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Alabama State Geologist, 
Berry H. (Nick) Tew, 
Jr., Assumes American 
Geosciences Institute 
Presidency for 2013-2014

The American Geosciences 
Institute (AGI) is pleased to 
welcome the 2013-2014 
President, Dr. Berry H. (Nick) 

Tew, Jr. He was inducted at the Friends of AGI Reception 
held during the Geological Society of America (GSA) 
Annual Meeting in Denver, Colorado. 

AGI, a nonprofi t federation of geoscientifi c and profes-
sional associations, represents more than 250,000 geolo-
gists, geophysicists and other earth scientists. “AGI is 
thrilled to have someone with Nick’s level of experience 
to lead AGI in 2014.  He brings a wealth of leadership, 
service and technical skills in the oil and gas fi eld and 
with state, local and federal government and academia 
which will greatly help AGI meet its mission and poten-
tial,” AGI’s Executive Director, Dr. P. Patrick Leahy stated. 

Tew, who holds B.S., M.S., and Ph.D. degrees in geol-
ogy, has substantial administrative, research, and service 
experience and has been a leader in an array of geosci-
entifi c endeavors at all levels of government and with 
numerous geoscience societies and other organizations. 
He recently noted, “The geosciences are so critically 
important in so many areas—energy, mineral, and water 
resources, understanding and avoiding natural hazards, 

and so forth—that have direct eff ects on our economy, 
way of life, public safety, and national security. The role 
of geosciences, however, is rather poorly understood by 
policy and decision makers, as well as the general public.”

During his presidency Tew hopes to promote the mis-
sion of the newly launched AGI Center for Geoscience 
Education and Public Understanding, “I believe that the 
Center is one the most important initiatives that AGI has 
ever undertaken and that it has the potential to make 
signifi cant contributions to society, in general, and to 
the professional organizations that make up AGI.”

Tew has served as Alabama’s State Geologist and Oil 
and Gas Supervisor since 2002. In these capacities, he 
is the Director of the Geological Survey of Alabama and 
the State Oil & Gas Board of Alabama. He joined the 
GSA/OGB staff  in 1984 and during his career has con-
ducted extensive research on the geology and natural 
resources of Alabama and surrounding areas. His work 
has led to over 150 publications, including guidebooks, 
journal articles, technical reports, and abstracts, as well 
as scores of technical presentations. In addition to his 
position in state government, Tew holds an appoint-
ment as an Adjunct Professor in the Department of 
Geological Sciences at the University of Alabama and 
serves on the University of Alabama Museum’s Board of 
Regents and the UA Department of Geological Sciences 
Advisory Board.

Nick has volunteered his time to the geoscience and 
natural resource communities in various leadership and 
other roles. He served as President of the Association 
of American State Geologists (2008-2009), Chairman 
of the North American Commission on Stratigraphic 
Nomenclature (2009), Chairman of the U.S. Department 
of the Interior, Outer Continental Shelf Policy Committee 
(2004-2007), and Vice-Chairman (Chief Operating Offi  -
cer) of the Interstate Oil and Gas Compact Commission 
(2010-2011). He is a member of the National Petroleum 
Council, a Natural Resource Trustee for the State of Ala-
bama, a Fellow in the Geological Society of America, 
and member of the American Association of Petroleum 
Geologists. Tew was the 2013 recipient of the Interstate 
Oil and Gas Compact Commission’s highest honor, the 
E.W. Marland Award. He has served on the AGI Execu-
tive Committee since 2010 in the roles of Secretary and 
President-Elect. 
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When asked why he chose a career in geoscience Tew 

responded, “As a young man, I always had a fascination 
with natural history and science—rocks, fossils, archeol-
ogy, plants, animals, you name it … I decided to pursue 
another undergraduate degree in geology, which has led 
to a very rewarding and fascinating career. I have been 
extremely lucky to have been able to make a living doing 
something that I truly love and enjoy.”

NSF Awards Grant to AAG 
for Learning Progressions 
Research

The National Science Foun-
dation, through its Education 
and Human Resources Core 
Research program (Award 
DRL-1347859), has awarded 
a $292,491 grant to the Asso-

ciation of American Geographers (AAG) for a project 
designed to build capacity for conducting research on 
learning progressions in geography. Dr. Michael Solem 
(AAG) will direct the project with co-investigators Dr. 
Niem Tu Huynh (AAG) and Dr. Richard Boehm (Texas 
State University).

Learning progressions off er a means for educators 
to determine how students learn geographic facts, 
concepts, and skills, and whether they are on track 
toward attainment of a particular curriculum standard 
or set of standards. As noted in a report recently issued 
by National Geographic’s Road Map for 21st Century 
Geography Education Project, research on learning 
progressions is an area of critical need for improving the 
quality of geography teaching and learning (Bednarz, 
Heff ron and Huynh 2013). The available research base in 
geography education is primarily focused on students’ 
understanding (or learning) of individual ideas or skills, 
but not on the relationships between diff erent areas of 
content or types of skills learned progressively across 
grade levels.

Through this project, geographers and education 
researchers will receive training on how to conduct, 
develop, and validate learning progressions and assess-
ments based on Standard 1 of Geography for Life: 
National Geography Standards (2nd Edition), which 

reads: How to use maps and other geographic represen-
tations, geospatial technologies, and spatial thinking to 
understand and communicate information.

The capacity building will involve four major areas of 
activity over a two-year period:

1. The project will begin with a symposium that brings 
together geographers and learning progressions 
experts to formulate an initial research agenda on 
geography learning progressions. Participants in 
the symposium will discuss current debates about 
the potential advantages and limitations of learning 
progressions for improving the quality of geogra-
phy education. On the basis of this knowledge, the 
group will work together to develop a methodol-
ogy for pilot research on learning progressions for 
Geography Standard 1. The methodology will defi ne 
the parameters for future research and include short- 
and intermediate-term benchmarks for assessing 
progress. Envisioned outcomes from the meeting 
include a crystallized methodology to conduct learn-
ing progressions in geography as well as a research 
handbook that will serve as training materials for a 
cohort of graduate students and early career scholars 
interested in this area of research.

2. A second objective will be to conduct an inventory 
and prospect study to determine the range of schol-
ars doing research that is relevant for understanding 
learning progressions in geography. In proposing 
learning progressions as a line of research within a 
small geography education research community, this 
project immediately calls into question, Who will do 
this research? What institutions, individuals, or profes-
sional associations have the experience, background, 
funding capability, or for that matter, even the inter-
est in carrying out the type of large scale, replicable 
research proposed? To provide direction to these 
questions, the inventory will serve two purposes. First, 
the inventory research will provide data to assess to 
what extent the system of researchers in geography 
education will be able to carry out future research 
on learning progressions and where potential col-
laborators might be found in other fi elds. The second 
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purpose is to identify potential research collaborators 
for future projects and training workshops.

3. A third activity will take the form of a research-train-
ing workshop with graduate students, early career 
scholars, and faculty mentors. The training will pre-
pare graduate students and early career scholars to 
develop, test, and refi ne learning progressions based 
on Geography Standard 1. The workshop design will 
include small teams of participants with mentors to 
formalize the data collection process (e.g., clinical 
interviews) and analysis (e.g., coding and statistical 
analysis) on learning progressions related to the 
themes of Geography Standard 1 across the 4th, 8th, 
and 12th grades. Over time, it is hoped that this pro-
cess will produce a cadre of future researchers with 
strong research and analysis skills to conduct studies 
on geography learning progressions.

4. The project will conclude with planning a national 
program for coordinated research on geography 
learning progressions. The resulting research plans 
and the publication of a training handbook will be lev-
eraged to coordinate future research activity in mul-
tiple locations and to work with individual researchers 
to compile and synthesize the results of their data 
collection. This eff ort to scale-up research in learning 
progressions is a strategy that builds on the outcomes 
of each preceding recommendation to pave a road 
map for geography education research.

For additional information, please direct inquiries to the 
project director, Dr. Michael Solem.

References
Bednarz, S.W., Heff ron, S., & Huynh, N.T. (Eds.). (2013). 

A road map for 21st century geography education: 
Geography education research (A report from the 
Geography Education Research Committee of the 
Road Map for 21st Century Geography Education 

Project). Washington, DC: Association of American 
Geographers.

Urban agriculture: The 
potential and challenges of 
producing food in cities

By Caroline Schneider

Soil Science Society of America

In many cities around the world, 
patrons of high-end restaurants 
want quality food that is fl avorful 
and fresh. To satisfy their guests, 
chefs are looking closer and closer 
to home – to locally grown produce 

from neighboring farms or even from their own, restau-
rant-owned gardens.

“You can’t fi nd fresher food anywhere,” says Sam Wort-
man, assistant professor at University of Illinois at 
Urbana-Champaign. “Chefs are literally picking produce 
the same day they’re cooking it in the restaurants.”

Crops such as onion, snap beans, zucchini, and kale are 
grown at a garden site. Photo courtesy of Sam Wortman.

As the concept of local food and urban gardening 
gains popularity, urban agriculture, with its benefi ts 
and obstacles, is coming to many cities. The issues sur-
rounding food production in urban areas are outlined 
in a paper recently published by Wortman and Sarah 
Taylor Lovell in the September-October issue of Journal 
of Environmental Quality.

The benefi ts of urban agriculture are many. Urban gar-
dens are often built on previously unused lots, increas-
ing the beauty and value of the neighborhood. They 
provide recreation opportunities and a social network 
for the gardeners involved. Urban food production also 
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means that healthy, fresh produce is readily available to 
city dwellers.

In light of the benefi ts, urban gardens are popping 
up across the nation. But the challenges that organizers 
and growers face must be understood and addressed 
if urban gardens are to become widespread and even 
profi table. Several obstacles face planners and grow-
ers including soil contaminants, water availability, and 
changes in climate and atmospheric conditions.

Several contaminants can be found in urban soils, and 
lead is the most prevalent. While there is concern about 
plants taking up lead from soils, research suggests that 
they actually take up very little. “Even in roots, there is 
still a relatively small amount of lead compared to, for 
example, what we’re exposed to from drinking water,” 
says Wortman.

Direct ingestion of soil containing lead is a bigger 
threat than plant uptake. Soils can be directly ingested 
when children play in and eat soil, soil adheres to crops 
after they’re harvested, or soil particles blow in the air. 
Practices such as washing food well before eating and 
covering soils with mulch can help decrease these risks.

Finding reliable and safe water sources can be diffi  cult 
for urban farmers. Technologies such as drip irrigation 
that precisely deliver water where and when it’s needed 
can help conserve water. Reusing rainwater and waste-
water can provide additional water, but those sources 
must be monitored for contaminants, and perhaps 
treated.

Changes in atmospheric and climate conditions in 
cities compared to rural areas can also be obstacles for 
urban growers. For example, temperatures and vapor 
pressure defi cits (the diff erence between saturated 
and actual vapor pressure at a specifi c temperature) 
are often higher in cities. Extreme temperatures during 
the day and higher nighttime temperatures can inhibit 
photosynthesis in plants and decrease yields. Likewise, 
when vapor pressure defi cits are higher, plants have to 
use more water creating moisture stress and reducing 
photosynthesis.

To better understand the eff ects of varying climates 
and atmospheric states on food production, Wort-
man and his colleagues have a project underway. They 
are looking at six sites on a gradient from downtown 

One of six experimental garden sites located along an urban to rural gradient in Chicago, IL. Photo courtesy of Sam 
Wortman.
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Chicago to 40 miles west of the city. The sites all have 
the same, ideal soil conditions allowing the researchers 
to take soil factors out of the equation.

 “We are trying to isolate the eff ects of the atmosphere,” 
explains Wortman. “We are monitoring concentrations 
of carbon dioxide, ozone, temperature, humidity, wind, 
and other factors across all of the sites.”

The study is still ongoing, but Wortman says the 
preliminary results are exciting. They are fi nding that 
crop yields are highly variable at the diff erent sites with 
some crops growing better closer to the city center and 

others producing higher yields in more rural areas. The 
eff ects of atmospheric conditions on crops appear to 
be important.

Wortman and his colleagues have a two-fold goal 
for the project. First, they want to identify crops that 
grow well in any given urban environment. It may then 
be possible to develop new crops that are adapted to 
urban gardens and customized for the area.

Also, urban conditions with higher temperatures, 
ozone, and carbon dioxide are similar to the changes 
expected elsewhere with climate change. Urban gar-
dens, then, provide a natural laboratory for studying 
how these climatic and atmospheric changes will aff ect 
plants and crop yields in the future.

 “We’re looking at it from a very practical perspective 
of providing recommendations for urban farmers, but it 
also has an angle of how these diff erent crops respond 
to altered environments,” says Wortman.

Looking ahead, Wortman and his colleagues hope to 
further the development of urban agriculture by opti-
mizing the ways in which crops and soils are managed 
in urban areas. Finding more effi  cient ways to produce 
food in cities will help control costs. Research to increase 
both the productivity and profi tability of urban farming 
is necessary if fresh produce is to be available not just 
in high-end restaurants but to anyone looking for local 
food options.

View the abstract at http://dx.doi.org/doi:10.2134/
jeq2013.01.0031.

Graduate student, Ross Wagstaff , collects atmospheric and 
weather data from an experimental garden site. Photo 
courtesy of Sam Wortman.
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Sign up to perform at 
Open Mic Night at AGU Fall 
Meeting

Join us for the 2nd 
annual AGU Open Mic 
Night at Fall Meeting! 
Dramatic readings and 
guitar duos were among 

the performances for a standing-only crowd at last 
year’s inaugural Open Mic Night. This year, join fellow 
meeting attendees and host Richard Alley for another 
evening of rhyming, singing, and emoting about 
Earth and space science. The fun starts at 7:30 p.m. on 
Tuesday., 10 Dec., at Jillian’s bar and restaurant, 175 
Fourth Street. Appetizers will be served. Want to share 
your Earth and space science poem, song, or short 
story? Email news@agu.org to reserve a 3-5 minute 
slot in advance, or sign up on site as space permits. All 
are invited to attend. 

GSA’s Blockbuster 125th 
Anniversary Meeting 

What a meeting!  Thanks to all 
who participated in making our 
125th Anniversary Celebration 
one to remember! 

Here’s a recap “by the numbers”:
• Attendees: 8,061
• Students: more than 3,300
• Technical sessions: 408
• Abstracts presented: 4,795
• Posters: 1,848
• Digital posters: 45
• Field trips: 22
• Field trip participants: 523
• Short courses: 29
• Short course participants: 663
• Exhibiting companies: 246
• On To the Future scholars (GSA diversity initiative): 125
• Sponsors & contributors: 27

Bottles of Field Assistant Ale consumed: 

more than 20,000

9Geospectrum FALL 2013



NEWS

Important Meeting Links
News and Blogs: more than 80!

Press Releases: A compilation from the meeting

GSA Conference TV videos:  Interviews from the meeting 
with attendees and GSA leaders

Student Map Competition Winners 
USGS Best Student Geologic Map Competition Awards 
presented at GSA’s 125th Anniversary Annual Meeting

1st Place

Robert Mahon, University of Wyoming (MS Geology), 
rmahon1@uwyo.edu. “EdMap Geologic Map of 

the Saddle Peak Hills 7.5’ Quadrangle, Death Valley 
National Park, San Bernardino County, California.”

Awarded a Brunton Compass from the Association of 
American State Geologists

2nd Place

Kent Walters, University of Cincinnati (MS Glacial Geol-
ogy), walterkr@mail.uc.edu. ”Glacial Geomorphology of 
Central Upper Peninsula of Michigan, USA”

Awarded a rock hammer and hand lens from the 
American Institute of Professional Geologists

3rd Place

Jens-Erik Lund Snee, Stanford University (MS Geology), 
lundsnee@stanford.edu. “1:24,000 Scale Geologic Map-
ping of Cenozoic Unites in Huntington Valley and the 
Eastern Pinon Range, Elk County, Nevada”

Awarded the 125th Anniversary Volume: Special Paper 
500, The Web of Geological Sciences: Advances, Impacts, 
Interactions from the GSA Foundation
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GSA’s Anniversary Special Papers

Three Special Papers, written by giants in their fi elds, 
were prepared in honor of the 125th anniversary of GSA’s 
founding in 1888. These comprehensive books cover 
advances in the geosciences over the past 50 years. All 
three books are currently available from the GSA Store 
(http://rock.geosociety.org/store/).

The Web of Geological Sciences: Advances, Impacts, 

and Interactions (Special Paper 500; edited by M.E. 
Bickford) examines the question, “What advances have 
been made in the past 50 years?” Advances from 1963 
to 2013 include the development and understanding of 
plate tectonics, exploration of the Moon and Mars, the 
development of new computing and analytical technolo-
gies, and the understanding of the role of microbiology 
in geologic processes, to name but a few. Certain to 
become a frequently cited classic, this volume will be 
of great interest to professional scientists and will be 
particularly useful for students.

Written by preeminent scientists in several areas of 
applied geosciences, The Impact of the Geological 

Sciences on Society (Special Paper 501; edited by M.E. 
Bickford) addresses the impact of the geological sci-
ences, during the past 50 years, in such areas as geologic 
hazards, mineral resources, energy resources, water and 
soil resources, geology and health, geologic education, 
and the informing of general public policy. The chapters 
focus on the ways that earth science informs and benefi ts 
society. Far more than mere catalogues of resources, 
the chapters often address controversial topics, such 
as hydraulic fracturing, and will be of keen interest to 
scientists in industry, government, and academia.

Rethinking the Fabric of Geology (Special Paper 
502; edited by V.R. Baker) addresses changes in the 
philosophical directions of the geosciences and is essen-
tially a follow-up to the 1963 publication of The Fabric of 
Geology, edited by C.C. Albritton Jr. Its ten chapters cover 
philosophical aspects and debate, geological mapping, 
modeling prediction as well as quantitative modeling, 
and the changing nature of geology. The chapters in this 
volume will provoke many coff ee-room discussions and 
invite students and professionals alike to think deeply 
about geology.
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2014 AIPG National Officers 

President
Raymond Talkington, New Hampshire

Past President
Ronald Wallace, Georgia
President-Elect

Foster Sawyer, South Dakota
Vice President

Brent Huntsman, Ohio
Secretary

James Burnell, Colorado
Treasurer

Lawrence Austin, Michigan
Editor

Robert Stewart, Connecticut
Advisory Board

Christine Lilek, Wisconsin
Todd McFarland, Tennessee

Kerri Nutter, Alaska
David Pyles, Illinois

AGI recognizes two 
Geoscience Organizations’ 
Milestones 

american
geosciences
institute AGI

The American Geosciences 
Institute was pleased to 
celebrate important anni-
versary meetings with two 

of the organizations in the AGI federation that have made 
signifi cant contributions to it. Both organizations: the 
American Institute of Professional Geologists (AIPG) and 
the Geological Society of America (GSA) celebrated 
milestone meetings in October 2013. AIPG celebrated 
its 50th Anniversary Meeting in Broomfi eld, Colorado. 
At their Annual Meeting, AGI’s Dr. Christopher Keane 
presented AIPG with trophy commemorating the occa-
sion. The particular award was selected because of 
artistic elements related to boulders in a river, and the 
earthy colors. 
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At GSA’s 125th Anniver-

sary Annual Meeting, in Den-
ver, Colorado AGI commis-
sioned a sculpture from New 
Mexico, geoscientist and 
glass artist Mr. Adam Frus of 
Frus Glass. The sculpture was 
designed with three hand-
cast glass single-terminated 
quartz crystals in the colors 
in the GSA logo; all three 
colors (green, purple and 

black) were verifi ed natural variants of quartz. GSA was 
presented the sculpture at a closed-door meeting by 
AGI President Dr. Nick Tew; AGI Past-President Dr. Sharon 
Mosher; and AGI Executive Director Dr. P. Patrick Leahy. 

AGI looks forward to celebrating other organizations’ 
milestones. Please make sure you share important mile-
stones with the AGI Member Society Liaison: Maureen 
Moses (mmoses@agiweb.org).

Clay Minerals Society: The 
President’s Corner

This is the last part of the CMS Presi-
dent’s corner with my contribution. It 
is being written just before the 50th 
Anniversary annual meeting of the CMS 
at the University of Illinois in Urbana-
Champaign, Illinois, USA. At the end of 
this conference, my President’s time 
will be over and the new CMS President 

will be Professor Michael A. Velbel from the Department 
of Geological Sciences of Michigan State University in 
East Lansing, Michigan, USA. His fi rst contribution to the 
CMS President’s Corner will appear in the February 2014 

issue. Various factors affecting dates for the CMS 
Annual Meetings have been signifi cant, and there is 
discussion to have the annual meetings regularly in the 
same month each year. This remains among the targets 
to be achieved. However, more important is the activity 
specifi ed in the Preamble of our Bylaws as the advance-
ment of clay mineral science in all of its branches; the 
promotion of research in clay mineral science and tech-
nology; the increase and diff usion of knowledge of clay 
mineral science and technology; and by its meetings, 
reports, papers, discussions, and publications to promote 
scientifi c interest and inquiry thereby fostering public 
welfare and education, and providing for informed 
development of industries and natural resources, 
addressing environmental issues, and adding to the 
prosperity and well-being of all people. Let me wish all 
CMS members success in these endeavors.

Best wishes,
Peter Komadel

As Peter turns his last CMS President’s Corner, I pre-
pare to turn my fi rst. The Clay Minerals Society’s 50th 
Anniversary Annual Meeting was a stunning success, 
a vibrant meeting that also had the positive feel of a 
scholarly family reunion. This edition of our CMS page 
highlights our most-recently recognized recipients of 
Society honors, a fi rst notice of our 2014 Annual Meet-
ing, and a list of upcoming articles to appear in Clays 
and Clay Minerals. Finally, we express our thanks to all 
the energetic clay scientists who serve on CMS standing 
and ad hoc committees. I add my thanks to them, the 
CMS Council, and the Executive Committee, exemplary 
volunteers one and all, who have kept the Society mov-
ing forward for their share of the last half century and 
who are seeing the Society into its next 50 years. I look 
forward to working with all of you on continuations of 
past eff orts and on new initiatives. Finally, my personal 
best wishes to Peter Komadel, whose continued wise 
counsel will be most welcome. Thank you, Peter!

Michael Velbel
President, The Clay Minerals Society
velbel@msu.edu
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AAPG Broadens Presence in 
Africa

With its newest regional offi  ce 
headquartered in Lagos, Nigeria, 
and the launch of a chapter in 
Angola, AAPG has achieved 
extraordinary milestones in 
expanding its Africa presence.

The AAPG Africa offi  ce opened 
its doors in early October. Shortly thereafter, African 
Region President Gilbert Odior announced the addi-
tion of Delia Kuye as programs manager.  Kuye holds a 
bachelor’s of science degree in geology from the Uni-
versity of Reading, England, and a master’s degree in 
integrated petroleum geoscience from the University of 
Aberdeen, Scotland.  She also served in intern positions 
for Marathon Oil in Aberdeen and ExxonMobil in Lagos.  

Kuye looks forward to expanding AAPG’s programs 
and services throughout the Region.

“We shall be improving AAPG’s African-based mem-
bership and regional presence through intensifi ca-
tion of outreach to students and professions,” she says. 
”Communication is amongst the greatest challenges 
for this region.  Nonetheless, working with the Region 
leadership, we shall work towards eliminating barriers 
by improving communication and reducing member-
ship challenges.”

Meanwhile, Angola is the second largest oil producer 
in Africa, with production in excess of 1.8 million barrels 
of oil per day and a growing reserves base in excess of 
approximately 10 billion barrels.  With huge geoscience 
activity and the presence of major oil and gas companies 
making great strides in subsurface development and 
management, the need for a dedicated geoscience com-
munity and forum in Angola became apparent.  

Geoscience representatives from Chevron, Total, Gaff -
ney-Cline, BP, Exxon and Universidade Agostino Neto 
joined together for their fi rst chapter board meeting in 
July, deciding they would promote recruiting of industry 
geoscientists for AAPG membership; play active roles 
in Angola chapter events; and create the platform for 
technical discussion and networking.

The AAPG has long held professional ties with Angola, 
including support of the Deep Water Off shore West 
Africa Conference held in 2007.

Summary of the 47th 
U.S. Rock Mechanics /
Geomechanics Symposium

Laura J. Pyrak-Nolte, Jamal Rostami, Joe Morris, 

Alvin Chan and Russ Ewy

Reprinted with Permission from ARMA

The 47th U.S. Rock Mechanics / 
Geomechanics Symposium was 
held in San Francisco, California 
this year on 23 - 26 June, 2013. 
This was one of the most suc-
cessful symposia to date, with 

more than 350 papers, four keynote speakers, 44 techni-
cal sessions, two poster sessions, four short courses, 
three workshops, 15 exhibitors, three technical tours 
and a large number of exciting special activities. This 
multidisciplinary international annual meeting is the 
focal event for the rock mechanics and geomechanics 
communities, bringing together professionals and stu-
dents from civil, geological, mining, geophysical and 
petroleum engineering. The symposium focused on new 
and exciting advances in rock mechanics and geome-
chanics that cut across disciplines and span the globe 
with more than half of the papers from 39 countries 
including the U.S. The keynote speakers provided insights 
into pore pressure in deep water (Peter Fleming), a per-
spective on current and future directions in carbon 
sequestration (Larry Myer), a fascinating description of 
the technical, political and socio-aspects of constructing 
a water tunnel from the Mediterranean Sea to restore 
the Dead Sea (Chris Breeds) and the current state of the 
art in monitoring landslides and other large-scale ground 
movements (Erik Eberhardt).

Technical Session Summaries
The technical sessions spanned a range of topics 

from civil, mining and petroleum engineering as well 
as cross-disciplinary topics that involved experts from 
many branches of science and engineering.
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Mining - Jamal Rostami

Mining-related topics were presented in seven oral 
sessions as well as one poster session that included top-
ics in coal mining, numerical modeling, ground control, 
mine seismicity, deep hard-rock mining, weak rocks 
and evaporate, and production-related rock mechan-
ics issues. The Symposium sessions provided opportu-
nity for about 48 presentations and nine posters. The 
increased use of mine seismicity and monitoring of the 
seismic events to improve the working conditions in 
deep mines and prevent rock burst were discussed by 
the pertinent experts in the industry. Gabriel Esterhuizen 
discussed the strength parameters for modeling of the 
roof strata, and Kanaan Hanna presented the geotech-
geophysical mapping of foamed-sand used as backfi ll in 
Colorado. Shivakumar Karekal from Australia reviewed 
design issues related to extraction of coal from multi-
seam layers by highwall mining, and Biao Qiu reviewed 
his fi ndings on the subsidence prediction for coal mining.

Ground control for underground and surface coal 
and metal mines was also addressed. This included a 
range of subjects from the use of close range photo-
grammetry in monitoring of open pit mines by Saeed 
Rezaei to the use of ground support measures including 
shotcrete and backfi ll by Arunkumar Rai, modeling of 
ground-support interaction by Catherine Banton, to a 
discussion of ground support in frozen ground by Sheila 
Ballantyne and a look at the sustainability in ground 
support by Boris Amusin. On the issue of rock mass 
characterization, Steve Rogers presented his fi ndings 
about the Volumetric Fracture Intensity Measurement 
for improved rock mass characterization in block cav-
ing operations and Laura Olson presented her fi ndings 
on 2-D and 3-D imaging of core for fracture mapping in 
Canada, followed by the discussion of rock mass char-
acterization and conceptual modeling of caving in the 
Malmberget Mine by Sraj Umar from Sweden. 

Numerical modeling of mining operation received 
a healthy treatment. Presentations included modeling 
of cable bolts and examination of active versus passive 
bolts by Michael Murphy and Anil Ray, simulation of mine 
fl oor properties from pillar behavior by Douglas Tesarik, 
modeling of caving in coal mines and other forms of 
failures by Feng Cui, and fi nally numerical modeling of 
bio-stabilization of dump slopes was discussed by Dr. 

Vishal. Other topics dealt with cutting of limestone by 
Rasit Altindag, drilling with diamond bits by Masood 
Mostofi , reliability analysis of slope design (Ali Keneti), 
replacing of barrier pillar with backfi ll by Hamid Maleki, 
and accounting of confi nement in stability of foliated 
rocks by Sanjive Narendranathan. Overall, the topics 
were of interest to many mining operations and to the 
ongoing eff orts to address the complexity of mining 
applications in various environments. 

Interdisciplinary - Joe Morris
A diverse collection of topics -- ranging from CO2 

storage and utilization to rock heterogeneity and scal-
ing, from coupled processes in intact and fractured rock 
to the challenges facing high-performance computing, 
and from geophysics to uncertainty quantifi cation -- 
was covered during the interdisciplinary sessions. In all, 
approximately 100 papers of an interdisciplinary nature 
were presented either at the podium or by posters at 
this year’s conference. Wrestling with the challenges of 
geothermal energy proved to be a popular topic this 
year with 12 podium presentations and fi ve poster pre-
sentations. The papers covered topics that addressed 
not only the fundamentals, but also included many case 
studies of specifi c locations such as Newberry Volcano 
(Cladouhos, et al), Hengill Area in Iceland (Sveinbjorns-
son, et al.), Soultz-sous-Forets in France (Gentier, et al.), 
Northwest Geysers in California (Rutqvist, et al.) and 
more (Dempsey, et al.).

