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At Murphy Oil, Exploration is what drives the company. The company's success has come as a result of a
willingness to invest in creative and alternative geological thinking to set us apart from the competition. If you have
a strong geosciences background and are looking to make a difference with breakthrough thinking, read on.

SEEKING - NEW VENTURES GEOSCIENTISTS

We are expanding our regional capability in Kuala Lumpur to support New Ventures activities in South East Asia.
We are seeking talented professionals who are explorers at heart, to work in dynamic teams tasked with play-based
regional studies to the evaluation of specific new opportunities. With advanced technologies and software at hand, we
seek the most creative and thorough geological minds to join us in achieving the aim of building on our
significant success in Malaysia to create the next big hydrocarbon discoveries in SE Asia.

Work, live and play in a vibrant, multicultural city, Kuala Lumpur. Malaysia is known for its eclectic cuisine, pristine
beaches and the best diving, trekking and golfing spots in the world. With modern infrastructure and a variety of
quality international schools in place, the city is the go to destination for expatriates.

With exploration offices in Ho Chi Minh, Jakarta, Perth, Houston and Calgary, Murphy has the ability to provide you
with a rewarding and varied career. Many of the company's leaders rose to their positions from within and have had
the opportunity to experience different roles, cultures and lifestyles across our global exploration network.

Murphy provides competitive expatriate compensation packages in a global work environment.
If you believe that you have what it takes to make a difference and want to grow your career then
please send your CV to cv_hr@murphyoilcorp.com along with a few sentences explaining why and
how you think you could make a difference.

MﬁRPHY

OIL CORPORATION
For more information visit our website at www.murphyoilcorp.com Exploration Driven. Del ivel’y Focused.
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From the

Barry Katz

bjkatz.hgs@gmail.com

President

Three Things to Consider

have two remaining opportunities to speak to you through

my monthly letter. My last note will be a general overview
of the year’s highlights. Therefore, I would like to remind
the membership of my three major themes and hope that
you may consider adopting at least one as your professional
career continues.

First, there is a need to volunteer. Volunteers remain the life blood
of professional organizations such as the Houston Geological
Society. Without committee chairs and active committee members
and officers, HGS either would not function or, alternatively, the
cost of membership would be so high that individuals would no
longer continue to be dues paying members. The costs associated
with the paid staff necessary to replace
our volunteers would be astronomical.
At some point in our careers, we have all
benefited from this organization or some
other professional organization, directly
or indirectly. HGS provides opportunities
for training, professional development,
and networking. It is only fair that we give
something back, and that is more than just
returning our dues payment of $24.00.
Remember, that it is a small group of
volunteers that search out the presenters
for the multiple meetings that we conduct
each month, organize short courses and major conferences,
conduct our outreach programs, and aid in maintaining the
business functions of the organization. There is a continual need
to refresh the ranks of these individuals. Responsibilities change
at the office. People are relocated. People retire. Consider giving
a little so that we may all benefit!

Next, consider engaging yourself in mentoring. Each of us has
something that we can pass on to the next generation. For those
of us that are nearing the close of our professional careers there
is much that can be shared. There are many intangibles that can’t
be found in text books or publications that can be transmitted.
Life’s experiences teach each of us many things and the passing
of this knowledge from one generation to the next is paramount.
I believe that it is particularly important in an industry such
as ours.

At some point in our careers,
we have all benefited
from this organization or
some other professional
organization, directly or

indirectly.

The cycles that have persisted tend to have a developed a bimodal
staffing model — one group quite experienced and one group very
junior. It is not only how to use the tools of the trade and the
specifics of one basin, play, or well that need to be transmitted.
It is also how to be successful in one’s career. Things such as
how to set career goals, select the next assignment, deal with
management, and even give an effective presentation.

For those just beginning their careers, you are looking for
mentoring but I believe that you, too, need to become mentors
to those who are still in school. In your brief careers, you have
already learned a great deal. You can effectively transmit the areas
that one should focus on, the importance of soft skills, and simply
what to expect after beginning your
career. Yes, mentoring takes time and
may not be considered part of the “day
job,” but there are significant benefits
to both sides of the relationship which I
believe make it worth pursuing. It is clear
what the benefits are to the mentee. For
the mentor, I find that mentoring others
is an opportunity to recharge and rethink.
It has provided me the opportunity to go
back and think about things that I had
learned some 35 years ago in a new light.
After all, much has advanced since I was
in school. There are new techniques and concepts that can change
the framework that we use. Thus, mentoring also provides the
mentor an opportunity to grow and learn. Also, since we all
learn from stories it provides an opportunity for mentors to have
fun and simply tell stories. Consider mentoring, it is worth the
investment of your time!

My third theme remains the need for continuous learning.
There are new tools, new data types from new locations, and
new concepts. Just think about the growth of unconventional
resource plays, for both oil and gas, over the past decade. When I
started in my career, fine grained rocks were considered a seal or
possibly a source for hydrocarbons. Today, they are considered
a potential reservoir as well. We are still learning how to exploit
these reservoirs, just as we have been learning how to fully recover
the resources in conventional reservoirs for more than a century.

From The President continued on page 9
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Michael F. Forlenza, P.G.
hgs.forlenza@gmail.com

From tllzle

Turn of the Screw:
Drought and Conflict in the American West

he American West is a place of myth, a place of raw beauty,
and, for nearly 200 years, a place of opportunity. But it is

also a place of conflict. Conflict in the West has often involved

access to water. A century ago, conflicts over water

were between farmers and ranchers. In this

century, increasingly, the conflicts are between

cities and rural areas including agricultural

interests. Burgeoning cities such as Las Vegas,

Phoenix, San Antonio, Los Angeles, Dallas,

and El Paso have rising needs for new water

sources as their populations swell.

This growing municipal thirst is a

challenge to earlier established water

access rights and water distribution

relationships especially as drought

squeezes scarce supplies.

Fortunes have been made in Texas,
Arizona, California, Nevada, and New Mexico
in agriculture, ranching, mining, gaming, recreation,
energy, and development. For many decades, fast-growing,
sun-washed cities in the region attracted people seeking a place
to start anew and prosper. Cheap land and available resources
lured entrepreneurs, retirees, recreationists, and businesses to
this arid land. This frenzy of growth was lubricated by seemingly
limitless supplies of fresh water
In the West, whiskey is
for drinking and water is
for fighting.
Unknown Author
(attributed to Mark Twain)

pumped from relict groundwater
or transported across the baked
landscape by vast government
projects. This cheap supply kept
electrical generating facilities
humming, maintained verdant
lawns and golf courses, filled shimmering reservoirs, and slaked
the thirst of lush fields of cotton, grain, fruits, and vegetables.

