, Lane, Willa, and Super 
Typhoon Yuto). 

Hurricane Michael has given me a visceral 
understanding of the role of geoscience in 
sustainable energy development. We need 
all types of energy and, based on recent 
experience, our role as petroleum geoscientists 
and as professionals is to explore for and 
develop affordable, reliable, sustainable 
and modern petroleum energy for all 
circumstances. 

What Sustains You?

Kurt Cox, the resilience of our historic Cove 
neighborhood, and access to energy sustain me.

We’d like to hear your stories about how you 
or your community prepared for or recovered 
from a natural disaster. How did it affect your 
perspectives on access to energy? Did it 
change the way you view your role as an energy 
professional? 

To the many AAPG friends and colleagues 
who have contacted Kurt and me, thank 
you. Your thoughts and prayers are felt. 
#AAPGSustainsMe

Onward!

Restoration
from page 3
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Is the United States about to get a tax 
on carbon emissions? Advocates of 
carbon pricing seem optimistic, even 

confident, that the U.S. Congress will 
legislate a carbon fee or some other form 
of emissions restriction.

And this comes with surprisingly little 
public discussion of the issue.

“I think it is a ‘when’ and not ‘if’ 
proposition that the U.S. Congress once 
again has a serious conversation about 
climate policy generally and carbon pricing 
specifically,” said Greg Bertelsen, senior 
vice president for the Climate Leadership 
Council in Washington, D.C.

In October, the group Americans 
for Carbon Dividends announced that 
ExxonMobil had pledged $1 million over 
two years to support promotion of its 
carbon-tax proposal. AFCD is the separate 
advocacy arm of the CLC.

That proposal is known as the Baker-
Shultz Carbon Dividends Plan, sponsored 
by a group that includes James Baker 
III and George Shultz, both former U.S. 
secretaries of state. It would place an 
initial tax of $40 per ton on carbon dioxide 
emissions, with gradual increases. 

AFCD has estimated that the carbon 
fee would increase the cost of gasoline in 
the U.S. by 38 cents per gallon, with similar 
increases in household energy use.

Under the Baker-Shultz plan, all proceeds 
from the carbon tax would be rebated 
to Americans on an equal and monthly 
basis through checks, direct deposits or 
contributions to retirement accounts. AFCD 
calculated that a U.S. family of four would 
receive about $2,000 in dividend payments 
in the first year, and has proposed that the 
payments be tax free.

Growing Advocacy

ExxonMobil is just one of many large oil 
companies supporting carbon limitations. In 
September the company announced plans 
to join the Oil and Gas Climate Initiative, 
representing 13 of the world’s largest oil 
and gas producers “working collaboratively 
toward solutions to mitigate the risks of 
climate change.”

That group initiative was established 
following the 2014 World Economic Forum. 
In addition to ExxonMobil, members include 
BP, Chevron, CNPC, Eni, Equinor (formerly 
Statoil), Occidental Petroleum, Pemex, 
Petrobras, Repsol, Royal Dutch Shell, Saudi 
Aramco and Total. 

Also in October, the Intergovernmental 
Panel on Climate Change, a climate-study 
body of the United Nations, issued a new 

report detailing the potentially disastrous 
effects of continued planetary warming and 
calling for rapid and far-reaching action on 
carbon emissions reduction.  

This trend toward increased climate 
awareness provides momentum for the push 
to introduce carbon pricing in the United 
States, according to Danny Richter, vice 
president for legislation and science for the 
Citizens Climate Lobby in Washington, D.C.

“There have been some big developments 
in the past few months,” Richter said. “You’re 
seeing a lot of interest – in the idea of carbon 
pricing, especially – in the advocacy space.”

How It Would Work

The CCL has its own carbon pricing plan, 
which includes a public rebate of all fees 
collected. It calls for an initial fee of $15 
per ton of CO2-equivalent emissions to be 
collected by the Treasury Department and 
placed in a Carbon Fees Trust Fund. 

That initial fee would increase by at least 
$10 per ton of CO2 equivalent each year, with 
the U.S. Department of Energy determining 
whether an increase larger than $10 per ton 
per year is needed. Fee increases would 
continue until total emissions are reduced 
to 10 percent of the U.S. CO2-equivalent 
emissions in 1990.

Richter noted that numerous bills 
for carbon-pricing legislation have been 
introduced in the U.S. Congress over the past 
two years, with carbon fees up to $49 per ton. 
At least one of those bills included a cap-and-
trade approach. 

Under cap-and-trade, carbon emitters 
typically are required to buy and hold 
government-issued permits equal in amount 
to their emissions. To increase carbon 
emissions, they would have to buy permits 
from others willing to sell them.

“I do think there will be multiple bills 
introduced” in the United States for carbon 
pricing in the future, Richter said. “Cap-and-
trade is still in the mix, but right now there’s 
more creativity around the fees.”

“I think it’s fair to say that fees and taxes 
work better than caps. The lesson from 
other countries is, ‘Yes, you can do it, but 
if carbon reduction is your target, fees 
are the way to go,’” he said.

Global Precedent

Several countries 
around the world 
have introduced 
some form 
of carbon 
pricing. 

As an example of a well-received plan, Richter 
cited the carbon tax first imposed by the 
Canadian province of British Columbia in 
2008, which “actually ended up being very 
popular. And it’s still supported,” he said.

That plan began with a fee of $10 
(Canadian) per metric ton of carbon dioxide-
equivalent emissions, with annual increases. 
In April, its carbon tax increased to $35 per 
metric ton with projected increases of $5 
per year, until the tax level reaches $50 per 
metric ton in 2021, according the provincial 
government’s Web site.

British Columbia took a something-
for-everyone approach in its carbon plan, 
including individual tax credits and a 
reduction in the corporate income tax rate. 
However, critics have attacked the plan for 
failing to meet emission-reduction targets.

Corporate Support

Bartelsen said corporate support for 
carbon pricing from ExxonMobil and other 
large American companies isn’t surprising, 
since corporations dislike economic and 
regulatory uncertainty.

“I think a big part of it is, they want to see 
the U.S. be the leader and own the energy 
technologies of the future,” he said. “We have 
the opportunity to lead or to follow.”

“But this becomes a lot more difficult 
if we’re living in a political environment 
where there’s no certainty about what future 
carbon policies will be, as most businesses 
understand that some form of carbon 
policies will be in place in the future,” he 
added.

ExxonMobil drew both criticism and 
skepticism for its recent carbon plan support. 
The Bloomberg news service reported 
“Exxon’s $1 million pledge represents the 
amount it generated about every two minutes 
last year.”

But the company insists its interest in 
carbon reduction is real. In a September news 
release, ExxonMobil announced initiatives “to 
lower greenhouse gas emissions associated 
with its operations by 2020, including 
reducing methane emissions 15 percent 

and flaring by 25 percent. Since 2000, 
ExxonMobil has spent more than $9 

billion to develop and deploy higher-
efficiency and lower-emission 

energy solutions across its 
operations.”

And many other 
types of corporations 

are supporting 
carbon-pricing 

efforts. 
According 

to Bloomberg, power company Exelon 
Corp. has pledged $2 million over the 
next two years, with renewable energy 
manufacturer First Solar and the American 
Wind Energy Association each contributing 
$100,000 per year.

Political Inevitability?

Proponents of a carbon tax or fee in 
the United States are divided about when 
Congress might vote to approve carbon-
pricing legislation. Some expect that to 
occur next year, while a more cautious 
faction believes such action won’t happen 
until after the general election in 2020.

But both sides agree that some type 
of carbon-restriction legislation appears 
increasingly inevitable. The current 
regulatory approach to carbon emissions 
reduction in the United States “is a lose-
lose proposition for the economy and 
environment,” Bartelsen said.

“For business and industry there’s no 
policy certainty necessary for long-term 
planning and decision making, and on 
the other side the regulatory approach 
has proven wholly insufficient at making 
meaningful emission reductions,” he said.

He cited studies indicating that carbon 
pricing outperforms the regulatory function 
by a 3-to-1 margin in reducing emissions.

“From an environmental perspective, 
this is beyond a doubt a winning trade,” he 
said.

As one reason for optimism, carbon-
pricing advocates point to the bipartisan 
Climate Solutions Caucus in the U.S. 
House of Representatives. According to the 
CCL, that caucus now has 45 Republican 
members and 45 Democratic members. 
The total is still far below a majority of the 
435-member House, but it represents a 
meaningful minority.

“It’s a forum where Republicans and 
Democrats can get together, learn together 
and propose solutions. That’s a pretty 
big deal. A year ago, I don’t think anyone, 
including me, would have expected that to 
be at 90” members, Richter said.

He expects other voices to join the 
support for U.S. carbon-pricing legislation 
– possibly including one specific scientific 
constituency.

“Geologists have an important 
voice. If you’re a geologist, you have an 
understanding of the importance of climate 
in the deep past,” Richter said. 

He sees geologists as scientists who 
can deliver “really vibrant pictures” about 
the connection between climate, the planet 
and life.  EX
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Mark G. Rowan, one of two recipients 
of this year’s Robert R. Berg 
Outstanding Research Award, 

was more than just a little bit surprised 
about his selection – as much for being 
considered as for winning.

“I was told that it was quite competitive 
this year,” said Rowan, “but that one of the 
things that ultimately got me over the line 

was that I have managed to do and publish 
all this research despite not having been in 
academia for several decades now.”

Rowan received the honor for “his 
outstanding contributions to research on salt 
tectonics, fold-thrust belts, passive margins, 
diapirs and salt sheets, salt-sediment 
interaction and cross-section restoration.”

More on that in a moment.

Circumstance and Serendipity

He almost wasn’t even a geologist.
“Upon arriving at CalTech in 1971, I had 

to choose a science elective. I narrowed 
it down to biology and geology, but when 
I discovered the geology course required 
weekend field trips – school work instead 
of surfing or climbing? – I took biology and 

completed my degree in that subject.”
He came around, though. He had to. The 

school required another science lab course 
for graduation, so it was back to geology. 

The rest was, well, a lot of things.
“In looking back,” he said, “I must 

conclude that I got to this point largely 
by a combination of circumstance and 
serendipity, critical support from family, 
friends, colleagues and mentors, and 
hopefully some contributions of talent, hard 
work and dedication.”

Rowan, who received his doctorate 
in structural geology from the University 
of Colorado, has more than 35 years’ 
experience in petroleum exploration, 
structural consulting, industry training and 
academic research and, yes, teaching. He 
has been at Sohio Petroleum Co., Geo-Logic 
Systems, as well as a stint with Alastair 
Beach Associates in Glasgow, Scotland. In 
1998, he also founded his own consulting 
company, Rowan Consulting, which 
provided the independence and time to 
pursue those areas most attractive to him.

Salt of the Earth
Robert R. Berg Outstanding Research Award

For whatever reason, 
I love unravelling the 
evolution of complex 
structures and then telling 
those stories to others.

“

“

See Fascination page 14 u

Thrust weld in the southern Gulf of Mexico; image from Campeche WAZ courtesy of WesternGeco

ROWAN
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The world is awash in oil at the moment, 
but with chronic underinvestment in 
exploration coupled with global energy 

demand steadily rising, the stage may be set 
for an oil price spike in the years to come, 
according to some analysts. Others, on the 
other hand, predict that improved production 
methods and project efficiency will go a long 
way toward meeting supply demands with 
existing reserves.   

“There is certainly unconventional 
exploration onshore because companies 
are looking at where they should go next” 
to invest their capital, Julie Wilson, research 
director of global exploration for research and 
consultancy firm Wood Mackenzie in Houston. 
“You’re looking at very tight source rocks 
that you haven’t previously considered to be 
productive. That’s still considered exploration 
because there’s high uncertainty. You have to 
do a lot of geochemical and geomechanical 
work to find the sweet spot – the most 
productive part of the play.”

“The division between conventional and 
unconventional has pretty much gone away for 
most companies now. They see the geology 
and opportunities as a spectrum,” she said.

To date, unconventionals haven’t matched 
the total of proved-plus-probable oil and gas 
reserves with conventionals, “but we’re getting 
close,” said Bob Fryklund, chief upstream 
strategist for IHS Markit in Houston. One 
consequence is that the industry has stopped 
talking about reserves and started talking 
about resources, he noted. 

“The game is converting those resources 
over time and at the best price,” Fryklund said. 
“In the past we had all these resources that 
were sitting in the bank, so to speak. We had 
discovered them but we hadn’t converted 
them.” 

When companies seek to carve out an 
exploration niche and become pure-play 
operators – by focusing on unconventional 
resources, for instance – they face a type 
of eggs-in-one-basket risk. That’s become 

most apparent in the Permian basin, where 
dwindling available pipeline capacity has led 
to production constraints. Niche-oriented 
concentration risk could affect exploration and 
production in future years.  

Decarbonization

Not to mention, there’s also an 800-pound 
gorilla in the room, a potential monkey wrench 
in the works challenging future exploration. 
For the oil and gas industry, climate change 
can look like an 800-pound gorilla with a huge 
monkey wrench, threatening to cause havoc at 
any moment.