Improving our understanding of coupled processes, 
both within rock continua and within rock interfaces, 
received much attention with two dedicated podium 
sessions and six poster presentations spanning both 
experimental and modeling work. In the acoustic emis-
sion session, both passive and active techniques for 
monitoring the approach to failure were presented, 
demonstrating the blending of geomechanics and geo-
physics. Sergei Stanchits presented laboratory results 
that showed an increase in acoustic emission activity 
during the early stages of fracturing,related to the onset 
of volumetric rock deformation. Ahmad Hedayat showed 
from laboratory measurements that active geophysical 
monitoring yields signatures of precursor to failure along 
single joints.

15Geospectrum FALL 2013



NEWS
The topic of CO2 sequestration was expanded this 

year to included utilization, in keeping with the shift 
in emphasis that we are observing in this area. Many 
ongoing case studies were presented from around the 
world that included eff orts in the Netherlands, India, 
Norway and others.

Civil Engineering
The civil engineering sessions focused on rock slopes, 

constitutive models, laboratory-scale rock mechan-
ics, tunnels and caverns, dams and foundations, and 
discrete geomechanics. Many fascinating case studies 
were presented. In the dams and foundations session, 
Schlotfeldt, et al. discussed designed methods used for 
bridge piers in the presence of an unfavorably oriented 
joint set in the Kicking Horse Canyon in British Columbia. 
Hanna, et al. described emergency sinkhole mitigation 
using both high-and low-mobility grout to stabilize U.S. 
24 at Tennessee Pass in Colorado.

Two sessions were devoted to understanding rock 
with discontinuities such as fractures, joints and cracks 
through discrete geomechanics involving theoretical 
and numerical approaches. Gen-hua Shi discussed the 
importance of understanding and implementation of 
the mathematical concepts needed to simulate multiple 
contacts between blocks formed by discontinuities. Sitar 
used block theory to assess the stability of dams from 
hydraulic erodibility by identifying removable blocks 
and potential failure modes.

As landslides cause billions of dollars of damage 
throughout the world, two civil engineering sessions 
focused on rock slopes. Other presentations examined 
the eff ect of earthquakes on slope failure, fault mod-
els and design challenges of retaining walls and rock 
anchors.

Petroleum - Alvin Chan
Participation from the petroleum community contin-

ued to see growth in the symposium. A large number of 
high-quality papers were submitted on topics such as 
experimental rock mechanics, fracture mechanics and 
geomechanics for conventional and unconventional 
resources. An increased interest was observed in coupled 
process modeling and a re-introduction of pore pressure 
modeling. The petroleum poster sessions also benefi ted 

both in terms of quantity and quality. Two sessions were 
dedicated to reservoir geomechanics with topics that 
ranged from post-depletion subsidence to intensely 
faulted reservoir -- as well as fault reactivation and 
natural fracturing processes. Three sessions focused on 
coupled-processes, from modeling to experiments. Izadi, 
et al. discussed the evolution of permeability, seismicity 
and heat production in geothermal reservoirs. Other 
topics included the scaling relationship between fl uid 
fl ow and fracture specifi c stiff ness, stress eff ects on fl ow 
partition in fractured reservoirs, fl uid-driven fractures 
and other fl uid-mechanical coupling. Three petroleum 
sessions (two podium and one poster) were on experi-
mental rock mechanics related to shale, mudrocks, 
chalk and sand. Fjaer and Nes discussed the strength 
anisotropy of Mancos shale based on extensive uniaxial 
and triaxial testing and found the weakness of bedding 
plane strongly impacts the strength. Other shale-related 
topics included novel methods for measuring the elastic 
properties of shale and coupled thermo-hydro-mechan-
ical behavior of shales. Holt, et al. gave an interesting 
presentation on static versus dynamic moduli and on 
discrepancies between the two.

Technical Tours - Russ Ewy
A technical tour was organized to The Geysers geo-

thermal fi eld. The Geysers cover some 45 square miles, 
388 wells, 15 power plants with 725 megawatts capacity, 
80 miles of steam pipelines, and 69 miles of injection 
water lines. The Geysers has been producing geother-
mal energy since 1920, and currently accounts for 39% 
of total U.S. geothermal power. One particular area has 
been recently used for an Enhanced Geothermal Systems 
demonstration project. Yet water injection has actually 
been going on for many years at The Geysers, and they 
currently have 53 injection wells. Reclaimed municipal 
wastewater is used for injection; they treat and inject 
over 16 million gallons of water per day.

Two other technical tours rounded out this year’s 
off ering. J. Casey Moore, Professor at UC Santa Cruz, 
along with his associate Bob Garrison, conducted a 
tour of several interesting and unique features along 
the coastline near Santa Cruz. Attendees were able to 
view (and understand) sandstone intrusions, paleostress 
indicators, hydrocarbon fronts, dike sill complexes, and 
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carbonate cold seep structures. The third technical tour 
was the ever-popular geological engineering tour of the 
San Francisco peninsula, led by Prof. Richard Goodman 
and his associates Dale Marcum and John Wallace.

Future Leader Initiatives
Two new events were held at the Symposium this 

year thanks to the eff orts of the Future Leaders of ARMA 
(Alvin Chan, Amie Hows, Haiying Huang, Thierry Lavoie, 
Michael Murphy, Marisela Sanchez-Nagel, Maria-Katerina 
Nikolinkakou, Azadeh Riahi, David Scarpato, and Karim 
Zaki). The fi rst event was a career center where stu-
dents/members posted resumes and industry/academia 
posted job openings. 

The second event was a student trivia contest held on 
Monday night. Students competed for a team prize by 
answering 33 trivia questions such as “What is the mini-
mum grade that can be mined at a profi t?”, “In a thrust 
faulting stress regime, which direction will a hydraulic 
fracture propagate?” and “What type of seismic wave 
travels the fastest: P-wave, S-wave or surface wave?” 
The winners were a two-member team: Luca Urpi, a PhD 
student from the Freie Universitat in Berlin, Germany 
and Luke P. Frash from the Colorado School of Mines.

Tiny worms and sweeping 
landscapes: A Day in the Life 
of Diana Wall

By Chris Zimmerman

Soil Science Society of America

Each time Diana Wall returns to 
Antarctica, the same barren, dry 
landscape is there to greet her. While 
most people would feel lost in this 
environment, she is quite comfort-
able. Wall, a senior research scientist 

and professor at Colorado State University, has spent 24 
seasons in the Dry Valleys of Antarctica studying nema-
todes—microscopic worms crucial to soil health and 
biodiversity.

Nematodes aren’t exactly on the radar of the gen-
eral public, but they play an important role in the 

environment. In Antarctica, these tiny organisms sit 
atop the food chain, and the dominant Scottnema spe-
cies alone is responsible for 6 to 7% of total soil organic 
carbon turnover. Carbon turnover works by organisms 
consuming carbon for energy, eventually dying and 
decaying, and releasing that carbon back into the envi-
ronment as valuable nutrients, a process crucial to soil 
life.

Studying nematodes in such an extreme environ-
ment like Antarctica actually simplifi es the science for 
researchers, Wall says. Their work is uninterrupted by 
other plants and animal life due to the harsh climate, 
allowing for a complete focus on nematodes with limited 
biological factors to contend with.

The research Wall and her colleagues do in Antarctica 
is thanks to the McMurdo Long Term Ecological Research 
(LTER) grant from the National Science Foundation. They 
spend the month of January in the McMurdo Dry Val-
leys—snowless valleys that comprise one of the world’s 
most extreme desert environments. Wall and the team 
return home in February, their data in hand and ideas 
for next season’s trip already swirling in their heads.

The fascination with 
nematodes began for 
Wall in graduate school, 
where she studied plant 
pathology at the Univer-
sity of Kentucky. “I was 
very interested in plant-
parasitic nematodes, and 
when you start realizing 
how distinct the diff er-
ent species are from one 
another, you need to 
learn about their habitat,” 
Wall says. “And that’s soil.”

Getting Away from the Infl uence of Plants
As her research with nematodes and their soil habitat 

continued, she began to realize the challenges of study-
ing the interaction of nematodes and their complex 
environments. “Some of my colleagues kept telling me 
I couldn’t show the roles of invertebrates in decomposi-
tion, for example, unless I could get away from the infl u-
ence of plants. I’d worked in deserts, in the Sahara, but 

Diana Wall, a senior research 
scientist and professor at 
Colorado State University, 
has spent 24 seasons in the 
McMurdo Dry Valleys of 
Antarctica (right, aerial photo 
courtesy of NASA) studying 
nematodes.
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then I saw some pictures of the dry valleys in Antarctica, 
and I knew I wanted to research that landscape.”

In this landscape, a typical soil sample may only 
contain one or two types of nematode species, which 
allows Wall and fellow researchers to isolate nematodes 
in a natural habitat and perform species-specifi c studies. 
In fact, only three species have been identifi ed in the 
McMurdo Dry Valleys where Wall and her colleagues 
conduct much of their research.

 “We found that one nematode was in about 60% of 
these barren soils, and the other two were found near 
more moisture,” Wall says. “It’s really opened up some 
doors for us to study things like the eff ects of climate 
change on these specifi c nematodes and see what hap-
pens to a species over time.”

In the McMurdo Dry Valleys, environmental shifts 
like climate change, which can lead to increased tem-
peratures and moisture due to glacial melt, can have a 
signifi cant impact on nematode populations that have 
adapted to the dry, harsh conditions of the Valleys. In 
an area of greater biodiversity, if one species struggles 
to survive or even disappears, other organisms are likely 
to step in and take over their environmental duties. But 
in an extreme and barren environment like Antarctica, 
the loss of a dominant nematode species could have 
signifi cant eff ects on that ecosystem by disturbing car-
bon cycling and decomposition in the soil.

Well-Deserved Recognition
Wall’s research has been widely recognized by the 

scientifi c community. In the ice-free Olympus mountain 
range in Antarctica sits Wall Valley, an upland valley 

named after Wall for her research on the continent. And 
in March of this year, she was awarded the Tyler Prize, 
the highest international recognition handed out in the 
fi eld of environmental science each year. It’s an honor 
that culminates more than two decades of scientifi c 
work in Antarctica and on global environmental change.

When asked if she had ever expected winning such 
a prestigious award, Wall laughs. “I never expected 
anything like this. Even the day before I got the call, I 
couldn’t have dreamt it.” Her name is now on the award’s 
recipient list alongside the likes of chimpanzee expert 
Jane Goodall and ecologist George Evelyn Hutchinson.

Since her work began in Antarctica, a lot has changed. 
Warming and cooling trends in the past two decades 
have allowed Wall to observe how specifi c nematode 
species react to certain conditions, and new technolo-
gies have changed the way Wall and her colleagues 
research the landscape. “GPS technology wasn’t very 
advanced when I fi rst went to Antarctica, and our ability 
to receive and transmit real-time data has improved,” she 
says. “And there’s so much research going on—now we 
can exchange ideas with all kinds of scientists.”

What hasn’t changed is her passion for science, and 
her continued motivation to pack her bags each Decem-
ber, jump on a plane, and return to the most extreme 
landscape on the planet. “All scientists have stories to 
tell, and when somebody asks what’s happening with 
my research, I get really excited talking about it,” Wall 
says. “We’re all excited about what we do. Otherwise, 
we wouldn’t be in this job.”

This story appears in the Sept.-Oct. 2013 issue of Soil 
Horizons.

Helicopter leaving after dropping off  Wall and colleagues at 
a research site. Photo courtesy of Diana Wall.

In the ice-free Olympus mountain range in Antarctica sits 
Wall Valley, an upland valley named after Diana Wall for 
her research on the continent. Photo courtesy of Wikipedia 
Commons.
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Earthworms can survive and 
recover after three-week 
drought stress

By Caroline Schneider 

Earthworms are a welcomed sight 
in many gardens and yards since 
they can improve soil structure and 
mixing. But they are hard to fi nd in 
the drier soils of eastern Colorado 
where water and organic matter is 

limited. Adding earthworms to fi elds where they are not 
currently found could help enhance the health and 
productivity of the soil. In areas where droughts are 
common, though, can earthworms survive? A new study 
suggests that they can.

Earthworms use water for many things – for respira-
tion, to keep their bodies from drying out, and to make 
the mucus that helps them slide through the soil. When 
soils get dry, earthworms go into estivation.

“During estivation, earthworms wrap their bodies 
into a tight knot to reduce the amount of surface area 
exposed to the soil,” explains Jacob McDaniel, lead 
author of the study in the September-October issue of 
Soil Science Society of America Journal. “Then they’ll 
seal themselves up in a chamber lined with their mucus. 
Inside that chamber, the humidity is higher so they don’t 
dry out as the soil dries.”

The ability of earthworms to go into estivation sug-
gests they can survive dry periods in the soil. The aim of 
the current study was to fi nd out how long they could 
survive and whether they would recover after an 

extended drought. To answer those questions, research-
ers from Colorado State University recreated drought 
conditions in pots containing soil and worms.

Earthworms live in Colorado soils, but their distribu-
tion is limited. They are mostly found in areas close to 
water or with higher levels of precipitation or irrigation. 
Earthworms for the current study were gathered near 
an irrigated alfalfa fi eld close to Fort Collins. If these 
worms can survive periods of drought, they could be 
established in no-till, dryland agricultural soils of eastern 
Colorado to improve and mix soils.

Four diff erent levels of drought stress were created for 
the study: constant water and one, two, or three weeks 
without added water. These conditions were based on 
rainfall patterns in the area where the soil for the study 
– a sandy loam from a dryland agricultural fi eld – was 
collected.

Before the start of the study, the earthworms were 
gathered, allowed to acclimate to the soil for four days, 
and weighed. Each pot containing the soil and earth-
worms was then watered. Pots were again watered at the 
end of each one-, two-, or three-week drought period. At 
21, 42, and 63 days, the earthworms were found within 
the soil and classifi ed as active, in estivation, or dead. 
The alive and estivating earthworms were then rewet-
ted and weighed.

McDaniel and his co-authors found that the length of 
drought stress aff ected the number of earthworms that 
died or went into estivation. More earthworms went 

An estivating earthworm in drought-impacted soil. Photo 
courtesy of Jacob McDaniel.

Adult earthworms collected by hand sorting for use in the 
drought stress study. Photo courtesy of Jacob McDaniel.
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into estivation as the drought stress period got longer. 
Fourteen percent of earthworms died in the three-week 
drought, signifi cantly more than in the other treatments. 
Still, the earthworms that survived drought, even for 
three weeks, were able to recover after rewetting.

“If the soil did get rewetted, their weight didn’t 
change,” says McDaniel. “They should be able to survive 
through and recover after a drought that matches our 
conditions.”

The results of the study suggest that by going into 
estivation, earthworms could survive in drought-prone 
soils, such as those in eastern Colorado. But further 
work will be done to pinpoint strategies to increase 
their survival and understand their drought response. 
McDaniel explains that an important step will be to see 
what happens out in a fi eld.

“The stress in the pots could be very diff erent than 
what we would see in the fi eld,” he says. “Future work 
needs to be done in the fi eld setting with actual droughts 
instead of set time periods.”

Also, researchers want to fi nd out whether the amount 
of time earthworms are allowed to acclimate to soils 
before encountering drought stress aff ects their survival. 
If an ideal length of time for acclimation can be found, 
eff orts to establish earthworms may be more successful. 
Then even drought-prone, dryland soils could reap the 
benefi ts that worms provide to other soils throughout 
the world.

View the abstract at http://dx.doi.org/doi:10.2136/
sssaj2013.02.0064.

McDaniel spoke with Jean Ponzi on KDHX radio in 
St.Louis about his research. Listen to the podcast here.

Dryland fi eld site where soil was collected for use in the drought stress study. Photo courtesy of Jacob McDaniel.
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EXECUTIVE DIRECTOR 
SEARCH

The American Institute of Profes-
sional Geologists is recruiting candi-
dates for Executive Director to suc-
ceed the current Director who will 
retire in 2014. AIPG is a professional 
geoscience society with a member-

ship of nearly 7000 and a dedicated staff  of seven at its 
headquarters in Thornton, Colorado.   AIPG is a 501(c) 6 
professional organization dedicated to advocacy, educa-
tion and competence within the profession. 

The staff  under the leadership of the Executive Director 
has been a key element in strengthening AIPG’s services 
to its membership and the profession of geology as a 
whole during its 50 year history. The Executive Director is 
responsible for headquarters operations, which include 
assuring and managing fi nancial resources, publication 
of The Professional Geologist, oversight of membership 
services, and management of event development.  The 
Executive Director is also responsible for maintaining 
excellent relationships with appropriate professional and 
technical societies, especially sister geoscience societies 
such as the American Geosciences Institute. 

The successful candidate will:
• Preferably hold an advanced degree (MS or PhD) in 

the geosciences.  An additional degree in marketing 
or business is considered a plus.

• Have a minimum of 15 years of technical and manage-
ment experience at increasing levels of responsibility.

• Have a demonstrated record of increasingly chal-
lenging and successful leadership and management 
experiences.

• Have a background in fi scal management tied to 
annual profi tability, growth, and program (services 
to members) expansion.

• Be a team-oriented leader with strong communication 
and interpersonal skills.

• Demonstrate an appreciation of policy issues aff ect-
ing geoscientists and the geosciences, especially at 
federal and state levels.

• Demonstrate an obvious enthusiasm for service as a 
professional representative of the geosciences.

• Be willing to travel as needed.  The responsibilities 
of this position often require weekend meetings and 
lengthy workweeks.  

• Be committed to relocate to the Denver area within 
6 months of accepting the position. 
In addition to the specifi c qualifi cations, the AIPG 

Executive Committee expects the successor Executive 
Director to help propel AIPG to a higher level of involve-
ment in the geosciences community and in increasing 
its services to members. The Executive Director must 
be entrepreneurial, dynamic, and able to commit to 
an aggressive campaign to increase membership and 
develop additional sources of non-dues revenue.  The 
Executive Director is also expected to seek additional 
alliances and collaborative arrangements with other 
professional societies which will serve to benefi t AIPG 
both professionally and fi nancially.

The Executive Director is responsible to lead the 
implementation of the AIPG Strategic Plan and ensure 
that both AIPG leadership and AIPG membership are 
engaged in its implementation. The future of all profes-
sional societies is dependent upon the younger mem-
bers of the profession becoming actively involved in the 
governance of the societies. The successor Executive 
Director must vigorously engage younger members 
and students and encourage AIPG sections to increase 
section level eff orts to bring young professionals into 
the organization. The Executive Director will serve as ex 
offi  cio board member of the Foundation of AIPG. 

Salary is competitive with not-for-profi t organizations 
of AIPG’s budget and size.  Applicants are required to 
send 1) a complete, detailed resume, 2) the names and 
addresses of at least four professional references, 3) 
and a concise two page essay outlining the applicant’s 
interest and the applicant’s concepts for expanding AIPG 
service to members, visibility, infl uence, and fi nancial 
strength.   Applications will be accepted until the posi-
tion is fi lled.  Review of qualifi ed applications will begin 
January 15, 2014.
Mailing address:

AIPG Executive Director Search Committee
 American Institute of Professional Geologists

12000 North Washington Street, Suite 285.
Thornton, Colorado 80241
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The 30th Annual Meeting 
of The Society for Organic 
Petrology Sosnowiec, 
September 1 – 4, 2013

Magda Misz-Kennan

The 30th Annual Meeting of 
The Society for Organic 
Petrology took place in Sos-
nowiec (Poland) in Septem-
ber 1- 4, 2013. The hosting 
institution was the University 

of Silesia, Faculty of Earth Sciences that is located in 
Sosnowiec in the Upper Silesian Coal Basin.

It was the fi rst TSOP meeting to be held in Poland. The 
Honorary Committee was: Prof. dr hab. Wiesław Banyś, 
Prof. dr hab. Janusz Janeczek, Prof. dr hab. Adam Idziak, 
Prof. dr hab. Krystyna Kruszewska. The Organizing Com-
mittee was: dr hab. Magdalena Misz-Kennan, dr Krzysztof 
Szopa, dr hab. Monika Fabiańska Prof. UŚ, dr hab. Leszek 
Marynowski Prof. UŚ, dr Justyna Ciesielczuk, dr Beata 
Smieja-Król, dr Iwona Jelonek, Ms Marta Kasprzyk, Mr 
Maciej Rybicki, Ms Kamila Banasik, Mr Piotr Kotula, Ms 
Justyna Smolarek, Ms Martyna Trubic, Ms Magdalena 
Wolniak, and Ms Katarzyna Kańtoch.

The sponsors of the meeting were Hilgers - Tech-
nisches Büro (Germany), A.S. & Co. (Germany), Żywiec 
Zdrój (Poland), and TSOP. The deadline for sending 
in abstracts and registration was May 31, 2013. The 

deadline for sending papers to the International Journal 
of Coal Geology is December 31, 2013.

The topics of the technical sessions were: coal petrol-
ogy, mineralogy and geochemistry; coal geology and 
utilization; coal and environment; Coal Bed Methane: 
geology, evaluation and utilization; shale gas and shale 
oil: geology, extraction and utilization; analytical tech-
niques in coal and organic petrology and geochemistry

On September 1, 2013 there was a fi eld trip to the 
Wieliczka Salt Mine that has been on the UNESCO World 
Cultural and Natural Heritage List since 1978.  The Wielic-
zka Salt Mine is the oldest continuously operating indus-
trial venture in Poland, having started production in 
1290.  The salt is Tortonian (late Miocene) in age and 
formed in a lake connected with the active Carpath-
ian thrust front. The Tortonian sequence comprises 
over 1000 m of evaporites, siltstones and claystones 
with the main salt horizon towards the base. The salt 
section varies from 100 m to 300 m in thickness. After 
lunch in “Kuchnia u Babci Maliny” participants visited 
Main Square and Wawel in Kraków, the former capital 
of Poland. 

On September 2, 2013 in the morning a short course of 
on the application of organic petrology and geochemis-
try to environmental studies given by Monika Fabiańska 
and prepared by Monika Fabiańska and Magdalena Misz-
Kennan, followed by lunch, the TSOP Council Meeting, 
and registration and the Ice Breaker Party. 

On the last two days there were technical sessions 
during which 17 oral presentations were given and 21 
posters were presented during the poster session. On 

The Faculty of Earth Sciences in Sosnowiec.

Participants of the short course.
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September 3, 2013 in the evening participants visited 
Tyskie Brewery, one of the oldest breweries in Poland. 
The meeting ended with conference dinner.

The conference fee included a book of abstracts of 
oral presentations and posters as well as descriptions 
of the fi eld trip, coff ee breaks, lunches, ice breaker party 
and writing materials.

The fee for the short course included the printed 
materials from the course, transport by bus from Kato-
wice to Sosnowiec, coff ee break and lunch.

In total 61 participants attended the meeting, of 
which 27 were from Poland. The continent that was 
best represented was Europe from which 59% of all 
participants originated. The second country most repre-
sented was China (8 participants), followed by the USA 
(6 participants), Canada (4 participants) and Australia 
(4 participants).

Geological Society of 
America Partners for the 21st 
Century Conservation Service 
Corps

The U.S. Department of Agriculture 
(USDA) and the U.S. Department of 
the Interior (DOI) announced recently 
that The Geological Society of Amer-
ica is one of 91 initial organizations 
nationwide that have been approved 

as member organizations to help implement the Obama 
Administration’s 21st Century Conservation Service 
Corps (21CSC). The 21CSC is a national collaborative 
eff ort to put America’s youth and veterans to work pro-
tecting, restoring, and enhancing America’s natural and 
cultural resources.

 “We are extremely excited about receiving 21CSC 
recognition,” said Matthew Dawson, Education and Out-
reach Program Offi  cer, upon learning of GSA’s inclusion in 
the initial group of 91 organizations. “As a 21CSC member 
organization, we look forward to continue working with 
our partners at the Bureau of Land Management, the 
National Park Service, the U.S. Forest Service, and other 
agencies to provide even more enriching work experi-
ences for young people while supporting the mission 
of those who manage America’s amazing public lands.”

Since 1997, GSA’s GeoCorps America program (www.
geosociety.org/geocorps) has placed over 850 par-
ticipants in short-term geoscience projects on public 
lands throughout the United States, including Bureau 
of Land Management sites, National Parks, and National 
Forests. Founded in 2013, the new Mosaics in Science 
program (www.geosociety.org/mosaics) annually places 
12-15 participants in multidisciplinary STEM (Science, 
Technology, Engineering, and Mathematics) projects 
at National Parks. Mosaics in Science has a signifi cant 
focus on reaching out to members of groups that are 
underrepresented among National Park Service staff  
and visitors, especially in STEM fi elds.

The 21CSC engages young Americans aged 15-25, 
and veterans up to age 35. Through the 21CSC, young 
people and veterans will accomplish meaningful work, 
gaining important personal and professional skills and 
builds a lifelong connection to the outdoors.

All 21CSC participants gain skills, and deliver results 
that include enhancing recreational opportunities and 
access, protecting wildlife, restoring impaired water-
sheds, removing invasive species, increasing energy 
effi  ciency, preserving historic or cultural sites, enhancing 
community spaces, coordinating volunteers, support-
ing monitoring or data needs, responding to natural 
disasters, reducing hazardous fuels and protecting com-
munities from wildfi re.

Increasing diversity and expanding opportunities 
for all youth and veterans are core 21CSC principles: all 

Visit to Tyskie Brewery
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21CSC member organizations emphasize diversity and 
inclusion, and the 21CSC National Council will focus in 
the coming months on recruiting additional member 
organizations, targeting new programs in diverse areas, 
and investing in training and career pathways for a 
diverse group of participants.

The 21CSC is supported by the federal 21CSC National 
Council, which includes members from USDA, DOI, the 
Corporation for National and Community Service [CNCS], 
the Army Corps of Engineers, NOAA, the Department of 
Labor, the Environmental Protection Agency, and the 
Council on Environmental Quality, and by the Partner-
ship for the 21CSC, which was launched in June of 2013 
as a collaborative group to support the 21CSC.

For the Federal Register notice inviting letters of inter-
est and outlining the eight principles, visit http://www.
gpo.gov/fdsys/pkg/FR-2013-07-01/html/2013-15644.htm

For more information, visit the partner-hosted website 
www.21csc.org.

February 1 Nominations 
Deadline

american
geosciences
institute AGI

Each year AGI requests help 
from its Member Societies 
to ensure AGI has a well-
rounded representation. 

This is achieved by soliciting and receiving nominations 
from the Member Societies for AGI Offi  cers and Awards. 
These nominations will be reviewed and screened by 
the AGI Nominating Committees and passed on to AGI’s 
Executive Committee and Member Society Council for 
fi nal approval at the April 6 and 7, 2014, meetings in 
Houston, Texas.

If you or your society want to aid AGI in this endeavor, 
nomination forms are available on the AGI web site 
to download. While nominations are requested from 
Member Societies, nominations can also be made by 
individual members of any Member Society. The web-
site is <http://www.agiweb.org/members/nominations.
html> and lists the nature and criteria for selection of 
candidates to be considered for offi  cers and awards as 
well as the ability to submit your nomination online.

Nominations forms and supporting biography and 
backup material on candidates are due to AGI by 

February 1, 2014, for the following Executive Commit-
tee positions and awards:

AGI 2015 Executive Committee Positions
President Elect 

(3 years–President Elect, President, & Past President)
 Secretary

 (2-year commitment)
 Member at Large (

3-year commitment)

AGI 2014 Awards
Medal in Memory of Ian Campbell for Superla-

tive Service to the Geosciences

The Ian Campbell Medal is given in recognition of 
singular performance in and contribution to the pro-
fession of geology with candidates measured against 

the distinguished career of Ian Campbell, whose 
career touched many geoscience facets.

Marcus Milling Legendary Geoscientist Medal

This is given in recognition of high-quality scien-
tifi c achievements and service to the Earth sciences 
having lasting and historic value and being a senior 
scientist nearing completion or having completed 

employment.

Outstanding Contribution to the Public Under-

standing of the Geosciences

This award is given for contributions that lead to 
greater public appreciation and better understanding 
of the role of geosciences in the aff airs of our society 
and may be given to an individual or to an organiza-

tion or an institution.

Any questions about AGI awards or nominations 
should be directed to Leigh Sutherland at LS@agiweb.
org
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Ground-Penetrating Radar 
Used to Uncover Mysteries 
beneath Our Feet

By Madeline Fisher

Soil Science Society of America 

In 2007, police in a northeastern U.S. 
state received a tip about a cold case 
dating back to 1984. A woman had 
gone missing that year, and authori-
ties learned that four cars had pos-
sibly been compacted, stacked 

together, and buried behind her house shortly after she 
disappeared.

Suspecting the woman’s remains might be buried with 
them, the police called on Jim Doolittle, a soil scientist 
with the USDA-Natural Resources Conservation Service 
(NRCS), to search for the cars with a technology called 
ground-penetrating radar (GPR). Unlike police radar, 
which transmits radar waves through the air, GPR sends 
radar energy into the ground. Some of that energy then 
bounces back to a receiving antenna when it hits some-
thing in the soil. And, sure enough, Doolittle did detect 
a large object more than 15 ft beneath the surface of 
the woman’s former backyard. The radar data also sug-
gested it was metallic.

But “GPR detects, it doesn’t identify,” Doolittle says. 
That’s why he couldn’t be certain he’d located the 

crushed cars and was so alarmed to learn what the 
police planned next. The backyard was right out of Bet-
ter Homes and Gardens magazine, he says, with lush 
plantings and elegant walkways and fountains. “And the 
next thing I hear, they’re going to dig it up.”

Anxiously awaiting news on the day of the excava-
tion, Doolittle asked himself whether he might have 
misinterpreted the data. Then the police unearthed 
some wire fencing and a small appliance, and Doolittle 
was sure he had, that the backyard had been destroyed 
for nothing. But after almost calling off  the search, the 
police dug deeper and found the cars (although not, 
unfortunately, the woman’s remains).