But now, with limited water supplies stretched thin by years of
lingering, grinding drought, and growing demand from cities, the
rural water users and agricultural customers are feeling the weight of
municipal power and influence. Cities have more political clout
than rural areas because they have more representatives in the
state legislatures and more votes in the U.S. Congress. They also

have more money, allowing them to spread their reach across
great expanses in the quest for diversified water resources.
There is a truism in the American West that “water flows uphill
towards money.”

But what happens when the rain stops and the rivers drain

into the sand? The ongoing drought presents a major risk to

water resources across the parched

landscape. Historically, water has

been distributed through a complex

series of local, state and regional

water-sharing agreements and laws.

Virtually every drop of water flowing

in the American West is legally claimed

or allocated, sometimes by several

users, and the demand is increasing

as populations grow. Christopher R.

Schwalm, a research assistant professor of earth sciences

at Northern Arizona University, stated in an August 2012 New

York Times article titled, “Hundred-Year Forecast: Drought,” that

many Western cities fundamentally have to change how they

acquire and use water. Some regions will become impossible to

farm because of lack of irrigation water and thermoelectric energy
production will compete for limited water resources.

Colorado River

Water users in the American West have relied largely on the
largess and engineering of the federal government to manage and
move water. One of the earliest, and still the keystone, of these
immense government water projects is Boulder Dam. Renamed
Hoover Dam, it was constructed between 1931 and 1936 in Black
Canyon just south of Las Vegas during the dark days of the Great
Depression. Hoover Dam was designed to impound the Colorado
River to create Lake Mead, manage the resources of the river,
and generate electricity. “The Colorado River is the lifeblood
the American Southwest,” said Jeff Weider in an Op-Ed piece
published in April 2013 titled “Why Many American Rivers Are
Running on Empty.” The river provides drinking water for over
36 million people across seven states, irrigates 15 percent of our
nation’s agricultural output, and supports a $26 billion recreation

economy. From The Editor continued on page 9
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From the PreSident continued from page 5.

Our efficiency and recovery rates have grown because of continued
intellectual growth. Recovery in many fields now exceeds 50, 60,
or 70%. These values are considerably higher than the original
projections of 20 or 30%.

We have clearly expanded our understanding well beyond
“anticlinal theory.” We have pushed beyond the shelf-break into
deepwater. When I was in school, the idea that a sand could be
present beyond the shelf did not exist. Now we are producing from
deepwater. So what steps might someone take to pursue this goal?
My approach each year has been to pick a topic that I would like
to know more about. I read as much as I can on the subject, attend
an occasional meeting on the topic and prepare myself to make a
presentation. It has often been said that there is no better way to
learn a topic than to teach, or in my case, present on it.

From the Editor continued from page 7

Not everyone may wish to go to the concluding step of presenting
the results of their knowledge journey. However, I find that
it requires that I organize my thoughts on a topic and merge
the information available from many into my own, hopefully
coherent, perspective that can be validated by others interested in
the field. I am writing this while on a trip to Nigeria to kickoff a
major mentoring program and our managing director has asked
that each of the employees come back each day alittle smarter than
the day before. Clearly that is something we should each consider
for our own development!

I hope that these suggestions are remembered, at least in part,
and that you act on them. I believe that you and our geologic
community will be better off.

Until next month...

A representation of a desiccated Earth with all of the world’s water gathered into one sphere. The largest sphere over the central U.S. represents all of
Earth’s water, and its diameter is about 860 miles. It would have a volume of about 332,500,000 cubic miles (mi°). The sphere includes all the water
in the oceans, ice caps, lakes, and rivers, as well as groundwater and atmospheric water.

The smaller blue sphere over Kentucky represents the world’s liquid fresh water (groundwater, lakes, swamp water, and rivers). The volume comes
to about 2,551,100 m#*, of which 99 percent is groundwater, much of which is not accessible to humans. The diameter of this sphere is about 169.5

miles.

The tiny blue sphere over Atlanta, Georgia represents fresh water in all the lakes and rivers on the planet, and most of the water people and life of
earth need every day comes from these surface-water sources. The volume of this sphere is about 22,339 m#. The diameter of this sphere is about

34.9 miles. Source: USGS
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The Geoscience Research Engine

Search « Discover « Explore

A new product within the Neftex Earth Model
product suite, our EarthSearch Module is an
innovative research tool that offers access to an
extensive database of over 100,000 geoscience
literature citations.

With intuitive features designed for geoscientists
including spatial, temporal and geoscience filters,
EarthSearch provides reliable scientific insight and
allows you to confidently and efficiently assess
your basin or regions geological characteristics
and petroleum potential.

Whether you’re looking for data within a specific
area, trying to find analogues, or deciding if a basin
is worth investment, this database is the starting

point for all exploration research.

Your EarthSearch for exploration starts here!

Now Explore

Contact us today to find out more:

Website: www.neftex.com

Email: enquiries@neftex.com

Tel: +44 (0)1235 442699

Facebook: www.facebook.com/neftex
Neftex ® 97 Jubilee Avenue ® OX14 4RW * UK

¢

neftex
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From the Editor continued from page 9

In December 2012, the U.S. Bureau of Reclamation, the federal
agency charged with managing the Colorado River, released a
report emphasizing that there is not enough water in the river
to meet the current demand, let alone support future demand
increases. The reported noted that more water leaves the Colorado
River than enters it each year because of chronic drought,
population growth, energy development, and climate change. In
the last 13 years, water storage in the basin has decreased by 40
percent. A smaller pie means that someone will go hungry.

New Mexico

In parched New Mexico, the
Rio Grande has run dry. Some
wags have dubbed the water
course the “Rio Sand.” The
dismal conditions of 2011 and
2012 resulted from the warmest
and driest two-year period in
New Mexico since forecasters
began keeping records more
than a century ago. In 2012,
precipitation was just 60 percent
of normal. The lingering multi-

year drought in New Mexico has
punished rural communities and the agricultural industry.

A dispute erupted at the 2014 meeting of the Tri-State Compact
Commission in Santa Fe. The Compact, formed in 1939 by the
governors of New Mexico, Colorado, and Texas, manages the
resources of the Rio Grande. Representatives of Texas have asserted
that New Mexico is withdrawing so much groundwater that the
flows of the Rio Grande into Texas have been diminished, violating
the terms of the Compact. Logan Hawkes reported in the Southwest
Farm Press in March 2014 that the New Mexico Attorney General
Gary King countered the claim and argued that groundwater was
being pumped along the length of the river, including in Texas,
and said that groundwater was not part of the Compact agreement.
This conflict has moved to the U.S. Supreme Court.