“We’re in the middle of an energy transition. 
I think people can see that and the world is 
looking at decarbonizing. That’s a long-term 
trend and over time that reduces demand for 
oil as a transportation fuel, but I see demand 
continuing to grow,” said John England, a 
partner specializing in oil, gas and chemicals 
for consulting firm Deloitte LLP in Houston.

“If the future is going to be decarbonized, 
like most people think, there’s a place for 
some companies to be energy companies” 
as opposed to strictly fossil-fuel companies, 
Fryklund observed.

“There are people caught in the middle, 
and those tend to be national oil companies,” 
he said. “What’s happening with national 
oil companies is, they’ve been charged by 
their stakeholders with producing more 
domestically.” 

Andrew Slaughter, executive director 
of Deloitte’s Center for Energy Solutions in 

Houston, sees potential for decarbonizing 
some sectors but believes others will be harder 
to modify. 

“There are markets for oil which are more 
resistant to decarbonization on the supply side. 
You need to decarbonize those in a different 
way, maybe through energy efficiency. It’s a 
very long haul,” he said.

For now, the climate change issue 
represents more of an unknown for the 
industry than an actual brake on activities. 
Planners projecting future oil and gas 
production sometimes include a scenario 
for more rapid action to meet carbon goals 
like those in the Paris Agreement on climate 
change. BP did that in its 2018 Energy Outlook, 
released earlier this year, adding an “Even 
Faster Transition” forecast for accelerated 
decarbonization.

BP’s Outlook considers forces that 
will shape the world’s energy supply and 
consumption to the year 2040. It called its 
basic assumptions, or reference case, an 
“Evolving Transition” scenario that leads to a 
highly diversified global mix of energy sources 
two decades from now. World oil demand will 
be somewhere between 85 million barrels 
per day, under the fastest decarbonization 
scenario, and 110 million barrels per day, BP 
projected. 

‘Plateau, Not Peak’

At the heart of the BP Outlook are 
assumptions about future growth in global 
gross domestic product and energy demand. 
It predicted world GDP will more than double 

by 2040, reflecting more prosperity in quickly 
growing emerging economies and the lifting of 
more than 2.5 billion people from poverty. That 
economic growth is generally in line with past 
GDP increases, it noted. As GDP grows, global 
energy demand will increase by about one-third 
over the coming 25 years, BP forecast.

“Nobody expects oil demand to grow very 
rapidly in the next 25 years, nobody expects it 
to decline very rapidly over the next 25 years,” 
said Spencer Dale, BP’s group chief economist. 
BP projected demand growth will slow in later 
years of its Outlook, but in terms of a demand 
peak, Dale advised, “Think plateau, not peak.”

That’s partly because Dale does not foresee 
substantial downward pressure on future 
transportation-fuel consumption because 
of hybrid and all-electric vehicle sales – he 
dismissed the possibility of “carmageddon.” BP 
estimated that by 2040, the number of electric 
vehicles on the road will reach 300 million, out 
of about 2 billion cars, and around 30 percent 
of passenger car miles will be powered by 
electricity. However, BP’s Outlook does take 
into account slowing growth in vehicle-fuel 
demand, and even includes a scenario for a 
ban on internal combustion engines.

Dale posited a future course for the industry 
with all new investment in oil exploration and 
production eliminated, where world production 
would decline about 3 percent annually. In that 
scenario, global oil production would fall to 
about 45 million barrels per day by 2040.

“Under almost any scenario that I’ve seen 
and even though it’s entirely consistent with 
(holding climate change) to 2 degrees C, 
entirely consistent with electric cars taking 
on far, far greater proportions than almost 
anybody else is predicting, the world will still 
consume enormous amounts of oil in 2040. 
And importantly, the world will need huge 
investments in oil over the next 20 to 30 years 
if we’re going to make sure that we can provide 
as little as 80 million barrels a day in 2040,” Dale 
commented.

“Remember, if we don’t carry on investing, 
that will go down to as little as 40 (million 
barrels a day) or so. And that, under almost 
any scenario, is far, far less than the world will 
need,” he said. “And so, the message from here 
is the world needs significant amounts of new 
investment in oil for many decades to come.”

Natural Gas Demand and Production

The future appears even stronger for 
natural gas production and consumption in the 
BP Outlook. World demand for gas will likely 
grow faster than for either oil or coal, increasing 
at 1.6 percent per year, “with its share in 
primary energy overtaking coal and converging 
on oil by the end of the Outlook,” BP noted.

“From a growth perspective, natural gas 
actually has a more favorable picture going 
forward. We need to keep exploring for and 
finding gas – natural gas is a pretty robust part 
of the future we see,” said Deloitte’s Slaughter.

Future natural gas demand benefits from 
a projected increase in gas used for power 
plants, offsetting declines in hydroelectric 
and nuclear power in overall share of energy 
sourcing, and from a preference for gas over 
coal in decarbonization. In the BP Outlook’s 
base case, global LNG supplies more than 
double to 2040, with about 40 percent of the 
expansion coming over the next five years. 

“People have often referred to natural 
gas as a bridge fuel, but I think it’s part of the 
ultimate plan. So it’s a destination fuel, not just 
a bridge fuel,” England said.

The future for natural gas production 
looks promising, according to Rystad Energy, 
a Norwegian energy research and business 

Exploration Transformation 
This is Part 2 of a two-part series, continuing from last month’s “Exploration Conundrum.”

At the heart of the BP Outlook are assumptions about future 
growth in global gross domestic product and energy demand. It 
predicted world GDP will more than double by 2040, reflecting 
more prosperity in quickly growing emerging economies and the 
lifting of more than 2.5 billion people from poverty.

Continued on next page u

With 300 million electric vehicles expected on the road by 2040, will a “carmageddon” 
drive down the global demand for oil? Photo by Ludovic Hirlimann.
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intelligence company.
“Shale gas production in North America 

is estimated to continue its growth into the 
future, driving overall increase in gas volumes 
in the country amid forecasted declines in 
conventional onshore and offshore output,” 
Rystad Energy noted in its Exploration & 
Production Newsletter in August. 

North America is now the largest gas 
producer in the world with output of 98 
billion cubic feet a day expected this year, the 
company reported. About 70 percent of the 
total is contributed by shale gas production, 
with the Marcellus Shale constituting the 
largest share of total shale volumes. Russia is 
currently the second largest gas producer in 
the world with production of nearly 67 billion 
cubic feet a day forecast for 2018, it noted.

Both Russia and the Middle East, the 
world’s third largest natural gas producer, 
were estimated to have potential for further 
growth in the future. Although Russia holds 
impressive gas resources, many of its large 
discoveries are located in remote areas, posing 
problems for commercial development, Rystad 
Energy wrote. Therefore, it sees few Russian 
discoveries starting production before 2025. 

The Middle East was projected to produce 
62 billion cubic feet of gas this year. “The region 
has promising potential for production increase 
in the long term, which comes from sanctioned 
and unsanctioned fields expected to be 
developed. If these projects start to produce 
as estimated, then Middle East could surpass 
Russia as the second largest gas producer by 
2022,” Rystad Energy predicted. 

“Total global gas production is forecasted 
to reach 415 billion cubic feet per day by 
2025 with North America contributing the 
largest share,” it wrote. “The global gas 
market is expected to see significant supply 
growth going forward, driven primarily by 
unconventional gas from North America. 
With the largest estimated remaining 

recoverable gas resources, North America 
is set to shape the gas supply outlook in the 
medium and long term.”

Squeeze on Capex

Economics are a critical factor influencing 
crude oil and natural gas exploration. 
That includes both product prices and the 
industry’s continuing decisions about capital 
expenditures, or capex. Oil companies evaluate 
exploration economics and make decisions 
about how to deploy capital. Many companies 
have been shifting their spending to stock 
buybacks, dividends and other forms of 
investor return. 

Fatih Birol, executive director of the IEA, has 
warned that world oil supplies will tighten if 
the industry doesn’t restore investment in new 
production following the dramatic cuts made 
during the downturn. 

“Upstream investment shows little sign of 
recovering from its plunge in 2015-16, which 
raises concerns about whether adequate 
supply will be available to offset natural field 
declines and meet robust demand growth 
after 2020,” Birol was quoted as saying at an 
industry gathering earlier this year. 

“Broadly speaking, if you add exploration 
capex with development capex, it’s clear there 
has been a squeeze on capex since 2015, 
which is just beginning to open up,” Slaughter 
observed. “Investor sentiment has said, ‘We 
want to see more return.’ It’s more return driven, 
now.”

“There was a lot of debt taken on in the 
years leading up to the downturn and many 
companies today are trying to repair their 
balance sheets. That’s one of the reasons 
capex hasn’t spun back up like you might 
expect with today’s oil prices,” England said, 
adding that exploration funding extends 
beyond internally generated cashflow and bank 
loans – private equity is actively investing in oil 
and gas projects, he said.

Even OPEC has cautioned that global 
exploration expenditures have fallen below 
necessity. The industry needs at least $10 
trillion in new investment by 2040 if future oil 
and gas supply is going to meet the world’s 
growing demand, said UAE Energy Minister 
Suhail bin Mohammed al-Mazroui, the current 
president of OPEC.

“This year is going to be an interesting year, 
where we are expecting to achieve the balance 
in the market between supply and demand, 
and most important, to see some significant 
investments come into the sector,” al-Mazroui 
said at the International Petroleum Week 
conference in London earlier this year. “We are 
talking about 22 years, and we know it takes 
about five years from deciding to invest to 
finalize the project. So I think we as OPEC are 
keen to see this restoration in the market and 
to work with everyone,” he said.

Upstream Investment

In the near term, upstream spending, 
including exploration, looks set to rise modestly 

as the industry returns to financial 
health, largely because of the climb 
in oil prices that began last year. 
Financial services provider Barclays 
reported overall upstream spending 
will increase 8 percent this year, 
based on its 2018 midyear survey of 
more than 200 companies. Barclays 
revised its projected North American 
upstream budget view to a 15 
percent increase in 2018, adjusting 

for capital spending hikes from several U.S. 
companies. Higher oil prices, increased 
efficiency and rising steel costs due to tariffs 
were all cited as reasons for the increased 
spending.

International upstream budgets were 
predicted to rise 5 percent. Barclays estimated 
that national oil companies, which account 
for the bulk of international spending, will 
increase spending by 9 percent.  But European 
international oil companies plan no increase 
in spending this year, and U.S. internationals 
will reduce upstream budgets by 6 percent, 
Barclays projected.

Risk of Recession

In regard to future crude oil production, the 
contribution from unconventionals, the size of 
industry exploration budgets and the degree 
of exploration success are all wild cards. What 
worries economists is the potential for oil 
supply to lag behind growing global demand, 
leading to another price spike and suppressing 
economies around the world. Mark Zandi, 
chief economist for Moody’s Analytics, has 
been widely quoted as noting, “Quickly rising oil 
prices have been a contributing factor to every 
recession since World War II.”

“I think $150 oil in a short period would 
suck the wind out of the expansion,” Zandi 
said. “Recession risks would be very high.” Oil 
prices rose sharply before the 1990 economic 
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In a world of fluctuating energy prices, 
natural and man-made disasters and 
geopolitical instability, often the only 

certainty is uncertainty. 
To thrive in this environment, companies 

and leaders tasked with supplying the 
world’s energy must find ways to reduce 
risk and to improve decision-making.

A strategy gaining force in recent years 
is “integration,” the practice of combining 
disparate teams to complete single 
projects. 

Integrated teams are increasingly 
common in the energy sector, where 
single business units include geologists, 
geophysicists, petrophysicists, engineers 
and other professionals who work on a 
common project. 

Companies also seek integrated 
information, combining geological and 
geophysical data, for example, to develop a 
complete picture of subsurface conditions 
before drilling a well. 

Integration concepts will be a topic of 
global attention at AAPG’s International 
Conference and Exhibition this month in 
Cape Town, South Africa. 

“Integration to Mitigate Uncertainty,” a 
session chaired by James Faroppa of C&C 
Reservoirs and Anwar Al-Beaiji of Saudi 
Aramco, focuses on how both integrated 
data and integrated teams can help 
companies minimize risk and maximize 
results. 

Integration and Cooperation

Faroppa, C&C’s CEO and chief 
geoscientist, described integration as 
“cooperation, the ability to bring together 
different skills and perspectives that can 
deliver against the task in hand.”

Faroppa said he began to understand 
the importance of integration the first time 
he was involved in planning and drilling a 
well.  

“Until that point I was a seismic 
interpreter, which at times can be a very 
solo task,” he said. “Safely and effectively 
completing a drilling campaign requires the 
integration of many team members.”

AAPG Member Arnab Ghosh, principal 
geologist at Cairn India, shared a similar 
experience. 

“In the beginning of my career while 

working on a project, I was pretty happy 
with the detailed work I had undertaken,” 
he said. “Soon, I realized it was all wrong 
as I have not looked into and considered 
information from other disciplines.”

Multiple Benefits

Ghosh described integration as “the 
most important aspect of subsurface 
understanding.”

He will share his perspectives at the ICE 
session in his presentation “Integration of 
Geological Understanding with Geophysical 
Techniques for Better Reservoir 
Characterization: A Case Study in Ravva 
Block.”