“So, that was a good story,” Doolittle says, with a hearty 
laugh. “It could have gone the other way, too.”

Few people know the truth of those words better than 
Doolittle. A pioneer in the use of GPR in soil, he started 
with the technology more than 30 years ago when it was 

NRCS soil scientists Debbie Surabian and Jim Doolittle con-
duct a GPR survey in a graveyard.

NRCS soil scientists Debbie Surabian and Jim Doolittle con-
duct a GPR survey in a graveyard.
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still a novelty. He has since “lowered the radar antenna” 
in all 50 states and several foreign countries, he says, 
learning mostly through trial and error when GPR works 
well and when it doesn’t.

In Florida, where Doolittle fi rst began using the tech-
nology, it performs wonderfully. But the fi rst time he 
took his radar unit outside Florida, the outcome was 
completely diff erent. In front of a large crowd, he tried 
to detect the bedrock beneath the soil near the town 
of Hondo, TX—and failed utterly. “I’ll never forget that 
day,” he says. “The radar had no penetration.”

At the level of individual cases, too, GPR is never a sure 
bet. True, it was successfully used to help pinpoint the 
lost grave of 15th-century British king, Richard III, last 
year. But in the fi rst forensic investigation ever conducted 
by a USDA soil scientist, it also failed to fi nd the body 
of a murdered six-year-old boy, who police suspected 
was buried near Vero Beach, FL. (The boy’s grieving 
father, John Walsh, became an advocate for missing 
and exploited children and later hosted the television 
program America’s Most Wanted.)

A Valued Tool...Even When it Doesn’t 
Work

Indeed, for every positive result, there’s probably a 
negative one, Doolittle says: An instance where GPR 
fi nds nothing or the wrong thing, such as a rock or tree 
root. Still, it’s a valued tool of archeologists and forensic 
scientists because of the search time and money it saves. 
And for soil scientists? It’s plain fascinating.

“It’s not only the variety of work I’ve done—from soil 
survey to archeological work to police investigations,” 
says Debbie Surabian, an NRCS soil scientist who col-
laborates often with Doolittle. “When you’re search-
ing around [with GPR], you see so much more than 
you would just digging one hole. And it just becomes 
addicting.”

“With radar work, especially archeological work, 
there’s this enthusiasm,” Doolittle agrees. “You’re trying 
to fi nd something. It’s like being on a treasure hunt.” 
Yet, when he fi rst heard about the technology in 1980, 
Doolittle was skeptical. “There is no way a machine can 
map soils,” he recalls saying after reading a newsletter 
article that described GPR’s use in soil survey.

Something must have intrigued him, though, because 
when a GPR position opened up in Florida shortly 
afterward at NRCS (then the Soil Conservation Service), 
Doolittle applied. Before he knew it, he won the job and 
became USDA’s fi rst-ever GPR operator.

Doolittle suspects the agency wanted to hire a true 
GPR expert, but went with him instead: a soil scientist 
with bit of experience operating a diff erent kind of radar 
in the Navy. Now, though, he’s certain that a soil scientist 
was the right choice, especially when it has come to 
troubleshooting the technology.

In 1983, USDA soil scientists conducted a futile GPR 
search for the body of Adam Walsh. The boy’s father, 
John Walsh, would become an advocate for missing and 
exploited children and later host the television program 

“America’s Most Wanted.”
“The positive [GPR] sto-

ries seem to be pushed to 
the forefront, but we learn 
also—and I’ve learned 
mostly—from the times 
when it doesn’t work,” Doo-
little says. “You ask: ‘What am 
I up against?’ And usually it’s 
something in the soil.”

Soil Conditions Play 
Large Role in Success

Why, for instance, did GPR 
work so poorly in Hondo, 
TX? Soil scientists now know 
that radar energy quickly 
“attenuates,” or weakens, 
under certain soil condi-
tions. “The signal energy 

gets absorbed by the chemical properties of the soil, 
so that we don’t get a refl ection back,” explains Mary 

In 1983, USDA soil scien-
tists conducted a futile GPR 
search for the body of Adam 
Walsh. The boy's father, 
John Walsh, would become 
an advocate for missing and 
exploited children and later 
host the television program 
"America's Most Wanted."
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Collins, a retired University of Florida professor and GPR 
expert who began working with Doolittle in the 1980s.

GPR can’t “see” anything, in other words, under high 
pH, high salt, or—as in Texas—high clay conditions. “But 
in Florida,” Collins adds, “the soils are very acidic and 
sandy, and, oh, it would work beautifully.”

Under other conditions, meanwhile, GPR spots too 
many things: tree roots, rocks, and other objects that can 
be mistaken for the true search item. Tree roots can cloud 
the picture nearly anywhere. But in the northeastern U.S. 
where Surabian works, there is another complication. The 
soil is “glacial till”—full of unsorted sediments varying 
widely in texture, size, and density.

“So, if you’re looking for what we call ‘anomalies’ and 
you’re not used to viewing this kind of material, it can 
be really confusing,” says Surabian, who is the state soil 
scientist for Connecticut and Rhode Island. “It takes a 
lot of passes with the radar to get comfortable with 
identifying something out of the ordinary.”

One time, for instance, Surabian used GPR to help 
the Connecticut state archeologist search for the buried 
stone foundation of a historic meeting house. As she 
moved the radar unit across the soil surface, “there was 
so much rock in the soil that I kept saying, ‘Well, was 
that [the foundation]? Was that it?’” Surabian recalls 
with a laugh.

Finally, the pair decided to try the opposite approach. 
Instead of moving the GPR toward the suspected loca-
tion of the foundation, they positioned the radar unit 
directly above it—or, where they thought it was—and 
surveyed out from there.

“Then I could defi nitely tell: Here’s the rock foundation 
and here’s where I’m stepping off ,” Surabian says. “So, it 
takes some ingenuity sometimes.”

There are also many times when ingenuity, enthusi-
asm, and good soil conditions are all present, but things 
still don’t get found. Doolittle once hunted for unex-
ploded bombs in the soil beneath a former bombing 
range on a tiny Hawaiian island—the only time he ever 
received hazardous duty pay. After surveying a stretch 
of ground with GPR and detecting nothing unusual, 
Doolittle and his colleagues were digging a soil pit when 
a metal ball rolled in from the side. It turned out to be 
a bomblet from a cluster bomb.

“So, that’s an error of omission,” Doolittle says with 
understatement. “The lesson here is that I can detect 
things with radar, but I can’t detect everything in every 
inch of ground.”

Searching for Buried Remains
In other cases, the existence of buried artifacts may 

not be true (see “Separating fact from fi ction with ground-
penetrating radar”), while in still others, an object simply 
can’t be detected with GPR. It’s a common misconcep-
tion that radar can pick up skulls or bones, for example, 
says Surabian, who holds GPR workshops for detectives 
and forensic scientists in the northeast. Instead, radar 
operators look for a break or disturbance in the soil’s 
natural structure of horizontal layers, indicating a pos-
sible grave shaft. Or they try to detect a coffi  n, blanket, 
or trunk that the body might have been placed in, Col-
lins says.

One of the most unforgettable days in Collins’ career 
involved such a search. Several years ago, she got a call 
from the sheriff ’s offi  ce in Brevard County, FL. A 12-year-
old boy had been murdered 15 years earlier, and his body 
was never found. Now, though, police had a prisoner in 

Debbie Surabian describes a radar record in the fi eld as she, 
Doolittle (right), and colleagues search for the buried stone 
foundation of a historic meeting house.
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custody who had confessed to the crime and described 
where the boy’s buried remains could be found. Did Col-
lins think she could locate them with GPR?

Her years of experience told her the chances were low, 
especially since the body had been buried for so long. 
Still, Collins agreed to try. “So, my graduate student and 
I went to the fi eld site, not knowing that the TV cameras 
from Orlando were going to be there,” she says. “And, 
then, this is why it really stands out, because the boy’s 
parents were also there.”

After speaking briefl y with the couple, Collins began 
pulling her GPR unit across the site. She and the sheriff ’s 
deputies worked all day, fi nding several anomalies that 
forensic archeologists at the scene then dug for. But none 
of them was the boy. “It was a real shame,” Collins says, 
“because I really did want to fi nd something.”

No doubt everyone at the scene was as disappointed 
as Collins, although she did caution the police and the 
parents that the search likely wouldn’t succeed. That’s 
the thing about GPR. As a sophisticated technology that’s 
employed to help solve archeological and criminal mys-
teries, it naturally catches people’s attention. “Everybody 
wants to know if you found anything,” Surabian says.

What people tend not to be so interested in, however, 
are GPR’s limitations, Doolittle says. By talking about 
them more, he thinks soil scientists could do a service 
both to the public and their own profession.

“There is a lot of glitter and Hollywood with the radar, 
but we have to temper that,” he says. “And the tempering 
comes from understanding how it behaves in diff erent 
soils.”

This story originally appeared in the Nov.-Dec. issue 
of Soil Horizons.
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INTRODUCTIONDiscovery of 7.7- and 12.7-kg gold “nuggets” in
1799 and 1803, respectively, in Cabarrus County,
North Carolina, led to the first significant gold
rush in the U.S.A. (Pardee and Park, 1948;
Saunders and Carpen ter, 2012). The Cambrian
Carolina slate belt, which extends from Georgia
to Virginia, has been the source of most of the
historic gold production in the southern Appa -
lachians, including the Haile, Brewer, and
Ridgeway deposits in South Carolina (Fig. 1).
From a geotectonic standpoint, it is, however,
more properly referred to as the Carolina super-
terrane (Fig. 1), a Neoproterozoic-Cambrian
peri-Gondwanan arc terrane that is exotic with
respect to Laurentia, but the term Carolina slate
belt persists in the economic geology literature
(e.g., Foley and Ayuso, 2012). Romarco Minerals
(http://www.romarco.com/) has outlined a mul-
timillion-ounce gold resourceat Haile, which is scheduled 
†Corresponding author: e-mail, saundja@auburn.edu
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FIGURE 1. Tectonic map of the southern Appalachians (modified from Steltenpohl et al.,

2013), also showing location of some major gold producers in the Carolina superterrane of

South Carolina. Abbreviations: ACFZ = Alexander City fault zone, CF = Chattahoochee

fault, CPS = central Piedmont suture, E&WBR = eastern and western Blue Ridge, GE =

Goodwater-Enitachopco fault, GR/BF FZ = Goat Rock/Bartletts Ferry fault zone, GS = Great

Smoky thrust, HF = Hayesville-Fries fault, HL = Hollins Line fault, IP = Inner Piedmont, MZ =

Modoc zone, PMW = Pine Mountain window, SWL = Stonewall Line shear zone, TC =

Talladega-Cartersville fault, TF = Towaliga fault.

ABSTRACT: The discovery and production of gold from epithermal and volcanogenic massive sulfide deposits in the Carolina slate belt of

the southern Appala chians perhaps have overshadowed the gold potential of orogenic gold deposits in relatively higher grade metamorphic

 terranes of the southern Appalachian Piedmont. There has been a limited amount of exploration in the non-Carolina slate belt southern

Appalachians since the early 1980s. Here we describe some of the recent exploration activity and geology of gold occurrences in the most pro-

ductive part of the Alabama Piedmont, including the Goldville and Devil’s Backbone districts. In this area, there is a strong geochemical asso-

ciation of gold and arsenic in bedrock, saprolite, and soils, which reflects the mineralogical association of gold with arsenian pyrite and

arsenopyrite in mineralized zones.
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change. ALL PRICES ARE IN U.S. DOLLARS. To download a PDF version of this catalog: www.segweb.org/pdf/publications/SEG-Publications-Catalog.pdf. If you have any questions, please 

email sales@segweb.org.

CLAIMS FOR NON-DELIVERY NEED TO BE MADE WITHIN 90 DAYS OF ORDER DATE
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AAPG Publishes Memoir 102 – 
Electron Microscopy of Shale 
Hydrocarbon Reservoirs on 
Sale Now

This latest addition to AAPG’s 
memoir collection provides a 
practical reference for geologists, 
geophysicists, engineers and stu-
dents to gain a better understand-
ing of the various state-of-the-art 
techniques and applications of 
electron microscopy for shale 

hydrocarbon reservoir evaluation. 
This reference volume is intended for both specialists 

and non-specialists alike, and serves as a practical guide 
for petrographic interpretation and reservoir analog 
studies.

Memoir 102 contains 13 highly illustrated peer-
reviewed papers that describe modern techniques 
and recent case studies, as well as a catalog of nearly 
250 described SEM images of known productive and 
potential shale hydrocarbon reservoirs in the United 
States. The included DVD contains a digital copy of the 
printed material, plus supplemental supporting data, 
additional color images, and digital reservoir model 
three-dimensional animation fi les. 

AAPG member price is $74.  Non-member price is 
$148. 

To view the table of contents and fi rst chapter online, 
and to purchase your copy, visit http://store.aapg.org/
detail.aspx?id=1197
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AGI’s 2013 Status of Recent 
Geoscience Graduates Report 
Released 

In the fi rst study of its kind, 
the American Geosciences 
Institute (AGI) Workforce 
Program has published the 
results of the National Geo-

science Student Exit Survey, which documents the 
experiences of graduating geosciences majors. Initial 
fi ndings support that these new graduates, at all levels, 
shared some common traits such as the importance of 
fi eld experiences and exposure to Earth science at the 
K-12 level.  

The need for continued growth in the geoscience 
workforce is well documented and supported by its 
continuance as one of the most lucrative majors at U.S. 
universities. However, whether those new graduates are 
ready for these opportunities has been a major question 
that this new report tries to address.  With an analysis of 
a myriad of experiences, from preparation in mathemat-
ics to internships to job searching strategies, the 2013 
Status of Recent Geoscience Graduates provides critical 
insights into the newly minted geoscience workforce, at 
the Bachelor’s, Master’s, and Doctoral levels.  The fi nal 
report is available as a free PDF download from the AGI 
website at: http://www.agiweb.org/workforce/reports.
html or directly at: http://bit.ly/GzvfvM. 

For more information on this report or the National 
Geoscience Student Exit Survey, please contact Carolyn 
Wilson at  or (703) 379-2480 x632.

AAG and AGI to Conduct 
Collaborative Study of 
Geoscience Master’s 
Programs 

The Association of American 
Geographers (AAG) and the 
American Geosciences Insti-
tute (AGI) will be conducting 
surveys of Geography and 
Geology Master’s degree 
programs in an effort to 
determine the types of com-
petencies taught and devel-

oped in graduate curricula (including internships and 
related professional training experiences). The results of 
the surveys, which will be administered in October and 
November 2013, will be compared to the outcomes of 
recent workforce studies conducted by AGI, AAG, and 
other organizations that indicate the skills qualifi cations 
that geoscience employers seek for entry-level positions 
across public and private sectors. Funding for the 
research is being provided by a $109,842 grant from the 
National Science Foundation’s Geoscience Education 
program (Award GEO- 1202707). Heather Houlton (AGI, 
Project Director), Michael Solem (AAG, Co-PI), and Joy 
Adams (AAG, Senior Researcher) are leading the research.

Through this research project, named Geo Career 
MaPS (Geoscience Career Master’s Preparation Survey), 
AGI and AAG will develop resources and toolkits that 
can help academic programs better align curricula and 
advising practices with workforce demands. The surveys 
developed for this project build directly on prior work 
by AGI and AAG to create conceptually valid measures 
of professional competencies and studies of industry 
trends in the geosciences. In practical terms, the results 
can be used to assist Geography and Geology Master’s 
programs by providing them with additional approaches 
to assess learning outcomes in relation to workforce 
demands. This is an important issue for all graduate 
programs, but especially for Master’s programs for which 
little is known empirically about curricula, students’ 
career paths, and advising and mentoring practices by 
faculty.
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As the graduate degree for most entry-level pro-

fessional careers in geology and geography, a focus 
on Master’s education is needed as part of a broader 
engagement by AGI, AAG and their sister organizations 
to address future workforce needs in science, technol-
ogy, engineering and mathematics (STEM) geoscience 
careers. This project is expected to improve the prepara-
tion of the STEM workforce in broad geoscience fi elds 
by providing information that can be used to guide 
students in their selection of academic courses and other 
educational experiences that will equip them with the 
competencies they need for entry-level positions. By 
establishing and enhancing dialogues and relationships 
between academic programs and employer organiza-
tions, the project may also communicate the value of 
academic and professional training in the geosciences 
for work in various public and private sector careers. 
Although this is conceived as a pilot project focusing on 
geography and geology programs, there is potential for 
future expansion to other sub-fi elds through partner-
ships with other professional societies and academic 
programs in the geosciences.

For additional information about the Geo Career 
MaPS project, please contact: Heather Houlton (hrh@
agiweb.org).

Harriet Evelyn Wallace 
Scholarship Application 
Period Open

american
geosciences
institute AGI

The American Geosciences 
Institute is currently 
accepting applications for 
the new Harriet Evelyn 

Wallace Scholarship for the 2014-2015 academic year. 
Applications are open to all women pursuing a Master’s 
or Doctoral degree in the geosciences. The successful 
applicant will be a thesis-based, full time student and 
must be a U.S. citizen or permanent resident. The Harriet 
Evelyn Wallace Scholarship is solely merit-based and 
applicants will be evaluated on their probability of suc-
cessfully completing a geoscience graduate program 
and transitioning into the geoscience profession follow-
ing graduation.

Applicants may either be entering graduate school or 
already enrolled in a graduate program in the geosci-
ences. In addition, she must have at least 1 year remain-
ing in the graduate program. The successful applicant 
will be awarded $5,000 for her fi rst scholarship year. She 
will be eligible for a second year scholarship of $5,000 
upon successful completion of her fi rst year. However, 
if the successful scholar graduates within the fi rst year 
of the award, she will not be eligible to apply for a 
second year. Renewals are contingent upon request by 
the Harriet Evelyn Wallace Scholar and by meeting the 
appropriate continuation qualifi cations.

Credentials
Applicants must submit unoffi  cial GRE scores, all 

post-secondary unoffi  cial academic transcripts, unof-
fi cial graduate academic transcripts (if applicable), CV 
or Resume and submit a 500-word abstract about their 
research interests. IMPORTANT NOTE: Please redact 
and eliminate any identifi cation numbers on these 
documents. This includes school ID numbers and Social 
Security Numbers. If ID numbers of any kind are found 
within these documents, the application will automati-
cally be deemed ineligible for the scholarship and will 
be deleted.

If the applicant has not yet started graduate school, 
but is intending on pursuing a graduate degree, she will 
need to send proof of acceptance in the program before 
the award is funded. The successful applicant will have 
an undergraduate GPA of 3.25 or higher and a graduate 
GPA of 3.0 or higher.

In addition, all applicants must be active members of 
at least one of AGI’s professional member societies. For 
a full list, please visit: www.agiweb.org/members/.

Interested in applying? Please visit:www.agiweb.org/
scholarships/wallace/apply.html.

Application deadline is January 6th, 2014. The success-
ful applicant for the 2014-2015 Harriet Evelyn Wallace 
Scholarship will be informed on February 7th and must 
formally accept the award by February 11th, 2014.

If there are any questions regarding the Harriet Evelyn 
Wallace Scholarship or application procedures, please 
submit inquires to the scholarship coordinator Heather 
Houlton at wallacescholarship@agiweb.org.
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www.agiweb.org/workforce/ workforce@agiweb.org

- Heather R. Houlton

Careers that Change the World Brochures: 
Will High-Scoring SAT Students Pursue the Geosciences? 

In February, 2012 and April, 2013, AGI’s Workforce Program sent brochures about geoscience careers to approximately 18,000 high school 
students who scored well on the SAT and indicated intent to pursue a STEM degree.  Students’ test scores ranged from 520 to 800 for 

The graph is a subset of the top intended majors that students indicated they 

explicit interest in geoscience subjects, and by extension, geoscience careers.  
Aerospace, Computer Science and Marine Science majors all had a clear increase 
from 2012 to 2013.   

California has the most high-scoring students who indicated 

between each state from 2012 to 2013. 

You can order these brochures on AGI’s 
website at: 

Data Source: AGI’s Workforce Program. Data derived 
from the College Board’s Student Search Service. 

Compiled February 2012 and April 2013. 
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GEOSCIENCE
CURRENTS

Impact of Federal Agencies on the Professional Development
of Early-Career Underrepresented Minority Faculty in the Geosciences

- Heather R. Houlton

workforce@agiweb.orgwww.agiweb.org/workforce

In April 2012, the American Geosciences Institute (AGI) and the National Academy of Engineering (NAE) held a 2.5-day workshop for underrepresented minorities 
pursuing faculty and academic geoscience careers.  All participants were either in their final years of pursuing a PhD,  in a post-doc position or recently hired faculty 
members.  Attendees at the workshop completed a total of 6 surveys: one before the workshop, one immediately after the workshop, and again at 3, 6, 10, and 13 months 
following the workshop.  In all 6 surveys, attendees were asked to rate themselves on 5 characteristics related to the workshop sessions, estimate how frequently they do 
certain activities, and rate their confidence in doing those same activities.  Below are results from survey questions related to federal agencies. 

Overall, the workshop appears to have had a positive effect on attendees in the short and long term.  In general, confidence in meeting with federal agencies, submitting 
proposals, serving on panels and attending sponsored events increased. The percent of respondents who had never performed the listed activities related to federal 
agencies decreased after the workshop and remained lower than the percent of respondents who had never done them prior to the workshop.  Aside from “receiving 
funding,” a larger percentage of respondents had done the related behaviors at least once in the 13 months following the workshop than had prior to the workshop.

For more information about the workshop and 
highlights of the sessions, visit: 

http://govpiguide.org/scenarios
Click “Sort by Network” and choose “AGI Diverse 

Professoriate.” 

Attendees’ familiarity with federal agencies and 
confidence in submitting grant proposals increased 
after the workshop and remained elevated in the 13 
months following.  Additionally, participants found 
value in meeting with federal agency representatives 
and receiving advice from NSF program officers for 
submitting successful proposals. 

This workshop was made possible by the generous support of 
the National Science Foundation.  Grant #1108210
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- Heather R. Houlton

workforce@agiweb.orgwww.agiweb.org/workforce
This workshop was made possible by the generous support of 

the National Science Foundation.  Grant #1108210
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- Carolyn E. Wilson

If you have any questions or would like your department to participate in AGI’s Exit Survey, 
please contact Carolyn at cwilson@agiweb.org 

Check out the 
2013 Status of Recent 

Geoscience 

Graduates 
report for more data 
from AGI’s Geosicence 
Student Exit Survey.  
The report can be 
accessed through the 
following link: 
http://bit.ly/GzvfvM

Quantitative Skills and Core Science Courses

Taken by Geoscience Graduates, Spring 2013

 AGI’s National Geoscience Student Exit Survey measures the relevant experiences in school and the 
immediate career plans upon graduation of recent geoscience degree recipients.  In spring 2013, AGI distributed this 
survey nationally and received 428 responses from 71 geoscience departments.  This Currents examines the results 
from questions focused on the survey participants’ courses in quantitative and supplemental science classes.
 There has been increased attention towards the 
quantitative knowledge and skills that recent graduates 
gained while working on their degree.  Over 70% of all 
participants have taken Calculus I, and the majority of 
participants have taken Calculus II.  Beyond Calculus II, 
bachelor’s and master‘s students’ participation in high 
level mathematical courses drops dramatically.  
Interestingly, this same pattern also appears among 
graduates that are immediately planning to attend 
graduate school.  Geoscience graduate programs are not 
attracting students with higher skill levels in math.
 Nearly all geoscience graduates take at least one 
chemistry course, and a majority take at least one 
physics course during their postsecondary education.
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- Carolyn E. Wilson

If you have any questions or would like your department to participate in AGI’s Exit Survey, 
please contact Carolyn at cwilson@agiweb.org 

Check out the 
2013 Status of 

Recent Geoscience 

Graduates 
report for more data 
from AGI’s Geoscience 
Student Exit Survey.  
The report can be 
accessed through the 
following link:
http://bit.ly/GzvfvM

No. 78
7 October 2013

NNNo. 777888

GEOSCIENCE
CURRENTS

www.agiweb.org/workforce/ workforce@agiweb.org

Graduates’ Decision Points for Majoring in the Geosciences

Spring 2013

AGI’s National Geoscience Student Exit Survey measures the relevant experiences in school and the immediate career 
plans upon graduation of recent geoscience degree recipients.  In spring 2013, AGI distributed this survey nationally 
and received 428 responses from 71 geoscience departments.  This Currents examines the results from questions 
focused on the survey participants’ reasons for majoring in the geosciences and the point in which they chose their 
major.

The majority of  graduates at all degree levels chose to major in the geosciences at some point during their 
undergraduate education, as evidenced by the figure below, which highlights the importance of undergraduate 
geoscience courses to the recruitment of majors and future graduates.  However, students cited different reasons for 
why they chose a geoscience major.  As the most mentioned reasons for choosing the geosciences, 13% of graduates 
expressed enjoyment of an outdoor or field experience, 11% of graduates found their entry level course to be 
stimulating, 11% cited a life-long interest in the subject matter, and 11% chose the major because of the career 
opportunities.  Other cited reasons include the influence of the department faculty or fellow students, a desire to better 
understand earth processes and research related to these discoveries, and a desire to make an impact on society.
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AGI’s National Geoscience Student Exit Survey measures the relevant experiences in school and the immediate career 
plans upon graduation of recent geoscience degree recipients.  In spring 2013, AGI distributed this survey nationally 
and received 428 responses from 71 geoscience departments.  This Currents examines the results from questions 
focused on the survey participants’ experiences with internships.

- Carolyn E. Wilson
If you have any questions or would like your department to participate in AGI’s Exit Survey, 

please contact Carolyn at cwilson@agiweb.org 

Internship Experiences of Recent Geoscience Graduates

When asked if the students 
participated in an internship at some point 
during their postsecondary education, 40% 
of bachelor’s students, 63% of master’s 
students, and 35% of doctoral students 
said they had at least one internship 
experience.  When these students were 
asked to rate the importance of their 
internship(s) for their academic and 
professional development, 80% of 
bachelor’s students, 88% of master’s 
students, and 67% of doctoral students 
rated their internships as “Very Important”.

It appears this is particularly true for the 
Master’s students because 48% of Master’s 
students that are employed within the 
geosciences at graduation were interns at 
the company or organization that hired 
them.

Check out the 2013 Status of 

Recent Geoscience Graduates 
report for more data from AGI’s 
Geoscience Student Exit Survey.  

The report can be accessed through 
the following link: 
http://www.agiweb.org/workforce/

reports.html 
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New Geoscience Graduates’ Employment and Education Plans

AGI’s National Geoscience Student Exit Survey measures the relevant experiences in school and the immediate career plans 
upon graduation of recent geoscience degree recipients.  In spring 2013, AGI distributed this survey nationally and received 
428 responses from 71 geoscience departments.  This Currents examines the results from questions focused on the survey 
participants’ plans after graduation of either a graduate degree or entering the geoscience workforce.

- Carolyn E. Wilson
If you have any questions or would like your department to participate in AGI’s Exit Survey, 

please contact Carolyn at cwilson@agiweb.org 

In spring 2013, 38% of bachelor’s graduates plan to attend 
graduate school in the fall, which is the same rate as in 
2012.  However, only 17% of the master’s graduates in 
2013 plan to attend graduate school, compared to 38% of 
master’s graduates that took the survey in 2012, and 16% 
of doctoral graduates in 2013 plan to continue graduate 
school, whereas only 5% of doctoral graduates in 2012 
planned to continue graduate school.
The majority of doctoral graduates in 2013  found jobs 
within the geosciences at graduation and 43% of master’s 
graduates have found jobs within the geosciences by 
graduation.  The majority of bachelor’s graduates were still 
seeking employment or attending graduate school.
Doctoral graduates depended on personal contacts (43%) 
and faculty referrals (36%) to find their jobs.  Master’s 
graduates depended on on-campus recruiting (48%),  
faculty refferals (22%), and college/university career 
centers (22%) to find thier jobs.  Bachelor’s graduates 
depended on personal contacts (46%) and faculty referrals 
(26%) to find their jobs.

Check out the 2013 Status of Recent Geoscience Graduates 
report for more data from AGI’s Geoscience Student Exit Survey.  
The report can be accessed through the following link: 
http://www.agiweb.org/workforce/reports.html 
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Graduates were asked about their new job 
position if they had accepted employment 
within the geosciences, including the 
location of their new job and their starting 
annual salary.  While graduates attended 
school in all regions of the country, the 
majority of the new job locations were in 
Texas, California, and Oklahoma.  For 
example, the highest number of survey 
participants graduated from universities in 
Pennsylvania, but only four graduates found 
a job in that state.  The graduates with jobs in 
Texas and Oklahoma were nearly all hired 
into the petroleum industry.  Most of the 
graduates with jobs in California found 
positions in environmental services, research 
institutes, and government agencies.

Most bachelor’s graduates found jobs with an 
annual salary between $20,000 and $60,000.  
However, while the salary range for master’s 
and doctoral graduates varied widely 
depending on position, the majority of 
master’s graduates tended to find higher 
paying jobs compared to the doctoral gradu-
ates.  Also, every graduate making an annual 
salary of more than $90,000 found their job in 
the petroleum industry.

Check out the 2013 Status of Recent Geoscience 

Graduates report for more data from AGI’s 
Geoscience Student Exit Survey.  