“We are really facing some extraordinary challenges,” said Dennis
McQuillan with the NM Drinking Water Bureau. He pointed to
residential wells outside of Santa Fe that are going dry and the
potential for the city of Clovis to drain its aquifer in the next
20-40 years.

From the chile fields and pecan orchards of the Hatch and Mesilla
valleys to Albuquerque, Santa Fe, and beyond, New Mexicans
are facing tough choices and dire consequences reported Susan
Montoya Bryan in an article titled, “NM grapples with tough
choices,” published in Associated Press in March 2013. New Mexico
is now a major producer of pecans, generating millions of dollars

May 2014

for the state’s economy. Unlike the unplanted fields of seasonal
crops, the decades-old trees cannot go a year without water. Pecan
trees, native to the southeastern United States, can tolerate the
searing summer temperatures, but they must have some water to
survive. Pecan growers rely mostly on wells to irrigate. But without
a flowing river, the aquifers that feed the wells have little chance of
being recharged. “When that river is flowing, everything is fine,”
said Dickie Salopek, whose family has hundreds of acres of pecan
trees in Dona Ana County, the top pecan-producing county in
the U.S. “When it’s not flowing, you’d better be thinking outside
the box.”

Texas

In 2011, Texas suffered through its worst one year drought in
history. Wildfires raged across the state, millions of trees were
lost, livestock herds were decimated, hay was trucked in from
hundreds of miles away, river flows diminished to historic low
levels, and reservoirs dropped to catastrophic levels under an
unrelenting sun. The Governor, citing “dire conditions” across the
state, “higher than normal temperatures,” and low rainfall issued
an emergency disaster proclamation and designated April 22 - 24,
2011 as official days of prayer for rain. On January 23, 2013, the
Governor issued a renewed drought disaster proclamation because
“drought conditions have reached historic levels and continue
to pose an imminent threat to public health, property and the
economy.”

The mounting precipitation deficits across most of the state stress
both water supplies and wildlife. “We’re going into the third year
of drought,” Matthew Bochat, of the Bee Country Agricultural
Extension in South Texas said recently, and some farmers are “just
hanging on.” Two significant reservoirs, Buchanan and Travis, are
only 38 percent full and water inflows are at a record low. And
for the third consecutive year it is unlikely that any water will be
released downstream. The Lower Colorado River Authority that
oversees the reservoirs prioritizes its users. The highest priority
users are the municipal clients and industrial customers such as
power plants that need water to make electricity. Downstream rice
farmers who need water for irrigation and the salty Gulf Coast bays
that require freshwater inflows to maintain healthy ecosystems, are
cut off during years of drought, as has happened since 2012.

In south Texas, the Rio Grande provided year-round irrigation
water to generations of citrus and melon growers. But the Rio
Grande, shrunken by years of drought and ever greater demand,
no longer provides a reliable source of irrigation water. Part of
the deficit is related to a simmering water conflict between Texas
and Mexico stemming from a river sharing agreement signed on
February 3, 1944 known as the “Treaty of the Utilization of Waters
of the Colorado and Tijuana Rivers and of the Rio Grande.” Under

From The Editor continued on page 13
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From the Editor continued from page 11

Drought conditions in Texas as a percentage of land area January 2000 to March 2014. Source: U.S. Drought Monitor

the treaty, Mexico is required to release 1.75 million acre-feet of
water every five years to the U.S. from six tributaries that feed into
the Rio Grande. (An acre-foot is roughly 326,000 gallons.) Ideally,
Mexico would deliver an average annual amount of 350,000 acre-
feet. In exchange, the U.S. delivers water from the Colorado River
to Mexico.

The Texas Commission on Environmental Quality says that Mexico
is behind on delivering the water under the terms of the treaty and
owes the U.S. 471,000 acre-feet of water. According to June 2013
reporting in the Texas Tribune by Julian Aquilar, Mexico only
provided 49 percent of its obligation in 2012 only 6 percent in 2013.

An interesting new battleground in the struggle for water in
Texas is the fight for sewage treatment plant effluent. In a January
2014 article in the Texas Tribune, Neena Satija reported that
San Antonio is seeking to declare ownership of its wastewater.
Every year, the San Antonio Water System (SAWS) treats close
to 33 billion gallons of wastewater and discharges it into the San
Antonio River. Because Texas water law says all surface water is
owned by the state, the city effectively cedes ownership of the
effluent once it is released into the river. “What we’d like to do is
to get authorization to retain ownership of that water, even after
it’s put into the river,” said SAWS spokesman Greg Flores III. “We
do own that asset. Our ratepayers own that asset.”

But apportioned water users downstream from San Antonio’s
wastewater treatment plant are ready to fight back. Bill West,
general manager of the Guadalupe-Blanco River Authority
(GBRA), a water supplier and hydroelectric provider for 10 south
Texas counties, said it would present a major challenge. For
decades, the GBRA and companies including Dow Chemical have
held water rights that depend on SAWS’ wastewater, he said. “In
dry years, those water right holders use the majority of that water,”
he added.

May 2014

SAWS and GBRA have been scrapping over water supplies in
various Texas river basins since 2005 when SAWS backed out of
a planned collaboration. Even some legislators have said that San
Antonio has been too aggressive in the hunt for new water sources
in rural areas, according to a March 2014 report in the New York
Times titled “Growth Tests San Antonio’s Conservation Culture.”
“When San Antonio comes into the room, there’s definitely a
reaction that I've noticed: “‘Who loses on this deal for the benefit
of San Antonio?’ ” said State Representative Lyle Larson. This is an
example of the golden rule of water supplies: Whomever has the
gold, makes the rules.

Houston has also relied on reused wastewater effluent for decades.
The Trinity River passes through the heart of Dallas and continues
southeast another 200 miles through piney woods and past
Houston before draining into Galveston Bay. Dallas returns much
of the water it uses to the river in the form of treated wastewater.
Downstream, Houston residents rely on that flow of reused water
for municipal consumption. “Every drop of water that’s being
consumed in Houston has been through the wastewater treatment
plants in Dallas and Fort Worth,” said Andy Sansom, director of
the Meadows Center for Water and the Environment at Texas
State University.

California

This year California is feeling the tightening grip of drought. In
119 years of hydrologic data, 2013 was the driest calendar year for
the state of California. On January 17, 2014, California Governor,
Jerry Brown, declared a drought state of emergency and directed
state officials to take all necessary actions to prepare for drought
conditions. “We can’t make it rain, but we can be much better
prepared for the terrible consequences that California’s drought
now threatens, including dramatically less water for our farms and
communities and increased fires in both urban and rural areas,”

From The Editor continued on page 15
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Spectrum has acquired a truly unique Multi-Client
seismic survey offshore Croatia. This is the only seismic
data available to license in this hugely underexplored
region which has now opened its first offshore
licensing round.