Cairn Oil & Gas, which Ghosh said is a 
“vertical” of Vedanta Limited, is the operator 
with 22.5 percent operating interest in the 
Ravva block in Eastern India. The company 

uses reservoir characterization and 
management to optimize existing activity 
and to find new opportunities. 

Ghosh is responsible for all geological 
activity in the block, including reservoir 
modeling, reservoir characterization, 
production optimization activity, well 
planning operations and maturing near field 
exploration opportunities. 

His day-to-day work emphasizes the 
importance of incorporating data across 
disciplines. 

Ghosh noted that integrated teams 
produce complete, high-quality projects, 
and they finish their work more quickly than 
non-integrated teams. 

“Without integration the same work 
needs to be redone many times,” he said. 

Integration and Teamwork

Session presenter and AAPG 
Member Damian Kelly will discuss how 
Tullow used integration to interpret the 
deepwater channel axis, channel margin 
and levee/overbank facies belts in the 
stratigraphically-complex Enyenra field in 
offshore Ghana.

As principal development geophysicist, 
Kelly interprets seismic data to facilitate 
building reservoir models and to inform 
planning for drilling offset-stacked channel 
pay-sands. 

Kelly forms a part of Tullow’s TEN 
Team, a multidisciplinary subsurface team 
that works on the Tweneboa, Enyenra 
and Ntomme fields for which the team is 
named. 

Kelly described how the office 
setup helps to facilitate teamwork and 
collaboration. 

“In our open-plan office, the team sits in 
close-proximity and works collaboratively 
– consulting with each other individually or 
in small sub-groups when necessary and 
also in meetings to discuss broader project 
and operations-related issues,” he said. “It 
works well.” 

Kelly said the TEN team’s conceptual 
thinking and frequent interaction among 
geophysicists, sedimentologists, 
reservoir engineers, rock physicists and 
petrophysicists were key to building a 

Using Integration to Mitigate Uncertainty 

A highly-capable and collaborative team 
has the best chance of getting it right the first 
time, or at least the best-possible answer in the 
allotted time.

“ “

KELLY

Continued on next page  u

Afadjato (local dialect for “Mount Afadja”), located 
in the Agumatsa Range, near the villages of Gbledi 
and Liati Wote, in the Volta Region of Ghana at the 
border with Togo.
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successful reservoir model for Enyenra. 
“Integration enables the early and fullest 

incorporation of the key project elements 
and produces an aligned and efficient 
project team which can then work the best, 
holistic solution in the time available,” he 
said.  

“A highly-capable and collaborative 
team has the best chance of getting it right 
the first time, or at least the best-possible 
answer in the allotted time. The team - the 
organization - learns and grows. And it’s a 
fun, shared experience – very rewarding; 
and conducive a positive, ‘can-do’ office 
culture.” 

A Culture of Integration

Ghosh and Faroppa said they feel 
fortunate to work for companies who 
embrace integration as a part of the 
culture. 

“All my team members are very open to 
new information and ideas and eager to 
integrate it,” Ghosh said. 

Faroppa described his company’s 
integration as “exceptional.”

“We are a small company with big 
ambition and a winning idea. To leverage 
the value of prior investments in the oil 
and gas industry through the detailed, 
multidisciplinary study of global oil and gas 

fields,” he said. “For us to be successful 
integration is a prerequisite.”  

Kelly said his formation as a 
geophysicist helped him embrace 
integration early in his career. 

“Pretty much all geophysical tasks, 
say from synthetic-tie generation to 
reservoir characterization, involves some 
contributions from, or at least some 
understanding of, the closely-related sub-
surface disciplines,” he said. “The advent 
of (prestack depth migration) technology, 
and the increasing prominence and key 
importance of rock-physics over the past 
decade for me has heightened the need to 
think and work ‘multidisciplinary.’”

Challenges to Implementation

Faroppa noted that achieving integration 
company-wide might be easier said than 
done.

“All agree integration and cooperation 
are required, yet very few fully integrate,” he 
said. “It is not a conscious choice to avoid 
integration; rather, the systems and linear 
processes that many companies put in 
place do not support integration.”

For Faroppa, the principal obstacles to 
are planning and communication.  

“Both (planning and communication) 
need good organization and a supportive 

In the beginning of my career while working 
on a project, I was pretty happy with the detailed 
work I had undertaken. Soon, I realized it was all 
wrong as I have not looked into and considered 
information from other disciplines.

“ “

GHOSH
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Ghana-Togo border, an example of subsurface team integration in action.
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Salt tectonics.   
“It definitely does fascinate me. No 

question,” said the man whose Salt Tectonics 
School is consistently one of the highest-rated 
classes presented by Nautilus USA and AAPG. 

There are several reasons it fascinates him. 
“First, the field manages to incorporate so 

many individual sub-disciplines of structural 
geology: of course diapirism itself, but also 
extensional tectonics, contractional tectonics 
and strike-slip deformation,” he said.

For him it meant he got to work in rift 
basins, orogenic mountain belts and foreland 
basins.

“Second, the study of salt encompasses 
a range of scales, from basin-wide crustal 
deformation to small-scale folds, faults and 
fractures adjacent to diapirs (and then there’s 
what’s inside the salt itself!)”

He’s likes the unpredictable nature of it all.
“Third, the evolution over time is incredibly 

complex and always be different from one 
structure to the next. 

And the fact that salt tectonics affects so 
much else. 

“The salt impacts so many other aspects of 
the local and regional geology (and petroleum 
system), including sediment transport and 
deposition as well as hydrocarbon maturation 
and migration.”

He has also done extensive work in 3-D 
geometry, which fascinates him. 

“For whatever reason, I love unravelling the 
evolution of complex structures (3-D geometry 
plus the dimension of time) and then telling 
those stories to others,” he said.

To him, there’s 3-D geology and then there’s 
everything else in the profession.

“With all due respect to the complexities 
and fascinating aspects of other structural 
geology sub-disciplines, nothing quite 
matches salt structures for the variety of 
incredible 3-D geometries and evolutionary 
pathways – these are simply the most 
complex 4-D problems I’ve ever encountered,” 
said Rowan. 

He said that every salt system is in effect 
a unique plumbing system of a fluid (salt) 
in diapirs and salt sheets connected to an 
evolving deeper reservoir. He then went on to 
explain about the variety of forces (tension, 
compression and vertical loading) that act 
on fluid, the variable-strength containers (the 
sediments above, below, and around the salt), 
and the ensuing resisting deformation, but he 
then stopped himself. 

“But that sounds very complicated. The 
simple reason is that I love telling stories, 
and these are some great stories to tell. 
And it doesn’t hurt that it all has important 
implications for hydrocarbons!”

Industry and Academia

Back to that teaching business. And, while 
it’s true that it’s been 20 years since he left 
academia, “I never really left. I am lucky to have 
landed (through no deliberate planning) in a 
position where I have one foot in industry and 
one in academia. I get to work with wonderful 
academics in different institutions without 
being beholden to one department/university 
in particular. But I also interact with great 
scientists in industry who bring their own skills, 
perspective and fantastic modern seismic 
data into the mix.”

It is, and has always been, about the 
connections.

“I still teach and mentor in large part 
simply because I enjoy it – I love seeing the 
light bulbs go off, I love knowing that (at least 
when I teach for industry, which is most of it) 
they’ll use what they learn as soon as they get 
back to their data, and I love seeing them take 
what I say and then take it a step farther, or 
sideways,” he said. 

The continuity of it all, the through-line, if 
you will, is still appealing. 

“Everything I do – teaching, giving talks, 
writing papers, consulting – is in some ways 
mentoring because it’s all aimed at increasing 
understanding and reducing confusion, 
including my own,” said Rowan.

He’s after perspective, which comes from 
the journey.

“The ideas don’t have to be correct, 
although it’s nice if they are more correct than 
not! The main goal is to get others to think 
more deeply about these topics, how they 
relate to other aspects of the larger geological 
picture, and the implications for hydrocarbons 
or any other practical angle,” he said. 

His Favorite Hobby

As for the award itself – and he is already 
an AAPG International Distinguished Instructor 
and a Distinguished Lecturer – he considers 
the Berg to be something special. 

“AAPG is the premier global petroleum-

Fascination
from page 8

Folded and thinned strata adjacent to a diapir

See Research page 23 u
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IT infrastructure,” he said. “If we don’t 
communicate we can’t integrate, and with 
a globally distributed, team we have to 
ensure we communicate regularly.”

Ghosh added that individual 
communication holds vital importance.  

“Some people may struggle with 
understanding a colleague’s different point 
of view and their reason for drawing a 
conclusion. They also may struggle with 
properly stating their own view with facts 
and examples,” he said. “If they experience 
resistance, demonstrating the importance 
of integration and what benefits it can bring 
along can help them to overcome that 
resistance.”  

Kelly agreed. 
“Resistance can be overcome through 

an open, relaxed environment where it is 
agreed that we are all learning, all willing 
to support the other, and that it is clearly in 
the interest of the common and individual 
good to work-in with each other,” he said. 
“Respect is key.”

International Opportunity

Ghosh and Kelly will join three other 
presenters for the ICE session, which 
includes other case studies from Saudi 
Arabia and offshore Africa. 

Presenters will explain how their 
companies used integration to increase 
end-user value, lower reservoir fluid 
prediction risk, implement reservoir models 
and enhance reservoir characterization.  

Ghosh said he looks forward to 
presenting at ICE, which he considers a 
unique opportunity to share and learn 
about best industry practices.

“An international platform like this is a rare 
event and should not be missed,” he said. 

Faroppa said he decided to chair the 
session “to have the best seat in the house 
to listen to the debate and be part of 
improving integration across the industry.” 

Both look forward to hearing about 
both success stories and lessons 
learned. 

“Often, stories of what has been tried 
and didn’t work can be as informative as 
the best practices,” Faroppa said. EX

PL
OR
ER

Resistance
from page 13 All agree integration and cooperation are 

required, yet very few fully integrate. It is not a 
conscious choice to avoid integration; rather, the 
systems and linear processes that many companies 
put in place do not support integration.

“ “
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AAPG/EAGE/MGS 4th Oil & Gas Conference – Myanmar: A Global 
Oil & Gas Hotspot: Unleashing the Petroleum Systems Potential
Yangon, Myanmar  |  13–15 November 2018
Fourth in the series and continuing from our highly successful third 
geological conference in February 2017, AAPG, EAGE, and MGS are 
presenting another conference in Yangon, 13–15 November 2018. 
Exploration is still in the pre-drill phase, in other areas activities have 
progressed beyond first discoveries to an appraisal phase. As data is 
acquired, the understanding of the petroleum systems, both within 
industry and within academia, is enhanced and the full oil and gas 
potential is unleashed. This conference will provide the opportunity to 
understand the significant progress made over the last 20 months.

AAPG/EAGE Joint Workshop – Reducing Exploration Risk in 
Rift Basins
Kuala Lumpur, Malaysia  |  10–12 July 2019
Exploration in many of the rift basins in the Asia Pacific Region have 
focused on the post-rift section. Much of the remaining exploration 
potential in these basins lies in the under-explored synrift section. 
The aim of this workshop will be to provide interpreters and 
decision makers with a better understanding of the fundamental 
petroleum system elements of rift basins to help them improve their 
exploration programs.

AAPG Geosciences Technology Workshop – Gas Hydrates – 
From Potential Geohazard to Carbon-Efficient Fuel?
Auckland, New Zealand  |  15–17 April 2019
This workshop, the third in New Zealand, aims at capturing the 
current state of research into gas hydrates and at projecting a way 
forward for mitigation of this potential geohazard and extraction of 
hydrates as a possible low-carbon energy resource. The workshop will 
feature latest developments in exploration and appraisal methods as 
well as lessons learned from gas hydrate production tests.

AAPG/EAGE Joint Workshop – Reducing Exploration Risk in Rift 
Basins
Kuala Lumpur, Malaysia  |  10–12 July 2019
Exploration in many of the rift basins in the Asia Pacific Region have 
focused on the post-rift section. Much of the remaining exploration 
potential in these basins lies in the under-explored synrift section. The 
aim of this workshop will be to provide interpreters and decision makers 
with a better understanding of the fundamental petroleum system 
elements of rift basins to help them improve their exploration programs.

APPEX Global 2019
London, United Kindom  |  5–7 March 2019 
APPEX is the only truly global event focussed on prospecting, 
business transaction, and deal making for the oil and gas E&P 
sector – for prospects, properties, products, service providers, 
investors and all the decision-makers necessary to close a deal. 
APPEX 2019 is a two-and-a-half-day high intensity business 
environment that acts as a catalyst for deals to be struck and new 
ventures to be undertaken.

AAPG Europe Regional Conference – Paratethys Petroleum 
systems between Central Europe and the Caspian region
Vienna, Austria  |  26–27 March 2019 
This conference will concentrate on the petroleum systems of the 
Paratethys, from a hydrocarbon exploration and geoscience 
perspective. The geographic focus will be on the Pannonian, Black 
Sea, Caspian Sea basins, and various Alpine folded belts and their 
foredeep/foreland basins in the same region including the Alps, 
Carpathians, Balkans, Pontides, Crimea, and the Caucasus.