The report can be accessed through the following 
link: 
http://www.agiweb.org/workforce/reports.html 

- Carolyn E. Wilson
If you have any questions or would like your department to participate in AGI’s Exit Survey, 

please contact Carolyn at cwilson@agiweb.org 

Salaries and Employment Locations of Recent 

Geoscience Graduates
AGI’s National Geoscience Student Exit Survey measures the relevant experiences in school and the immediate career plans 
upon graduation of recent geoscience degree recipients.  In spring 2013, AGI distributed this survey nationally and received 
428 responses from 71 geoscience departments.  This Currents examines the results from questions focused on the information 
about students’ employment in the geosciences.
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Imperial Barrel Award 
Program 2014 Opens: 
Universities and Corporate 
Sponsors Around the World 
Sign On for Prestigious 
Scientific Competition

The Imperial Barrel Award (IBA), 
a joint student development 
program of the American Asso-
ciation of Petroleum Geologists 
(AAPG) and the AAPG Foundation, 
announced today the opening of 
its IBA 2014 competition.  Dead-
line for entry is Dec. 13, 2013.

The IBA program is a basin evaluation competition 
wherein participants analyze geological and geophysical 
datasets to determine hydrocarbon potential.   Consid-
ered one of the most rigorous scientifi c competitions 
for graduate petroleum geosciences students, the IBA 
is designed after a similar program for students at Impe-
rial College in London.  The 2014 competition will mark 
AAPG’s seventh year to conduct the event.  

“We are pleased to announce the opening of this 
prestigious competition and look forward to another 
year of identifying and awarding best-in-class student 
teams,” said David Cook, IBA program co-chair.  “Partici-
pating in the IBA competition is an honor and challenge 
for students, whereas hosting and sponsoring the com-
petition helps universities and exploration and produc-
tion companies foster the advancement of petroleum 
geosciences and build the geoscience human resources 
required for the future.”

Chuck Caughey, IBA program co-chair adds, “The 
Imperial Barrel Award program continues to attract the 
world’s highest achieving petroleum geoscience gradu-
ate students who have a unique opportunity to dem-
onstrate both creative thinking and complex problem 
solving on a big stage.  We continue to be impressed 
with the fi nalists every year.” 

Since the program’s adoption, more than 2,400 grad-
uate students from 230 universities in 43 countries 
have gained academic and international recognition by 

participating in the IBA competition and have earned 
their schools tens of thousands of dollars in scholarship 
funds.

During the eight-week competition, university teams 
draws upon their body of knowledge in geology, geo-
physics, and other geoscience disciplines to determine 
the hydrocarbon potential of a sedimentary basin.  Teams 
then present their fi ndings to a panel of judges compris-
ing industry experts.  Winning teams are awarded schol-
arship funds for their respective schools, and exclusive 
exposure to energy industry executives and recruiters. 

Since its adoption, the IBA program has awarded 
more than $300,000 in scholarship funds to university 
petroleum geoscience graduate programs.

To learn more about sponsoring or participating in 
the Imperial Barrel Award program, visit http://www.
aapg.org/iba/aboutIBA.cfm or call Vern Stefanic at (9180 
560-2657.

2013 AGU Fall Meeting 
Education Workshops

Learn best practices and 
new ways to engage your 
students at education work-
shops. A list of workshops 
can be found at 

http://education.agu.org/education-events/

Bright STaRS Poster Session
The Bright Students Training as Research Scientists 

(Bright STaRS) program provides a forum for over 100 
high school students to present their own research 
results to the scientifi c community in a poster session. 
Come to encourage and talk to the Bright STaRS about 
their research and help motivate them to continue on 
in Earth and space sciences.

Public Education Events:
Two family-friendly events will start the 2013 AGU Fall 

Meeting on Sunday 8 December. 
The public lecture will be given at noon by Dr. Lucile 

Jones. Dr. Jones’ work has resulted in more than 90 pub-
lications on research seismology, focusing on foreshocks 

42Geospectrum FALL 2013



EDUCATION
and earthquake physics. Dr. Jones is often interviews on 
television after major earthquakes in Southern California. 
Her current Multi-Hazards Demonstration Project aims 
to show how science can improve society’s resilience 
to earthquakes.

After the public lecture, more than 30 hands-on exhib-
its will be displayed at Exploration Station. Exploration 
Station provides an opportunity for top researchers and 
education/outreach professionals to interact with the 
public about topics like Mars, earthquakes, deep-sea 
research, Polar Regions, and more. This event will take 
place from 1:00 to 5:00 P.M.

Groundbreaking Report 
Details Status of U.S. 
Secondary Earth Science 
Education

With the launch of the 
Center for Geoscience 
Education and Public 
Understanding (American 
Geosciences Institute) 
website, the Geoscience 
Education division 
released a landmark report 

on the status of Earth Science education in U.S. middle 
and high schools, describing in detail signifi cant gaps 
between identifi ed priorities and lagging practice.

The report, “Earth and Space Sciences Education in 
U.S. Secondary Schools: Key Indicators and Trends,” off ers 
baseline data on indicators of the subject’s status since 
the release of the Next Generation Science Standards 
(NGSS) in April 2013. Establishing clear aims for the sub-
ject, the NGSS state that the Earth and Space Sciences 
should have equal status with the Life Sciences, Physical 
Sciences, Technology, and Engineering.

For example, only one of the nation’s 50 states requires 
a year-long Earth/Environmental Science course for 
high school graduation, whereas 32 states require a 
Life Science course, and 27 require a Physical Science 
course, according to the report. Only six states require 
that students are taught Earth Science concepts as part 
of their graduation requirements.

However, the report shows that school districts and 
other organizations fail to assign the Earth Sciences 
this status. Detailed and analyzed are key indicators 
including:
• • Presence of Earth Science topics in state and national 

standards;
• • Consideration of Earth Science as a graduation 

requirement;
• • Evaluation of Earth Science concepts on high-stakes 

assessments; and
• • Acceptance of Earth Science courses for college 

admission.
Recommendations for better treatment of Earth Sci-

ence subject matter include changes in the subject’s 
relevance to graduation requirements, the discipline’s 
presence on assessments, designation of Earth Science 
courses as laboratory courses, and establishment of an 
Advanced Placement Earth Science program.

The Center site can be found at www.geocntr.
org, and the report at http://geocntr.org/wp-content/
uploads/2013/08/ESS-2013-Status-Report-10-17-13.pdf. 

GeoCorps America – Paid, 
Short-Term Geoscience 
Positions on America’s 
Amazing Public Lands!

During the summer of 2013, Amy 
Atwater and Montana Hodges spent 
three months hunting for dinosaur 
tracks at Denali National Park and 
Preserve in Alaska. Their work had 
them hiking through the beautiful 

landscapes of Denali, and even included some close 
encounters with grizzly bears. Amy and Montana’s expe-
rience was provided by the Geological Society of Amer-
ica’s “GeoCorps America” program, which off ers paid, 
short-term geoscience positions in public lands through-
out the United States. To read more about their experi-
ence, read Amy’s recent post on “Speaking of Geosci-
ence”, the offi  cial blog of GSA: http://bit.ly/1ds6Ira 

If you are looking for a great geoscience experience 
next summer, check out the nearly one hundred new 
GeoCorps positions, which take place each year within 
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America’s amazing public lands, at sites managed by the 
National Park Service, the U.S. Forest Service, and the 
Bureau of Land Management. These summer positions 
generally last for 12 weeks (sometimes longer), and occur 
at various times between May 2014 and October 2014. 
Each position off ers a minimum of a $2,750 stipend, free 
housing (or a housing allowance), and in many cases, a 
travel allowance. Qualifi cations vary by position, and all 
levels of geoscientists, from undergraduates to retired 
professionals, are encouraged to apply. 

All of the summer 2014 positions will be posted on 
December 1, 2013, and applications may be submitted 
between December 1, 2013 and February 4, 2014, at 
www.geosociety.org/geocorps. For details, contact Matt 
Dawson at mdawson@geosociety.org or 303-357-1025. 
You can also learn more at www.facebook.com/geocorps.

National Parks’ Web Rangers 
Explore Geoscience

The National Park Service, a longtime Earth Science Week 
partner, wants you to become a Web Ranger! The interac-
tive Web Ranger program helps people of all ages learn 
about the national parks. For example, enter White Sands 
National Monument in New Mexico from your desktop 
and identify animal tracks left in the 275 square miles of 
gypsum dunes that give the park its name.

“Rock Around the Park,” another geoscience activity 
for Web Rangers, shows how erosion has shaped the 
landscapes of national parks such as Arches National 
Park in Utah and Grand Canyon National Park in Arizona. 
Or you can explore over 220 national parks with fossils, 
including dinosaur fossils. Learn about what dinosaurs 
munched on millions of years ago in “Dino Diets.”

Find all this and more on the Web Rangers site. Play 
more than 50 games, invent a Web Ranger name, create 
a personalized ranger badge, and start learning about 
Earth science in the national parks at http://www.nps.
gov/webrangers/ today!

Earth Science Week 2013: A 
Worldwide Success 

While fi gures are still being 
tallied, it is estimated that 
once again more than 50 
million people gained a 
new awareness of the geo-

sciences through the 16th annual Earth Science Week 
(http://www.earthsciweek.org) last month. The event 
celebrated the theme “Mapping Our World” by illuminat-
ing the many exciting ways geoscientists use maps to 
study the planet.

Events ranged from students conducting classroom 
science projects to activities at science centers and 
museums. National Fossil Day, October 16, reached mil-
lions with paleontology activities and resources. Women 
in the Geosciences Day, October 17, enabled professional 
geoscientists to share the excitement of their careers 
with young women. And the second annual Geologic 
Map Day engaged students in learning about the vital 

Past GeoCorps Participants
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uses of geologic maps (http://www.earthsciweek.org/
geologicmap/index.html).

If you conducted a special activity to celebrate Earth 
Science Week, please let us know. Your activity will be 
featured in the Earth Science Week 2013 Highlights 
Report, which will be posted online and used to help 
secure support for the program in the future. Please 
email information, news clips, and images to:
info@earthsciweek.org.

Earth Science Week Contest Winners 
Announced

Briana Davis of Wichita, Kansas, won fi rst place in the 
visual arts contest with a creative drawing of a satellite 
mapping service for cell phone users. Finalists were 
Ian Bench, Canyon Garner, Holly Gehman, and Swetha 
Karthikeyan. Students in grades K-5 made two-dimen-
sional artworks illustrating the theme “Making Maps 
Through the Ages.”

 Libby Hinchliff  of Hilton Head Island, South Carolina, 
won fi rst place in the photo contest with a photo of 
her little sister using a map to fi nd her way around the 
beach. Finalists were Kailee Loving, Adam Stibla, Kelly 
Yang, and Elaina Zodiatis. Submissions illustrated the 
theme “Mapping My Community.”

Mason Port of Woodstock, Georgia, won fi rst place 
in the essay contest with a paper on seismologists 
and engineers using fault maps to understand poten-
tial earthquake hazards. Finalists were Nisha Chandra, 
Sophie Gonzales, Amy Liao, and Vijeta Revankar. Stu-
dents in grades 6-9 wrote essays of up to 300 words 
addressing this year’s theme, “How Geoscientists Use 
Maps.”

Congratulations to the winners, fi nalists, and hun-
dreds of students and others who entered. Each fi rst-
place winner receives $300 and a “Faces of Earth” DVD 
set. Entries submitted by winners and fi nalists are being 
posted online for viewing at http://www.earthsciweek.
org/contests/index.html.

A Capstone Experience
Kristina Pourtabib, SA-3410

pour1824@vandals.uidaho.edu

Field Camp. Just saying those 
two words alone to any geolo-
gist, no matter what point they 
are in their career, either con-
jures up feelings of delight or 
dread. For myself, I can clearly 
remember the fi rst time I was 
introduced to the concept of 

fi eld camp. It was my sophomore year of college and I 
had just made the decision to pursue a degree in geol-
ogy. I was sitting in my advisor’s offi  ce going over the 
required coursework for a geology major, Petrology: 3 
credit hours, Mineralogy: 3 credit hours, Stratigraphy: 3 
credit hours … and so on down the course listings until 
I came upon the fi eld camp course requirement, fi eld 
camp: 6 credit hours, what is fi eld camp? I thought to 
myself, and why is it 6 credit hours? Intrigued, I silently 
read over the course description for this so called “fi eld 
camp” which loosely stated that I had to complete an 
intensive six weeks of putting my geologic knowledge 
to the test out in a real-world setting. Having not taken 
any geology classes thus far except for an introductory 
geology course, and knowing that I had to complete 
fi eld camp, I was very intimidated to say the least. At the 
time, the only silver lining to this fi eld camp course for 
me was that I could only take it during the summer of 
my junior or senior year of college, which meant, that I 
could catalog any feelings of apprehension I had about 
fi eld camp away for at least another year of college, 
right? 

To much of my dismay, the next year of college was 
anything but free of talk about fi eld camp. Despite my 
approach to the topic of fi eld camp, I failed to account 
for the fact that the upperclassmen would be dealing 
with fi eld camp while I was trying, without success might 
I add, to be blissfully ignorant of the subject. Every time 
I walked down the hall near the geology classrooms it 
was an open discussion on everything and anything fi eld 
camp related, and for having a small department, it was 
very diffi  cult to fi nd anyone who didn’t have fi eld camp 
on the mind. Some of the experiences of the students 
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who had already completed fi eld camp seemed positive, 
and some experiences seemed to be anything but. I kept 
hearing the phrase used that fi eld camp is a capstone 
experience to your undergraduate career as a geology 
major, but at the time I didn’t really understand what 
people were talking about. The summer of my junior 
year came and went and before I knew it, the second 
semester of my senior year was fast approaching. Due 
to the fact that my university didn’t have a fi eld camp 
program up and running at the time, I had to start 
applying to programs at other universities. After my 
applications were submitted, I ended up getting into a 
program at a nearby state school, and we were set to 
depart for Wyoming and South Dakota soon after the 
spring semester had ended.

Being able to interpret the landscape 

around you out in the real world is 

completely diff erent from looking at 

pictures in a textbook 

I went into fi eld camp with low expectations and 
minimal fi eld work experience, so the fi rst week of 
camp was defi nitely a bit of a learning curve for me. 
Being able to interpret the landscape around you out 
in the real world is completely diff erent from looking 
at pictures in a textbook, and it was intimidating to see 
other students furiously writing in their fi eld notebooks 
at outcrops while I just stood there unable to put pen to 
paper. There was a great piece of advice that one of the 
fi eld camp directors told us that really helped to put the 
whole fi eld camp experience into perspective for me. He 
said that “as long as you feel like you’ve improved since 
the previous day of work then you are doing fi ne.” This 
quote really showed me that everyone attending fi eld 
camp has diff erent academic backgrounds with certain 
individual strengths and weaknesses, but your progress 
at fi eld camp is largely dependent upon yourself. Field 
camp was not an easy experience to say the least, but 
I am glad that I completed the course with a positive 
outlook on fi eld work. I can safely say that I am no expert 
on geology fi eld work, but I am by far much better at it 
then when I started. Despite all of the doubts and anxi-
eties leading up to fi eld camp, I would tell future fi eld 

campers to not worry. Field camp is a time of learning. 
You are not expected to come into the course with the 
entire skill set that you need to be successful. Instead, 
you learn to work with others while making your own 
interpretations, and the necessary skill set to solve these 
geologic problems will be built gradually. Now, having 
completed fi eld camp, I can agree with people when 
they say that fi eld camp is a capstone experience to your 
college career. It is a time when you can really put your 
geologic knowledge and willingness to learn to the test. 
I truly believe that the fi eld 
camp experience is sort of 
a rite of passage to any 
geologist. If you can sur-
vive these six weeks, then 
you can learn to cope with 
most anything pursuing a 
career as a geologist can 
throw your way.

Mosaics in Science – 
Geoscience and STEM Work 
Experiences in National Parks

The new Mosaics in Science (MIS) 
program provides youth that are typi-
cally under-represented in science 
career fields with on-the-ground, 
science-based, work experiences with 
the National Park Service. Established 

in 2013, this multidisciplinary program provides oppor-
tunities for youth to work on inventory and monitoring, 
research, GIS, and interpretation and education projects. 
Projects have included geohazard research at Grand 
Canyon National Park, geological education and out-
reach at Mount Rainier National Park, mapping cave and 
karst features at Mammoth Cave National Park, preparing 
and cataloguing fossil leaves and insects at Florissant 
Fossil Beds National Monument, and more. After the 
work experiences are completed, a career workshop is 
held in Washington DC. Program participants present 
the results of their work, are exposed to diff erent science 
career paths, and develop skills to apply for and obtain 
a  fe d e r a l  j o b.  Th e  p ro g r a m  i s 
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administered by the Geological Society of America (GSA), 
in close collaboration with the NPS Geologic Resources 
Division (GRD) and the NPS Youth Program Offi  ce.

Program Objectives: 
• • Encourage diverse youth (17-25 years old) to pursue 

studies in geoscience and other STEM (Science, Tech-
nology, Engineering, Mathematics) fi elds, 

• • Introduce youth to geoscience and other STEM careers 
in the National Park Service, 

• • Provide meaningful and relevant STEM-based intern-
ships in parks, and 

• • Increase relevance, diversity, and inclusion in the NPS 
workplace.
Positions for summer 2014 will be posted on Decem-

ber 1, 2013, and applications may be submitted between 
December 1, 2013 and February 4, 2014, at www.geo-
society.org/mosaics. For details, contact Matt Dawson at 
mdawson@geosociety.org or (303) 357-1025.

Past Mosaics in Science 
(MIS) Participants
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Things I Should Know

Stephanie Jarvis, SA-1495,

sjarvis@siu.edu

Not too long ago, I was skim-
ming a water-resources weekly 
news email I subscribe to and a 
headline caught my eye: “Com-
pany plans tar sands extraction 
in southwest Kentucky.” What?!? 
Tar sands in Kentucky? The 
linked article was to a Courier-

Journal blog1 that starts off  explaining how the company 
doing the extraction apparently damaged wetlands and 
streams before applying for approval and then included 
a retroactive permission request in the mining permit. As 
explained later, and in a much less biased article from a 
local radio station2, the company proposing the mining 
claims to have learned some lessons from the ordeal in 
Canada and says that “the traditional impacts that people 
are concerned about with tar sand mining and tar sand 
processing that they see in Canada just aren’t going to 
be an issue here.” Of course, the “traditional impacts” of 
surface mining are still very real concerns.

Lately, I’ve been hearing all about “fracking” (it fol-
lowed me from Illinois, and no, there is not a “k” in 
“fracturing”). The sheer amount of misinformation over-
whelms me, to the point that I am guilty of not being 
nearly as well informed as I should be because the task 
of sorting good (i.e., scientifi cally sound) information 
from bad (i.e., exaggerated rhetoric from both sides). 
When I get asked, as a geologist, what my opinion is, I 
respond with some vague answer usually blaming most 
potential problems on engineering issues and pointing 
out the very real eff ect low natural gas prices are having 
on our country’s energy use patterns. Yes, we need to 
be getting away from fossil fuels, but thus far there has 
been nothing that could even come close to spurring the 
change in infrastructure (often cited as a huge hurtle to 
weaning ourselves off  coal) that the natural gas boom 
has. I maintain, however, that we just don’t know what 
the potential impact is, which is the biggest problem in 
my opinion. There are too many stories of things going 
wrong, and too many stories of people being paid off  to 
keep quiet, to write concerns off  as wackoenvironmen-
talist propaganda.

I don’t feel like these general statements are adequate. 
My situation is similar when it comes to the tar sands. 
When people talk about the tar sands in Canada, I can 
agree that it is a bad idea to put a pipeline over a hugely 
important aquifer, I can follow my biology-friend’s study 
on the impacts of the mining on mosses, and I can sort 
through the anti-fracking/anti-tar sands rhetoric mix-up 
by a passionate but misinformed coworker, but I really 
have little to say. What happened to me? These are the 
kind of issues that I feel, very strongly, scientists should 
be weighing in on. I should, with all of my education and 
access to information, be able to give a solid opinion 
on such matters and answer questions from those less 
informed. It is my obligation to be able to do so. Instead, I 
cringe when the conversation turns to them. I turn down 
the radio, rolling my eyes. My idealism, and my passion 
for such science-meet-public topics, should not have 
been drained out of me. Not yet, at least.

My intention for this column was to rectify my pas-
siveness and actually sort through these issues to pro-
vide some real information about what is going on in 
my neck of the woods. I quickly realized that this will 
be no easy task and is one 
I should have been work-
ing on for a while. Thus, it 
is on the agenda for the 
future. If you have any 
(good!) information that 
you would like to pass on 
or point me towards, that 
would be much appreci-
ated. There’s a lot of bad 
information out there.

1. Brugers, J., “Company plans 

tar sands extraction in southwest Kentucky”, Posted June 17, 2013, 

URL: http://blogs.courier-journal.com/watchdogearth/2013/06/17/

company-plans-strip-mining-for-tar-sands-in-southwest-kentucky/.

2. Peterson, E., “Tar sands mining to begin this summer in Logan 

County, Kentucky”, Posted June 17, 2013, URL: http://wfpl.org/post/

tar-sands-mining-begin-summer-logan-county-kentucky.
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In the middle of the 20th century,  some countries experienced 
unprecedented improvements in living standards, as measured against virtually any 
metric: Mortality rates fell, life expectancies rose, and per capita incomes swelled. This 
dramatic rise was fostered by wartime technological advances — in, for example, radar 
and magnetometry — that, once applied outside the military, allowed for an explosion 
in the discovery, production and utilization of water and energy resources as well as 
numerous mineral commodities, from construction staples to nuclear fuels and metals 
for high-technology applications. 

Some of the prosperity of the 
developed world, including health care 
improvements, has spilled over into the 
developing world, leading to rapid global 
population growth. Today, 7.1 billion 
people call Earth home, nearly triple 
the world’s population in 1950. And by 
2050, Earth’s population will be between 
8.3 and 10.9 billion, according to the 
United Nations’ Population Division 
— an increase, in just four decades, of 
17 to 54 percent. One of humanity’s 
great challenges will be to raise living 
standards further, particularly in less 
developed countries and regions, meaning 
continued development in construction, 
transportation, communications, health 
care and other sectors. And where there’s 

growth, increases in demand for natural 
resources will surely follow. 

But supplies, of readily available 
mineral commodities in particular, appear 
to be limited. 

Demand for raw materials like iron ore 
and metals for advanced technological 
applications — platinum group or rare 
earth elements, for example — has been 
growing steadily, often outpacing the 
rate at which new ore discoveries are 
made. And the area available for mineral 
exploration is decreasing as increased 
population has led to greater areas 
utilized for housing and agriculture, often 
setting those areas off limits to mineral 
development. Recycling programs and 
improved efficiency of use have helped 

offset declining discoveries, but shortages 
in some major commodities can be 
expected within decades.

Population, and thus material, growth 
is dominated by Africa and Latin America, 
as well as from the BRICS — the major 
emerging economies of Brazil, Russia, 
India, China and South Africa. However, 
in a global market where mineral resources 
are unevenly distributed and supplies 
may be subject to political instability, 
volatile pricing and geopolitical concerns, 
availability issues are a problem not just for 
these growing markets, but for the whole 
world. This global challenge is further 
complicated by falling discovery rates 
and increasing access issues partly driven 
by increasing resource nationalism and 
expectations of more sustained returns 
to the regions/nations concerned. All of 
this is coupled with casual expectations 
of minimizing lasting environmental 
and social impacts. In some specific 
circumstances, commodities are being 
mined non-commercially to ensure 
available national supply of critical 
materials. An aggressive strategy of 

Resourcing Future Generations:
A Global Effort to Meet the 
World’s Future Needs Head-On
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change from this status quo is critical as 
without such change we will not achieve 
the enormous task of meeting humanity’s 
future needs.

How can the needed mineral 
resources be delivered to accommodate 
not only the growing global population, 
but their right to improve their standard 
of living? This is a multi-generational 
issue that brings with it fundamental 
questions about where stable and long-
term supplies will be found, as well as 
how and by whom they will be extracted 
in ways that are economically feasible, 
environmentally sound and socially 
responsible. Addressing these issues now 
— given the lag between discovery and 
production of new sources — is critically 
important for the world’s leaders as well 
as, of course, its billions of inhabitants.

Tackling such a complex but 
fundamental problem will require 
geoscientists of all stripes — from 
academia, industry and various levels of 

government. The International Union of 
Geological Sciences (IUGS) believes that 
a collaborative, international and broad-
based program comprising research, data 
mining, technical development, outreach 
and education, among other approaches, 
can help facilitate the process.

Implementing such a coordinated 
effort will be a challenge to say the least. 
But IUGS, with more than 50 years of 
representing the geosciences globally, a 
diverse international makeup of member 
organizations, and its influence in the 
broader scientific community as part of 
the International Council for Science, 
sees organizing this collaborative effort 
as its role and is dedicated to addressing 
this challenge. Thus, IUGS, through its 
New Activities Strategic Implementation 
Committee (NASIC), is developing a novel 
global initiative, called “Resourcing Future 
Generations” (RFG), to bring geoscientists 
together to address the world’s future 
resource needs head-on.

An Ambitious Plan

“There’s a need for raw materials 
to satisfy the higher standard of 
living that the developing world is 
coming to expect. Where are they 
to come from? That’s the challenge.”  
– Edmund Nickless, Executive Secretary 
of the Geological Society of London and 
Chair of NASIC

Meeting the multigenerational needs 
of population growth and to ensure social 
equity requires, in IUGS’s view, four 
fundamental actions by the geoscience 
community: 1) comprehensive evaluation 
and quantification of 21st century supply 
and demand; 2) enhanced understanding 
of  the subsurface as it relates to resource 
deposits; 3) assessment of where new 
resources are likely to be found; and 4) 
building needed and advanced skills 
capacity, particularly in developing 
nations, to discover and responsibly 
develop mineral resources.

These four pillars are the foundation 
of the RFG initiative. Infused within the 
effort as a whole are several additional 
emphases that are likely critical to RFG’s 
success. Although the overall scope of 
RFG is global, it seeks to illuminate and 
address issues region-by-region, be it at  
the country, continent, or even subsurface 
depth level. In particular, emphasis should 
be put on regions that are underexplored. 
Most easily accessible resources in the 
developed world have been tapped 
already, thus the resources for the future 
lie predominantly in the developing 
world. Perhaps the greatest challenge is 
the shortage of the suitable physical and 
political infrastructure, and the trained 
workforce in the developing world. Thus, 
by focusing regionally, RFG can segment 
its task into achievable goals.

RFG aspires to be of fundamental 
service to humanity, not to vested interests 
in resource development. But its success 

Economic feasibility Geo
lo

gic 
ass

ura
nce

Resources  35 billion tons

Reserves  32 billion tons

Potential Substitution

Annual Production 
0.22 billion tons      

      Recycled
Product    Primary 

Production

Aluminium Ore 60% 40%

Substitution 3%

A conceptual diagram of the global resources, reserves, and production of aluminum ore 

and its relationship to other influencing factors, like substitution, and the recycling of the 

end product on primary production demand.
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Critical Mineral Commodities through Western Civilization
adapted from Roland Oberhansli, 2013, Personal communication

necessitates engagement with industry 
as well as with governments and the 
research community, and will require 
broad data access. RFG is seeking to 
provide an encompassing mission to 
harness these and other intellectual and 
economic resources in the geosciences to 
address the needs of future generations. 
To this end, NASIC includes individuals 
representing a variety of professional and 
geographic backgrounds. Beyond this, 
however, IUGS is also seeking feedback 
about and participation in RFG from a 
diverse array of parties. This includes not 
only geoscientists, but social scientists, 

engineers, economists and others, both 
from regions that have been historically 
well-represented and under-represented 
in past minerals resource efforts. 
RFG also seeks to both facilitate new 
research and understanding, as well as 
to coordinate access to and integration 
of data from existing “big data” efforts 
such as the National Science Foundation’s 
(NSF) EarthCube and the international 
OneGeology program.

Although RFG is ultimately a problem-
solving initiative aimed at ensuring 
humanity has the resources it needs to 
prosper into the future, IUGS recognizes 

that the initiative’s success depends 
critically on its ability to demonstrate its 
value quickly to both its participants and 
backers. It must deliver tangible results 
in the short term. While consideration 
of future energy and water resources, 
which of course are intimately linked to 
mineral exploration and extraction, will 
be added into the fold of RFG eventually, 
the initial focus in the first two to five 
years is on mineral commodities. NASIC 
has identified proposed activities aligned 
with the four themes above that, through 
a global collaborative effort, are achievable 
in less than a decadal timescale.

The crucial interrelationship between 

the development of society and the 

ability to utilize materials has been a 

consistent theme through history. This 

diagram shows this relationship relative 

to the evolution of western civilization 

and its accepted ages of development.
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Supply and Demand

The first step toward addressing 
the world’s mineral resource 
needs for coming generations is to 
comprehensively understand the 
available supply and future demand 
for commodities. The process from 
discovery to production of new resources 
commonly takes more than a decade, 
so the resources needed beyond 2030 
need to be evaluated and developed now. 
IUGS seeks to assess trends in supply 
and demand beyond 2030, by which time 
shortages of some major commodities 
will likely have arisen, given this long 
lead time for responsible and sustainable 
resource development. 

Detailed understanding of current 
and potential resource deposits is known 
for some regions, such as the US, Europe 
and Australia. This level of understanding 
does not adequately extend into the 

developing world, but it must to enable 
confident global forecasts of regional 
supply. Forecasts for both supply and 
demand must also account for projections 
of advances in technology and changes in 
economic factors — each of which could 
alter the landscape of deposits seen as 
feasible to mine — along with population 
increase estimates.