The survey, acquired under contract to the Ministry
of the Economy in Croatia, covers approximately
14,700 Kkilometers of long offset seismic data
with a 5 km x 5 km grid. It extends across most of the
Croatian Adriatic Sea and connects with Spectrum’s
reprocessed seismic data covering the Italian
Adriatic Sea.

Final PSTM data has now been delivered and all
processed data will be available by the end of April.
The Government of Croatia opened its licensing
round over the country’s offshore continental
shelf in Zagreb, Croatia, on the 2nd of April.
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U.S. Drought Monitor
California

March 25, 2014
(Released Thursday, Mar. 27, 2014)
Valid 8 a.m. EDT

Drought Conditions (Percent Area)

None | D0-D4 [ D1-D4 D2-D4

Current 0.00 [100.00| 99.80 | 95.21 | 71.78 | 23.42

Last Week
3/18/2014

0.01 | 99.99 | 99.80 | 93.08 | 71.78 | 22.37

3 Months Ago 2.61

122412013 97.39 | 94.25 | 84.88 | 27.59 | 0.00

Start of
Calendar Year | 2.61 | 97.39 | 94.25 | 87.53 | 27.59 | 0.00
12/31/2013
Start of
Water Year 2.63 | 97.37 | 95.95 | 84.12 | 11.36 | 0.00
10/1/2013

One YearAgo | o 5q |100.00( 48.38 | 24.22 | 0.00 | 0.00
3/26/2013

Intensity:

DO Abnormally Dry - D3 Extreme Drought
D1 Moderate Drought - D4 Exceptional Drought
D2 Severe Drought

The Drought Monitor focuses on broad-scale conditions.
Local itions may vary. See ying text summary
for forecast statements.

Author:

David Simeral

Western Regional Climate Center

http://droughtmonitor.unl.edu/

said Governor Brown. “I've declared this emergency and I'm
calling all Californians to conserve water in every way possible.”

Later the Governor remarked, “Every day this drought goes on we
are going to have to tighten the screws on what people are doing.”
The state’s growing predicament became glaring on January 31,
2014 when state officials announced that for the first time in its
54-year history, no water, none, would be released from a huge
system of reservoirs to local agencies.

As of March 18, 2014, the California Department of Water
Resources measured the statewide water content of the snowpack
at only 26% of the average historical April 1st volume. This
measurement is crucial because the end of March is when the
snowpack is normally at its greatest extent and begins to melt,
feeding streams and reservoirs. Snowpack is the source of about
one-third of all the water used by California’s cities and farms.
“We are on track for having the worst drought in 500 years,” said
B. Lynn Ingram, a professor of earth and planetary sciences at the
University of California, Berkeley.

Kate Galbraith, in a March 2014 column titled “America’s Axis of
Drought,” on the news website the Daily Beast, noted some similarities
between the two most populous states, California and Texas, during
their driest years. Both are major agricultural states that do not
regulate groundwater use at the state level. Both have published
lists of mostly rural towns where the taps could run dry. And both
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experienced massive wildfires causing large amounts of property
damage. But perhaps the biggest lesson from Texas is that severe
droughts can drag on long past the time when the hills turn green.

California’s San Joaquin Valley, or Central Valley, is an Eden
where more than one quarter of the nation’s fruits and vegetables
are grown. Peaches, plums, grapes, lettuce, almonds, strawberries,
and hundreds of other crops are produced in abundance using
irrigation water. With water, this is the best agricultural land in the
world. Irrigation water is distributed throughout the fertile valley
by the Central Valley Project, a tangle of aqueducts, pumps, canals
and dams, which is the largest government water development
project in the United States.

However, rights to irrigation water are not equitably distributed.
As described in a March 2014 column in the New York Times by
Mark Bittman titled, “Exploiting California’s Drought,” many
farmers have a water supply contract with one of hundreds of
water districts, granted when the state’s population was much
smaller, water was plentiful, and environmental concerns
ignored. These contracts boosted the economy at great cost to the
environment, and they are ludicrously unfair. Some farmers pay
$7 per acre-foot, others pay $200; some have to buy water on the
open market, and cities generally pay over $1,000. Newer state
regulations mandate the measurement of actual water use and a
pricing system that is based in part on the amount of water used.

From The Editor continued on page16
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“The regs don’t say that you have to use less water, but that you
have to use it more efficiently,” said Doug Obegi, a staff attorney
at the Natural Resources Defense Council.

As the tenacious drought worsens, many farmers are receiving none
of their federal water allocation. Some are pulling out their trees or
crops or not bothering to plant at all. This year, about one-half
million of California’s eight million acres of agricultural land will
not be planted. While it is too early to tell how much the drought
may push up household grocery bills, many economists forecast
that consumers can expect to pay more for food later this year.

“I have experienced a really long career in this area, and my
worry meter has never been this high,” said Tim Quinn, executive
director of the Association of California Water Agencies in a New
York Times article titled, “Severe Drought Has U.S. West Fearing
Worst,” by Adam Nagourney and Ian Lovett. “We are talking
historical drought conditions, no supplies of water in many parts
of the state. My industry’s job is to try to make sure that these kind

of things never happen. And they are happening.”

Business Challenges

It is not just farmers and cities that worry about reliable water
supplies. Unreliable water supplies can also have a devastating
effect on business development. Over 75 percent of the world’s
biggest companies see water risks as critical, but most of these
companies lack long-term water strategies, a KPMG sustainability
report concluded. In a July 2013 article titled, “As drought spreads,
firms could be up the creek,” on the business news website CNBC,
Constance Gustke wrote that corporations with a global footprint
are scrambling to address their water risk because shortages can
quickly short-circuit business in developing regions. Water
reliability is increasingly seen as a competitive edge. In the future,
businesses will need to factor water availability—and quality—
when searching for new manufacturing sites or face possible
deficits. Worldwide, shortages will be dire in coming years. By 2030,
there will be a 40 percent global shortfall between water demand
and water supply, according to the World Economic Forum.

“Companies across the spectrum are facing water challenges.
Water is becoming the silent currency,” said Giulio Boccaletti,
managing director of global fresh water at Nature Conservancy.

What Then Shall We Do?

Indeed, what then shall we do? If drought turns out to be an
ongoing condition in the American West, the “new normal,”
and cities, business, and agriculture need a reliable and growing
supply of water to prosper, what’s to be done? Some legislators
think that praying for rain is the proper way to address the crisis.
When faced with a crippling water shortage, praying is certainly
understandable, but it is not really a good long-term strategy.