AAPG Geosciences Technology Workshop 3rd Hydrocarbon – 
Geothermal Cross Over Technology Workshop
Geneva, Switzerland  |  9–10 April 2019
The Geothermal Crossover Technology workshop will offer an 
exciting knowledge sharing and discussion platform where industry 
experts, country representatives, and academia can share their 
visions and perspectives on how the petroleum and geothermal 
industries can work together to create new opportunities to make 
geothermal energy exploration and production a reality.

AAPG Geosciences Technology Workshop – Exploration and 
Development of Siliciclastic and Carbonate Reservoirs in the 
Eastern Mediterranean
Tel Aviv, Israel  |  26–27 February 2019
This two-day workshop aims to provide a broad platform for 
presenting and discussing the current understanding of petroleum 
geology in the region, encompass themes associated with the full 
life cycle of its plays and reservoirs, and provide an opportunity to 
integrate academia with industry across the Central and Eastern 
Mediterranean.

AAPG/EAGE Shale Gas Evolution Symposium
Manama, Bahrain  |  11–13 December 2018
AAPG, EAGE, and SPE have joined forces to deliver the exciting and 
innovative Shale Gas Evolution Symposium. This two-and-a-half-day 
event will consist of oral presentations, high level keynote talks, 
poster presentations, and breakout sessions. The workshop will 
attract world experts in exploration, characterization, drilling, 
fracturing, and completion. Attendees will benefit from presentations 
on best practices and case studies about what the industry has 
learned from in working with shale gas exploitation in recent years.

AAPG Geosciences Technology Workshop Mexico: Unlocking 
Mexico’s Offshore Potential 
Mexico City, Mexico  |  6–7 March 2019
This two-day Geoscience Technology Workshop (GTW) will feature 
presentations and discussions related to appraisal and 
development in shallow water areas, exploration and production in 
deep water, enabling technologies for offshore activities, and best 
practices and lessons learned following Mexico’s energy reform.

AAPG Geosciences Technology Workshop Brazil: Solutions for 
Appraisal and Development of Onshore and Offshore Fields 
Rio de Janeiro, Brazil  |  June 2019 
An exciting 2-day Geoscience Technology Workshop (GTW) that will 
feature presentations and discussions related to G&G, development, 
and production. The workshop is expected to have 50% geoscien-
tists and 50% engineers in attendance.  Final session themes to be 
determined. 

AAPG Geosciences Technology Workshop Suriname: Recent 
discoveries and exploration and development opportunities in the 
Guiana Basin 
Paramaribo, Suriname  |  5–7 November 2019
Don’t miss this 2-day Geoscience Technology Workshop (GTW) featuring 
presentations and discussions related to tectonic setting and prospectivity 
in the Guiana Basin, recent discoveries in Suriname, Guyana and French 
Guiana, best practices for development in emerging basins, data, and tools 
and technology to optimize offshore operations. Additionally, this GTW will 
go “Beyond Guiana” and look at offshore exploration updates from 
throughout the region, and collaborative strategies for emerging 
hydrocarbon economies, via the government-industry-community.

Hedberg Conference—The Evolution of Petroleum Systems 
Analysis: Changing of the Guard from Late Mature Experts to Peak 
Generating Staff 
Houston, Texas  |  4–6 March 2019
This Hedberg research conference will focus on the changes in 
petroleum systems analysis from the late 1970’s to current day. 
The goal of this conference is to be a “passing of the torch” with 
an exchange of ideas from experienced specialists to young 
professionals. The attendees will be a mix of seasoned experts with 
a depth of knowledge and historical perspective, and exploration 
and development petroleum systems staff on the learning curve.

AAPG Geosciences Technology Workshop – Boosting Reserves and 
Recovery Using Machine Learning and Analytics
16–17 January 2019   |   Houston, Texast
This machine learning and analytics workshop is unique in that it 
focuses on applied analytics with specific, powerful outcomes. 
These analytics are coupled with real-world operational knowledge. 
This workshop is ideal for large, small, and medium-sized 
operators, along with innovative start-ups.

Playmaker Forum - Midcontinent MoneyMaker
April 2019 | Oklahoma City, Oklahoma

AAPG Geosciences Technology Workshop – CO2 
Opportunities Workshop: CO2 for Enhanced Recovery 
and Sustainable Development
March 2019 | Austin, Texas

Hedberg Conference – Hydrocarbon Microseepage: Recent 
Advances, New Applications, and Remaining Challenges
18–20 June 2019 | Houston, Texas

Short Course –  Profitable Development of Shales
12 February 2019   |   Houston, Texas
This course fits in the current approach of focusing less on growth 
metrics only but boosting return of capital, cash flow and returning 
cash to shareholders. In this context this course will provide to the 
participants techniques, procedures, tool kits and field case 
examples on how to further increase oil production in a 
cost-effective way in order to support funding the production growth 
with operation generated cash.
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aim of this workshop will be to provide interpreters and decision makers 
with a better understanding of the fundamental petroleum system 
elements of rift basins to help them improve their exploration programs.

APPEX Global 2019
London, United Kindom  |  5–7 March 2019 
APPEX is the only truly global event focussed on prospecting, 
business transaction, and deal making for the oil and gas E&P 
sector – for prospects, properties, products, service providers, 
investors and all the decision-makers necessary to close a deal. 
APPEX 2019 is a two-and-a-half-day high intensity business 
environment that acts as a catalyst for deals to be struck and new 
ventures to be undertaken.

AAPG Europe Regional Conference – Paratethys Petroleum 
systems between Central Europe and the Caspian region
Vienna, Austria  |  26–27 March 2019 
This conference will concentrate on the petroleum systems of the 
Paratethys, from a hydrocarbon exploration and geoscience 
perspective. The geographic focus will be on the Pannonian, Black 
Sea, Caspian Sea basins, and various Alpine folded belts and their 
foredeep/foreland basins in the same region including the Alps, 
Carpathians, Balkans, Pontides, Crimea, and the Caucasus.

AAPG Geosciences Technology Workshop 3rd Hydrocarbon – 
Geothermal Cross Over Technology Workshop
Geneva, Switzerland  |  9–10 April 2019
The Geothermal Crossover Technology workshop will offer an 
exciting knowledge sharing and discussion platform where industry 
experts, country representatives, and academia can share their 
visions and perspectives on how the petroleum and geothermal 
industries can work together to create new opportunities to make 
geothermal energy exploration and production a reality.

AAPG Geosciences Technology Workshop – Exploration and 
Development of Siliciclastic and Carbonate Reservoirs in the 
Eastern Mediterranean
Tel Aviv, Israel  |  26–27 February 2019
This two-day workshop aims to provide a broad platform for 
presenting and discussing the current understanding of petroleum 
geology in the region, encompass themes associated with the full 
life cycle of its plays and reservoirs, and provide an opportunity to 
integrate academia with industry across the Central and Eastern 
Mediterranean.

AAPG/EAGE Shale Gas Evolution Symposium
Manama, Bahrain  |  11–13 December 2018
AAPG, EAGE, and SPE have joined forces to deliver the exciting and 
innovative Shale Gas Evolution Symposium. This two-and-a-half-day 
event will consist of oral presentations, high level keynote talks, 
poster presentations, and breakout sessions. The workshop will 
attract world experts in exploration, characterization, drilling, 
fracturing, and completion. Attendees will benefit from presentations 
on best practices and case studies about what the industry has 
learned from in working with shale gas exploitation in recent years.

AAPG Geosciences Technology Workshop Mexico: Unlocking 
Mexico’s Offshore Potential 
Mexico City, Mexico  |  6–7 March 2019
This two-day Geoscience Technology Workshop (GTW) will feature 
presentations and discussions related to appraisal and 
development in shallow water areas, exploration and production in 
deep water, enabling technologies for offshore activities, and best 
practices and lessons learned following Mexico’s energy reform.

AAPG Geosciences Technology Workshop Brazil: Solutions for 
Appraisal and Development of Onshore and Offshore Fields 
Rio de Janeiro, Brazil  |  June 2019 
An exciting 2-day Geoscience Technology Workshop (GTW) that will 
feature presentations and discussions related to G&G, development, 
and production. The workshop is expected to have 50% geoscien-
tists and 50% engineers in attendance.  Final session themes to be 
determined. 

AAPG Geosciences Technology Workshop Suriname: Recent 
discoveries and exploration and development opportunities in the 
Guiana Basin 
Paramaribo, Suriname  |  5–7 November 2019
Don’t miss this 2-day Geoscience Technology Workshop (GTW) featuring 
presentations and discussions related to tectonic setting and prospectivity 
in the Guiana Basin, recent discoveries in Suriname, Guyana and French 
Guiana, best practices for development in emerging basins, data, and tools 
and technology to optimize offshore operations. Additionally, this GTW will 
go “Beyond Guiana” and look at offshore exploration updates from 
throughout the region, and collaborative strategies for emerging 
hydrocarbon economies, via the government-industry-community.

Hedberg Conference—The Evolution of Petroleum Systems 
Analysis: Changing of the Guard from Late Mature Experts to Peak 
Generating Staff 
Houston, Texas  |  4–6 March 2019
This Hedberg research conference will focus on the changes in 
petroleum systems analysis from the late 1970’s to current day. 
The goal of this conference is to be a “passing of the torch” with 
an exchange of ideas from experienced specialists to young 
professionals. The attendees will be a mix of seasoned experts with 
a depth of knowledge and historical perspective, and exploration 
and development petroleum systems staff on the learning curve.

AAPG Geosciences Technology Workshop – Boosting Reserves and 
Recovery Using Machine Learning and Analytics
16–17 January 2019   |   Houston, Texast
This machine learning and analytics workshop is unique in that it 
focuses on applied analytics with specific, powerful outcomes. 
These analytics are coupled with real-world operational knowledge. 
This workshop is ideal for large, small, and medium-sized 
operators, along with innovative start-ups.

Playmaker Forum - Midcontinent MoneyMaker
April 2019 | Oklahoma City, Oklahoma

AAPG Geosciences Technology Workshop – CO2 
Opportunities Workshop: CO2 for Enhanced Recovery 
and Sustainable Development
March 2019 | Austin, Texas

Hedberg Conference – Hydrocarbon Microseepage: Recent 
Advances, New Applications, and Remaining Challenges
18–20 June 2019 | Houston, Texas

Short Course –  Profitable Development of Shales
12 February 2019   |   Houston, Texas
This course fits in the current approach of focusing less on growth 
metrics only but boosting return of capital, cash flow and returning 
cash to shareholders. In this context this course will provide to the 
participants techniques, procedures, tool kits and field case 
examples on how to further increase oil production in a 
cost-effective way in order to support funding the production growth 
with operation generated cash.
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Looking at the ruins of the Parthenon 
today, perched high on the Acropolis 
of Athens, it is difficult to imagine that 

those pollution-tainted marbles were once 
the pinnacle of a civilization that gave us 
the principles of philosophy, mathematics, 
logic and democracy. On any given day, the 
multitudes of tourists that visit the site each 
year need to close their eyes and mute the 
city noises of today’s Athens and imagine 
the Parthenon as it was to be able to picture 
Pericles addressing the Athenians.

Looking at the ruins of what is left today 
of Petroleos de Venezuela S.A., it is difficult to 
imagine that, like the Parthenon, it once stood 
proudly as Venezuela’s beacon of modernity. 
PDVSA was the rarest of specimens: a 
successful state-owned corporation and one 
of the most widely praised integrated oil and 
gas companies.

In this essay, I will go back in time and, with 
the benefit of hindsight, try not only to describe 
what PDVSA was like in its heyday but also 
to identify virtues and flaws. Since I spent 
16 years of my professional life in PDVSA, 
my views are not entirely devoid of bias and 
opinions, but I have done my best to err on 
the side of truth as I see it rather than try to be 
neutral.

I have chosen PDVSA in the year 1998 
as the “family portrait” from which to derive 
the analysis. This is the year in which Hugo 
Chavez, then a retired army officer and a 
failed putschist, was elected as president of 
Venezuela in a runaway election. One might 
argue that 1998 was the last year in which 
PDVSA enjoyed relative independence from 
political interference, and the beginning of the 
downward slope that has taken the company 
to the dire straits in which it finds itself today.