Key activities:

• Collect and integrate existing 
resource supply data into a 
single database

• Sponsor new data acquisition about 
resources in areas where data does 
not already exist

• Develop realistic demand scenarios 
that account for supply data as well 
as relevant social, economic and 
environmental factors

Studying the Subsurface
Where mineral prospectors once had to 
rely on interpretations of surface features 
or perhaps scattered drill holes to deduce 
what might be hidden at depth, they now 
have at their disposal a veritable arsenal of 
geophysical techniques such as reflection 
seismology and 3-D tomography to 
magnetometry and gravimetry. Still, as 
the rate of resource discovery declines 
and with the expectation that 
most new deposits will 
be more diffuse and 
difficult to locate, 
there is an ongoing 
need for additional 
and ever-more-
sensitive tools and 
techniques to sniff out 
new finds.

IUGS envisages several 
key areas of development 
in exploration methods, including 
more efficient drilling and inter-drill hole 
surveying technologies, novel sensors 

and sensor platforms 
for identifying deep and 
diffuse deposits that 

have gone undetected, 
and improved digital 

terrain models to better guide 
site selection.

At the same time, vast amounts of data 
are being collected and stored at a rate 
faster than they can be analyzed. In these 

data, there is huge potential to both learn 
more about the subsurface and uncover 
new finds. Managing this trove, as well as 
facilitating easy access to and use of this 
“big data” should be a priority to ensure it 
is put to good use and not collected in vain. 

Key activities:

• Encourage development of novel 
advanced exploration tools

• Maintain a database of the 
availability and use of current 
and emerging exploration 
tools, including details about 
training opportunities

• Promote integration between 
global observation programs like 
EarthCube and the Group on Earth 
Observations, and improve user 
access to “big data” sources
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Surface Materials Map of Afghanistan: carbonates, 
phyllosilicates, sulfates, altered mineral, and other materials

Where Are the Resources?

As others have noted (for example, Keith 
Long of the U.S. Geological Survey), 
most major rare earth element finds have 
come by way of accident rather than 
intent. California’s Mountain Pass mine 
was found during a survey searching for 
uranium, for example, and China’s Bayan 
Obo district was first mined for iron. 
The lesson from these examples is that 
valuable resources may be hiding right 
under our noses, implying that we clearly 
don’t know all there is to know about 
mineral deposition processes. 

Just as the geophysical and geochemical 
tools used to study the subsurface must 
be continually updated and supplemented 
in the search for new resources, so too 
must our big-picture understanding of 
the potential localities and processes of 
mineral-deposition that have guided 
past exploration. Declining rates of 
discovery — though in good measure due 
to the successes of earlier exploration — 
underscore that current ore deposit models 
are insufficient for guiding the coming 
generations of exploration. In IUGS’s view, 
there is great need for geoscientists to 
revisit and revise existing models based on 

new research to gauge their applicability to 
unexplored regions. There is also need for 
research into new or little-known types of 
ore deposits and ore-forming systems.

Additionally, opportunities exist to 
produce higher-resolution and multi-
dimensional geological maps using modern 
and emerging geophysical methods. 
Improvements in mapping will further 
aid evaluations of mineral potential on 
both regional and local scales. Perhaps 

most important for such evaluations 
globally, however, is the production of 
high-quality maps of underexplored areas, 
such as Africa and the Tethyan Belt. It is 
in these areas that large, untapped and 
relatively easily accessed deposits are more 
likely to exist than in historically well-
explored areas like the Archean craton and 
Australia, where future exploration will 
likely need to focus increasingly on deeply 
buried deposits.

Key activities:

• Promote innovative approaches 
to improve current and spur new 
understanding of how and why 
mineral deposits occur where 
they do

• Facilitate access to archived and 
scattered databases of geological 
and geophysical data to help in 
refining ore deposit models and 
geological maps

• Compile existing geological 
maps for under-explored regions, 
particularly Africa and the Tethyan 
Belt, and sponsor new mapping 
campaigns as needed
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Building Support and Capacity in the Developing World

In 2010, extremely high rates of child 
mortality in villages in the Zamfara region 
of Nigeria brought worldwide attention 
to the hazardous practices of artisanal 
gold mining. The rudimentary tools and 
techniques of the trade, which brought in 
only subsistence wages for the villagers, 
were exposing children and adults alike 
to highly toxic levels of lead, which 
occurred in abundance alongside the 
concentrated deposits of gold. Aid groups 
helped institute simple best-practice 
techniques — keeping mining activities 

out of homes and away from children, 
and washing dirty clothes to minimize 
the spread of lead-laced dust, for example 
— which have helped mitigate the issue. 
But these practices do not offer a large-
scale solution for countries or regions 
seeking to expand considerably and 
institutionalize mining operations.

Parts of Africa and elsewhere in the 
developing world undoubtedly host rich, 
untapped mineral deposits, but many 
of these areas lack the infrastructure, 
governance and trained workforce 
necessary to undertake the sort of large-
scale mining efforts that can responsibly 
and equitably supply growing populations. 
Given RFG’s emphasis on expanding 
mineral exploration in the developing 
world, building capacity and support 
for such efforts is imperative. Through 
technical development and outreach 
programs, RFG seeks to improve the 
ability of developing nations to create 
world-class and regionally self-sufficient 
mining industries.

Additionally, negative perceptions of 
mining persist in many areas, flamed by 
connotations that it is environmentally 
or socially damaging by nature, and 
by tensions between mining activities 
and other land uses like agriculture. 
(These sentiments are not exclusive 
to the developing world, of course.) 
Stressing that mining can produce broad 
economic benefits while being pursued in 
responsible manners will be paramount to 
the success of such efforts.

Key activities:

• Collect available resource supply 
data and sponsor new regional-
scale assessments to locate 
potentially resource-rich areas as 
a first step to better characterizing 
underexplored areas

• Encourage learning opportunities 
in which students from 
developing countries can gain and 
subsequently return home with 
expertise in geology, engineering 
and other mining-related fields

• Initiate public outreach programs 
to combat negative associations 
with mining and promote the 
benefits of responsible and well-
governed mining industries
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Questions Moving Forward

“When all is said and done, we 
want an initiative that helps 
humankind and a strategy 
that academia, government 
and industry see merit in and 
to which they’re anxious to 
collaboratively contribute.”  
– Pat Leahy, Executive Director of the 
American Geosciences Institute and 
member of NASIC

Are the scope, themes, goals and potential benefits and 
outcomes of the RFG initiative clearly articulated?

Of the four themes outlined, which is (are) the most important to 
achieving the RFG initiative’s overarching goal of helping address the world’s 
future resource needs?

Under each theme, which activity/ies is (are) most important to achieving the goals 
outlined? Which are the most and least likely to be realistically achievable within a two- to 

five-year time frame?

Is this initiative worthy of and/or likely to garner 
support from geoscientists in academia? In industry? In 

government or geological surveys? Please explain why 
or why not.

Describe what you envision as the appropriate role 
of IUGS in carrying out the activities outlined in the 
RFG initiative? 

To what extent do you think non-geoscientists — 
engineers, social scientists, economists, etc. — may 

be of value in helping the RFG achieve success?

NASIC wants to hear your views. Please send 

comments to edmund.nickless@geolsoc.org.uk. 

Thank you.

IUGS is off to a positive start in crafting 
the RFG initiative, but it is still a work 
in progress. Some of the challenges to its 
implementation are self-evident and other 
challenges are certain to arise. Though 
IUGS lacks the resources to carry out 
RFG’s ambitious goals independently, it is 
through its ability to muster its member 
organizations and geoscientists like you 
to participate in RFG that will bring it to 
implementation — beginning in 2014. 

But now is the time to take ownership 
as a member of the global geoscience 
community, and a member of the 
human community, to help craft the 
initiative. As such, IUGS is interested 
in hearing feedback from academia, 
industry and government, both generally 
and in response to the following 
specific questions:
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Science Policy at the 2013 
AGU Fall Meeting

Consider including sci-
ence policy events in your 
schedule for this year’s 
AGU Fall Meeting. These 
Public Aff airs events will 

give participants the tools to communicate with Con-
gress, respond to legal pressure about their science, and 
work with policy makers in Washington, D.C. as an AGU 
Congressional Science Fellow.

Learn About Legal Issues for Scientists
AGU and the Climate Science Legal Defense Fund 

(CSLDF) will partner again to educate participants on the 
legal challenges facing Earth and space scientists in the 
“Facing Legal Attack: Scientists Tell Their Stories” panel. This 
brown-bag lunch will feature a panel of scientists who 
have experienced legal repercussions for their scientifi c 
work. The panel will be held on 12 December at 12:30 
P.M. in Moscone North, rooms 130-131. 

Talk with an Attorney
CSLDF also off ers private one-on-one consultations

with an attorney throughout the week to discuss any 
legal questions scientists have about their work. The one-
on-one consultations will be held daily from 9 December 
through 12 December from 8:00 A.M. to 3:00 P.M. in 
Moscone South Mezzanine, room 264. Email lawyer@
climatesciencedefensefund.org to set an appointment.

 Communicate with Congress
 The “Communicating with Congress Workshop” pro-

vides the opportunity for audience members to learn 
how to eff ectively communicate their science to local 
and national policymakers. This event will be held 8 
December from 3:30 to 5:30 P.M. in the San Francisco 
Marriott Marquis, salons 1-3. As this is a ticketed event, 
please check the Fall Meeting website for availability.

 Become a Fellow
Learn more about AGU’s fellowship programs and ask 

past fellows about their experiences at the “Congres-
sional Science and Mass Media Fellowships Luncheon.” 

Congressional Science fellows will speak about working 
on science policy for a member of Congress, and Mass 
Media fellows will discuss communicating science for 
a news organization. The luncheon will be held on 11 
December at 12:30 P.M. in Moscone North, rooms 130-
131. This is a very popular event every year, so be sure to 
arrive as early as possible to get a seat and a free lunch.

Attend Science Policy Sessions
If you are interested in learning more about how 

science relates to policy, check out the Public Aff airs 
sessions off ered in the Fall Meeting Program. “Adapting 
to and Mitigating the Impacts of Recent Policy Changes” 
and “Communicating the Relationship Between Policy Sci-
ences, Natural Hazards, and Global Environmental Change” 
explore the ways that the policy environment aff ects 
science. Learn more about communicating science to 
stakeholders in “Hydraulic Fracturing: Knowns, Unknowns, 
and Communication to the Public” and “Social Media for 
Science: Challenges, Opportunities, and Maximizing Impact 
Posters.” Find out more about the Public Aff airs sessions 
by visiting the Fall Meeting website and searching for 
the Public Aff airs Section/Focus Group on the Session 
Search page.

GIScience, GIS, and Public 
Policy: AAG Annual Meeting 
at Tampa Bay – April 8-12, 
2014 CALL FOR PAPERS and 
SESSIONS

The potential for GIS and 
GIScience to contribute 
to the formation of public 
policy has long been a real-
ity, but is now becoming 

more broadly understood and central to governmental 
policy-making at all levels, as well as in society at large. 
A core theme of the upcoming AAG Annual Meeting 
will be “GIScience, GIS, and Public Policy,” which will 
explore the expanding role of GIScience and GIS in the 
public policy arena, on crucial national issues such as 
climate change, immigration, health, civil rights and 
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racism, transportation, energy, electoral redistricting, 
natural resources, social justice, the environment, and 
many others.

The theme of “GIScience, GIS, and Public Policy” also 
encompasses another dimension, that of federal and 
state policy-making regarding GIS itself. At the AAG 
Tampa Bay meeting, several special sessions will focus 
on the work of two key national organizations which 
make policy for GIS: the Federal Geographic Data Com-
mittee (FGDC) and the National Geospatial Advisory 
Committee (NGAC). Both of these organizations are 
leading the development of a new Strategic Plan for 
the US National Spatial Data Infrastructure (NSDI). The 
US Census Bureau and other federal agencies, as well 
as private sector organizations, will also discuss their 
latest policy and technical developments related to the 
generation and use of Geographic Information Systems 
and data, and how these interact with the NSDI. Parallel 
international policies and activities of the Global Spatial 
Data Infrastructure (GSDI) will also be discussed. 

Key issues in planning for the future of the NSDI 
include the explosive generation and availability of 
real-time interactive GPS/GIS spatiotemporal data, GIS 
cyberinfrastructure, web-enabled GIS, geography edu-
cation and workforce development policies, GIS certi-
fi cation, standards development, data interoperability, 
and many others. Current challenges in GIScience, such 
as locational privacy implications of the wide-spread 
availability of real-time geographic data, will be an 
area of special focus. Other sessions will address issues 
such as public access to governmental GIS data, federal 
procurement procedures for GIS and mapping services, 
evolving legal frameworks of a spatially enabled society, 
and a wide range of critical analyses and perspectives 
of GIScience, GIS, and Public Policy. 

In addition to the topics identifi ed above, we would 
also like to invite you to develop your own ideas on the 
theme of “GIScience, GIS and Public Policy,” and to form 
sessions and submit papers.

To participate in the GIScience, GIS, and Public Policy 
sessions, please visit http://www.aag.org/annualmeet-
ing/call_for_papers to submit your abstract or session. 
When you receive confi rmation by email of a successful 
abstract submission, forward this confi rmation to GISPoli-
cyTheme@aag.org. If you are pre-organizing a session, 

forward the session confi rmation to GISPolicyTheme@
aag.org as well. Thank you!

Industrial Minerals’ Impact 
on the U.S. Economy

Issue
An industrial Mineral is any naturally 
occurring rock or mineral of eco-
nomic value, exclusive of metallic 

ores, mineral fuels and gem stones. Typical examples 
of industrial rocks and minerals are barite, bentonite, 
borates, calcium carbonate, clays, diatomite, feldspar, 
gypsum, industrial sand, kaolin, limestone, magnesia, 
silica, soda ash, talc, wollastonite, and zeolite. Industrial 
minerals are fundamental to the U.S. economy, contribut-
ing to the real gross domestic product (GDP) at several 
levels, including mining, processing and manufacturing 
a variety of fi nished products. Although industrial miner-
als are prevalent in nearly all aspects of our lives in every 
country of the world, the general public knows very 
little about the important roles these minerals play to 
keep our society running. They are immensely valuable 
components within an array of products from the sim-
plest dinner plate to the most complicated medication.

Background
The properties of industrial minerals are what make 

them so valuable. The characteristic features of indus-
trial minerals are their physical properties (e.g., mineral 
texture, insulation, absorption, high specifi c gravity) that 
allow for use in a variety of manufacturing, construction 
and agricultural applications. Some examples of applica-
tions for industrial minerals are: 
• Abrasives
• Absorbents
• Agriculture
• Cement
• Ceramics
• Chemicals
• Construction
• Drilling mud
• Electronics
• Filtration
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• Flame retardants
• Foundry castings
• Glass
• Metallurgy
• Paint
• Pharmaceuticals
• Pigments
• Plastics
• Paper
• Refractories
• Synthetic fi bers

Industrial minerals are critical raw materials that sup-
port these and other market sectors, and ad value to the 
end products.

Economic Contributions
U.S. Mining is divided into three primary segments: 

coal, metal ore and nonmetallic minerals. The National 
Mining Association estimates U.S. mining in 2011 directly 
and indirectly generated more than 2.11 million U.S. 
jobs, $138 billion in U.S. labor income and $232 billion 
of U.S. GDP. Industrial minerals contributions to U.S. GDP 
is estimated $33.5 billion.

In terms of the direct contribution of the diff erent 
segments, coal mining accounted for 42 percent ($97.4 
billion) of the total value of U.S. mining output in 2011. 
Nonmetallic mineral mining comprised 37 percent ($85.8 
billion) and metal ore mining 21 percent ($48.7 billion).

Nonmetallic minerals included crushed stone, sand 
gravel and cement, traditionally referred to as aggre-
gates. According to the U.S. Geological Survey’s 2012 
Commodity Summary, aggregates comprise 61 percent 
($52.3 billion) of nonmetallic minerals leaving 39 percent 
($33.5 billion) as industrial minerals.

Value of nonmetallic minerals (per year)
Aggregates    $52.3 billion
Industrial Minerals    $33.5 billion
Total Nonmetallic minerals  $85.8 billion

SME Statement of Technical Position
• American manufacturers currently rely on foreign 

suppliers for more than half of the minerals the use 
in fi nished products

• The United States is current 100 percent dependant 
on imports for 19 minerals and more than 50 percent 
import-dependent for an additional 24 minerals – 
many of which are industrial minerals. 

• As the U.S. economy continues to recover, manufac-
turing, construction and agriculture will drive demand 
for increased use of industrial minerals that will fuel 
the domestic engine of growth.

• Industrial minerals are responsible for $33.5 billion 
of the $232 billion value that mining adds to the U.S. 
economy on an annual basis.

• Approximately 68,000 workers are directly employed 
by the industrial minerals mining sector.1

References:

“The Economic Contributions of U.S. Mining in 2011,” National Min-

ing Association 2013.

Mineral Commodity Summaries 2013, U.S. Geological Survey.

Industrial Minerals and Rocks (7th edition), SME 2006

Industrial Minerals Association – North America, 2013.

1. Direct employment is calculated by subtracting 110,000 esti-

mated direct workers in the aggregates industry (NSSGA 2012) 

from the state-specifi c direct nonmetallic mining employment 

of 177,870 (NMA 2013).

Source: National Mining Association, 2013
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Impressions from AGI’s 
Geoscience Congressional 
Visits Day

The American Geosciences Institute 
organizes the Geoscience Congressio-
nal Visits Day (CVD), which is held yearly 
during September in Washington, D.C. 
Becky Roland, Chief Operating Offi  ce 
of the Association of Environmental & 

Engineering Geologists (AEG), has attended these in 
the past, but she felt strongly that practicing geologists 
would be the best advocates for our profession. The 
Advocacy Committee of AEG took her recommenda-
tion, recruited AEG members to attend, and provided 
fi nancial support. Brad Worley of the Carolina Section 
of AEG has participated the past few years as well as in 
this year’s Geoscience CVD on September 17 and 18. 
Brad was accompanied by Phyllis Steckel of the St. Louis 
Section, Ken Neal of the Washington State Section, and 
Becky Roland. Below are their thoughts and impressions 
from the CVDs.

Phyllis Steckel’s Story
I live in Washington, MO. Last September, I crawled 

out of my comfort zone and fl ew to Washington DC. 
And other than sharing a name, these two places have 
absolutely nothing in common. 

I went as a tenderfoot participant in the Geosciences 
CVD. This was my fi rst year as a delegate for this event, 
and I was not sure of what we were going to do, or 
what in the world possessed me to sign up for it. But 
on Tuesday, September 17, a group of about 70 of us 
from various geoscience professional societies met for 
training. We learned a bit about what we would face the 
next day including the culture, pace, tradition, technol-
ogy, and expectations of folks on The Hill. 

As the only Missourian in the geosciences group, 
I was paired with the only Illinoisan in the group – a 
veteran. Our states share a lot of similar geographies, 
geologies, resources, and issues. The two of us hit it off  
immediately, and Melissa’s experience was my ace in 
the hole. Soon we were traipsing off  to hit the bricks in 

the nation’s Capitol, almost looking like we knew what 
we were doing.

We had six meetings in fi ve hours. We kept on sched-
ule, meeting with staff ers of both Missouri senators, both 
Illinois senators, and one Illinois congressional represen-
tative. Our last meeting of the day was face-to-face with 
my Missouri congressional representative. By that last 
meeting, we had hit our stride. We actually engaged:  
explaining that geoscientists are often problem-solvers, 
even in below-the-radar states like Missouri and Illinois. 
Earthquake hazards, water resources, rare-earth ele-
ments, sinkholes and karst, sand and gravel, coal mining, 
energy resources, fl ood hazards, environmental clean-
ups, and engineering geology – we hit them all in about 
14 minutes and related them all to benefi ts in Missouri 
and Illinois. We even wove our message in with a few 
pending bills and relevant committee assignments. We 
made a point to make “The Ask” – asking for support for 
a specifi c vote and not necessarily expecting to get it.

By 3:30 in the afternoon, we were done. It was over. 
And I was done in. So I made my way back to the hotel 
to let it all sink in. I should be ready for another round 
next year.

Practical advice?  Eat breakfast. Clearly say your name 
out loud and take lots of business cards. Know how to 
start a meaningful conversation and know how to end 
it. Don’t monopolize or get too technical. Listen. Ask for 
questions. Don’t expect any agreements (everything 
is political here). Smile at everyone. Take a taxi when 
possible, plentiful and cheap in DC. Eat breakfast. And 
wear comfortable shoes, because those tender feet of 
a tenderfoot will need extra care.

I’m back in Washington, Missouri again. And it looks 
pretty good.

Ken Neal’s Account
Our CVD activities began Tuesday afternoon with a 

briefi ng session, consisting of overviews of CVD, Con-
gress, budget and message, how to conduct a visit, 
a session to practice our messages, and ended with 
a congressional panel question-and-answer session. 
That evening, we attended a USGS Coalition reception, 
honoring Representatives Ken Calvert (R-California) and 
Peter DeFazio (D-Oregon) in recognition for their strong 
support of the USGS.
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Our Washington State delegation included Ken Neal, 

AEG Licensure Committee Chair, and Zoltan Szuts, a 
University of Washington Research Associate in ocean-
ography and climate. Our escort was Meg Gilley, a Public 
Aff airs Intern with the American Geophysical Union. 

We began Wednesday morning by attending a con-
stituent coff ee hosted by Senator Patty Murray, who 
discussed her frustrations with the ongoing budget 
battle. We then met with Megan Thompson, Legisla-
tive Assistant for Representative Derek Kilmer (D- 6th 
District); Jennifer Cash, Legislative Assistant for Repre-
sentative Denny Heck (D- 10th District, and Ken’s rep-
resentative); Tyler Kruzich, Professional Staff  Member; 
Anna Sperling, Legislative Assistant to Senator Murray 
(D); Colleen Schell, Legislative Correspondent for Sena-
tor Maria Cantwell (D); and Whitney Riggs, Legislative 
Assistant to Representative Doc Hastings (R-4th District).

During our meetings, we discussed the importance 
of maintaining consistent, reliable funding for research 
and monitoring of volcanic and seismic processes and 
related hazards, as well as weather/climate forecasting. 
We emphasized the importance of maintaining knowl-
edgeable staff  and operable equipment, and stressed 
the fact that equipment maintenance was far less costly 
than replacement, or the potential heath/safety risks 
associated with loss of monitoring programs.  Additional 
topics included geologist licensure, Ken’s perspective 
based on his work with the U.S. Forest Service, substan-
dard bridge ratings and potential design/construction-
related employment, ongoing cleanup issues at Hanford, 
Zoltan’s work on ocean circulation, and his frustration 
with attempting to obtain research grants in the U.S. Our 
comments were welcomed by each staff  member, who 
emphasized that their respective legislator supported 
the funding of science programs.

CVD veteran Brad Worley’s Musings
Having attended CVDs for years now, I can say that 

each year has its own unique feel, depending on the 
current political climate in D.C. Being on the verge of 
a government shutdown, I wondered how we geosci-
entists would be received on “the Hill” this year. I was 
surprised that each offi  ce still slowed down, even if only 
for a few minutes, to listen to the visiting geoscientists.  

Tuesday’s activities always provide CVD veterans a 
chance to catch up with AGI acquaintances and DC 
regulars. More importantly, Tuesday’s sessions centered 
on current budget concerns and introduced newcom-
ers to the core “message” that we would carry onto the 
Capitol Hill the following day. As others have mentioned 
above, AEG’s core message to Congress is that steady 
Federal investments for earth and space sciences will 
provide for public health and safety as well as support 
economic and national security. This seems broad, but 
CVD participants are taught to fi rst deliver the core 
message and after that introduction, try to “bring the 
message home” and explain why and how continued 
funding of geoscience-related programs will help the 
Congress member’s home state and district. At the end 
of each visit, each Congressional offi  ce visited is left the 
GEO-CVD “leave behind” materials. Each AEG member 
at the CVD included the AEG “one pagers” that describe 
both the geoenvironmental and geotechnical aspects 
of AEG as well as contacts for the Association.

Being from North Carolina, I was accompanied by 
the only other North Carolina GEO-CVD attendee, Dr. 
David Lindbo from North Carolina State University. Dr. 
Lindbo is also the national president of the Soil Science 
Society and a fellow CVD veteran. The two of us were 
accompanied by Ms. Rachel Jankowski, Administrative 
Assistant in the Soil Science Society’s Washington, DC, 
offi  ce. We were scheduled for fi ve meetings. We met with 
Michael Thornberry, legislative assistant to Rep. Richard 
Hudson (NC-8, R). This was GEO-CVD’s fi rst visit to Rep. 
Hudson’s offi  ce and I have to say that their offi  ce was 
very receptive and they were happy to gain the contact 
information for geoscience-related issues. Next we met 
with Mr. Adam Wood, legislative assistant to Rep. Renee 
Ellmers (NC-2, R). I’ve visited Rep. Ellmers’ offi  ce during a 
previous CVD and left feeling our message was not well 
received. This year, Mr. Wood was very happy to have 
gained contact information where their offi  ce might ask 
questions about geoscience-related legislation. The third 
meeting of the day was with Mr. Dennis Sills, legislative 
assistant to Rep. G.K. Butterfi eld (NC-1, D). This was the 
GEO-CVD’s fi rst visit into Rep. Butterfi eld’s offi  ce and the 
offi  ce was very open to our primary message and off ered 
continued support for geoscience initiatives. Our fourth 
meeting was with Ms. Shaniqua McClendon, legislative 
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aide to Senator Kay Hagan (NC, D). Geoscientists are 
always well received in Senator Hagan’s offi  ce since her 
daughter has a PhD in the geosciences and works in 
the oil industry. Our fi fth meeting was with Mr. James 
Hunter, legislative assistant to Rep. David Price (NC-4, D). 
Rep. Price represents the district within North Carolina 
that contains part of the Research Triangle, as well as 
several large universities. Their offi  ce always welcomes 
geoscientists and is eager to get any updated contact 
information for the AGI member associations. Our last 
visit of the day was with Mr. Alex Olah, staff  assistant for 
Rep. Mike McIntyre (NC-7, D). Due to recent redistricting, 
I now live in NC Congressional District 7 and GEO-CVD 
had never visited their offi  ce. I was glad to visit and off er 
our services as contacts for any geoscience issues they 
may encounter. We were well-received and I’m glad we 
were able to introduce them to AEG’s services.

In the past I have been the only AEG representative 
attending the CVD, so I was thrilled to have Ken Neal, 
Phyllis Steckel, and Becky Roland in DC as well. This 
means that more than 30 Congressional offi  ces, from dif-
ferent parts of the US, met someone from AEG and were 
given AEG contact information. This is a vast improve-
ment over past CVDs!  It is important that AEG members 
continue to attend Congressional Visits Day. This is one 
of the best ways to bridge the gap between practicing 
scientists and legislators. In the future, it would be great 
to see some AEG members from diff erent parts of the 
country walking “the Hill” on behalf of AEG and AGI.

Becky Roland’s Closing Remarks
I would like to fi rst thank Ken, Phyllis and Brad for tak-

ing the time to represent AEG on the Hill. I know that it 
is not a typical day for any of them to be meeting with 
national legislators to promote our organization and 
profession, and they each did a phenomenal job.

I had the privilege of completing four meetings with 
a graduate student from University of Colorado, who 
receives federal funding for his research. We met with 
offi  ce staff  for Representatives Michael Coff man and 
Jared Polis, and staff  for Senators Mark Udall and Michael 
Bennett. One of the most impressive things about meet-
ing with staff ers is how incredibly bright these young 
people are. They are committed to providing our lead-
ership with as much information as possible on issues 

ranging from budget to military to geoscience. Some 
have degrees in geoscience, but some receive their 
information from organizations like AEG. Either way, 
they each appreciate knowing more about what our 
profession does and how we contribute to public health 
and safety.

Our visits were especially timely, as we were just two 
weeks out from the largest fl ood event recorded in the 
State of Colorado. It gave us an opportunity to promote 
the contributions our members will be making towards 
fl ood recovery.

I encourage geologists from every part of our profes-
sion to consider participating in these Congressional 
Visits. AEG is fortunate to be a member of AGI, which 
will train you on how to conduct a visit and help you 
defi ne your message to concise and memorable. It really 
is much easier than you would think. AGI staff  makes the 
appointments, provide logistical guidance, and support 
you throughout the visits.

We need to make sure that our legislators know AEG is 
available and can provide experts on geoscience topics 
whenever needed. We need to be vocal, and we need 
your participation!

Save the Date: AAPG 
Congressional Visits Day 
March 10-12, 2014

AAPG has scheduled its next Con-
gressional Visits Day (CVD) for 
March 10-12, 2014. CVD provides 
an opportunity for AAPG mem-
bers to discuss petroleum science 
and energy issues with decision 
makers in the legislative and exec-

utive branches of the federal government.   It is also an 
exciting introduction to the world of politics that will 
provide scientists with tools to use at the local and state 
levels once you return home.  AAPG staff  will provide 
training and briefing materials, and schedule the 
meetings.  

CVD will start with an afternoon briefi ng on how 
Congress works and the legislative process, ways to 
make your visits successful, and issues that are of con-
cern to Washington.  The second day will be devoted 
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to small-group visits to executive branch offi  ces and 
the third day will be devoted to small-group visits to 
congressional offi  ces.  

We have reserved a block of rooms for participants at 
the Army-Navy Club.

Send an email to Edith Allison, GEO-DC director, at 
eallison@aapg.org if you would like additional informa-
tion or would like to make a reservation to participate. 