Houston Geological Society Bulletin

The Los Angeles Department of Water and Power (LADWP) drills
exploration wells for groundwater resources in the San Fernando
Valley in 2013. These wells are being used to characterize the basin’s
groundwater quality. The Groundwater System Improvement Study
(GSIS) will ultimately result in projects to remove contamination from
the groundwater allowing the LADWP to reduce the city’s reliance on
imported water providing Los Angeles with a more stable and reliable
source of water. Photograph by Michael F. Forlenza, P.G.

One developing water management strategy that many cities are
studying is aquifer storage and recovery (ASR). Implementing
this strategy involves storing water during times of surplus in
aquifers to be recovered during periods of deficit. The benefits
of underground water storage versus surface water storage are
multiple: large dams and other engineered structures are not
needed, extensive land acquisition is avoided, and loss of ecological
habitats due to flooding is prevented leading to overall lower costs
versus a surface reservoir. “It just makes so much more sense,”
said Jim Lester, president of the Houston Advanced Research
Center, a nonprofit research group. Additionally, water does not
evaporate from storage when held in an aquifer. Evaporation can
be serious problem in arid regions. Some reservoirs in western
Texas lose more water each year into the air than is used by people.
After geological studies identify a suitable aquifer with the proper
characteristics of porosity, permeability, and geometry, surface
water is injected by wells into the formation for storage and later
retrieval. In some cases, such in El Paso, treated wastewater can be
stored for later use. Aquifers used for ASR ideally have a moderate
level of salinity allowing the fresher stored water to rest atop the
displaced saline water and be readily accessible.

ASR projects may face legal challenges. Utilities injecting water
into an aquifer will want to ensure that the water is legally theirs
to recover. In Texas, the “rule of capture” law means that anyone
has a right to recover water under that person’s land. So even if a
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utility injected the water, in theory it could belong to someone else
when it is withdrawn form a supply well.

Conservation is a strategy that can be implemented by any
community to slow the growth of water demand. Conservation
measures involving reduction of water losses during transmission
and distribution, use of more efficient household appliances, and
use of drought tolerant native plantings to reduce landscaping
irrigation produce immediate benefits. Other near-term measures
can be a switch to more efficient agricultural irrigation methods
such as drip irrigation or developing strategic water pricing to
more closely reflect the true value of the resource. Price is a very
powerful motivator. When something costs more, people use less.

Longer-term strategies may employ evolving technologies like
desalination of brackish groundwater, reuse of wastewater, or
expanding the use of renewable energies such as solar which uses
far less water per kilowatt generated than conventional power
generation. All of these elements should be considered during
long-term water planning to manage and diversify water sources.

But as drought grinds on across the American West, the time to act
has come. As the old adage says,
“Isn’t the rain fine?”

Ernest Hemingway

A Farewell to Arms

“Don’t wait until it is raining
to fix the roof.” On second
thought, if it is raining, go out
and enjoy the blessing.

HGS Guest Night
June /, 2014

Correction

An incorrect map was placed as Map 6 in the article titled
“Fundamental Principles of Hydrocarbon Formation, Migration
and Accumulation” by Arthur Dickinson in the April 2014
Bulletin on page 57. The correct Map 6 is presented to the right:

Map 6 is the Paleo Structure of the Cris A Sand at MA 36 Sand time
showing the highlighted area of the initial accumulation.

May 2014
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Triton helps your exploration team:

« Explore 10,000 sq km of data,
covering 390 OCS blocks in Garden
Banks and Keathley Canyon

- Identify new prospects and better
image previously challenging targets

« Achieve better illumination, deeper
penetration, and improved clarity

A Clearer Image | www.pgs.com

TRITON: FULL SPEED AHEAD

PGS reports strong performance of the Triton
GeoStreamer® full azimuth survey in the central and
western Gulf of Mexico, with over 50% of acquisition
now complete.

Triton represents the next important advance in tailored acquisition design and
state-of-the-art depth imaging, both of which are critical to successful exploration
in the deep-water salt-prone Gulf of Mexico. The Tritan survey utilizes a total of
five vessels in the unigue Orion™ configuration to reveal the structures obscured
beneath the salt with high fold, long-offset, dual-sensor full azimuth (FAZ)
seismic data.

Steven Fishburn Tel: +1281509 8124, gominfo@pgs.com
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Dinner Meeting

W.C. Rusty Riese
Adjunct Professor
Rice University
rustyriese@gmail.com

Climate Change: Facts and Fictions

ChristyJR UAH 2013

he past several years have seen 1a

several opinion pieces regarding
climate change appear in the pages 1.2 =49 Model Avg
of many publications, both scientific ==Avg 2-Satellite MT
and popular. Although both sides 1.0 «=Avg 4-Balloon MT
of this now almost religious debate
were represented, few, if any, real 0.8
facts or data are provided to support 0.6
the opinions expressed. The public
deserves more, and specifically 0.4
deserves to be properly informed.

0.2

The heat content of the atmosphere
has remained largely unchanged 0.0 1
since 1995. Data prepared and 0.2
compiled by a number of climate
scientists illustrate the wide | -0.4
divergence of climate model 1975 1980 1985 1990

1995 2000 2005 2010 2015 2020 2025

projections from what has been
occurring: the climate has not been
warming any more than would be
expected as the world continues to
move out of the Little Ice Age. These data have been accepted by
the Intergovernmental Panel on Climate Change (IPCC), whose
chair admits that the climate modeling community does not
understand what is happening.

Water vapor in the atmosphere is a more potent greenhouse gas
than CO,. Climatologists have understood this for decades and
this is a fact clearly expressed in all climatology textbooks. None
of the climate models employed today adequately address the
influence of water vapor.

Cosmic radiation is the source of the particles which cause
nucleation of water droplets and cloud formation in the upper
atmosphere. Its flux, in turn, is directly influenced by solar activity
and the strength of the resulting solar wind. None of the climate
models deal with either of these first-order climate influences.

The Earth’s atmosphere has had far higher CO, concentrations
many times and for much of the geologic past, and major glacial

events have occurred during those times, most notably during
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IPCC CMIP-5 models vs observations, mid-tropospheric temperature; base 1979-83, five-year running
mean. Courtesy of John Christy, UAH, personal communication.

the Carboniferous and Silurian. The inescapable conclusion is
that CO, has no relationship to the temperature of the Earth’s
atmosphere. This is a conclusion that was reached by many
scientists who have looked at ice core data and found that increases
in CO, concentrations in the atmosphere occur several hundred
years after temperatures have risen — they do not change in lock-
step as has been claimed, and an event 800 years in the future
cannot impact events today.