The Nationalization

Before we look at 1998, let us briefly jump 
back to 1975, the year in which the then 
president of Venezuela, Carlos Andrés Pérez, 
in an environment of high oil prices, pushed 
legislation through Congress to nationalize 
the oil industry and expropriate the private 
companies that had operated the industry 
since its inception at the beginning of the 
20th century. At the time, the little-known 
truth to Venezuelans was that the country’s 
oil production was in decline and significant 
new investment was needed to recover the 
dynamics of the industry. As a result of the 
nationalization process, PDVSA was created 
as a holding company to manage all oil-related 

operations in Venezuela.  
Ramon Espinasa, PDVSA’s former chief 

economist and now an industry analyst, 
argues that the reasons behind the successful 
transition and the consolidation and growth of 
the national oil industry are many, but the most 
important are as follow: 

u  PDVSA, although a state-owned 
company, was subject to private law – a 
corporation whose shares were the property 
of the nation. Being under private law, PDVSA 
and its subsidiaries were subject to the 
Commercial Code, with the transparency and 
accountability safeguards that this entails. 
The distant relationship ensured that the 
government had no direct interference in the 
operation of the company.

u At the time of nationalization, it was 
decided to keep the structures of the 
transnational

companies that operated in the country, 
which became PDVSA’s affiliates. In the same 
way, the systems of checks and balances 
were maintained to ensure the transparency 
of the national corporations. These structures 
were gradually merged until, in late 1997, there 
was only one operating company. 

u By 1975, almost all the personnel, 
at different levels, were 
Venezuelan. The nature of a 
private law company allowed 
PDVSA and its affiliates to 
ensure competitive salaries 
with the international oil 
industry and thus preserve 
the most qualified personnel, 
at least in the initial stages. 

u PDVSA was allowed 
to retain the net after-tax 
earnings to finance its 
investments. Also, a legal 
reserve of 10 percent of 
annual gross income 
was established to fund 
PDVSA’s expenditures. 

The company was able then to grow steadily, 
financing its investments and paying taxes 
similar to those paid in other oil countries.

In 1975, the Venezuelan oil industry 
produced 2,346 thousand barrels per day, 
down from a production peak of 3,708 in 
1970, and crude oil reserves were of the order 
of 18,390 million barrels. It had four large 
refineries built by the foreign oil companies 
during the 1940s and ‘50s to process light and 
medium oils that would satisfy the residual 
fuel oil market of the Eastern Atlantic Coast of 
the United States but were not adequate for 
the changing transportation market.

Fast Forward

PDVSA circa 1998 is a proxy for the 
evolution of the Venezuelan oil industry 
since its nationalization. This 
is a loose analogy, as 
numbers are a poor 

representation of an organization’s people, its 
strategy and its execution, but it gives at least 
a fair sense of the company and its dynamic 
at that juncture in time.

In 1998, Venezuela’s production was 
3,279 thousand barrels per day of crude oil, 
170 thousand barrels per day of liquefied 
petroleum gas and 3,965 million cubic feet per 
day of natural gas, which amounts to a total 
output of 4,133 thousand barrels per day of 
oil equivalent, out of reserves of 76,108 million 
barrels of crude oil and 146,573 billion cubic 
feet of natural gas – a significant increase 
compared to 1975.

Equally, in 1998 PDVSA had a net crude 
oil refining capacity of 3,096 thousand 
barrels per day, of which 1, 620 thousand 
barrels per day were in Venezuela (including 

Before the Storm
Venezuela’s PDVSA 1998

Historical Highlights
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Isla Refinery in Curaçao), 1,222 thousand 
barrels per day in the United States and 252 
thousand barrels per day in Europe; this was 
the result of PDVSA successfully pursuing, 
during the ‘80s and ‘90s, the so-called 
“Internationalization Strategy.” The strategy 
called for the acquisition of refining capacity in 
principal markets to ensure collocation of its 
increasing volumes of medium and heavy oil, 
while in parallel investing heavily in Venezuela 
to transform its refineries to eliminate residual 
fuel oil and increase production of high-
quality white products, as the world’s market 
demanded.

The CITGO group of refineries in the United 
States (nine refineries), Nynas Petroleum in 
Swede, Belgium and the UK and Ruhr Oel in 
Germany, formed a valuable set of assets: 45 
percent of crude oil exports and 85 percent 
of the Venezuelan heavy oil was processed in 
these refineries.

By 1998, PDVSA was on the road to 
becoming an energy company, long before 
such denominations were in vogue: first, 
the government had assigned to PDVSA 
the management of the troubled national 
petrochemical industry and later the control 
of the coal mines on the western side of 
Venezuela. Also, PDVSA had finally created 
an affiliate exclusively dedicated to the 
development of the natural gas industry, and 

through the use of proprietary technology, 
Orimulsion, had developed a niche 

market of under-boiler fuel based 

on a portion of its vast heavy hydrocarbons 
resources in the Orinoco Belt.

All of this evolution required technology 
and well trained personnel. The technology 
was the responsibility of the Venezuelan 
Institute of Petroleum Technology, or INTEVEP, 
the research laboratory that registered more 
than 300 patents between 1976 and 1999, 
and employed around 160 researchers with 
doctorates and more than 200 with master’s 
degrees by 1998. The training and education 
were carried out mainly by the International 
Center for Education and Development, or 
CIED, an educational institution that evolved 
to become a corporate university, and had 
the capacity to cater to 2,000 people per day, 
providing a wide range of courses through 
all of its sites across the nation, from basic 
technical training to advanced executive 
education.

In the ‘90s, with the blessing of the 
government, PDVSA designed and executed 
the “Apertura Strategy,” namely, devising 
business models that would allow for 
the participation of private capital in the 
development of upstream projects as 
well as involvement in the internal market 
distribution chain. The business models 

took many forms: operational contracts 
for marginal fields, profit sharing 

contracts for risk exploration 
and joint ventures for 

the development of 

integrated projects for the Orinoco Belt.
By 1998, this strategy attracted 55 

companies from 18 different countries, 
including 12 Venezuelan companies, collecting 
U.S. $2 billion ($3 billion in today’s money) 
in signing bonuses and commitments 
to invest up to $20 billion until 2001 ($30 
billion today). As a result, PDVSA awarded 
or created 33 operating contracts, four 
joint ventures in the Orinoco Belt, eight 
profit sharing risk exploration contracts, as 
well as multiple foreign and Venezuelan 
companies participating in the lubricants 
and gasoline retailing business. The strategy 
encompassed a veritable cornucopia of actors 
and investments that permitted the nation to 
envision a bright future in synchrony with its 
abundant hydrocarbons resource base.

An Illusion Shattered

By the end of 1997, PDVSA had become a 
very complex corporation, and under pressure 
from rising costs, low prices and the growing 
role of foreign companies in the industry, it 
embarked on a major reorganization of its oil 
and gas business. PDVSA decided to merge 
its three integrated oil and gas operating 
affiliates (Corpoven, Lagoven and Maraven) 
into one, creating business divisions in their 
place, under the management of a now 
empowered PDVSA. The reorganization, 
although undoubtedly necessary from a 
business point of view, left in its wake a 
number of fault lines in the form of discontent 
among personnel and the forced coexistence 
of diverse corporate cultures – a legacy from 
pre-nationalization days whose importance 
was underestimated and did not bode well for 
the years to come.     

By 1998, PDVSA’s long journey since its 
inception was, by most accounts, a success. 
However, its technical and commercial 
evolution was not entirely celebrated within a 
country that felt the oil industry continued to 
be privileged territory. The OPEC quota policy, 
for example, was always a contentious issue 
between Venezuela’s oil ministry and the 
company technocrats. Other, more significant 

sources of irritation were oil workers’ salaries 
and benefits; the isolation of the industry 
from general society – in particular, from 
the communities in operational areas; the 
discussion around the investments overseas; 
and, importantly, the controversy surrounding 
the growing role of foreign capital in the 
upstream side of the business. To be sure, 
this irritation was not limited to politicians – it 
extended to academics, business people and 
the general public.

PDVSA managers were raised in a culture 
that strove first and foremost for technical 
prowess and, in hindsight, were ill-equipped to 
be sensitive to the possible political nuances 
of their activities and decisions. In modern 
management speak: PDVSA was not very 
adept at managing its stakeholders. In turn, 
paradoxically, society at large cared very little 
about understanding the business of the oil 
industry, so long as it was generating enough 
revenue for the country to share.

When Hugo Chávez came into office in 
1999, in an environment of low oil prices, 
he did not arrive alone. He brought with 
him a prejudiced opinion of the oil industry 
and its workers, borne of years of tension 
and misunderstanding, as well as a cadre 
of advisers made of PDVSA’s historical 
adversaries. Not surprisingly, the PDVSA 
establishment was apprehensive about its 
new political masters. The two forces were 
bound to clash sooner or later, and after 
some skirmishes, the tensions exploded 
destructively in the widely reported but little 
understood PDVSA crisis that boiled up in the 
spring and winter of 2002.

After 20 years, little remains of the PDVSA 
described here. As a Venezuelan, I still struggle 
between the sadness of paradise lost and 
the realization that the utopia was flawed 
and that the loss was inevitable. State-owned 
enterprises are prone to failure, either through 
inefficiency or as victims of political meddling, 
and PDVSA turned out to be no exception. 

In Athens, the ruins of the Parthenon bear 
witness to a bygone golden age. In Venezuela, 
the possibility of progress that once was its 
oil industry is almost impossible to identify 
among the rubble in a country entangled in 
political and economic turmoil. Venezuelans 
seem to have forgotten the principles that 
guided their aspirations and dreams for 
decades and are now being forced to deal with 
a world of shattered illusions.  EX
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Historical Highlights is an ongoing 
EXPLORER series that celebrates the “eureka” 
moments of petroleum geology, the rise of 
key concepts, the discoveries that made a 
difference, the perseverance and ingenuity of 
our colleagues – and/or their luck! – through 
stories that emphasize the anecdotes, the 
good yarns and the human interest side of our 
E&P profession. If you have such a story – and 
who doesn’t? – and you’d like to share it with 
your fellow AAPG Members, contact Matthew 
Silverman at silverman_matthew@yahoo.com.
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a guest lecturer at the Institute for Advanced Studies in Administration in Venezuela, 
University of Los Andes in Colombia, the Monterrey Institute of Technology and Higher 
Education in Mexico, Harvard University and Georgetown University. Pacheco holds a 
bachelor’s degree in mechanical engineering from the University of Zulia in Venezuela, a 
master’s from Manchester University and a doctorate from Imperial College of Science 
and Technology, University of London.



20 EXPLORER  NOVEMBER 2018By LUIS VERNENGO, EDUARDO TRINCHERO and FABIÁN SCAZZIOTA

The Mina El Carmen Formation in the 
Golfo San Jorge Basin, Argentina, 
contains a large number of isolated 

reservoirs that make a sizeable contribution 
to the overall production from the basin. The 
main reservoirs are linked to the sedimentary 
channels that have resulted from fluvial-
lacustrine deposition in low-relief plains 
developed in proximity to volcanic areas. 
Consequently, the lateral variation of facies, 
pinchouts and sedimentary discontinuities 
generate low connectivity among the 
reservoirs. The thickness of the reservoirs is 
below seismic resolution, which makes the 
detection of the channel sands challenging.

The above-stated challenges can be 
overcome by evaluating the application 
of various interpretation tools and special 
processes, so that the reservoir sands can 
be detected and visualized in terms of their 
geometry, orientation, extension, thickness 
and position in the stratigraphic column. 

Geologic Context

Located in central Patagonia, the GSJB 
is the most prolific basin in Argentina and 
ranks second in terms of the remaining 
hydrocarbon reserves, after the Neuquén 
Basin. More than 40,000 wells have been 
drilled throughout the basin so far, and it 
is expected that the basin will remain the 
center of activity for the decades to come. 
The GSJB encompasses parts of Chubut and 
Santa Cruz provinces and extends offshore 
onto Argentina’s continental shelf. The basin 

has already produced in excess of 3 billion 
barrels of oil and accounts for 48 percent of 
the country’s production. 

The oil and gas productive Chubut 
Group  in GSJB began with the Pozo D-129 
Formation, which is mainly of lacustrine 
origin, with low to moderate organic content 
(0.5 to 3 percent total organic carbon), and 
is considered the primary source rock of the 
basin.

 The stratigraphic column continues 
upward with the Mina El Carmen and 
Comodoro Rivadavia formations (Upper 
Cretaceous), deposited under late sag 
conditions as fluvial-shallow lacustrine 
units and constitutes the main reservoirs of 
the basin. All these Cretaceous formations 
comprise the Chubut Group, which shows 

indications of intense volcanic activity during 
its depositional history. The units are a part 
of a regional fluvial system that flowed to 
the southeast. Active channels, exhibiting 
meandering, braided and low-sinuosity facies 
commonly occur. Consequently, the lateral or 
vertical changes in the fluvial architecture of 
Mina El Carmen formation are well known. 
Once the hydrocarbons were generated in 
the source rock 50 to 80 million years ago, 
migration took place via a network of faults 
and pathways that were formed during 
extensional and compressional tectonic 
regimes that took place during those times. 

 The Early Cretaceous Pozo D-129 
Formation is up to 1,500 meters (about 
5,000 feet) thick and comprises conventional 
faulted and high permeability sandstones 

occurring at depths of 6,600 to 15,800 feet. 
The trap mechanisms seen in the basin vary 
from structural (faulted anticlines and tilted 
horst blocks) to stratigraphic pinchouts. 
The basin is currently producing 230 million 
barrels per day. Production from many of the 
wells is declining due to the long production 
history. Overlying these units there is a group 
of interbedded Tertiary deposits of marine 
and continental origin.