Confused Over Methane 
Data? Stand in Line

By EDITH ALLISON 

AAPG GEO-DC Director

Over the past two years large varia-
tions in the Environmental Protec-
tion Agency (EPA) estimates of the 
volume of methane released dur-
ing natural gas production have 
been used by organizations argu-
ing respectively that natural gas 

is cleaner than or dirtier than coal. 
The data variation is confusing to the public as well 

as Washington, D.C., policy makers who could choose 
to restrict or encourage natural gas production based 
on its assumed environmental impact. The confusion is 
justifi ed: It is not simple to estimate how much meth-
ane escapes from half a million wells that use varied 
completion and production techniques. It is especially 
diffi  cult to assure the existing small sample of wells 
refl ects the universe of well-completion operations such 
as fl owback and liquids unloading. These operations are 
poorly sampled and show highly most variable methane 
emission volumes – more about this later in the article. 

The best news is the technologies to reduce fugitive 
methane emissions, such as green completions, are 
improving and more widely used. Also encouraging is 
the fact that additional studies are expected to defi ne 
and constrain some of the poorly documented statistics 
for fl owback and well unloading. 

A timeline of methane emission studies 
may help explain how the discrepancies 
developed:

The EPA launched its greenhouse gas (GHG) Inventory, 
a national-level estimate of large and small emitters, 20 
years ago. The GHG Reporting Program (GHGRP), which 
collects data from the largest GHG emitting facilities in 
the United States, was launched in response to 2008 
legislation. 

Most sources, including petroleum refi neries, started 
reporting 2010 emissions to the GHGRP in 2011. Petro-
leum and natural gas systems and CO2 injection projects 
(for enhanced oil recovery or geologic sequestration) 
reported emissions for the fi rst time in September 2012 
(for 2011 emissions). Only facilities that emit over 25,000 
metric tons of CO2 equivalents (MMCO2e) are required 
to submit reports.

EPA received 2011 emissions reports from 1,880 
petroleum and natural gas facilities, including natural 
gas production, processing, transmission, distribution, 
storage and LNG facilities. These were used to estimate 
the 2011 Inventory that was released in April 2013. EPA’s 
April 2012 GHG Inventory Report for the fi rst time used 
Natural Gas Star data (industry reports that bragged 
about methane emissions reduction successes for 8,800 
wells) as a surrogate for 2010 emissions from 488,000 
wells. Compared to prior years, the 2012 report revised 
the estimated 2010 emissions from natural gas systems 
up by about 11 percent, to 215.4 MMCO2e. 

In response to the high EPA estimate, the American 
Petroleum Institute and America’s Natural Gas Alliance 
(API/ANGA) surveyed industry to collect data from nearly 
91,000 wells, which projected that methane emissions 
from natural gas systems were 102.6 MMCO2e – about 
half the EPA estimate. More importantly, the API/ANGA 
September 2012 report pointed out the need for addi-
tional sampling of well unloadings, which are poorly 
sampled but account for 51 percent of methane emis-
sions from natural gas systems in EPA’s 2012 report.

EPA released the 2011 inventory in April 2013. The 
inventory revised the estimate of 2010 emissions for 
natural gas systems downward to 143.6 MMCO2e, a 
33 percent reduction from the prior year’s report. This 
change evidently refl ects consideration of the API/ANGA 
survey results.
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David T. Allen, the Melvin H. Gertz Regents Chair in 

Chemical Engineering at the University of Texas (UT), 
and 13 other researchers reported in the September 
2013 Proceedings of the National Academy of Sciences 
on their study of 190 natural gas sites. The study, which 
was supported by the Environmental Defense Fund, 
yielded national estimates similar to that in EPA’s 2013 
report on the 2011 inventory: methane emissions were 
0.42 percent of gross gas production, versus 0.47 per-
cent for the EPA 2011 inventory. The Allen group plans 
additional studies to better defi ne the emissions profi le 
of pneumatic pumps ¬– the largest source of methane 
emissions in their initial study – and liquids unloading, 
a technology defi ned by few measurements.

The University of Texas Environmental Defense Fund 
Study made direct measurements of 150 production 
sites that included 489 wells that were hydraulically frac-
tured, 27 well-completion fl owbacks, nine well unload-
ings and four workovers. Well-completion fl owbacks, 
which clear liquids from the wellbore to allow gas pro-
duction, showed methane emissions from 0.01 million 
grams or metric ton (Mg) to 17 Mg, compared with an 
average of 81 Mg per event in the EPA 2011 national 
emission inventory, reported in April 2013. The lower 
UT results refl ect the growth in green completions, in 
which methane is captured or controlled – UT samples 
were collected in 2012, but the EPA data is from 2011. 
Well unloading technologies vary, but the ones of inter-
est divert gas production from the separator, reducing 
the backpressure and allowing more gas to fl ow, which 
lifts liquids out of the wellbore and improves gas fl ow.

The UT group monitored nine unloading events and 
the API/ANGA survey used by EPA included several 
thousand wells. Both studies showed a large variation in 
emissions levels between wells, while a small number of 
wells accounted for the majority of emissions. Pneumatic 
pumps and controllers showed higher emissions than in 
the EPA 2011 inventory, as did equipment leaks. The UT 
report highlights weaknesses in all the existing data sets 
– a fact that should encourage restraint by policy makers 
and advocates for and against natural gas development.

GSA Congressional Science 
Fellow Appointed

GSA is pleased to announce the selec-
tion of Anna K. Mebust as the 2013–
2014 GSA-USGS Congressional Sci-
ence Fellow. Mebust will be working 
in the offi  ce of Senator Bernie Sanders 
(I-VT) for a year. Mebust earned her 

Ph.D. in physical chemistry from the University of Cali-
fornia at Berkeley in August 2013. Her dissertation 
research employed remote sensing measurements to 
identify and quantify sources of variability in emissions 
of pollutants from wildfi res. Mebust’s research in atmo-
spheric chemistry has ties to diverse fi elds like biogeo-
science, meteorology, and climate, giving her the broad 
earth-science background required for this fellowship. 
Applications for the 2014-2015 GSA-USGS Congressional 
Science Fellowship will be accepted until 1 February 
2014 (http://geosociety.org/csf/scifello.htm).

The Society for Mining, 
Metallurgy and Exploration, 
Inc. (SME)Congressional 
Science and Engineering 
Fellowship© 

PROGRAM 
The Fellow spends one year working 
as a special legislative assistant on 
the staff  of a member of Congress 

or congressional committee. Activities may involve 
conducting legislative or oversight work, assisting in 
congressional hearings and debates, and preparing 
briefs and writing speeches. The Fellow also attends an 
orientation program on congressional and executive 
branch operations, which includes guidance in the con-
gressional placement process, and a year-long seminar 
series on science and public policy issues. These aspects 
of the program are administered by the American Asso-
ciation for the Advancement of Science. 

64Geospectrum FALL 2013



POLICY
PURPOSE 
To provide a unique opportunity to gain fi rst-hand 
experience with the federal legislative process and make 
practical contributions to the eff ective and timely use of 
their specifi c knowledge in mining, mineral processing 
and mined product applications as they relate to the 
environment, natural resources, and federal science 
policy. Qualifi ed candidates will gain an invaluable 
public policy learning experience, contribute to the 
more eff ective use of mined materials knowledge in 
government, and broaden awareness about the value 
of scientist/engineer-government interaction within the 
federal government. 

AWARD 
The Fellow will have a one-year appointment begin-
ning September 1, 2014. The Fellowship stipend will be 
dependent upon experience, plus assistance for health 
insurance, travel and relocation expenses to the Wash-
ington, D.C. area. Final selection of the Fellow will be 
made by Feb 27, 2014. 

CRITERIA 
Candidates must be an SME member at the time of 
application. Candidates must hold a Ph.D. or be an 
equivalent level scientifi c professional, or mining profes-
sional with a master’s degree (plus 3 years experience) 
who demonstrate exceptional competence in one of the 
following fi elds: Mining Engineering, Metallurgy, Geol-
ogy, Mineral Economics, Mineral Processing, or related 
area. Regardless of age or career stage, all applicants 
must demonstrate: 

• Solid scientifi c and technical credentials and the 
endorsement of three qualifi ed references; 

• A strong interest in applying their knowledge toward 
the solution of societal challenges; 

• Awareness of the ways in which science, engineering 
and technology aff ect a broad range of non-scientifi c 
issues, and sensitivity to political, economic and social 
factors; and 

• Willingness and fl exibility to tackle problems beyond 
the scope of their specifi c area(s) of scientifi c or engi-
neering expertise.

• Also necessary are integrity and good judgment; the 
ability to communicate well, both verbally and in 
writing, to non-scientifi c audiences and work coop-
eratively with individuals having diverse viewpoints; 
and the capacity to work eff ectively with decision 
makers and others outside the scientifi c and engi-
neering communities. In addition, candidates are 
expected to display maturity and self-direction, with 
the initiative and fl exibility to work independently as 
well as in groups. 

U.S. Citizenship is not required; however, applicants must 
be authorized to work in the United States. Fluency in 
English is required. SME’s selection of a Fellow is made 
without regard to gender, race or ethnicity, religious or 
political persuasion. Federal employees are not eligible. 

APPLICATION
Applications must be postmarked or emailed by Decem-
ber 31, 2013 and must include the following materials: 
(1) a resume, no longer than two pages, providing 
information about educational background, professional 
employment, community and professional activities, 
public policy and legislative experience, committee and 
advisory group appointments plus one additional page 
for professional publications and presentations; (2) a 
statement of approximately 1,000 words addressing the 
applicant’s interest in the fellowship, career goals, contri-
butions the applicant believes he or she can make as a 
Fellow to the legislative process and what the applicant 
wants to learn from the experience; and (3) three signed 
letters of reference specifi cally addressing the applicant’s 
experience and how it would relate to their ability to 
work on Capitol Hill as a special legislative assistant. 
The deadline for applications is December 31, 2013. 

Letters of reference should be mailed or emailed directly 
by the reference to the address below and must be 
in PDF format, on offi  cial letterhead and include an 
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electronic or scanned signature. Letters of reference 
should not be submitted by the candidates themselves. 

Application materials should be mailed or emailed to: 
SME 

Congressional Science and Engineering Fellowship 
c/o John Hayden 

12999 East Adam Aircraft Circle
Englewood, Colorado 80112 

hayden@smenet.org

Critical Issues Program 
Releases Preliminary Results 
of “Defining Critical Issues” 
Survey 

The Critical Issues program, 
part of the American Geo-
sciences Institute’s (AGI’s) 
Center for Geoscience 
Education and Public 
Understanding, has just 
released the preliminary 
results of the “Defining 

Critical Issues” survey which can be accessed from the 
Critical Issues program website: http://geocntr.org/
critical-issues/.

The majority of responses to the web-based survey 
were from geoscientists in the post-secondary academic 
sector, while the number of responses from the public 
and the decision-making community was substantially 
smaller. The most frequently mentioned critical issues 
were climate change, water, energy, environment, natu-
ral hazards, economics, and issues associated with agri-
culture, food, and soils. When asked to select the highest 
priority issues, all cohorts chose climate change. Those 
who described themselves as geoscientists, public, or 
“other” chose water as the second priority issue, while 
decision makers considered human population growth 
to be the second highest priority. Human population 
growth was ranked as the third highest priority issue by 
the geoscientist, public, and “other” cohorts. Decision 
makers were evenly split between energy, environment, 

and politics (which includes issues surrounding the 
political system, governance and regulation, among 
others) for their third priority issue. 

The aim of the web-based survey is to understand 
how the decision-making community, geoscience com-
munity, and the public defi ne the term “critical issue,” as 
well as which critical issues are of top concern to each 
community. The survey is deliberately short, broad, 
and unstructured in order to capture a wide range of 
responses.  The survey, which was launched on Novem-
ber 5, 2013, will offi  cially close on December 31, 2013, 
and a fi nal report will be published in January 2014. The 
Critical Issues program especially seeks additional input 
from members of the public and decision-making com-
munity. The survey can be accessed at http://surveys.
agiweb.org/index.php?sid=33589.

2014-2015 William L. Fisher 
Congressional Geoscience 
Fellowship 

american
geosciences
institute AGI

The American Geosciences 
Institute is accepting appli-
cations for next year’s Wil-
liam L. Fisher Congressio-

nal Geoscience Fellowship. The successful candidate will 
spend 12 months (starting September 2014) in Wash-
ington working as a staff  member in the offi  ce of a 
member of Congress or a congressional committee. The 
fellowship represents a unique opportunity to gain fi rst-
hand experience with the federal legislative process and 
make practical contributions to the eff ective and timely 
use of geoscientifi c knowledge on issues relating to the 
environment, resources, natural hazards, and federal 
science policy. 

The AGI Fellow will join more than two dozen other 
scientists and engineers for an intensive orientation 
program on the legislative and executive branches, 
organized by the American Association for the Advance-
ment of Science (AAAS), which also guides the placement 
process and provides educational and collegial programs 
for the fellows throughout the year. 
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A fl yer about the fellowship which can be posted on 

career placement bulletin boards is available as a PDF. 

The Fisher Endowment
Funding for the fellowship is provided through an 

endowment recently established by the AGI Foundation 
to honor William L. Fisher, the Leonidas T. Barrow Centen-
nial Chair in Mineral Resources and Professor at the John 
A. and Katherine G. Jackson School of Geosciences at the 
University of Texas, Austin. Fisher served as the inaugural 
Dean and previously, the Director of the Jackson School. 
For three decades before that, he was the director of the 
Bureau of Economic Geology and the state geologist of 
Texas. At the national level, Fisher served as Assistant 
Secretary of the Interior for Energy and Minerals under 
President Ford. Over several administrations, he has 
been an advisor to the President and to the Secretaries 
of Energy and the Interior, and he has chaired numer-
ous National Research Council committees and boards. 
For more on Fisher and the endowment, please see the 
column “Endowing the AGI Congressional Fellowship” in 
the October 2003 Geotimes. Also available is a press
release announcing the endowment. 

Qualifi cations and Application 
Procedures 

Prospective applicants should have a broad geo-
science background and excellent written and oral 
communications skills. Minimum requirements are a 
Master’s degree with at least three years of post-degree 
work experience or a Ph.D. at the time of appointment. 
Although prior experience in public policy is not nec-
essary, a demonstrable interest in applying science to 
the solution of public problems is desirable. Applicants 
must be a member of one of AGI’s member societies, a 
list of which is available at www.agiweb.org/members/
index.html.

The fellowship carries an annual stipend of up to 
$65,000 plus allowances for health insurance, reloca-
tion, and travel. Additionally, the fellowship includes a 
possible two to four month extension. 

Interested candidates should submit a cover letter, 
statement of purpose and a curriculum vitae and request 
three letters of reference. Candidates should ask three 
people to submit letters of reference through the online 

submission site, www.agiweb.org/gap/csf/application/ or 
by regular mail by the deadline given below. 

The candidate’s cover letter should include an adden-
dum listing your society memberships with membership 
numbers and the names and contact information of 
your three references. The statement of purpose should 
include your reasons for applying for this fellowship, 
what you would bring to the fellowship and what you 
hope to gain from the fellowship. The statement should 
be brief, no more than 1,000 words in length. 

Please submit materials as a single Word document 
(.doc or .docx) or PDF (.pdf ) using our new online sub-
mission form. 

All application materials are due on February 1, 2014.
Inquiries only to govt@agiweb.org. AGI is an equal oppor-
tunity employer and especially welcomes applications 
from women and minorities. 

Other Fellowship Opportunities 
Several of AGI’s Member Societies also sponsor Con-

gressional Science Fellowships. For further information, 
contact the American Geophysical Union, Geological Soci-
ety of America, Society for Mining, Metallurgy & Exploration
or Soil Science Society of America. AAAS, AIP, ASCE, AMS 
and other related societies off er similar fellowships for 
Congress and AAAS off ers fellowships for the executive 
branch. It is acceptable to apply to more than one soci-
ety in a given year. Stipends, application procedures, 
eligibility, timetables, and deadlines vary. 

AGI/Schlumberger 
Fellowship in Geoscience 
Communication

american
geosciences
institute AGI

The American Geosciences 
Institute is accepting appli-
cations for the AGI/Sch-
lumberger Fellowship in 

Geoscience Communication. The successful candidate 
will play a leading role in AGI’s Critical Issues program, 
a new initiative to improve the understanding and use 
of geoscience information by decision makers at federal, 
state, local, and individual levels. This program is part of 
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AGI’s Center for Geoscience Education and Public Under-
standing; more information is available at http://geocntr.
org/critical-issues/.

About the Fellowship
The fellowship off ers a superb opportunity to link 

the geoscience community and our understanding of 
the Earth to decision-making processes throughout the 
country.

Duties and responsibilities will include:
• Convincing decision makers at all levels of the rel-

evance and importance of geoscience information

• Creating information products that will enable deci-
sion makers to fi nd, understand, and use geoscience 
information when making decisions on critical issues

• Fostering communication between geoscientists and 
decision makers via forums, webinars, social media, 
and other channels

• Providing regular status reports on fellowship activi-
ties and achievements

The fellowship is a 6-month appointment, based 
at AGI headquarters in Alexandria, VA. The fellowship 
carries a stipend of $4,000 per month. A fl yer about the 
fellowship, which can be posted on career placement 
bulletin boards, is available as a PDF.

Qualifi cations
The successful candidate will be a highly creative com-

municator who is profi cient in traditional and new media 
and can deliver geoscience information eff ectively and 
effi  ciently to targeted audiences. We seek applicants with 
excellent writing and graphical skills who have experi-
ence in web content development and social media, 
in addition to a broad geoscience background. Enthu-
siasm and team spirit are essential. Candidates should 
have completed or be currently pursuing a Master’s or 
higher degree.

Application Procedures   
Interested candidates should submit cover letter with 

the names and contact information of three references, 
a  brief statement of purpose, which should outline why 
you are interested in the fellowship, what you would 
bring to the fellowship, and what you hope to gain 
from the fellowship (maximum 1,000 words) and a cur-
riculum vitae.

Please submit materials as a single Word document 
(.doc or .docx) or PDF (.pdf ) using our online submis-
sion form.

All application materials are due on December 11, 
2013. The starting date for the Fellowship will be based 
on the schedule of the successful candidate, but is 
expected to be around February 1, 2014. Inquiries only 
to cipinfo@agiweb.org. AGI is an equal opportunity 
employer and especially welcomes applications from 
women and minorities.

AGI/AIPG Summer 
Internships in Geoscience 
Policy

Are you interested in:
• What role science plays in public policy?
• How Congress aff ects the geosciences?
• How to become an active citizen-geoscientist?

Would you like to:
• Apply your science knowledge to public policy?
• Meet with key federal science policymakers?
• Attend House and Senate hearings?
• Conduct research on current policy issues?

If your answer is YES! - Then come be a Geoscience 
Policy intern at the American Geosciences Institute (AGI).  
Representing the geoscience community in Washing-
ton DC, the program actively works with Congress and 
federal agencies to foster sound public policy in areas 

american
geosciences
institute AGI
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that aff ect geoscientists, including water, energy, and 
mineral resources; geologic hazards; environmental 
protection; and federal funding for geoscience research 
and education. 

AGI seeks outstanding geoscience students (under-
graduates and Masters level) with a strong interest in 
federal science policy for a semester-long internship 
in geoscience and public policy. Interns will gain a 
fi rst-hand understanding of the legislative process and 
the operation of executive branch agencies. They will 
enhance their oral and written communication skills 
and develop web publishing skills. Specifi c activities for 
the interns include:
• Monitoring and analyzing geoscience-related legisla-

tion in Congress.

• Updating legislative and policy information on AGI’s 
web site.

• Attending House and Senate hearings and preparing 
summaries.

• Responding to information requests from AGI’s mem-
ber societies.

• Attending meetings with policy-level staff  members 
in Congress, federal agencies, and non-governmen-
tal organizations such as the National Academy of 
Sciences.

AGI is planning to accept three interns for the sum-
mer at a fi xed stipend of $5,000 apiece. Stipends for the 
interns are funded jointly by AGI and a generous grant 
from the American Institute of Professional Geologists 
(AIPG) Foundation. The internship lasts twelve weeks, 
and the starting date will be based on the schedule of 
the successful candidate.

Please submit application materials, preferably as a 
single PDF, using our online submission form by March 
15. Applications must include a cover letter stating your 
science and policy interests and what you feel you can 
contribute to the geoscience and policy program, a 
resume, and the names, and contact information for 
three references. Additionally, each applicant must 

send AGI an offi  cial copy of their college transcripts. 
Applicants must be U.S. citizens and enrolled in, or 
recently completed, a geoscience bachelor or masters 
degree program. Students enrolled in a doctoral or law 
degree program cannot be considered for the intern-
ship. All application materials for the summer internship 
must be submitted online by March 15 and transcripts 
postmarked on or before March 15. Transcripts should 
be sent to:

American Geosciences Institute
Geoscience Policy
4220 King Street

Alexandria VA 22302-1502
Inquiries only to govt@agiweb.org. AGI is an equal-

opportunity employer and especially welcomes applica-
tions from women and minorities.

AIPG/AGI Summer Interns Keep 
Their Cool in Washington, DC

Abigail Seadler
AGI Geoscience Policy Associate

Over the past twelve weeks the AIPG/AGI summer geo-
science policy interns have grown from freshmen on the 
policy scene to full-on policy wonks. Throughout the 
summer they attended congressional briefi ngs and hear-
ings, met with senators and representatives, and kept 
their cool as the rest of Washington, DC, groaned under 
the pressure of political gridlock during the beginnings 
of the federal appropriations process. The interns had the 
opportunity to get a fi rsthand look at federal agencies 
like the Department of Energy and the U.S. Geological 
Survey, and attend conferences designed to help scien-
tists eff ectively communicate their research to legisla-
tors and laypeople. They even got to take in a game at 
the Nationals Stadium, and watch as Democrats pitted 
themselves against Republicans not on Capitol Hill, but 
in the annual Congressional Baseball Game this June. 

american
geosciences
institute AGI

69Geospectrum FALL 2013



POLICY

The American Geosciences Institute and the interns 
are very grateful to the Foundation of the American 
Institute of Professional Geologists for providing fi nancial 
support for the internships. Without which, AGI would 
not be able to accomplish nearly as much as it does, and 
the interns would never have directly experienced the 
role of geoscience in federal policymaking. Below are 
brief biographies of the three AIPG/AGI summer interns, 
and their individual articles which refl ect the geoscience 
policy interests they developed over the summer. 

Brittany Huhmann, has a bachelor’s degree in earth 
and planetary sciences from Washington University in 
St. Louis, Missouri, and a master’s degree in civil and 
environmental engineering from the University of Iowa. 
She has worked in geoscience policy, education, and 
outreach with Washington University’s Environmental 
Law Clinic, the Missouri Coalition for the Environment, 
and Villa Maria Education and Spirituality Center. She 
has also contributed to policy-relevant science research 

at state and federal government laboratories on topics 
ranging from fi sh population genetics to remediation of 
radionuclide-contaminated soils. This fall she will begin 
work toward a PhD in Civil and Environmental Engineer-
ing at Massachusetts Institute of Technology, where her 
research will focus on geologic arsenic contamination 
of groundwater in Bangladesh.

 John Kemper, graduated with a Bachelor of Sci-
ence with honors in Geology from the University of Mary-
land in May 2013. His undergraduate research focused 
on sediment transport and the eff ect of urbanization and 
land use changes on stream channel morphology. John’s 
research interests include the eff ects of sediment sup-
ply and grain size on sediment transport dynamics and 
channel morphology, rainfall-runoff  relationships and 
fl ood forecasting, and sediment transport and channel 
morphology in general. He plans to begin work toward 
a graduate degree in hydrology in the near future. He 
is originally from Philadelphia, Pennsylvania. 

Left to Right: Clint Koch, Brittany Huhmann, and John Kemper, AIPG/AGI Summer Geoscience Policy Interns at USGS 
Headquarters in Reston, Virginia. 

70Geospectrum FALL 2013



POLICY
Clinton Koch, SA-3162, graduated in May 2013 from 

South Dakota School of Mines and Technology in Rapid 
City, SD, with a Bachelor of Science Degree in Geology 
and a minor geospatial technologies. As part of his 
undergraduate studies, Clint participated in research 
studying the acoustic velocities and magnetic sus-
ceptibilities of several thousand feet of core from the 
former Homestake Gold Mine located in Lead, SD. Fol-
lowing his internship at AGI, Clinton will be pursuing a 
Master of Geoscience at the University of Arizona with 
an emphasis in geophysics. His interests include crustal 
structure, seismology, tectonics, and energy production. 
He is originally from Brookfi eld, Wisconsin.

In the U.S. and Abroad, Arsenic Poses Risks 
to Water Supplies

Brittany Huhmann 
Arsenic is a commonly occurring contaminant in 

groundwater in parts of the United States. But until 
recently, too few private well owners had even consid-
ered testing for this toxic element. Although most private 
well owners in the U.S. occasionally test their water for 
disease-causing bacteria, far fewer request arsenic test-
ing when their wells are sampled. 

Awareness has been slowly growing due to increased 
groundwater testing and a 2001 decision by the Envi-
ronmental Protection Agency (EPA) to tighten its arsenic 
drinking water standard. The EPA’s revised standard 
brought U.S. requirements in line with the World Health 
Organization’s (WHO) 10 μg/L arsenic standard, which 
is based on the known health risks of arsenic exposure, 
including bladder, lung, and skin cancers; cardiovascular 
disease; diabetes; and neurological disease. However, 
arsenic concentrations above this limit were observed 
at more than 10% of groundwater sampling locations 
in the U.S., according to an analysis completed by the 
U.S. Geological Survey (USGS) in 2000. A combination 
of improved knowledge about arsenic release, targeted 
education in impacted areas, and appropriate mitigation 
measures could help to avert the public health problems 
caused by these high arsenic concentrations.

Arsenic contamination of groundwater is most com-
monly caused by the release of naturally-occurring arse-
nic from aquifer rocks and sediments. Arsenic concen-
trations above the WHO standard have been observed 

in wells in 70 countries, and exposure to harmful levels 
of arsenic in drinking water is estimated to aff ect more 
than 137 million people. 

In the United States, arsenic concentrations in ground-
water are generally low, and the greatest health concerns 
are chronic. Arsenic-contaminated waters are most com-
mon in the western US, where mining has exposed arse-
nic-bearing rocks to atmospheric weathering and high 
evaporation rates have concentrated arsenic in shallow 
groundwater. More recently, high arsenic concentrations 
in the upper Midwest have also been recognized as a 
problem. The chemistry of arsenic release in the Midwest 
is not well understood, but appears to be quite diff erent 
than that of the West. In some upper Midwest aquifers, 
organic-rich sediments may create chemical environ-
ments that cause arsenic-bearing aquifer minerals to 
dissolve and release their arsenic into the groundwater. 

Under the Safe Drinking Water Act, the EPA requires 
public drinking water systems to test for arsenic in order 
to protect consumers from unacceptable arsenic expo-
sure. Testing is required every three years, and, if the 
arsenic standard is violated, quarterly testing is required 

Intern Brittany Huhmann with Senator Tom Harkin (D-IA)
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until the system is consistently in compliance.  State and 
tribal governments are typically responsible for ensur-
ing that this testing occurs. While generally eff ective, 
the testing requirements are not failsafe, since arsenic 
concentrations in public wells can vary over time, and 
exceedances that do not occur during the testing period 
can go unnoticed.

Since the EPA’s tightening of the arsenic standard, 
legislation has been introduced three times in the U.S. 
House of Representatives to provide small public water 
utilities with exemptions from arsenic testing and treat-
ment requirements in order to ease the fi nancial burden 
on these systems. Most recently, the Small Community 
Options for Regulatory Equity Act of 2010 (H.R. 4798, 
111th Congress) would have allowed nonprofi t pub-
lic water systems serving 10,000 or fewer people to 
request an exemption from the EPA’s drinking water 
requirements for any naturally occurring contaminant, 
including arsenic. The bill died in committee each time 
it was introduced. While it could help small public water 
systems decrease their operating expenses, it could also 
endanger the health of rural residents who rely on those 
systems for safe drinking water.

The population most vulnerable to arsenic-related 
health risks is private well owners, who may consume 
arsenic-contaminated well water for decades without 
recognizing the problem. Testing is frequently left to 
a well owner’s discretion, although a property buyer’s 
lending agency may require arsenic testing. Further-
more, a few states, including Oregon, Minnesota, and 
New Jersey, and municipalities require testing upon well 
installation or repair, or property sale or rental. If testing 
reveals harmful levels of arsenic, the most common solu-
tion is installation of an arsenic-removal system where 
the water supply enters the house (point-of-entry) or at 
the individual taps used to supply water for drinking or 
cooking (point-of-use). 

Continued research can enable policy-makers to 
make decisions that decrease arsenic exposure and its 
associated health risks. For example, the U.S. Geological 
Survey’s National Water-Quality Assessment Program 
provides nationwide information on water quality con-
ditions, how they change over time, and how they are 
aff ected by natural processes and human activities. 
This information can help state and local governments 

to identify aquifers that are unlikely to be aff ected by 
arsenic contamination, where new wells can be sited. 

Furthermore, with increased knowledge of the extent 
and distribution of arsenic contamination, states can 
target eff orts to encourage private well testing – and 
treatment as needed – in regions where arsenic con-
tamination is prevalent. Even a single arsenic test, which 
can be done for $20 by the University of Iowa’s State 
Hygienic Laboratory, for example, may provide enough 
information to yield signifi cant health benefi ts. This is 
because arsenic concentrations in private wells tend 
to be less variable than those in public wells, since the 
smaller groundwater withdrawals from private wells 
have less of an impact on the aquifer chemistry aff ect-
ing arsenic release.