These facts allow a number of fictions to be addressed:

+ Polar bears will not become extinct if sea ice diminishes.
Polar bears were around before the Medieval Warm Period
and came through it just fine. And a recently published, peer-
review study of the Davis Straights in Canada found that not
only had the polar bear population increased dramatically
since the 1970s, but that the area may have reached its
carrying capacity. Good news for polar bears.

+ The evolution which the climate is exhibiting, and which it

constantly exhibits, HGS General Dinner continued on page 21
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is not causing an increase

9000
in violent storms including
the frequency of violent | 8000
han F3).
tornados (greater than F3) 7000

6000

« The changes in climate
during the past 100 years

5000

have not caused either an

increase in flooding or an | 4000

increase in the number or

extent of droughts. 3000

+ The number of daily record 2000

high temperatures is not at 1000
an all-time high. For the past
100 years that was reached in 0

the 1930s during the period

1895 1905 1915 1925 1935 1945 1955 1965 1975 1985 1995 2005

of the Dust Bowl.

Number of daily high temperature records by year, 974 USHCN stations with >80 years data, 1895-2012

(Records standing as of December 31, 2012). Figure courtesy John Christy, UAH personal communication.

+ Finally, there is not a

consensus among scientists that anthropogenic CO, is
causing climate change. The widely quoted number of 97%
of scientists believing in global warming is based on an on-
line survey of 10,257 earth scientists. 3,146 replied and all
but 77 were “disqualified” by the researchers conducting the
survey. Of those, 75 thought that humans were contributing
to climate change, thus the 97% number; one that is not
particularly robust.

Four conclusions can be drawn from examination of these data:

1. All of the scary global warming scenarios are based on
computer models.

2. None of the models work.

3. There is and has been no scientific consensus.

4. The data which come from our global experiment, the
observations we have made, indicate that the climate is
evolving and always has evolved continuously, and people
have had nothing to do with that change. We need to use
this information to stop our regulators and legislators from
taking steps and passing laws which will have no effect on the
climate we enjoy and can only have disastrous impacts on

our economy.

Biographical Sketch

Dr. W.C. Rusty RIESE is a geoscientist based in Houston, Texas.
He is widely experienced — having worked in both minerals
and petroleum as a geologist, geochemist, and manager during
more than 40 years in industry. He participated in the National
Petroleum Council evaluation of natural gas supply and demand
for North America which was conducted at the request of the
Secretary of Energy, in the more recent analysis of global supply
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and demand requested by the same
agency, and in the National Research
Council analysis of coal bed produced
waters and their management in the
western United States. He is currently a
member of the Committee on Resource
Evaluations of the American Association
of Petroleum Geologists, a member of

the House of Delegates, and past Sections
Vice President.

Dr. Riese has written extensively and lectured on various topics
in economic geology, including biogeochemistry, isotope
geochemistry, uranium ore deposits, sequence stratigraphy,
and coal bed methane petroleum systems. He holds numerous
domestic and international patents. He has more than thirty
years of teaching experience, including twenty-eight years at Rice
University where he developed the curricula in petroleum geology
and industry risk and economic evaluation, as well as several other
courses. He is currently an Adjunct Professor at Rice University
and the University of New Mexico. He is a fellow in the Geological
Society of America and the Society of Economic Geologists, and
a member of the American Association of Petroleum Geologists,
and several other professional organizations.

He earned his PhD from the University of New Mexico in 1980,
his M.S. in geology from the same university in 1977, and his
B.S. in geology from the New Mexico Institute of Mining and
Technology in 1973. He is a Certified Professional Geologist, a
Certified Petroleum Geologist, and a Licensed and Registered
Geologist in the states of Texas and South Carolina, respectively.
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CAPITALIZING ON A VAST,
HYDROCARBON-RICH ENVIRONMENT

CAPITALIZING ON SOME DOWNTIME
ON CALM, BLUE WATERS

GEOSCIENCE PROFESSIONALS

Join a multidisciplinary team of experienced professionals evaluating conventional and
unconventional resources in Exploration at Saudi Aramco. Take the opportunity to develop frontier
source rock and tight reservoir basins among the largest oil and gas fields in the world. Employ
advanced seismic processing techniques, including 3D visualization and remote geosteering of
multilateral wells, to drill and produce prospects in subsalt plays. Utilize cutting-edge technology
to identify and manage reserves in a diverse environment. Beyond work, enjoy a flexible
schedule that offers a chance to explore the wealth of activities in Saudi Arabia. Advance your
career while experiencing a work-life balance. Saudi Aramco provides a chance to do it all.

Visit us at OTC, Booth #5621.

DREAM BIG at www.Aramco.Jobs/HGS
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Doug Hall
Owner, W D Hall Company
Austin, TX

Recycling Oil Field Produced Water to Increase
Local Water Supplies

il companies pay
Oto have water
produced with oil and
gas separated, stored,
transported, and
injected for enhanced
oil recovery (EOR) or
to be disposed in non-
productive
Called

water,” the overall

zones.
“produced

cost for disposal can
be high. Depending
on local conditions,
the
transportation costs

disposal and
alone may range from
$3/bbl to around $10/
bbl. Some produced
water is treated and
reused on site. Most
operators consider

produced water an

expensive, irritating

waste product.

So why not recycle and reuse this “new” water? Without
hydrocarbon development, this water would never be an available
option for supplementing local water supplies. Often produced
from great depths, this water can have very high dissolved solids
concentrations when it is brought to the surface as a by-product.

Produced water should be considered for reuse, not just as
water for drilling and hydraulic fracturing operations, but also
to supplement local industrial and agricultural water supplies.
Competition for available surface and groundwater has increased.
Individuals and businesses are beginning to pay more for the
water they use each day. Not only is the price of water rising but
there is also growth-related political support for increasing our
water supplies in Texas. This scenario seems favorable for taking
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a serious look at investing in the recycling and expanded reuse of
produced water.

From the large number of salt water disposal wells in Texas, we
know that the volume of produced water is considerable. Based on
a favorable price for oil and gas and recent drilling projections, it
appears that the quantity of produced water will continue to grow
in Texas for at least 10 to 15 years, and probably much longer.
In some areas, the volumes are large enough to make a positive
impact on local water usage. In addition, a variety of effective
treatment technologies currently exist.

The challenge is to determine how to obtain, store, treat, and

distribute this Environmental & Engineering Dinner continued on page 25
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ON ANY STRETCH OF LAND,

IN SHALLOW WATER OR DEEP,
CAPTURE THE SEISMIC YOU NEED
WITH LESS TROUBLE.