Applications

The study area is to the northern part of 
the GJSB and the structural interpretation 

Identification of Isolated Complex Productive 
Reservoirs in Fault-Controlled Fluvial Systems 
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Figure 3: Chair displays showing (a) spectral 
decomposition frequency horizon slice at 36 hertz, 
and (b) P Impedance horizon slice near the top of 
Mina El Carmen formation. By animating the different 
frequency slices it was possible to appreciate 
the best definition of the fluvial environment with 
its associated geologic sub-environments, as 
well as thickness variations, including thickness. 
The stratigraphic limits shown by the spectral 
decomposition were corroborated by wells data.
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was first carried out with the aim of 
recognizing the potential conditions for 
containing and producing hydrocarbons 
in the fluvial units comprising the Mina El 
Carmen Formation. The horizons and faults 
were picked after correlation with well log 
curves, which provided insights into the 
compartmentalization of the faults blocks. 
Next, the seismo-stratigraphic analysis 
was performed for highlighting, isolating 
and characterizing amplitude signatures 
of interest and by making use of seismic 
attributes, such as instantaneous amplitude 
extraction, spectral decomposition and 
impedance inversion.

In figure 1, we show the geobodies 
extracted within the Mina El Carmen 
Formation that are oriented in the north-
south direction. The horizon picked near 
the top of the Mina El Carmen Formation 
is shown as well as a local master fault in 
red. The instantaneous amplitudes were 
computed over the geobodies and the 
variation in their color display illustrates 

the seismo-facies variations therein. The 
internal discontinuities that are intersecting 
the geobodies are also seen. The shown 
geologic architectural elements are inter-
related and make up a complex hydrocarbon 
trap system. A few wells have been 
drilled before the channel interpretation 
depicted in figure 1 was carried out, but the 
reprocessing of the seismic data and its 
detailed interpretation helped understand 
the geobodies spatial development. The 
wells drilled subsequently corroborated 
the existence of the presence of the fluvial 
channel reservoirs as was inferred.

A few kilometers to the north of the 
channel shown in figure 1, we show 
another isolated fluvial channel in figure 
2a, interpreted similarly. The colors of the 
instantaneous amplitude on the geobodies 
exhibit the lateral seismo-facies variation, 
but the fault seen in red on the structural 
map at the top of the fluvial system seems 
to show the discordance on the channel 
geobody distribution.  In figure 2b, we show 
the zoomed version of the channel geobody 
so that it exhibits the seismo-facies variation 
better. The two wells drilled in the red and 

yellow facies marked on the figure turned 
out to be producers, adding support to the 
interpretation.

The spectral decomposition of 
seismic data has been frequently used for 
examining geological features at individual 
or specific frequencies, within the seismic 
bandwidth. Such applications lead to 
detection of thin layers, and their geologic 
characteristics not easily interpreted on 
seismic amplitudes. Many articles on 
spectral decomposition have appeared 
in the pages of Geophysical Corner (Dec. 
2013, Jan. 2014, Aug. 2014 and May 
2016). Likewise, impedance inversion of 
seismic data enables interpretation of 
the subsurface target zones as geologic 
intervals separated by acoustic impedance 
contrasts, rather than as acoustic 
impedance interfaces, displayed and 
interpreted on seismic data.

Both the above processes were carried 
out for the seismic data volume at hand. In 
figure 3 we show horizon slices near the top 
of the Mina El Carmen Formation from the 
spectral decomposition frequency volume 
at 36 hertz (figure 3a), and the P-impedance 
volume. Notice how the frequency and 
P-impedance slice displays show the fluvial 
channel definition as well as its thickness 
variation intersected with the discontinuities 
in red. The drilled wells shown as black lines 
corroborated this interpretation.

Finally, in figure 4, we show examples of 
different channels that were recognized in 
the northern flank of the GSJB.

The frequency horizon slices at 35 
hertz exhibit the fluvial channels clearly. In 
contrast, the horizon slice from the RMS 
amplitude cube close to the top of the 
fluvial system and shallower than the other 
shows smaller width channels and in a more 
complex system.

Figure 1 (far left): Extracted geobodies that conform with the existing fluvial system, together with 
the some of the wells drilled (some with well logs), one of the interpreted horizon and one of the main 
faults. The instantaneous amplitude attribute was applied to extracted geobodies with north-south 
general arrangement. The variation in the colors of the attributes indicates the seismo-facies variations 
and internal discontinuities existing in each geological body. The horizon near Mina El Carmen 
formation top and the local master fault (in red) are also shown. The heterogeneity of the sequences is 
interpreted by the lateral variations in the amplitudes as well as the instantaneous amplitudes on the 
extracted geobodies.

Figure 2. Probably fault controlled fluvial channel geobody (low seismic resolution and small fault 
displacement). a) This one is covisualizated with the structural map referred to a marker above of the 
fluvial system. b) this detail of the fluvial geobody shows de sismofacies arrangement inside of it. The 
two productive wells were drilled in the red-yellow facies. The 3D perspective visualization allows to 
understand the general geometry and detailed shape of each part of the isolated channel. 
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companies, responsible of exploration and 
exploitation projects in the Golfo San Jorge, 
Austral and Neuquén basins. Scazziota 
has published in several congresses in 
Argentina, Chile and Venezuela on topics 
like surface and subsurface geology, 
reservoir characterization and seismic 
interpretation for continental and marine 
environments. He was awarded the prize 
for the best paper in VIII Exploration and 
Development of Hydrocarbons Congress, 
Mar del Plata, Argentina in 2011.

Figure 4. a) and b) The figures show examples 
of fluvial system channels sorrounding the study 
area, visualized with SD frequency slices (35 Hz). 
C) Fluvial channels close to the top of the studied 
system. In this case it is possible to appreciate a 
horizon slice from RMS amplitude cube. d) and e) 
Detail of abandoned meanders. These examples 
of SD frequency slices allow to appreciate the 
sinuosity degree of the meanders and evaluate 
the deposition energy of the system and the 
better positons to found reservoirs of interest.
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downturn, climbing to $40 after Iraq invaded 
Kuwait. The 2008-9 recession was preceded 
by an increase in the price of crude, with Brent 
nearing $140 a barrel. Today, the re-imposition 
of sanctions on Iran is expected to push oil 
prices up.

“No one yet knows how much supply the 
world will lose because of Iran, but the last 
time sanctions were imposed in 2012 it was 
1.2 million barrels,” said Bjørnar Tonhaugen, 
senior vice president of oil markets for Rystad 
Energy.

For the longer term, if exploration falters, 
the price ceiling for crude could be very high. 

In its “Annual Energy Outlook 2018,” the 
U.S. Energy Information Agency included a 
High Oil Price scenario in which Brent crude 
would reach $229 a barrel by 2050, adjusted 
to 2017 dollars. “The High Oil Price case 
reflects the impact of higher world demand for 
petroleum products, lower (OPEC) upstream 
investment, and higher non-OPEC exploration 
and development costs,” the EIA noted.

Projections of future U.S. oil production in 
the EIA Outlook’s Reference case are less rosy 
than some other forecasts, as exploration only 
offsets field declines. 

“Despite rising oil prices, Reference case 
U.S. crude oil production levels off between 11 
million and 12 million barrels per day as tight 
oil development moves into less productive 
areas and as well productivity declines,” the 
EIA forecast.

“Previously announced deepwater 
discoveries in the Gulf of Mexico lead to 
increases in Lower 48 states offshore 
production through 2021. In the Reference 
case, offshore production then declines 
through 2035 and remains flat through 2050 
as new discoveries offset declines in legacy 
fields,” it reported.

The EIA also rejected the idea of future 
vehicle-fuel prices declining because of a 
demand peak. “Retail prices of motor gasoline 
and diesel fuel are projected to increase from 
2018 to 2050 in the Reference case, largely 
because of expected increases in crude oil 
prices,” the EIA noted. “Although the spread 
between diesel fuel and motor gasoline retail 
prices has tightened on a volume basis in 
recent years, this trend reverses through 
2041 because of strong growth in global 
diesel demand for use in transportation and 
industry.”

Reasons for Optimism

Slaughter called 2018 a landmark year, with 
the world reaching 100 million barrels per day 
of crude oil and liquids production for the first 
time. Because of natural field declines, the 
industry will need to replace at least 3 million 
to 4 million barrels per day of production for 
decades to come, he said.

Only a handful of companies, not many 
more than a dozen, have been leading 
worldwide oil exploration, Fryklund observed. 
“The big dilemma everybody is wrestling 
with is, ‘What’s the future of new venture 
exploration?’” he said. “The top 10 explorers 
in the world, over the last 10 years, have been 
more or less the same companies,” with a few 
companies dropping off the list or coming 
back onto it at various times.

“We see the overall U.S. production hitting 
a plateau in the mid-2020s. At that time you’re 
at 15 million barrels a day,” Fryklund said. 
“With decline, 7 million barrels/day will have 
to be replaced.” He said new oil could come 
from Alaska, the Gulf of Mexico (both the U.S. 
and Mexican sides), the San Joaquin Basin 
in California or the East Coast. “Given what 
we know about analogs and the conjugate 
margins, there’s probably significant oil 
resources on the U.S. East Coast,” Fryklund 
said.

As one positive sign, the oil industry 
opened a total of 19 new basins or producing 

areas around the world in recent years, 
Fryklund noted. “The issue is, because those 
are what I call mini-basins, you have to be 
there first. And if you’re a big guy, you have to 
take a big position,” he said. 

This might be the most positive sign for 
future exploration: Despite going through a 
severe downturn, the industry seems to have 
returned to optimism. For some good reasons.

Since commencing a major exploration 
effort offshore Guyana in 2008, Exxon 
Mobil and its venture partners have made 
nine discoveries there. In an August news 
release, the company reported “plans for 
rapid exploration and appraisal drilling. A 
second exploration vessel, the Noble Tom 
Madden, is due to arrive in Guyana in October 
to accelerate exploration of high-potential 
opportunities and will commence drilling at 
the Pluma prospect approximately 17 miles 
(27 kilometers) from Turbot.”

Phase 1 of Exxon’s Guyana project is 
projected to begin producing up to 120,000 
barrels of oil per day oil by early 2020. Phase 
2, targeted for sanctioning by the end of this 
year, is designed to produce up to 220,000 
barrels per day in 2022, Exxon reported. A third 
development, Payara, will target sanctioning 
in 2019 and produce approximately 180,000 
barrels per day as early as 2023. 

In recent exploration results, the Dorado oil 
discovery on the North West Shelf off Western 
Australia is the largest field found in that area 
in the last 30 years, according to operator 
Quadrant Energy Ltd. Shell reported a sixth oil 
discovery in the deepwater Norphlet play in the 
U.S. Gulf of Mexico. Extending the industry’s 
success in the Western Desert of Egypt, 
Eni made an oil discovery with its first well 
exploring deep sequences of the Faghur basin. 

 “I think there’s renewed optimism. After a 
number of years where returns were below 10 
percent, we think they were above 10 percent 
in 2017. That means they’re in the black,” 
Wilson noted. She explained that at a 10 
percent discounted rate, value creation below 
10 percent is negative. Companies are now 
able “to deliver more value overall than the 
cost of exploration,” she said.

“In 2018 we’ve seen more Alaskan success, 
which is onshore. It’s Arctic, but it’s enormous. 
It’s not unconventional in that it’s not ultra-low 
permeability – it’s more about finding the 
sweet spot of that trend,” she observed. “They’ll 
probably bring unconventional technology to 
that play.”

Efficiency remains the key concept for 
the oil and gas industry today, both upstream 
and downstream. Economic discipline 
and production maximization rule in the 
upstream sector. And for exploration, the 
buzzword might be “cooperation,” as operators 
hope closer ties with suppliers and service 
companies enable better deployment of 
resources and hold costs in check. Fryklund 
noted that operators are already reshaping 
themselves around new models of operation. 
“We see the future really being defined around 
the business models of the companies,” he 
said.

Whether or not the industry will invest 
sufficient capital in exploration remains to be 
seen. 

Most companies emerged from the 
downturn bloodied and bruised, and are still 
cautious about risk commitment. Still, there’s 
hope that exploration budgets will be rebuilt 
and the industry will go back to the business 
of finding oil and gas.

“I don’t buy that this is a crisis for 
exploration,” Slaughter said. “I see it as an 
opportunity.”  EX
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Conclusions

Application of appropriate interpretation 
tools to understand the sedimentary 
systems and their associated structural 
schemes is one of the most important 
goals for seismic interpreters, especially in 
geological environments with high degree 
of complexity. Spectral decomposition and 
acoustic impedance inversion, taken together, 
are relevant to establish the dimensions and 
orientation of the sedimentary bodies present 
in the study area. Due to the existence of 
trustworthy data, the interpretation carried 
out in the case study described above was 
done with a greater degree of certainty. There 

are plans to use these applications in more 
remote areas with advanced wells prospects. 
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based society, and to be in the company of 
some of the previous recipients is a great 
honor and, frankly, humbling,” he said. 

He wants to thank both Carl Fiduk, from 
WesternGeco in Houston, and Thomas 
Hearon, from the Colorado School of Mines, 
for nominating him, even though he’s pretty 
sure it’s going to cost him.

“They are good friends, and I suspect they 
had an ulterior motive: hoping that I would feel 
obligated to buy them beer and wine every 
time we’re together for the rest of our lives!” 
he said. 

Rowan is 63 now, a fact that isn’t slowing 
him down, until – or unless – it does. 