The science of arsenic mobility is complex, and the 
public health stakes are high, making continued research 
imperative. In concert with targeted education and 
mitigation eff orts, an improved understanding of the 
controls on arsenic release should ensure access to clean, 
safe drinking water for future generations. 

Keystone XL: The Controversial Pipeline 
Extension with the Uncertain Future

John Kemper
Located in the heart of the famous Canadian Atha-

basca Oil Sands – the largest known deposit of extremely 
heavy crude oil (or crude bitumen) in the world – lies the 
boomtown of Fort McMurray, Alberta. Six more hours 
down Alberta (AB) Route 63 from these vast reserves 
sits Hardisty, AB: home to fi elds of petroleum tanks, 
nicknamed “tank farms” if you’re in the industry, and 
the nexus of several oil pipelines, including the notori-
ous Keystone Pipeline. But what brings this pipeline, 
which currently transports crude bitumen to Wood 
River, Illinois, to the forefront of U.S. national energy 
considerations? What makes it the subject of presidential 
speeches, Congressional hearings, and environmental 
protests? It is not so much what currently exists, but 
what is proposed. 

The Keystone XL pipeline, or what is technically Phase 
4 of the Keystone Pipeline System, is a proposed oil 
pipeline that runs 1,179 miles from Hardisty, AB, through 
Baker, Montana, to Steele City, Nebraska (see map). If 
you think of the current Keystone Pipeline route from 

72Geospectrum FALL 2013



POLICY

Hardisty to Steele City as the two legs of a right triangle, 
then the Keystone XL extension is the hypotenuse. How-
ever, what makes the XL pipeline important is not the 
shorter distance of its route, but the route itself.

The Bakken and Three Forks Formations, which 
encompass the western half of North Dakota, north-
eastern Montana, and northwestern South Dakota, hold 
an estimated 7.4 billion barrels of technically recoverable 
oil and 6.7 billion cubic feet of technically recoverable 
natural gas, according to a United States Geological Sur-
vey (USGS) April 2013 report. More specifi cally, estimates 
range from 4.42 (95 percent chance) to 11.43 billion 
barrels (5 percent chance) of oil, and 3.43 (95 percent) 
to 11.25 (5 percent) cubic feet of natural gas. The source 
of the oil is primarily the Upper and Lower Bakken Shale 
Members of the Bakken Formation, and the technically 

recoverable estimates are based on currently available 
technology and industry practices. Oil from these for-
mations would be added to the Keystone XL pipeline in 
Baker, MT, which represents the motivation behind the 
proposed extension.

 Originally proposed by Calgary-based TransCanada 
Corporation in 2008, environmental concerns led the 
U.S. State Department, which has jurisdiction over the 
pipeline because it crosses an international border, to 
order a new route in mid-November 2011. This delayed 
a decision on the controversial pipeline until after the 
2012 Presidential elections. TransCanada submitted a 
new application for the Keystone XL Project on May 4, 
2012, which proposes a pipeline length approximately 
500 miles shorter than the original proposal, passing 
through three states instead of fi ve. The newly proposed 

Map of Keystone Pipeline and proposed Keystone XL pipeline (Washington Post)
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route also avoids the Sand Hills region of Nebraska, 
where a spill could potentially threaten the enormous 
Ogallala Aquifer, and which was the main reason for 
the objection of the Nebraska state government to the 
original plan. The Governor of Nebraska approved the 
proposed new route through the state in January 2013. 

The extension remains controversial for a variety of 
environmental and economic reasons. Many environ-
mental activists and environmentally-minded politicians 
believe oil transported by the pipeline and the resources 
needed to produce it could serve as signifi cant sources 
of greenhouse gases, and lead to hazardous spills. Pro-
ponents of the pipeline point out that the traditional 
methods currently transporting the oil, such as truck and 
rail, are in many ways worse for the environment than 
the proposed pipeline. Proponents argue the pipeline 
will create thousands of jobs. Opponents counter that 
the jobs would be temporary.  Proponents argue the 
pipeline will lower fuel prices for American consumers 
and contribute to American energy independence, and 
opponents contend that much of the oil will be exported 
and will either have no eff ect or actually increase oil 
prices. It goes on, and on. 

The controversial nature of the pipeline has made it a 
hot-button political issue. The State Department’s rejec-
tion of the original proposal for environmental reasons 
coincided with increased political pressure by environ-
mental action groups. For the current proposal, the State 
Department has concluded that the pipeline would 
not contribute substantially to an increase in global 
greenhouse emissions, although the Environmental 
Protection Agency disputes these claims and demands 
further studies. And while TransCanada insists that the 
project will provide up to 20,000 U.S. jobs, a study by the 
Cornell University Global Labor Institute has stated that 
the employment potential generated by the pipeline is 
“little to none.”  These confl icting studies illustrate the 
contentious nature of the project and, although some 
signs of compromise have been shown by members 
on both sides of the aisle, the Obama Administration 
remains non-committal on Keystone XL. 

Although many environmental activist groups are pres-
suring President Obama to  reject Keystone XL, thereby 
symbolically and politically redefi ning the boundaries 
of the energy debate and reinforcing Obama’s legacy as 

the fi rst President to seriously address climate change, 
President Obama has remained coy on the subject. In a 
June 21, 2013 speech on climate change, the President 
ambiguously stated that “allowing the Keystone pipeline 
to be built requires a fi nding that doing so would be in 
our nation’s interest. And our national interest will be 
served only if this project does not signifi cantly exacer-
bate the problem of carbon pollution. The net eff ects of 
the pipeline’s impact on our climate will be absolutely 
critical to determining whether this project is allowed to 
go forward.” While the remarks received a large amount 
of attention in Canada from both proponents and oppo-
nents insisting that he had foreshadowed his decision, 
the remarks indicated nothing concrete, and it remains 
likely that a decision will be delayed until later this year. 

OCS Oil and Gas Leasing 
Clint Koch

Oil and gas leasing on U.S. Outer Continental Shelf 
(OCS) land is currently a hotly debated issue. Accord-
ing to the 2012-2017 Proposed Final Outer Continental 
Shelf Oil & Gas Leasing Program, the OCS consists of 
more than 5.9 million square kilometers of off shore 
federal land and contains an estimated 88.6 billion bar-
rels of oil and nearly 400 trillion cubic feet of gas. These 
resources could be instrumental in meeting America’s 
energy needs but environmental issues directly related 
to OCS oil and gas exploration and production are con-
troversial. Discussions on leasing parts of the OCS refl ect 

Intern John Kemper and Congressman Mike Fitzpatrick 
(R-PA).
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America’s struggle to fi nd a balance between lowering 
greenhouse gas emissions from fossil fuels that drive 
climate change, protecting the environment, and meet-
ing rising energy needs.

The OCS includes submerged lands off  the Atlantic, 
Gulf of Mexico, Pacifi c, and Alaskan coasts. In 2008, the 
President and Congress lifted various moratoria that 
had prevented exploration in the Pacifi c, Atlantic, and 
parts of the Gulf of Mexico. Leasing is still prohibited 
in the eastern Gulf of Mexico and the North Aleutian 
Basin. The current 5-year oil and gas leasing program 
established by the Department of Interior for 2012-2017 
off ers 15 potential lease sales in six off shore areas in the 
Gulf of Mexico and off shore Alaska, making more than 
75 percent of undiscovered technically recoverable oil 
and gas resources estimated in federal off shore areas 
available for exploration and development. According 
to a fact sheet released by the Bureau of Ocean Energy 
Management (BOEM), the combined proposed lease 

sales in the Gulf of Mexico and around Alaska hold an 
estimated 67.71 billion barrels of oil and 306.62 trillion 
cubic feet of natural gas on 219 million acres on OCS 
land. However, this leaves more than 85 percent of 
off shore area, including all the Pacifi c and Atlantic OCS 
lands, unavailable for leasing at present. Those opposed 
to the current lease program say that not off ering leases 
in these areas will dissuade geophysical exploration 
from taking place, which could provide new, up-to-date 
estimates of reserves. Congress is currently debating 
legislation which would off er new lease sales in hopes 
to prepare the U.S for future energy needs and work 
towards the goal of energy independence.

H.R. 2231, The Off shore Energy and Jobs Act, is a bill 
that would require 50 percent of OCS planning areas 
estimated to contain either 2.5 billion barrels of oil or 
7.5 trillion cubic feet of natural gas be made available for 
leasing. The bill, proposed by Representative Doc Hast-
ings (R-WA), was rushed through the House Committee 

Senator Dick Durbin (D-IL), AGI Director of Geoscience Policy Maeve Boland, Intern Clinton Koch, and Mark Kirk (R-IL).
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on Natural Resources after two legislative hearings and 
was passed by the House of Representatives with a vote 
of 235 - 186. It now awaits action in the Senate. If passed, 
H.R. 2231 would open up large areas of the U.S. OCS to 
oil and gas exploration and possible production. 

Supporters of H.R. 2231 say that the bill could poten-
tially create up to 1.2 million jobs, greatly increase rev-
enue in coastal areas, increase federal revenue through 
taxes, and bring down the price of oil and gas for U.S. 
consumers. Supporters also say that
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Energy from the Earth 
Practical geoscience to inform energy legislation 

Presented by American Association for the Advancement of Science, American Association of Petroleum Geologists, 
American Geophysical Union, American Geosciences Institute, Association of American State Geologists, 

 Geological Society of America, National Science Foundation—Directorate for Geosciences, U.S. Geological Survey 
 

Background: “Energy is the oxygen of the economy and the life-blood of growth,” states the World 
Economic Forum1. The energy industry directly and indirectly supports more than nine million 
U.S. jobs2, and the energy sector accounts for almost six percent of business sector GDP in the 
United States. Energy production and consumption underpin the essence of modern life in 
developed and developing nations, yet also impact the environment in various ways.  
Geological resources (petroleum, natural gas, coal, uranium, thorium, geothermal, and water) 
supplied or enabled almost 90 percent of the energy consumed in the U.S. in 20113. This briefing 
series will provide the essential geoscience information required for effective energy and 
environmental policy making.  

What: A series of 1- to 1.5-hour briefings highlighting the vital geoscience information needed for 
effective policy making on topical energy issues. The first event will be an overview of the 
energy mix and the importance of the geosciences to energy policy. Later events will offer more 
in-depth investigations of specific topics with short presentations and Q&A. 

When: To be held monthly, depending on the Congressional schedule, starting in November 2013 

Where: Briefings to be held on Senate and House sides pending room availability 

Audience: Primarily Congressional staff, but open to the broader energy policy community and the 
public as permitted  

Themes: Topics were chosen based on their relevance to current energy legislation, regulation, and 
debates. Sample topics for the briefings include 

 Energy from the Earth: Practical geoscience for energy legislation, an overview (November 21, 
2013) 

 Geothermal energy transformations: Nationwide resources and value chains (January 2014) 
 Should the U.S. export natural gas?: Opportunities and constraints  (February 2014) 
 Nuclear energy: uranium and thorium resources, geological hazards, and waste management 

(March 11, 2014) 
 Shale oil and gas: reserves and production, environmental risks, water issues  
 Are oil sands part of our energy future?: Global and U.S. resources, comparative environmental 

risks 
 Arctic, Atlantic, and Pacific exploration: oil and gas resources, environmental and safety issues 

                                                           
1 World Economic Forum, 2012. Energy for economic growth: Energy visionupdate 2012. 
http://www3.weforum.org/docs/WEF_EN_EnergyEconomicGrowth_IndustryAgenda_2012.pdf 
2 American Petroleum Institute, http://www.api.org/policy-and-issues/policy-items/jobs/energy-works 
3 Energy Information Administration, http://www.eia.gov/energyexplained/?page=us_energy_home 
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2013 Winners of Shoemaker 
Awards for Communication 
Excellence and Lifetime 
Achievement

Barbara Wainman, Associate Director

 Offi  ce of Communications and Publishing

We are pleased to announce 
the winners of the 2013 Shoe-
maker Awards for Communi-
cation Excellence and Lifetime 

Achievement. These awards recognize extraordinary 
eff ectiveness in communicating and translating complex 
scientifi c concepts and discoveries in ways that capture 
the interest and imagination of the general public. This 
year, the Executive Leadership Team has chosen David 
Krabbenhoft for the Shoemaker Lifetime Achievement 
Award. The Shoemaker Lifetime Achievement Award is 
given to David to recognize his contributions to science 
through eff ective communication.

As the Geochemical Research Hydrologist in the 
Wisconsin Water Science Center, David Krabbenhoft 
has educated an international audience on the delete-
rious eff ects of mercury in the environment. Dave was 
instrumental in crafting a binding international treaty for 
the United Nations (UN) on reducing man-made mer-
cury emissions.  This treaty was signed by 140 nations.  
Together with Congress, the media, state and local 
offi  cials, other Federal agencies, members of the public 
and international agencies such as the UN, Dave has 
worked tirelessly to increase awareness of the dangers 
of mercury, as well as to research the sources and fates 
of mercury contamination.  In the past 23 years, Dave 
has authored or coauthored more than 100 papers on 
mercury in the environment, and in 2006, served as co-
chair for the 8th International Conference on Mercury 
as a Global Pollutant. Dave helped establish the USGS’s 
Mercury Research Laboratory in 1994, and an on-going, 
multi-agency project on aquatic mercury, assuring that 
his monumental contributions in this fi eld show no signs 
of slowing anytime soon.

This year the external judging panel awarded fi ve 
diff erent products as winners of the Shoemaker Award 
for Communication Excellence. Congratulations to all 
on this achievement. The winners are:

Graphic Product Category
“Surfi cial Geologic Map of Mesa Verde
National Park, Montezuma County, Colorado” 
(http://pubs.usgs.gov/sim/3224/)
• Paul E. Carrara
• Lisa J. Binder
• Mary A. Berger

Print Product Category
“Famous Building Stones of Our Nation’s Capital” 
(http://pubs.usgs.gov/fs/2012/3044/)
• Robert W. Ridky
• Laura K. Corey
• Jeannette M. Foltz
• Cathy Y. Knutson
• Angela E. Hall

Selections from “Mineral Commodity Fact Sheet Series” 
Beryllium (http://pubs.usgs.gov/fs/2012/3056/) and 
Nickel (http://pubs.usgs.gov//fs/2012/3024/)
• Maeve Boland
• Peter Kuck
• Nora Foley
• Caryl Wipperfurth
• Jan Ishee

Internet Product Category  
“CO2calc App and Software”
(http://pubs.usgs.gov/of/2010/1280) and iTunes App 
Store (https://itunes.apple.com/us/app/co2calc/
id407782321?mt=8)
• Lisa Robbins
• Mark Hansen
• Joanie Kleypas
• Stephan Meylan

“USGS Data Management Website”
(http://www.usgs.gov/datamanagement/)
• Viv Hutchison
• Heather Henkel
• Lisa Zolly
• Rebecca Uribe
• Michelle Chang
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2013 Clay Minerals Society 
(CMS)Awardees

The following awards were presented 
at the CMS annual meeting at the Uni-
v e r s i t y  o f  I l l i n o i s  a t 
Urbana-Champaign. 

 Marilyn and Sturges W. Bailey Distin-
guished Member Award: Dr. Stephen 
Guggenheim, Professor, Department 
of Earth and Environmental Sciences, 

University of Illinois at Chicago. Professor Guggenheim 
has devoted his prominent scientifi c activity to study-
ing the structure and properties of phyllosilicates using 
X-ray diff raction. His work has provided pioneering con-
tributions in numerous research fi elds and developing 
methodologies, which are now considered as starting 
points and standards for present investigations on these 
minerals. The determination of such complex crystal 
structures was supported by the development and opti-
mization of numerous advanced techniques such as high 
resolution transmission electron microscopy (HRTEM), 
electron diff raction, and synchrotron radiation. He has 
also made great contributions to structural understand-
ing of clay-hydrate intercalates, organo-clay interactions, 
and dehydration and dehydroxylation reactions.

Marion L. and Chrystie M. Jackson Mid-Career Clay 
Scientist Award: Dr. George Christidis, Professor of Eco-
nomic Geology-Industry Mineralogy, Technical Univer-
sity of Crete, Greece. Professor Christidis’ original and 
scholarly research on bentonites has made a signifi cant 
contribution of new knowledge to clay minerals science. 
Of particularl note are his work on the evaluation of the 
heterogeneity of smectites in bentonites and a new 
method for determination of layer charge in K-smectites. 
His research on the synthesis of pure high added value 
zeolites from fi ne grained perlite waste is also signifi cant.

Student Awards at the 50th Anniversary 
CMS Annual Meeting

Congratulations to winners of the CMS Student 
Research Grant Awards and CMS Student Travel Awards: 
Top Row: Luke Morgan, Rohit Pant, Austin Boles, Tomasz 
Topor, John Harper, Andras Fehervari and Chengxiang 
Li. Bottom Row: Sandra Londono, Xiaoli Wang, Florence 

Ling, Linduo Zhao, Tae-Hee Koo, Sayako Inoue, Anke 
Hertam and Jinhong Zhou. Missing – Sabrina Alam. 

30th TSOP 
Annual Meeting 
Awards

Best Student Oral Presentation 
“Geochemical and Organic Petrological Analysis of a 
Lower Jurassic shale-oil interval in the Western Canadian 
Sedimentry Basin” by Danielle Kondla, Department of 
Geoscience, University of Calgary (authors: D. Kondla, 
H. Sanei, C. Clarkson, P. Pedersen & F. Goodarzi) 

Best Student Poster 
“Perylene degradation during gradual onset of organic 
matter maturation - examples from the Podhale Basin, 
Poland” by Justina Smolarek, Faculty of Earth Sciences, 
University of Silesia (authors: J. Smolarek, L. Marynowski 
& Y. Hautevelle)

Student Travel Award
Awarded to Danielle Kondla, Department of Geoscience, 
University of Calgary, Canada.

Distinguished Service Award: 
Paul Hackley 
Paul has been a tremendous asset to TSOP in his posi-
tion as Secretary as well as Chair of the Membership 
Committee from 2006 to today. He has served TSOP 
with great enthusiasm in these roles, which included 
the tedious task of envelope stuffi  ng and mailing 
out the printed newsletter and also tasks that took 
great initiative such as distributing Spackman grant 
announcements to many universities. His promptness 
in preparing and distributing Council meeting min-
utes is legendary for Council members of his term. His 
diligence, thoughtful input and humor often made 
long Council meetings more enjoyable. He continues 
to serve TSOP today as Membership Chair and as an 
administrator of the TSOP Facebook page.

79Geospectrum FALL 2013



AWARDS & LEADERSHIP
AGI Recognizes Award 
Winners and Leadership

Dr. Peter Scholle: 2013 Recipient of AGI’s 
Medal in Memory of Ian Campbell for 
Superlative Services to the Geosciences 
The Executive Committee of the American Geosciences 
Institute (AGI) is proud to announce that Dr. Peter Scholle 
has been awarded the AGI Medal in memory of Ian 
Campbell honoring his contributions to the geoscien-
tifi c community. When measured against the career 
of medal’s namesake, Scholle’s colleagues lauded his 
accomplishments and underscored his leadership both 
as a scientist and educator.

Scholle has conducted research on carbonate sedi-
mentology and petroleum geology in nearly 30 countries 
and has written, coauthored, or edited eight books, 
more than 250 papers and abstracts, and 28 CD-ROMs 
and other computer or audio visual products. His dis-
tinguished career has specialized in studies on the 
deposition, diagenesis and hydrocarbon potential of 
deep-water carbonates as well as the ongoing synthesis 
of current knowledge on burial diagenesis of carbon-
ate rocks in general. According to one supporter of his 
nomination, “Peter’s scientifi c accomplishments are the 
envy of many… It is, however, the two major books he 
has edited and co-written on carbonate rocks and pub-
lished by AAPG that lie on the desk of just about every 
carbonate geologist in the world that have made him a 
household name in sedimentary geology.”

The scientifi c communities within the geosciences, 
specifi cally SEPM, AGI, AAPG and AASG are indebted 
to his service. It is with sincere congratulations that the 
American Geosciences Institute awards Dr. Peter Scholle 
with a medal recognizing a career dedicated to geosci-
ence research and leadership.

The Ian Campbell Medal is given in recognition of 
singular performance in and contribution to the profes-
sion of geology. Candidates are measured against the 
distinguished career of Ian Campbell, whose service 
to the profession touched virtually every facet of the 
geosciences. Campbell was a most uncommon man of 

remarkable accomplishment and widespread infl uence. 
In his career as a geologist, educator, administrator, and 
public servant, he was noted for his candor and integrity. 
The title of the award was changed for the 2009 award 
to add “for Superlative Service to the Geosciences” in 
order to emphasize the importance of service shown 
by the recipient.

Dr. Scott Tinker presented AGI award 
for Outstanding Contributions to the 
Understanding of Geoscience
Very few people have impacted the public understand-
ing of geoscience as much as Dr. Scott Tinker. In 2013 
alone, his documentary, the Switch Energy Project, is 
being distributed in the thousands of Earth Science 
Week kits delivered to students worldwide. For this, and 
many other esteemed accomplishments, Tinker has been 
presented the American Geosciences Institute award 
for Outstanding Contributions to the Understanding of 
Geoscience. 

Tinker is actively engaged in building bridges between 
academia, industry, and government. He weaves energy, 
the environment, and the economy into his talks, in 
which he envisions a very challenging, but positive, 
global future. After 17 years in the oil and gas industry, 
Tinker began teaching at the University of Texas at Aus-
ten, and currently holds the Allday Endowed Chair in the 
Jackson School of Geosciences. He has given more than 
400 invited and keynote lectures. He is a past President 
of the American Association of Petroleum Geologists and 
the Association of American State Geologists. Dr. Tinker 
is also the Director of the Bureau of Economic Geology 
(BEG) and the Advanced Energy Consortium.

The award is presented to a person, organization, or 
institution in recognition of an outstanding contribution 
to the public understanding of geology. The contribu-
tion may be in geology as a science or in geology as it 
relates to economic or environmental aspects of modern 
civilization. The award may be given to a geologist or 
non-geologist, or to an organization or an institution 
that is geologic or non-geologic in character. 

american
geosciences
institute AGI
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AWARDS & LEADERSHIP
Mr. Lewis (Stan) Pittman recognized for 
service to the American Geosciences 
Institute
The American Geosciences Institute would like to thank 
Mr. Lewis (Stan) Pittman for his continued service to the 
AGI community by honoring him with the William B 
Heroy Jr. Award. Pittman has served on AGI committees 
for over a decade, serving in fi nancial roles, including 
the AGI Executive Committee treasurer. AGI is grateful 
for Pittman’s service helping shape AGI’s fi nancial goals. 

Along with his leadership roles with AGI, Pittman is 
also recognized for this educational and industry con-
tributions. He was a driving force for the geosciences in 
Texas precollege education, testifying as a member of 
a task force which sought to incorporate Earth science 
into school standards. Furthermore, Pittman has dis-
tinguished himself with a 55-year career in petroleum 
geology. Aside from his work with AGI, he is currently 
a member of several AGI Member Societies, including 
the American Association of Petroleum Geologists and 
the Society of Independent Professional Earth Scientists.

The award is named after William B. Heroy Jr.’s exem-
plary service to the American Geosciences Institute. His 
professional accomplishments were exceeded only by 
his love of geology and his commendable modesty in 
the face of such achievements.

The American Geosciences Institute 
Welcomes New Offi  cers 

The American Geosciences Institute (AGI) is pleased to 
welcome its new offi  cers elect. Dr. Eric M. Riggs of Texas 
A&M University will serve as the 2013-2014 President-
Elect; former West Virginia Geological and Economic 
Survey scientist, and current consultant Katharine Lee 
Avary is the newly elected Member at Large; and Rich-
ard Lambert, chief operating offi  cer of the mining and 
geological consulting group Roscoe Postle Associates, 
and is the former Vice President-Finance for the Society 
for Mining, Metallurgy & Exploration Inc. (SME) is the 
new treasurer. 

Eric Riggs has a career dedicated to geoscience edu-
cation, both in research and through a multi-year lead-
ership role at the National Association of Geoscience 
Teachers. He advocated increased AGI–NAGT involve-
ment and the 2010 joint publication of Living with 

Earth. He is also a member of, or has also contributed 
to American Geophysical Union (AGU), the Geological 
Society of America (GSA), American Association of Petro-
leum Geologists (AAPG) and International Geoscience 
Education Organization and the International Geological 
Conference. He has held tenured faculty appointments 
at San Diego State University and Purdue University. 
Currently he serves as the Assistant Dean for Diversity 
and Graduate Student Recruitment and Development 
in the Texas A&M University College of Geosciences, 
and is appointed as a Research Associate Professor of 
Geoscience Education in the Department of Geology 
and Geophysics.

Lee Avary has spent her distinguished career work-
ing in the Appalachian basin, and has worked closely 
with AAPG. In 2011 she was the fi rst woman to receive 
the John T. Galey Memorial Award, the highest honor 
bestowed by the Eastern Section AAPG. Avary is affi  liated 
with AAPG, GSA, the Society for Sedimentary Geology 
(SEPM), Society of Petroleum Engineers, National Speleo-
logical Society, the Appalachian Geological Society, the 
Pittsburgh Association of Petroleum Geologists and the 
Pittsburgh Geological Society. She has also volunteered 
numerous hours to education and outreach, and men-
toring and encouraging students to consider a career 
in the geosciences.

Richard Lambert has a mining and fi nance back-
ground, and a vast knowledge of 501(C)(3) organiza-
tions. He has spent his career providing contracting and 
consulting services with several fortune 500 companies. 
He helped the Society for Mining, Metallurgy, and Explo-
ration, Inc. (SME) restructure their fi nancing when he 
served as their VP of fi nance, and he has also spent time 
lecturing at the University of Toronto on resource and 
reserve estimation. In addition, he has been a member 
of SME since 1975, as well as Professional Engineers of 
Ontario (PEO), Prospectors and Developers Association 
of Canada (PDAC), and the Canadian Institute of Mining, 
Metallurgy and Petroleum (CIM). 
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AWARDS & LEADERSHIP
Joyner Lecture Memorial 
Lecture Award for 2014

David M. Boore has been 
selected as the William B. 
Joyner Lecturer for 2014.  The 

Seismological Society of America (SSA) and the Earth-
quake Engineering Research Institute (EERI) jointly spon-
sor this prestigious award.  Dr. Boore will speak at both 
SSA and EERI 2014 meetings.   The title of his lecture will 
be “Ground-motion prediction equations: Past, present, 
and future.”   More information will be available shortly 
on the Awards page of the SSA website.

For more information: http://www.seismosoc.org/
awards/joyner/joyner_lectures.php

Honored SSA Members
Gregory Beroza, Wayne Loel Professor, Department 

of Geophysics at Stanford, will receive the European 
Geophysical Union’s 2014 Beno Gutenberg Medal.

Society of Vertebrate 
Paleontology (SVP) 
Congratulates 2013 Award 
Winners

Please join us in congratulating 
the following award winners 
for the various SVP supported 
awards.  Formal presentationof 

all awards will take place at the Annual Meeting in Los 
Angelas. 

Senior Awards
Romer Simpson Lifetime Acheivement Award

Jack Horner

Gregory Service Award

Steven Spielberg

Morris Skinner Prize

Shelley M. Cox

Professional Awards
Hix Preparators Grant

James Clark

Lanzendorf PaleoArt Prize 2-D Art

Davide Bonadonna

Lanzendorf PaleoArt Prize Scientifi c Illustration

Davide Bonadonna

Lanzendorf PaleoArt Prize Sculpture

Mark Barill

Membership Awards
Developing Nation Institutional Membership

Mansoura University Vertebrate Paleontology Center 
(MUVP). Department of Geology, Mansoura University, 
Mansoura Egypt

Honorary Member Award

Andrew R. Milner

Scientists From Economically Developing Nations 

Travel Grant (SEDN)

Nirina Oliver (Liva) Ratsimbaholison

Student Awards
Dawson Pre-Doctoral Fellowship Grant

Danielle Fraser

Estes Graduate Research Grant

Sandy Kawano

Patterson Student Fieldwork Grant  

Tara Smiley

Wood Student Research Award

Sara ElShafi e
Taylor & Francis Award for Best Student Article in JVP

First Place

Gabriela Sobral

Taylor & Francis Award for Best Student Article in JVP

Second Place

Jasmina Hugi
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IN MEMORIAM
Howard R. Gould: former 
AGI President, died Aug. 29, 
2013, in DeKalb, Illinois.

(1921 - 2013)

He was born Nov. 10, 1921, in Adrian, W. Va., and grew up 
in Minneapolis. He received his B. A. from the University 
of Minnesota and Ph.D. from the University of Southern 

California, both in geology. 
He began his career during 

World War II with the Univer-
sity of California Division of War 
Research, where he served as 
an engineer-technician with 
the U.S. Navy Submarine Force. 
After the war, he worked as a 
geologist with the U.S. Geologi-
cal Survey and as a professor of 
Oceanography at the University 

of Washington before joining Humble Oil and Refi ning 
Co. (now ExxonMobil) in 1956 as a geologist in Houston. 
He subsequently became manager of geologic research 
for Humble before his promotion to research scientist 
at Exxon Production Research Co., in which capacity he 
served until his retirement in 1986. 

He was active in numerous national and international 
geoscience organizations and societies, including the 
American Association of Petroleum Geologists and SEPM 
(Society for Sedimentary Geology), elected honorary 
member in both. He also served as president of the 
Geological Society of America in 1981 and president of 
the American Geological Institute in 1984.