ALOTLESS
TROUBLE.

Dealing with piles of cable hinders any seismic acquisition, land or
marine. That’s why our true cable-free ZNodal® systems pay huge
dividends in any environment.

Our lightweight, compact ZLand® system, now with the ability to add
external sensors or available in a cable-free 3C version, lets crews work
faster and much more safely, anywhere on earth.

Our ZMarine system, also completely self-contained, deploys easily
and safely, even in congested areas, to water depths of 3000m, which
makes it ideal for 4D reservoir monitoring.

@ fairfieldnodal  ...cuw

SYSTEMS ACQUISITION LICENSING PROCESSING IMAGING
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water in a manner that allows the recycling facility to be profitable.
Location of the facility is key. Proximity both to reliable sources
and to end users is critical. One additional consideration may be
the need to have a reliable supply of brackish groundwater. Reuse
regulations will also be important.

This presentation focuses on a discussion of produced water
volumes in Texas, the economics of produced water treatment,
blending, and recycling; and a vision of what a stationary,
commercial recycling facility might look like.

Biographical Sketch

Since 1998, when Douc HaLL started
the W D Hall Company, he has been
working with owners and CEOs of

technical service firms that are growing
or that need to grow. This work is
described as “business therapy.” For
eleven years before that, he was the owner
of the Hall Southwest Corporation, a

water resource, environmental, and
engineering consulting firm with offices
in Austin, Dallas, and Midland, Texas. His firm provided a broad
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range of field services and regulatory support to large industrial,
commercial and municipal clients.

In 2010, he added Clean Water Strategies (CWS) to the W D Hall
Company portfolio. The mission of CWS is to “stretch out” clean
water supplies in Texas. Examples of water resource challenges
include: treatment and reuse of produced water from E&P
operations; development and treatment of brackish groundwater
supplies, reuse of excess mine water, and the minimization of
“water lost” from municipal distribution systems.

Mr. Hall is experienced in working with Texas agencies (state,
regional and local) that impact the management and regulation
of water resources. He has been in the consulting business most
of the time since he graduated from the University of Texas
with a master’s degree in geosciences in 1974. His positions
and responsibilities have included: staff hydrogeologist, project
manager, field services manager, senior hydrogeologist /
operations manager, research scientist, corporate marketing
manager, technology commercialization manager, entrepreneur,
business owner, and independent business consultant. For a few
years in the mid 90s, he had a vineyard near Fredericksburg, Texas.
That career ended when goats ate the grapes!
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Drive More Value:
Gall on Proven Services.

PSi"

Petrophysical Solutions,Inc.

DISCOVERIES DRIVE VALUE"

www.petrophysicalsolutions.com

PSI expertise with rock and fluid evaluation is a
known quality, proven over and over again. In fact,
after 15 years putting our brand of petrophysics

to work for companies worldwide, we're more
than ready to serve you. We do it with single-

well analyses, integrated field studies, seismic
petrophysics and more.

We even help clean and organize old, internal
databases. PSl is analytical, trustworthy, and
independent. We'll make your petrophysicists more
effective — or give you the petrophysics resource
you need. Discover more: (281) 558-6066.

©2011 Petrophysical Solutions, Inc. All rights reserved.
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Oscar Lopez-Gamundi, Ph.D.
PI1C Consultants

Houston, Texas
0rlg2003@yahoo.com

Influence of Asymmetric Half-Grabens on the
Overlying Sag Traps of the South Atlantic, offshore
Brazil and Uruguay

he initial phase of the diachronous opening of the South

Atlantic is characterized by Jurassic to Cretaceous synrift
deposits confined to half-grabens. These were followed by more
areally extensive, early post-rift (sag) sedimentation. Along both
the South American and African margins of the South Atlantic,
these rift and sag phases were followed by the deposition of a thick
salt section, which is observed southward to the Pelotas and Walvis
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ridges. Hydrocarbon plays in this region are of two broad and
distinct types: pre-salt plays and post-salt plays.

Recent exploratory efforts in the South Atlantic have been focused

on offshore Brazil, particularly in the pre-salt, post-rift transitional

(sag) section of the Santos, Campos and Espirito Santo basins. The

underlying asymmetric half-graben configuration of the synrift
section, with a clearly defined border fault margin
and a ramp margin, is absent south of the Santos
basin in the Pelotas basin. This configuration of
elements can be identified again farther south in the
Punta del Este basin offshore Uruguay and farther
south offshore Argentina. Newly acquired seismic
reflection data, particularly those processed using
prestack depth migration (PSDM), in the offshore
of Brazil and Uruguay, unveiled some details of
the structural framework of these individual half
grabens and their influence on the trap formation
of the pre-salt structures.

Fault-plane reflections indicate the predominance
of planar fault-plane geometries. This is consistent
with the absence of rollover anticlines or hanging-
wall antiforms, which are a direct function of
nonplanar listric faults, also with neotectonic
observations that indicate that most normal faults
in continental tilted rifts are almost planar with
dips between 30° and 60°.

Differential compaction due to the contrasting
nature of rift fills and adjacent basement highs is the
main control of the four-way traps in the pre-salt
discoveries of the Santos and Campos basins. These
rifts show variable landward or basin-ward polarity,
but in some cases there is a dominant landward
(westward) vergence, opposite to the present

dee pen in g HGS International Dinner continued on page 29
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HGS-PESGB
13th Conference on African E&P

Africa: A World
of Opportunities

September 9-10, 2014
The Westin Houston, Memorial City, 945 Gessner Road, Houston, Texas

Call for Papers, Posters,
Sponsors and Exhibitors

In twelve years this conference has become established as a leading technical E&P forum on
Africa, with attendance that can exceed 400. Participants include operators, service companies,
consultants, governments and academia. The two day program of talks, technical posters and
vendors’ exhibits will be held on September 9-10, 2014 in Houston, Texas.

The conference, which alternates annually between London and Houston, is organized by the
Houston Geological Society (HGS) and Petroleum Exploration Society of Great Britain (PESGB).
The HGS-PESGB African Conference covers all aspects of African E&P, with particular emphasis
on new ideas for plays and prospects, the geology of the continent and its conjugate margins,
and application of emerging technologies.

Abstracts (~200 words) should be submitted as soon as possible to the technical committee,
Africa2014@hgs.org.

Currently, volunteers are being sought to be proactive Session Chairs and anyone interested
should contact the Technical Committee as soon as possible.

Details of sponsorship opportunities and display booths are available from the HGS office. To
become a sponsor or inquire about exhibit space, contact sandra@hgs.org

Registration will be available from April 2014 and Early Bird benefits will apply for a few weeks.