“There are so many papers I need and 
want to write, there are so many great 
datasets to look at, there are so many new and 
challenging problems to tackle. I’m sure that, 

health permitting of course, I’ll keep going at 
this pace for a fair while. I’m 63 and I can see 
doing the same thing at 73. Probably not at 
83, but I’ll never completely quit. People retire 
in part so they can spend more time on their 
hobbies. The research is my hobby,” he said.  

His advice to the next generation, includes, 
as you’d expect: surround yourself with smart, 
accomplished people and to never stop 
learning. 

But there is something else: “Learn to say 
‘I don’t know.’ It’s honest and it’s liberating 
– it frees your mind to pursue alternative 
solutions.” 

Rowan still has goals, still has dreams, but 
he also has this wish.

“What I really need is a wealthy patron who 
will sponsor me, take care of all the necessities 
like paying the mortgage and travel costs, and 
allow me to spend time on the research that 
interests me!”

The patron is also going to have to buy 
those drinks for Fiduk and Hearon.  EX
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MISCELLANEOUS

More companies CHOOSE SES from 23 geosteering 
apps. 3D petroleum engineering logic is uniquely 
embedded under the hood making it more accurate 
and valid for all directional drilling. SES contains 
practical, exclusive, enabling technologies that help 
get results. 18 years in the making and always 
getting better! Free trial and training available.

www.makinhole.com
Stoner Engineering LLC

* * * * * * * * * * * * * * * * * * * *

Dry Erase Geological
Globes of the Earth

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

www.realworldglobes.com

* * * * * * * * * * * * * * * * * * * *

Unique Petroleum Geology focused field trips 
on shelf to basin sedimentary transitions, source 
rock sequence stratigraphy, extensional and 
compressional tectonics. Courses are designed for 
multi-disciplinary resource exploration teams with 
special emphasis to tie subsurface data to outcrop. 
Small class size with jeep transportation.  
For more information contact  
riograndegeologyfieldtrips@gmail.com

* * * * * * * * * * * * * * * * * * * *

FOR SALE: Illinois Basin Consulting Geologist 
files, prospects, area studies, maps, logs, state 
publications, etc. Reply To: sutter63@twc.com

POSITION AVAILABLE

Sedimentary Geologist—Calvin College 

The Department of Geology, Geography and 
Environmental Studies at Calvin College invites 
applications for a tenure-track, sedimentary geology 

position beginning September 2019.
Ph.D. in hand or near completion is required. 

The successful candidate will teach Sedimentation 
and Stratigraphy, Historical Geology, and be a team 
member in teaching GIS as well as field courses 
in Montana. Additional teaching could include 
Oceanography, Paleontology, Hydrogeology, or other 
topics depending on the candidate’s background 
and interests. The successful candidate will be 
encouraged to develop a research program with 
undergraduates.  Information about the department 
can be obtained at www.calvin.edu/geo. 

Calvin College is a Christian college in the 
Reformed tradition, and all faculty are expected to 
support the college’s religious commitment and 
educational mission.  Calvin is building a tradition 
of diversity, and seeks faculty who will contribute 
to that effort. More information can be obtained at 
http://www.calvin.edu/go/facultyopenings. 

Applicants should send a full curriculum 
vitae; a letter of application that addresses the 
requirements and responsibilities of the position; 
a 250-500 word statement explaining how you 
seek to express your Christian faith in teaching and 
scholarship; and three letters of recommendation.  
Send these documents to: Dr. Deanna van Dijk, 
at dvandijk@calvin.edu.  We will begin reviewing 
applications starting 1 December 2018.

* * * * * * * * * * * * * * * * * * * *

Petroleum Geologist
Alaska Department of Natural Resources –  

Division of Oil and Gas
 
 Are you looking for a dynamic, exciting, 
professional work environment?
 The Department of Natural Resources, Division 
of Oil & Gas, is recruiting for a Petroleum Geologist.  
The position is an exempt, full-time, permanent 
position, salary DOE.
 Please go to http://dog.dnr.alaska.gov/Home/
Newsroom for a complete job description and 
application instructions.
 The State of Alaska is an equal opportunity 
employer and supports workplace diversity.  
Individuals requiring accommodations call  
800-587-0430 Voice or 800-770-8973 TTY/TDD 
(Relay Alaska).

Classified Ads



EXPLORER  NOVEMBER 201824 By PAUL WEIMER

For the past 18 years, the Interactive 
Geology Project at the University 
of Colorado has been creating 

scientifically accurate animations to 
illustrate geologic processes for K-12 
education and public outreach.

The motivation for this project came from 
my challenges of teaching second semester 
introductory geology (Historical Geology). My 
basic observation was that about 98 percent 
of these students were simply not wired to 
think in 3-D or 4-D. As a result, they had great 
difficulties grasping spatial and temporal 

events in historical geology.
In looking for ways to help students 

visualize these abstract concepts, I 
found that creating animations improved 
students’ understanding considerably. This 
is especially true when presenting for K-12 
students.

AAPG members were first introduced 
to the IGP’s animation work at the opening 
ceremony of the 2015 ACE in Denver. John 
Robinson, the meeting’s general chair, 
kindly let us show a 25-minute movie that 
illustrated Colorado’s geologic origins. This 

video, with extensive computer animations, 
is representative of our work. However, due 
to the continued drop in oil prices, by the 
end of 2015 we had no funding, so we put 
the program into hibernation (suspended 
animation), with the plan of rebooting it 
once commodity prices had risen and we 
could develop sustained funding. 

Five-year Plan 

The AAPG Foundation has been 
essential to our efforts; we received 

financial support several times from 
2004 to 2015. Now, with their customary 
optimism, Foundation trustees Ray 
Thomasson and Jim Gibbs (chair) have 
been critical to the current round of 
funding. And with this support from the 
AAPG Foundation and private donors, we 
are now embarking on a five-year plan with 
three primary goals:

u Create videos of the 48 states using 
extensive computer animation

u 3-D animations of nature scenes 
through time

u A cell phone app that senses the 
user’s geo-location and then shows that 
location’s geologic evolution through time

We plan to initially develop a series of 
animated videos that show the evolution 
of the geology for each of the continental 
United States. These animations will be 
similar to those we created for the state 
of Colorado. The purpose of these videos 
is to provide education and outreach in a 
number of deliverables for each state and 
region.

We also are animating the evolution 
of each of the United States’ 14 geologic-
geographic provinces. Importantly, once 
these 14 animations are created, they will 
become the foundation for specializing the 

Developing Animations for  
K-12 Education and Public Outreach 
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content for each state video.
Because each state has different places 

of special interest, the remaining content 
of the videos will be developed to fit the 
purpose of each state.

To reach the largest population, all 
of our products must be delivered with 
the newest, most engaging technology. 
Website delivery remains the starting 
point for all animations. For the next few 
years, we envisage that all material will be 
delivered on phones; beyond that, we make 
no predictions. This means all content 
must be developed on a number of mobile 
platforms that are capable of augmented 
reality displays. 

We also are developing content for 
viewing on 3-D virtual reality glasses and 
goggles. In essence, viewers can have a 
videogame-like experience as they walk 
through any designed geologic scene.

Other Supporters

We are developing this project under the 
aegis of:

u The American Geosciences Institute 
– One of AGI’s primary charges is to 
coordinate geologic outreach for their 
52 supporting professional societies. As 
such, AGI has a national and international 
reputation for the dissemination of 
outreach projects. Their expertise is 
invaluable to the successful completion 
and distribution of this project.

u The Denver Museum of Nature 
and Science – DMNS is the leading 
natural history museum of the Rocky 
Mountain region, and we have worked 
with them in earnest for six years in 
developing geologically accurate nature 
scenes from the past. Their expertise in 
paleobiology and paleobotany is essential 
to the accurate reconstruction of paleo-
landscapes.

u The Association of State Geologists 
– ASG comprises all state geologists (49 of 
50 are represented). Their support will be 
essential to help us find the correct people 
in each state for input and distribution.

u Private funds have been the primary 
source of our support, and we continue to 
seek donations.

This project is being funded as part of 
the AAPG’s Foundation mission to support 
educational, charitable and scientific 
objectives that directly or indirectly affect 
the geologic profession and general public.

We plan to have a booth at the AAPG 
2019 Annual Convention and Exhibition 
in San Antonio next May where we will 
demonstrate our most recent products. 
We hope you’ll stop by and try our virtual 
geo-reality – maybe even walk through a 
Late Cretaceous swamp – and tell us what 
you think.

For more information, visit  
igp.colorado.edu.

(Editor’s note: Paul Weimer, an AAPG 
Honorary Member, was AAPG president in 
2011-12.)
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There are approximately 90.55 billion 
barrels of undiscovered technically 
recoverable oil and a mean of 

327.58 trillion cubic feet of undiscovered 
technically recoverable natural gas in the 
federal outer continental shelf of the United 
States. 

That’s according to a report issued by 
the United States Bureau of Ocean Energy 
Management. The outer continental shelf 
of the United States includes 26 planning 
areas from the North Atlantic region all the 
way to the north shore of Alaska.

The exploration possibilities of all that, if 
not endless, are pretty encouraging. 

And those possibilities will be discussed 
in an oral presentation at this year’s AAPG 
International Conference and Exhibition in 
Cape Town, South Africa.

Play-based Methodology

“The methodology used,” said Matt 
Frye, who will be among those leading the 
discussion, “is suitable for both conceptual 
plays where there is little specific 
information available and for developed 
plays where considerable information from 
discovered oil and gas fields is available.”

Frye is chief of BOEM’s Resource 
Evaluation Division.

This BOEM assessment report – the last 
full version came out in 2016, but it was 
updated earlier this year – covers crude oil, 

Exploration Opportunity in 
the Outer Continental Shelf 

See Approach page 28 uBOEM geoscientists studying the Monterey Formation at Arroyo Burro Beach, Calif. This outcrop is analogous to highly 
productive petroleum reservoirs discovered on the Pacific Outer Continental Shelf. Photo courtesy of Greg Sanders of BOEM.
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natural gas liquids (condensate) and natural 
gas that exist in conventional reservoirs 
and are producible with conventional 
recovery techniques. Specifically, crude 
oil and condensate are reported jointly as 
oil; associated and non-associated gas 
are reported as gas. BOEM, which is part 
of the Department of Interior, assesses 
the undiscovered technically recoverable 
oil and gas resources, using a play-based 
assessment, is completed every five years.

“This play-based approach,” Frye said, 
“provides a strong relationship between 
information derived from oil and gas 
exploration activities and the geologic 
model developed by the assessment team.”

“Where there isn’t much specific 
information,” Frye said, “analog plays are 
developed with a subjective approach to 

cover the range of uncertainties associated 
with these plays.” Where these mature 
areas have ample data – such as the 
Gulf of Mexico and southern California – 
geologic plays are analyzed by combining 
the subjective methodology utilizing 
historical trends with a discovery-based 
approach to account for the existing 
discovered pools.

The estimates of undiscovered 
recoverable resources are presented in 
two categories: undiscovered technically 
recoverable resources and undiscovered 
economically recoverable resources, or 
UTRR and UERR, respectively.

Specifically, delving into the numbers 
and looking at the map, the most dramatic 
changed occurred in Alaska, where the 
UERR gas resources declined. Frye said 
this is due to the implementation of an 
increased tariff required by changes in the 
presumed delivery of gas via LNG tanker 
systems. As for oil, specifically in the 
Beaufort Region, Frye said, “We noticed an 
increase of about 1 percent.” 

That translates into about 530 million 
more barrels of oil.

The Gulf of Mexico was another region 
that experienced a fairly significant change. 
While the UTRR mean estimate for oil 
remained statistically unchanged, estimates 
for gas decreased approximately 35 
percent, which is significant. Frye said the 
decrease here is attributed to a refinement 
of field size distributions for geologic plays 
in shallow water that better represents 
our understanding of recent exploratory 
well results, recently discovered gas fields, 
and the range of prospect sizes that have 
received bids in recent Gulf of Mexico Lease 
Sales.

In other areas, in the Pacific OCS Region 
mean UTRR estimates remain unchanged 
for both oil and natural gas when compared 
to the previous assessments. In the 
Atlantic OCS, UERR gas volumes are down 
slightly from 2011, which is due largely to 
an improved understanding of potential 
reservoir performance.

Probabilistic Approach

The BOEM is charged with overseeing 
the energy and mineral resources found 
on the OCS. It does not include quantities 
of hydrocarbon resources that could be 
recovered from known and future fields by 
enhanced recovery techniques, nor does it 
consider methane hydrates, gas in geo-
pressured brines or oil and natural gas that 
may be present in insufficient quantities or 
quality (low permeability “tight” reservoirs) 
to be produced by conventional recovery 
techniques. 

Further, the BOEM assessment model 
utilizes a probabilistic approach to account 
for the inherent uncertainties associated 
with an assessment of undiscovered 
resources. 

All this data, available at BOEM.gov, 
can provide valuable information to 
exploration companies, even if the data 
has to be tweaked for changes in industry, 
environmental concerns, and economic 
realities. 

Frye said, while the data is the starting 
point, BOEM gears the information to 
unpredictability of the market, adding 
that the purpose of the report and of the 
presentation is to provide the information 
needed to make those necessary 
exploration decisions. 

“I can tell you we use different pricing 
scenarios to determine future energy prices.”

BOEM, for example, uses price 
parameters that range from $30-220 per 
barrel in assessing potential exploration.

He said that, while he’s not in the 
business of prognostications, much less 
predicting the best places on the shelf to 
explore, he’s “optimistic about the large 
volumes of undiscovered resources that are 
on our outer continental shelf.”  EX
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EMD
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submitting an abstract to help improve the 
understanding and development of this 
resource, which is currently the focus of 
considerable political debate in Colorado. 
For more information visit GeoSociety.org. 
Abstract deadline is Dec. 4, 2018.

What’s in a Name?

I am occasionally asked, “What is an energy 
mineral?” None of the past explanations 
that I have heard are totally satisfactory to 
encompass the wide range of unconventional 
and alternate energy sources that our division 
represents. Which begs the question, “Should 
EMD change its name to better describe what 
we represent as a division?” 

Because EMD has a long history, there 
is some risk in losing our recognized brand, 

“EMD,” if we changed our name to something 
that did not fit the EMD acronym. A few 
suggestions have been made in the past, 
without much agreement, and so the energy 
mineral name has been retained. SEPM was 
faced with a similar quandary when they 
decided to replace their name from what 
their members felt was an archaic reference, 
“Society of Economic Paleontologists 
and Mineralogists” to the new “Society for 
Sedimentary Geology.” Their solution was 
to keep the SEPM moniker and append 
it with the new name: SEPM Society for 
Sedimentary Geology. 

EMD could adopt a similar solution such 
as “EMD Unconventional and Alternate 
Energy Division.” We would also need to 
modify the EMD logo. 

Tell me what you think by logging in and 
leaving a comment below (if you’re reading 
this online) to begin a conversation, or 
contact me privately by email:  
wayne.camp@anadarko.com.  EX
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URTeC 2018 saw record-breaking attendance, more than 
300 packed technical presentations, and an incredible 
industry response. Submit your abstracts today for 
URTeC 2019 in Denver. Your research, knowledge, and 
expertise lead the way for the unconventionals community. 
Submissions will be accepted under the following themes:
 

1. Operators’ Forum: Case Studies Highlighting the 
 Multidisciplinary Approach to Exploration, Appraisal, Pilot  
 Tests, and Development of Unconventional Resources

2. Advanced Formation Evaluation of Unconventional Reservoirs

3. Geological Characterization of Unconventional Reservoirs

4. Geophysical Characterization of Unconventional Reservoirs

5. Geomechanics Integration – The Glue between  Geoscience  
 and Engineering

6. Applied Geochemistry and Basin Modeling for  
 Unconventionals: From Source Rock to Produced Hydrocarbons

7.	 Machine	Learning,	AI,	and	Big	Data	in	the	Digital	Oilfield

8.		 The	Holy	Grail:	Increasing	Recovery	Efficiency	in	 
 Unconventional Plays

9. Reserves Estimation and Production Forecasting

10. Production Performance of Tight Oil and Gas Reservoirs

11. New Materials and Novel Technologies for Unconventionals

12. Overcoming Gridlock: Unlocking the Midstream Bottleneck

13. Emerging Unconventional Plays and Novel  Applications  
 of Technology

14. Well Construction Optimization and Best Practices

15.  License to Operate: Stakeholder Management  and Social 
Performance

Call for Abstracts
Now Open

URTeC.org

Denver, Colorado  |  22–24 July 2019
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Against the backdrop of last month’s 
stock market swoon, which erased the 
gains of 2018, oil and gas companies 

reported their quarterly earnings.  
Equinor (formerly Statoil), among others, 

released its results, reporting adjusted earn-
ings before interest and taxes of $4.8 billion for 
the third quarter, just below the Reuters poll of 
analysts who expected earnings of $4.9 billion. 
Still, as Reuters observed, these results were 
the highest quarterly earnings in four years, 
and nearly double the same quarter in 2017.

At the same time, Equinor indicated it was 
reducing its capital expenditures budget for 
the year from $11 billion to $10 billion, though 
it expected to preserve its exploration budget 
of $1.5 billion in 2018.

Axios pointed out in its reporting that the 
reduction in CAPEX was made possible by 
“capital discipline and efficient project execu-
tion,” according to Equinor, and the Financial 
Times mused that the reduction is “likely to 
soothe investor fears that costs will start to 
head substantially higher following the oil price 
recovery to above $75 per barrel.”

This month’s theme on exploration innova-
tions was chosen specifically to highlight two 
present realities in the oil and gas markets. 
First, that we must keep exploring if we are 
going to meet future demand. Second, that 
innovation is essential to explore efficiently 
and effectively.

The Equinor announcement highlights a 
third reality: notwithstanding the increases 
in oil prices we’ve seen in recent years, the 
cost controls put in place in response to the 
downturn persist.

And it’s not just E&P companies looking to 
the future and tightening their belts. The major 
oil and gas producing economies are, too.

Changing Energy Dynamics

What do changing energy dynamics 
mean for major oil and gas exporters? That’s 
the subtitle of a newly released “Outlook for 
Producer Economies 2018” report by the 
International Energy Agency.

The report looks at the effects of recent oil 
price volatility on those large producers whose 
economies are highly reliant on exports reve-
nue and where petroleum exports make up at 
least one-third of the nation’s total exports.  

These are the countries for whom swings 
in oil prices – and it’s mostly oil exporters we’re 
talking about – have immediate and direct 
impact on economic health. For example, 
according to IEA, Canada and Kuwait export 
roughly equal amounts of oil, but for Canada it 
represents about 15 percent of total exports, 
whereas for Kuwait it is 90 percent.

We understand intuitively that economies 
most exposed to oil price volatility will experi-
ence economic volatility. Venezuela’s people, 
including our Members, are experiencing first-
hand the devastating and destabilizing impact 
of this squeeze on government spending. And 
as the report illustrates the reason is clear: 
“since 2014, the net income available from oil 
and gas has fallen by between 40 percent (in 

the case of Iraq) and 70 percent (in the case of 
Venezuela).”

Economists at IEA modeled several dif-
ferent future scenarios, assessing the impact 
of various pricing and demand scenarios on 
the expected income these large oil exporters 
could expect to realize between now and 
2040.

The New Policies Scenario takes an aspi-
rational view of the future, looking at today’s 
policy frameworks, how they might evolve, and 
expecting technological advances to promote 
the continued use of oil and natural gas, with 
no peak demand.

The Low Oil Price Scenario assumes that 
prices remain in their current range, from 
$65 to $70 per barrel, and assumes rapid 
efficiency gains and the adoption of electric 
vehicles, and other fuel-switching reducing 
the demand for oil.

The Sustainable Development Scenario 
projects low oil prices and low future volumes, 
assuming peak demand for oil and limited 
growth for natural gas.

Modeling the output of these scenarios 
yields highly variable results through 2040, 
with net income growing strongly under the 
NPS, modestly in the LOP, and falling in the 
SDS. Plotting the net income on a per capita 

basis reveals another challenge: only the 
NPS shows net income growth per capita. 
It’s virtually flat through 2040 in the LOP and 
drops substantially in SDS. That is, only under 
NPS does the nation’s wealth grow on a per 
capita basis.

Supporting Economic Transformation

With growing populations and a wide range 
of possible future scenarios for oil and natural 
gas, the driving message of the report is clear: 
“standing still is not an option.”

Diversifying and creating more economic 
resilience in these nations is a significant 
challenge, and energy isn’t the only factor, but 
it’s a significant one, and the report outlines 
five ways that the energy sector can support 
this economic transformation:

u Invest in refining and petrochemicals to 
extract more value from the raw commodities. 

u Use natural gas as a feedstock or fuel 
source to support industrial diversification. 

u Consider the deployment of renewable 
and nuclear energy technologies.

u Stop subsidizing domestic consumption 
of oil and natural gas.

u Continue investing in oil and natural 
gas exploration and production to protect and 
preserve the economic engine powering this 
transformation.

In other words, don’t kill the goose.

Standing Still Is Not an Option

As I was driving four hours through the 
east Texas Piney Woods in the rain 
just to attend an AAPG leadership 

meeting in Shreveport, I thought about all of 
the great volunteers AAPG has, and has had 
over the years, who make AAPG a worthy 
and functional organization. In previous 
installments of the EMD President’s Column, 
you may have read a plea for new members. 
To me, this seemed a little like attempting 
to create a response by yelling “theater” 
at a crowded fire. Although the Energy 
Minerals Division has recently lost members 
commensurate with the decline in general 
AAPG membership, EMD’s total membership 
remains healthy with more than 3,000 
members. Our membership is  composed of 
a diverse group, representing a wide range 
of geological experience levels from industry, 
academia and government. 

Rather than focusing on a pure numbers 
game, EMD’s focus this year will be on 
servant leadership. Our challenge is to identify 
members who are willing to participate in one 
of our many committees and serve as new 
leaders to replace the current committee chairs 
and officers, many whose terms will expire in 
2019. We currently have a vacancy for chair of 
the Oil Shale Committee, for example.

Please visit the EMD page of the AAPG 
website at AAPG.org/division/EMD and 
browse the EMD committees. The intent of 
these committees is to provide resources 
to all AAPG members to promote the 
geology of unconventional and alternate 
energy by providing periodic reports and 
other information. More importantly, these 
committees provide a forum to meet and 
converse with other geologists who share a 

common interest. Contact one of the chairs of 
the commodity committee that interests you 
to learn how you may become involved. 

EMD Officer Election Results

Continuing with the servant leadership 
theme, I would like to introduce and welcome 
the new EMD officers. The ballot for EMD 
officer election opened on Sept. 24, and closed 
Oct. 7. Each will serve a one-year term for the 
remaining fiscal year, except for the secretary 
position which is for two years. 

u President-Elect (2018-19): Edith Wilson, 
Rock Whisperer LLC (Oklahoma)

u Vice President (2018-19): Robert Coskey, 
Rose Exploration (Colorado)

u Secretary (2018-20): David Barnes, 
Chevron (California)

In addition to the newly elected officers, 
the following officers continue to serve on the 
executive committee:

u Past-President (2018-19): Doug Wyatt, 
AECOM and NASA (Florida)

u President (2018-19): Wayne Camp, 

Anadarko Petroleum (Texas)

EMD 40th Anniversary

One of EMD’s major goals this year it to 
improve member engagement. One way we 
are doing this is by updating the content on 
our website with the assistance of AAPG web 
producer Bogdan Michka, and increasing the 
frequency of articles and news. In the works 
is a retrospective article by members Michael 
Campbell, Brian Cardott and Bill Ambrose on 
the founding and history of EMD to celebrate 
our 40th anniversary in 2017. If you would 
like to be part of this and have any interesting 
story or historical insight, feel free to contact 
me so it can be forwarded. This will appear in 
an upcoming issue of the EXPLORER. Other 
upcoming articles include an update on the 
canadian oil sands by Milovan Fustic and gas 
hydrate research by Timothy Collett.

ACE 2019 in San Antonio

EMD Vice Chair Ursula Hammes reports 
that there is again a strong interest in 
domestic and foreign unconventional energy 
for the 2019 AAPG Annual Convention and 

Exhibition to be held in San Antonio, May 
19-22. There are two EMD-sponsored general 
themes for the technical sessions – Theme 
5: Unconventional Resources, and Theme 
9: Exploration Frontiers, Energy Minerals, 
and Planetary Geology. As of Oct. 1, the 
Unconventional Resources theme currently 
leads the total number of submitted abstracts 
for the convention. Hopefully you had an 
opportunity to submit an abstract by the Oct. 
11 deadline to highlight your professional 
work. Final sessions will be organized by 
2019 ACE technical committee based on the 
number of quality abstracts received. EMD 
has also proposed short courses, the joint 
EMD/Division of Environmental Geosciences 
Luncheon, special sessions and hosts the 
always lively Unconventional Reservoirs 
Research Committee Session.

GSA Niobrara Session Call for Abstracts

As part of AAPG’s goal to increase inter-
society cooperation, EMD has proposed a 
technical session titled, “Niobrara: Outcrop 
to Foreland” for the Geological Society of 
America combined South-Central, North-
Central and Rocky Mountain Section 
Meeting to be held March 25-27, 2019 in 
Manhattan, Kan. 

The Niobrara is an important 
unconventional energy resource for the 
Rocky Mountain and surrounding geographic 
area that may be underappreciated by 
non-petroleum geologists. Note, there 
currently is not a Niobrara subtheme for 
the San Antonio ACE, so please consider 
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Rather than focusing on a pure numbers game, EMD’s focus 
this year will be on servant leadership. Our challenge is to 
identify members who are willing to participate in one of our 
many committees and serve as new leaders to replace the 
current committee chairs and officers, many whose terms 
will expire in 2019.

Notwithstanding the increases in oil prices we’ve seen in 
recent years, the cost controls put in place in response 
to the downturn persist. And it’s not just E&P companies 
looking to the future and tightening their belts. The major 
oil and gas producing economies are, too.

Director’s Corner
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EMD is Seeking Servant Leaders  

See EMD page 28 u