Further details will appear in the HGS and PESGB bulletins and on their websites, www.hgs.org
and www.pesgb.org.uk.

Conference Committee for 2014
Martin Cassidy (chair), Al Danforth, lan Poyntz, Donna Davis and Sandra Babcock (HGS)
Ray Bate and Duncan Macgregor (PESGB).
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HGS International Dinner continued from page 27

of the continental margin. In this latter case, differential compaction
at the half-graben border fault margin has been a critical factor in
accentuating and/or creating counter-regional dips necessary to
form four-way structural closures at the sag level.

Seismic evidence of differential compaction is provided by the
presence of hanging wall compaction synclines over basement
footwall cutoff points. The synclines are characterized by
approximately vertical fold axes immediately above the hanging-
wall cutoff of the basement. In poorly imaged areas, the termination
of the divergent seismic configuration of the synrift strata can be
used to place the master fault of the half-graben. Trap integrity of
the four-way closures is then enhanced in asymmetric half-grabens
with landward dipping master border faults. Conversely, half-
grabens with basin-ward vergence, defined by basin-ward dipping
master border faults and landward dipping ramp margins, create
gently dipping counter regional dips and therefore contribute to
the formation of riskier four-way traps.

Biographical Sketch
OscarR LoPEz-GAMUNDI is currently an independent consultant

May 2014

based in Houston. He has over 30 years
of experience in international oil and gas
exploration as a consultant (1982-1989),
in different technical and managerial
positions in Texaco and Chevron (1989-
2006), Hess (2006-2012), and C&C Energy
(2012). He received his undergraduate

degree and graduate (Ph.D.) degree from

the University of Buenos Aires, Argentina
and conducted postdoctoral studies at the
University of California at Santa Barbara.

Dr. Lépez-Gamundi has been a Research Associate at the
Macquarie University in Australia and Professor of Sedimentology
at the University of Buenos Aires. He is currently a Distinguished
Lecturer for the AAPG — Latin America chapter and instructor
for NEXT (Schlumberger). He has published and presented papers
covering sedimentology, basin analysis, and sequence stratigraphy.
His principal research interests are: rift basins, outcrop and
subsurface studies of clastic and carbonate depositional systems,
and paleoclimatic evolution of Gondwanan basins.
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Wednesday, May 28, 2014

HGS General

Petroleum Club * 800 Bell (downtown)
Social 11:15 AM, Luncheon 11:30 AM

Luncheon Meeting

Cost: $30 pre-registered members; $35 for non-members/walk-ups;

Emeritus/Life/Honorary: $15; Students: FREE

To guarantee a seat, pre-register on the HGS website & pre-pay by credit card.

Pre-registration without payment will not be accepted.
Walk ups may pay at the door if extra seats are available.

Rocky Roden, speaker (rodenr@wt.net) and Mike Forres,
Consultants Rose & Associates

Roger Holeywell, Marathon Oil Company; Matthew Carr,
QI Petrophysics; P. A. Alexander, Consultant

The Role of AVO in Prospect Risk Assessment

1l companies exploring for oil and gas should perform

a risk analysis to understand the uncertainties in their
interpretations and to properly place the prospects in value order
in the company’s drilling portfolio. For conventional exploration
in clastic environments, primarily sands encased in shales, a
key component of the risk analysis process is evaluating direct
hydrocarbon indicators which can have a significant impact on
the final risk value. This talk investigates the role that amplitude-
versus-offset (AVO) plays in the risk assessment process as a
portion of a comprehensive and systematic Direct Hydrocarbon
Indicator (DHI) evaluation. Documentation of the geologic
context and quantification of data quality
and DHI characteristics, including AVO
characteristics, are necessary to assess a
prospect’s risk properly.

A DHI consortium database of over 230
drilled prospects provides statistics to
determine the importance of data quality
elements, primarily in Class 2 and 3
geologic settings. The most important
AVO interpretation characteristics
are also identified based on statistical
results and correlated with well success
rates. A significant conclusion is the
relevance of AVO in risk analysis when
it is the dominant component in the
DHI portion of the risk. Critical in the
risk assessment process is understanding the role AVO and DHI
analysis play when prospects approach Class 1 geologic settings.
The effect that hydrocarbons have on the seismic response is
significantly diminished in this setting versus the other AVO
classes. All of these observations confirm the necessity of properly
evaluating a prospect’s geological setting and of implementing
a consistent and systematic risk analysis process, including
appropriate DHI and AVO components.

May 2014

For conventional exploration in
clastic environments, primarily
sands encased in shales, a key
component of the risk analysis
process is evaluating direct
hydrocarbon indicators which
can have a significant impact

on the final risk value.

Biographical Sketch

Rocky Ropen has owned his own
consulting company, Rocky Ridge
Resources, Inc., for the last ten years and
works with numerous oil companies
around the world on interpretation
technical issues, prospect generation,

risk analysis evaluations, and reserve/

resource calculations. He is a principal
in the Rose and Associates DHI Risk Analysis Consortium which
has involved over 50 oil companies since 2001, in developing a
seismic amplitude risk analysis program
and worldwide prospect database.
He has also worked with Seismic
Microtechnology, Geophysical Insights,
and Rock Solid Images on the integration
of advanced geophysical technology in
software applications. He is a proven
oil finder with 39 years in the industry
and extensive knowledge of modern
geoscience technical approaches. Mr.
Roden is also the past Chairman of The
Leading Edge editorial board.

As Chief Geophysicist and Director of
Applied Technology for Repsol-YPF
(from which he retired 2001) his role
comprised advising corporate officers,
geoscientists, and managers on interpretation, strategy and
technical analysis for exploration and development in offices
in the United States, Argentina, Spain, Egypt, Bolivia, Ecuador,
Peru, Brazil, Venezuela, Malaysia, and Indonesia. Mr. Roden
has been involved in the technical and economic evaluation of
Gulf of Mexico lease sales, farmouts worldwide, and bid rounds
in South America, Europe, and the Far East. Previous work
experience includes exploration and development at Maxus
Energy, Pogo Producing, Decca Survey, and Texaco. He holds a BS
in oceanographic technology-geology from Lamar University and
an MS in geological and geophysical oceanography from Texas
A&M University.
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Tuesday

Wednesday

Reservations:
The HGS prefers that you make your reservations on-line through the HGS website at
www.hgs.org. If you have no Internet access, you can e-mail reservations@hgs.org, or call
the office at 713-463-9476. Reservations for HGS meetings must be made or cancelled by
the date shown on the HGS Website calendar, normally that is 24 hours before hand or
on the last business day before the event. If you make your reservation on the Website or
by email, an email confirmation will be sent to you. If 