Preceded in death by his wife, Marilyn Bradley Gould, 
he is survived by his son, Bradley H. Gould, M.D. (part-
ner, Dan Brajkovich), Pleasanton, California; daughter, 
Suzanne Coffi  eld, DeKalb; grandchildren, Kit Coffi  eld, 
Boulder, Colorado, and Sarah Coffi  eld, Bozeman, Mon-
tana; and sister, Ruth Garlock, Stuart, Florida. 

Please remember him through charities 

you fi nd meaningful.

To sign the online guest book, visit www.legacy.com/
daily-chronicle. Published in Daily Chronicle on Sept. 3, 

2013. See more at: http://www.legacy.com/obituaries/
daily-chronicle/obituary.aspx?n=howard-r-gould&pid=1
66773151&fhid=11421#fbLoggedOut

Coleman R. Robison 

Prasanta K. Mukhopadhyay (Muki)

(1940 – 2012)

As a longtime associate 
and friend of Cole Robison, 
I feel deeply saddened to 
write about my colleague, 
the organic petrographer 
Cole Robison who sud-
denly passed away last year 
(December 23, 2012) in Hous-
ton, Texas. Cole was one of 
the founding members of the 
Society for Organic Petrology 

(TSOP) during 1983-1984. Since then and until 2005, Cole 
with his energy and enthusiasm had dedicated his time 
and eff ort conducting various organizational works for 
TSOP to achieve the scientifi c goals for TSOP and look-
ing after its welfare.

Cole held a PhD in Paleobotany from the Univer-
sity of Montana in 1975 and conducted Post-Doctoral 
research on paleobotany and palynology.  Following 
the completion of his PhD, Cole served in US Military as 
a photographer.  

In 1984, while working for Getty Oil (later merged with 
Texaco that year and eventually with Chevron), he was 
one of a small group of sincere organic petrologists in the 
Houston area who took the initiative to form TSOP which 
grew into an international society for those working in 
the fi eld of organic petrology. Throughout its develop-
ment and later, Cole continued to play key roles in the 
Society. He served as chair of various committees, was 
elected Councilor and fi nally served the Society as Vice-
President and then President from 1998 to 2000 respec-
tively. He chaired one of the most challenging Annual 
Meeting of 2001 (after the 9/11) that was scheduled for 
September 16th 2001 but unfortunately world events 
caused it to be delayed. Eventually, Cole organized quite 
a successful 2001 TSOP Annual Meeting in Houston, 
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IN MEMORIAM
Texas in March 2002.  I was happy to be present at that 
special TSOP Annual meeting in Houston.

The TSOP Council as well as all friends of Cole will miss 
him as a friend and a great organic petrologist. Cole’s 
important scientifi c contributions as well as his friend-
ship will be a loss to the TSOP family. While we are truly 
saddened by this great loss, we celebrate Cole’s great 
academic achievements that he so unselfi shly shared 
with those with a common interest on this fi eld.

While working in Texaco, Cole was an interim super-
visor of Geochemical Applications in Texaco after the 
Texaco/Getty merger. During the 1990s, Cole also served 
as a mentor to several organic petrologists in organic 
petrography. He retired from ChevronTexaco in 2003. 
While at Texaco, Cole focused on projects in China and SE 
Asia (courtesy of Dr. Barry Katz, Chevron, Houston, Texas). 

Cole was quite well organized while working at Texaco. 
I have observed this characteristic in him when I met him 
for the fi rst time in early 1985 in Getty Oil in Houston. I 
was introduced to Cole that time by another founding 
member of TSOP (the late Peter van Gijzel also of Getty 
Oil). As a recollection of Cole recently, one of Cole’s ex-
colleague from Texaco informed me that “Cole’s offi  ce 
in Texaco was always had the appearance of military 
footlocker; everything clean and neatly ordered whereas 
his ex-colleague’s offi  ce was always bordered on chaos” 
(courtesy of Prof. Grant Wach, Halifax, Nova Scotia). 

While working in Houston during 2008, I was living 
quite close to Cole’s home and had a great time with him 
and his family. At the time, I visited Cole’s home quite 
frequently and noticed Cole’s microscope in his home. 
Cole was an important participant of the 1998 TSOP 
Annual Meeting in Halifax, Canada as he was selected 
from the organizing committee of TSOP that time to 
speak to the Canadian Media during the conference. He 
discussed on the future oil and gas exploration strate-
gies quite well. At the TSOP Halifax, all members of the 
organizing committee of 2011 TSOP Halifax Meeting felt 
the absence of Cole as a great friend of TSOP Community. 
Cole could not attend TSOP Halifax 2011 because of his 
health conditions. He was a great friend of mine and I 
miss him dearly.

Dalway John Swaine
Colin Ward

(1920 – 2013)

Dalway John (Dal) Swaine 
died in Sydney on 22nd 
January, 2013, one day 
before his 93rd birthday. Dal 
obtained a BSc degree from 
the University of Melbourne 
(Australia) in 1945, an MSc 
degree from the same uni-
versity in 1947, and a PhD 

from the University of Aberdeen (Scotland) in 1952. 
He joined the Lubricants and Bearings Section of the 
CSIR (now CSIRO) as Assistant Research Offi  cer while 
still an undergraduate student (1940-1944), served as 
Senior Demonstrator at the University of Melbourne 
from 1945 to 1949, and was a Senior Research Offi  cer 
at the Macauley Institute for Soil Research in Aberdeen 
from 1952 to 1959. Dal returned to Australia in 1960 as 
Senior Research Scientist with the (then) Division of Coal 
Research at the Commonwealth Scientifi c and Industrial 
Research Organisation (CSIRO), and went on to a very 
distinguished career with that organisation until his 
formal retirement, as Chief Research Scientist, in 1985.  

Dal’s research covered a range of topics in geochem-
istry, as well as early work outside the Earth sciences 
dealing with chemical studies of zinc coatings.  He is 
best known, however, for his comprehensive studies of 
the trace element geochemistry of coals.  These include 
the extensively-cited reference books Trace Elements in 
Coal (1990) and Environmental Aspects of Trace Elements 
in Coal (with Fari Goodarzi, 1995), as well as the wider-
ranging Biogeochemical Cycling of Mineral-forming 
Elements (with P.A. Trudinger, 1979).  His contributions 
also include almost 50 scientifi c papers, dealing mainly 
with diff erent aspects of coal analysis and trace element 
determination, the geological and environmental sig-
nifi cance of trace elements in coal, and the behaviour 
of trace elements in coal utilisation.  

These contributions were recognised by numerous 
Fellowships and Awards, including Fellowships of the 
Royal Australian Chemical Institute (1957), the Australian 
Institute of Energy (1978), election as President of the 
Royal Society of New South Wales (1976), the Merrill W. 
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IN MEMORIAM
Haas Award from the University of Kansas (1980), the 
Archibald D. Olle Prize from the Royal Australian Chemi-
cal Institute (1982), and the Society’s Medal from the 
Royal Society of New South Wales (1985). He also served 
on Editorial Boards for a number of major international 
journals, including Geochimica et Cosmochimica Acta, 
Environmental Geochemistry and Health, Journal of 
Thermal Analysis, and Journal of the Science of the Total 
Environment.

As might be expected from such a distinguished 
researcher, Dal continued his association with CSIRO 
after retirement, through appointment as an Honorary 
Visiting Fellow. He also held appointments as Professo-
rial Fellow at the University of Sydney, Visiting Scientist 
at the Institute of Sedimentary and Petroleum Geology 
in Calgary, and Senior Science Advisor with the Univer-
sity of North Dakota, and was welcomed as an invited 
lecturer and visiting scientist at many other universities 
and research centres around the world. His contribu-
tions to science were recognized during this time by 
a number of additional awards, including the Peter H. 
Given Award for Coal Science from Pennsylvania State 
University (1998) and the Research Excellence Award 
from the University of North Dakota (2000), as well as 
numerous invitations to present keynote addresses at 
major international conferences.

With research experience covering so many diff erent 
aspects of the inorganic geochemistry of coal, includ-
ing development of analytical techniques, evaluation of 
modes of element occurrence, and the implications of 
inorganic geochemistry to coal utilisation, it was fi tting 
that the TSOP award for the best paper in geochemistry 
and/or mineralogy of coal or hydrocarbon source rocks, 
established in 2010, was named in his honour. This 
award, along with his extensive series of publications 
and the inspiration he provided to students and col-
leagues, will ensure continuing recognition of his many 
and varied contributions within the organic petrology 
community.

Compiled by Colin Ward, Ken Riley and David French, 
with input from Jim Hower and Fari Goodarzi

A longer  tribute to Dr Swaine was published in the 
International Journal of Coal Geology, Vol. 113, p.60-62.
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MEETINGSFEBRUARY 2014
SOCIETY OF ECONOMIC GEOLOGISTS

Short Course on the Geology of Gold Deposits
Dates: February 1–2, 2014, immediately prior to Mining Indaba
Location: University of the Witwatersrand, Johannesburg, South Africa

 COURSE DESCRIPTION

SEG is again offering its highly successful Gold Workshop 
at the University of the Witwatersrand, Johannesburg on 
February 1–2, 2014, the weekend immediately prior to the 
Mining Indaba meeting. The course will focus on the dis-
tribution, geology, important characteristics (geochemistry, 
geophysics, structure, alteration, mineralogy), genesis, and 
exploration criteria of the most important gold deposit 
types. Upper level undergraduate and graduate students in 
economic geology, as well as industry geologists, will fi nd 
the course useful. Deposit examples include material from 
Africa, as well as throughout the world. This course fi lled up 
quickly in Cape Town in 2013—We recommend registering 
early for the 2014 event!

INTERNATIONALLY RECOGNIZED INSTRUCTORS INCLUDE:
Hartwig Frimmel is a professor of geology at the University of Würz-
burg (Germany) and an honorary research associate of the University of 
Cape Town, where he spent 15 years as lecturer and, eventually, pro-
fessor. His main research fi elds include the interplay between tectonics, 
paleoclimate, ocean chemistry, and ore mineralization, especially in Pre-
cambrian times, as well as various aspects of economic geology. More 
than 20 years of experience with the Witwatersrand goldfi elds earned 

him international recognition as leading expert on this type of mineralization. He has 
over 140 research articles/book contributions to his credit with over 1300 ISI citations.

Richard J. Goldfarb is a senior research geologist with the Minerals 
Program of the U.S. Geological Survey, where he has been employed 
for more than 32 years. His major expertise is in the area of the 
geochemistry and geology of ore deposits, with emphasis on 
Phanerozoic orogenic gold. Much of his earlier career work was 
concentrated on the Tertiary orogenic gold deposits of southern 
Alaska. Results from this work were used to develop ore genesis 

models for giant gold deposits elsewhere in Alaska and in other parts of the North 
American Cordillera. In recent years, Rich has conducted detailed studies on the 
understanding of the distribution of orogenic gold deposits through space and 
time, compiling the most comprehensive global description of their distribution 
and evaluating the controlling tectonic/geologic features. He has senior-authored 
and co-authored more than 195 refereed publications in economic geology.

Brian Rusk is a consultant and research geoscientist at Western 
Washington University. He combines both fi eld and lab-
oratory investigations of hydrothermal ore deposits and 
specializes in the application of LA-ICP-MS to mineral and 
fl uid chemistry in hydrothermal environments. He received 
his PhD from the University of Oregon in 2003 and extensive 
experience working in porphyry-Cu and IOCG ore deposits. 

For his contributions Brian has received both the Brian Skinner award and the 
Waldemar Lindgren awards from the Society of Economic Geologists.

Stuart F. Simmons is a research geoscientist at EGI-Univer-
sity of Utah and a consulting geoscientist, with >30 years of 
research experience in hydrothermal processes, epithermal 
mineralization, and geothermal resources. He has a PhD in 
economic geology (University of Minnesota), and much of 
his professional career was spent in New Zealand, at the 
Geothermal Institute, University of Auckland. As a consultant, he serves clients around the Pacifi c rim in the explo-

ration and development of gold-silver and geo thermal resources (website: www.hotsolutions.co.nz).

SHORT COURSE REGISTRATION FEES
Early registration deadline: January 6, 2014

Early registration fees:
SEG Members (US$895), Non-Members (US$995), 
SEG Students (US$395), Non-Member Students (US$445)

Late registration fees:
SEG Members (US$995), Non-Members (US$1095), 
SEG Students (US$445), Non-Member Students (US$495)

Maximum number of students allowed — 20% of registrants

Register at www.segweb.org/events#14RGOLD

Please note that SEG reserves the right to cancel this event should minimum attendance numbers not be met by January 6, 2014
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MEETINGSFEBRUARY 2014
GEOLOGICAL SOCIETY OF AMERICA: IMPORTANT DEADLINES

Field Trips: December 9, 2013

Technical Session: January 14, 2014

Field Trips: February 1, 2014

10th North American 
Paleontological Convention 
(NAPC)

February 15 - 18, 2014 

Gainesville, Florida USA

We are pleased to announce 
that the 10th North American 
Paleontological Convention 
(NAPC) will be held in Gaines-
ville, Florida, in February 2014. 
The meeting will be hosted by 
the Florida Museum of Natural 
History (University of Florida) 

from February 15th through 18th (Saturday through 
Tuesday). Pre-conference and post-conference fi eld 
trips are tentatively planned for February 13th - 14th 
and 19th - 20th, respectively.

2014 Geo-Congress: Geo-
Characterization and 
Modeling for Sustainability

February 23-26, 2014

Atlanta, Georgia USA

The Geo-Institute’s 2014 annual con-
gress will be packed with extremely 
useful and relevant technical and career 
information covering the broad spec-
trum of the geo-profession, with ses-
sions, panel discussions, and keynote 
lectures related to the Geo-Character-
ization and Modeling for Sustainability 
theme.
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MEETINGSMARCH 2014

Soil’s Role in Restoring 
Ecosystem Services
 March 6-9, 2014

Sacramento, California USA

The Soil Science Society of America 
(SSSA) holds single-topic confer-
ences that advance the soil science 
discipline. These focused confer-
ences also provide opportunities 
to further enhance the SSSA brand 

and identity. The next conference is, “Soil’s Role in Restor-
ing Ecosystem Services,” March 6-9, 2014, Sheraton Grand 
Hotel, Sacramento, CA. Abstract submission deadline is 
Dec. 1, 2013. Registration is open: SSSA members: $350 
on or before Feb 4, 2014, $450 after Feb 4, 2014; Non-
members: $450 on or before Feb 4, 2014, $550 after Feb 
4, 2014

Conference overview

Soils provide provisioning and regulating ecosystem 
services relevant to grand challenge areas of: 1) climate 
change adaptation and mitigation, 2) food and energy 
security, 3) water protection, 4) biotechnology for human 
health, 5) ecological sustainability, and 6) slowing of 
desertifi cation. The purposes of this conference will be 
to evaluate knowledge strengths and gaps, encourage 
cross-disciplinary synergies to accelerate new learning, 
and prioritize research needs.

Who should attend?

Professional and research scientists, consultants, natu-
ral resource managers, postdoctoratal researchers, and 
graduate students.

What will participants gain?

Exposure to and increased understanding of soil 
ecosystem services in diverse grand challenge areas.

New and/or more focused ideas for high-priority 
research and education eff orts.

Networking with scientists with cross-disciplin-
ary expertise, potentially leading to synergistic 
collaborations.

Organizers

• • Dr. Mary Stromberger, Colorado State University

• • Dr. Mary Ann Bruns, The Pennsylvania State University

• • Dr. Diana Wall, Colorado State University

• • Dr. Satish Gupta, University of Minnesota

• • CO-Sponsors: Ecological Society of America,  U.S. 
Geological Survey, and American Geophysical Union

For content information, please contact Mary Strom-
berger at mary.stromberger@colostate.edu. For general 
information on the conference, email your contact infor-
mation to: SRRES@soils.org. For more information, includ-
ing the Preliminary Program (pdf ), go to: www.soils.org/
meetings/specialized-conferences/ecosystem-services
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MEETINGSMARCH 2014
GSA Section Meetings
South-Central Section, GSA 48th Annual Meeting

March 17–18, 2014

Fayetteville, Arkansas USA

We would like to welcome you all to 
Fayetteville to kick off  the 126th year 
of the Geological Society of America. 
The University of Arkansas in Fayette-
ville, Arkansas, USA, will host the 2014 
GSA South-Central Section meeting 
at the Hotel Chancellor on the historic 

Fayetteville town square. Nestled in the Ozarks of North-
west Arkansas, Fayetteville is part of a metropolitan area 
of about 420,000 people that retains its small, college-
town atmosphere. While here, make time to visit the 
newly opened and already nationally renowned Crystal 
Bridges Museum of American Art in nearby Bentonville.

For more information: 
http://www.geosociety.org/Sections/sc/2014mtg/

Northeast Section Meeting, GSA 49th Annual 

Meeting

March 23-25, 2014

Lancaster, Pennsylvania USA

Lancaster is a vibrant, small city, noted 
for its historically signifi cant architec-
ture, urban parks, boutiques, galleries, 
museums, restaurants, and tree-lined 
streets. We will meet at the splendid 
new Lancaster County Convention 
Center and Marriott Hotel at Penn 

Square, in the heart of historic downtown Lancaster, 
steps away from the oldest operating farmer’s market 
in the country.

For more information:
http://www.geosociety.org/Sections/ne/2014mtg/

GSA Penrose Conference 
Announcement: Linkages 
and Feedbacks in Orogenic 
Processes—A Conference 
Honoring the Career of 
Robert D. Hatcher Jr.

March 30- April 4, 2014

Asheville, North Carolina USA

This Penrose Conference will provide 
a forum to synthesize our under-
standing of orogenic systems, with 
specifi c emphasis placed on the con-
sistent integration of multiple datas-
ets that characterize process linkages 
and reconciliation of theoretical-

numerical versus fi eld-derived models. In collisional 
orogens, fundamental processes are inexorably linked, 
and as such, they exert higher-order controls on one 
another. For example, in many orogens, fault kinematics 
control the redistribution of heat-producing material 
and drive advection, which in turn sets up the thermal 
structure of the orogen. Thermal structure controls 
lithospheric rheology, which determines the nature and 
distribution of deformation and strain localization. The 
structural architecture governs fault kinematics, which 
act in conjunction with climate to focus erosional and 
exhumation processes. Therefore, explicit characteriza-
tion of these links and their associated feedbacks are 
critical for understanding the evolution of orogenic 
systems.

For more information: 
http://www.geosociety.org/penrose/14asheville.htm
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MEETINGSAPRIL 2014

Innovation in Soil-Based Onsite 
Wastewater Treatment
April 7-8, 2014
Albuquerquer, New Mexico USA

The Soil Science Society of America 
(SSSA) holds single-topic confer-
ences that advance the soil science 
discipline. These focused confer-
ences also provide opportunities 
to further enhance the SSSA brand 

and identity. An upcoming conference is Innovation in 
Soil-Based Onsite Wastewater Treatment, April 7-8, 2014, 
Albuquerque, NM. 

Call for Papers: Abstract deadline is Friday, Dec. 6. Topic 
areas for papers include: Integrated Water Management, 
Risk Assessment, Soils, Constructed Wetlands, Design 
and Evaluation of Pretreatment Technology, Design and 
Evaluation of Distribution Systems, Treatment and Fate of 
Contaminants (any and all types), Community Systems, 
Educational and Outreach Programs, Climate Change, 
Policy, Remote Sensing, and Miscellaneous Topics.

Conference overview

Natural resource professionals are being asked to 
treat human wastewater more eff ectively and effi  ciently 
in today’s decentralized wastewater arena. This is a tall 
order and can only be accomplished if everyone under-
stands the state of the science in this broad, intercon-
nected fi eld. Soil scientists must know the technology 
to make good recommendations to engineers about 
system design. Engineers must know the regulations to 
specify an appropriate system for a site. Service providers 
must understand system function to maintain the high-
est level of treatment. Regulators must understand soil 
and system capabilities to develop sustainable regula-
tions. And the public must be educated about how their 
actions aff ect performance to increase system longevity 
and protect their investment. The benefi ts of this SSSA 
conference on onsite wastewater treatment include: 

• • Dissemination of the latest information in decentral-
ized wastewater management

• • Forging of multi-disciplinary partnerships
• • Elevation of decentralized wastewater issues to the 

forefront of the national and global consciousness

Who should attend?

Soil scientists, engineers, onsite wastewater manag-
ers, environmental consultants, regulators involved in 
wastewater management at the local, federal, and state 
levels, private consultants, hydrologists, researchers, and 
manufactures of products.

What will participants gain?

• • Knowledge of state-of-the-art research
• • New techniques for treating wastewater
• • Unbiased evaluation of many technologies
• • Methods for evaluating soil and site conditions
• • Improved understanding of decentralized wastewater 

treatment systems as a green infrastructure
• • Methods for improved O&M 

Organizers

Program organizers: David Lindbo, John Buchanan, 
and George Loomis
Proceedings editor: David Radcliff e
Vendors: John Buchanan
CO-Sponsors: ANUA, CIDWT (Consortium of Institutes 
for Decentralized Wastewater Treatment), North Caro-
lina State University Soil Science Department, Orenco 
Systems, Inc., and Zoeller

For more information, visit: 
www.soils.org/meetings/specialized-conferences/
onsite-wastewater 
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MEETINGSAPRIL 2014
GSA Section Meetings
Southeastern Section, GSA

63rd Annual Meeting

10–11 April 2014

Blacksburg, Virginia, USA

The Department of Geosciences at 
Virginia Tech, in cooperation with our 
sister departments at Radford Uni-
versity, The College of William and Mary, 
and James Madison University, and 
the Department of Mines, Minerals, 
and Energy of the Commonwealth of 

Virginia, is pleased to host the 63rd Annual Meeting of 
the Southeastern Section of GSA in Blacksburg, Virginia, 
USA, at the Inn and Conference Center at Virginia Tech. 
Blacksburg is about 40 miles west-southwest of Roanoke 
and 150 miles north of Charlotte. It is located near the 
boundary of the Valley and Ridge geologic province to 
the west and the Blue Ridge to the east, conveniently 
close a wide range of geologic features. There is excellent 
access by highway, and the Roanoke Regional Airport 
(with service by USAirways, United and Delta airlines) 
is about 45 minutes from Blacksburg by car. We have 
developed a technical program and fi eld trips that cover 
a diverse set of geologic topics and processes, from seis-
mology, to Cenozoic volcanism, to Paleozoic sedimen-
tation on the Laurentian margin, to surface water and 
groundwater processes, to Paleozoic magmatism and 
metamorphism, to Paleozoic and Mesozoic geobiology. 
Our meeting is also at that magical time of Appalachian 
Spring when the mountains of southwestern Virginia 
are at their best. Please join us for an exciting meeting!

For more information: 
http://www.geosociety.org/Sections/se/2014mtg/

GSA North-Central Section

48th Annual Meeting

24–25 April 2014

Lincoln, Nebraska USA

Lincoln, Nebraska, USA, is located 
near the boundary between the Great 
Plains and the glaciated Central Low-
lands and the Nebraska Sand Hills—
the largest dunefi eld in the Western 
Hemisphere as well as the thickest 
loess sequence in North America—all 

within a half-day’s drive. The Missouri River, which drains 
a signifi cant portion of the North American continent, 
and the Platte River, which is a classic braided stream, lie 
within 60 km. Rock strata from Upper Pennsylvanian to 
Upper Neogene in age are exposed in the eastern half 
of Nebraska, including the type sections of the Creta-
ceous Niobrara and the Dakota Formations. Nebraska 
is one of the most important regions in the world for 
the collection and study of Cenozoic mammals, and 
the University of Nebraska State Museum is one of the 
premier repositories for such fossils.

For more information:
http://www.geosociety.org/Sections/nc/2014mtg/
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MEETINGSAPRIL 2014
The Implications of Hydraulic 
Fracturing for Creating 
Sustainable Communities

April 10 -11, 2014

Binghamton, New York USA

The Conversations in the Disciplines (SUNY CID) grant 
program is designed to bring together SUNY faculty and 
visiting scholars from non-SUNY institutions to examine 
new trends, address changes and challenges, review 
promising research fi ndings, and become acquainted 
with professional developments in their fi elds and on 
other campuses.

The advent of new hydraulic fracturing (aka hydro-
fracking or just fracking) technologies for natural gas 
development has required many communities across 
the United States to wrestle with challenging scientifi c, 
managerial, and political issues as they try to manage 
the local impacts the industry generates. Whether or 
not the State of New York lifts its current moratorium 
on drilling, these issues command public attention and 
demand policy outcomes that enhance the well-being of 
the residents who are most directly aff ected. The goal of 
the CID is to provide a forum for clarifying what we cur-
rently know about the impacts of the industry on local 
communities, and to develop interdisciplinary research 
agendas that address the most pressing questions that 
remain. An outcome of the conference will be an edited 
volume and/or on-line materials that will disseminate 
the participants’ essential fi ndings to a wider audience.

Binghamton University is seeking proposals for indi-
vidual presentations on the implications of hydraulic 
fracturing at the community level. Please note that the 
purpose of this CID is not to either promote or discour-
age hydraulic fracturing but to understand the impacts, 
both positive and negative, and provide communities 
with the knowledge and tools that they need to decide 
what is in their own best interest.

Presentations should be 15-20 minutes each. In addi-
tion to presentations, conference organizers will provide 
additional scholars with opportunities to share their 
research and projects in a poster session. The purposes 
of this conference are:
• • Identify what is known about the community impacts 

of hydraulic fracturing including the economic, 

environmental, health, and social conditions of the 
communities in which it occurs.

• • Identify strategies that communities have used to 
respond to hydraulic fracturing including ways to 
increase the economic benefi ts while minimizing any 
negative costs to the environment, health of com-
munity members, or social conditions.

• • Identify gaps in knowledge regarding community 
impacts of hydraulic fracturing and establish inter-
disciplinary research collaborations to address these 
gaps.

• • Identify gaps in knowledge regarding strategies that 
communities have used to respond to hydraulic frac-
turing and establish interdisciplinary research col-
laborations to address these gaps.

• • Publish the best papers from the Conversation in an 
edited volume.

To submit a proposal, email the following to Tom 
Sinclair, Associate Professor of Public Administration 
(sinclair@binghamton.edu), by December 15, 2013:
• • Name(s) of presenter(s) and departmental/organiza-

tional affi  liation of each
• • Are you proposing a presentation or poster? If not 

chosen to give a presentation, would you be willing 
to prepare a poster?

• • A maximum 250 word abstract for your presentation/
poster

• • Indicate whether your abstract(s) refer(s) to:
• • Proposed research
• • An active research project
• • A published (or forthcoming) work

• • A list of recent publications related to the local 
impacts of hydraulic fracturing, or related issues, for 
each presenter

In the subject line of your email, please indicate that 
you are submitting a SUNY Conversations in the Disci-
plines Proposal.
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MEETINGSAPRIL 2014
AIPG 5th Annual Symposium

Marcellus, Utica, and Point Pleasant 

Shale: Energy Development and 

Enhancement

April 16-17, 2014 

Columbus, Ohio USA

Holiday Inn Columbus Downtown Capitol Square
175 East Town Street, Columbus, Ohio 43215
Discounted Rate: $99 | Hotel: 866-460-7456

SSA 2014 Annual Meeting 
Announcement

April 30 - May 2 2014

Anchorage, Alaska USA

SSA’s 2014 Annual Meeting 
will provide a stimulating 
exchange of research on a 

wide range of topics with colleagues from all over the 
world. Oral presentations, poster sessions, exhibits, 
fi eld trips, business meetings and social gatherings all 
provide participants the opportunity to meet and share 
with their peers.

Topics of interest may include (but are not limited to):
• • Ground Motions in Engineering
• • Citizen seismology
• • Induced Seismicity and Fluid Injection
• • Volcano and Tsunami Monitoring
• • Ground Motions to Engineering
• • Great Subduction Earthquakes
• • Arrays, Imaging and Seismometry
• • Paleoseismology and Long-Term Records of 

Earthquakes
• • PSHA, Hazard Maps

The list of 2014 Special Sessions is available online 
now, and Abstract Submission will begin in early Decem-
ber 2013. The 2014 SSA Annual Meeting will be held at 
the Egan Center in downtown Anchorage, Alaska. For 
further information and updates, please visit the 2014 
Annual Meeting page of the SSA website
(http://www.seismosoc.org/meetings/2014/).  

For Exhibit and Sponsor information, please contact 
Katie Kadas at Katie@seismosoc.org.
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MEETINGSMAY & JUNE 2014
2014 CMS ANNUAL MEETING
“Everything is Big: From Nanoparticles to 

Planets”

May 17-21, 2014

College Station, Texas,USA.

Workshop on surface modifi cation of 
clays and nanocomposites, fi eld trips, 
technical sessions. Held at Texas A&M 
University.
http://cms2014.tamu.edu

GSA Section Meetings

JOINT MEETING

GSA Rocky Mountain Section (66th Meeting) and 

GSA Cordilleran Section (110th Meeting)

19–21 April 2014

Bozeman, Montana USA

The Rocky Mountain and Cordilleran 
Sections of GSA are combining forces 
for a joint meeting in Bozeman, Mon-
tana, USA, on 19–21 May 2014. Boze-
man is a beautiful university town 
located in the Gallatin Valley of south-
west Montana (Montana’s fl y fi shing 
epicenter), just north of Yellowstone 

National Park. The beautiful setting, coupled with an 
engaging scientifi c program, promises to make this an 
excellent meeting. The Museum of the Rockies, adjacent 
to the Montana State University (MSU) campus, is home 
to one of the largest and most important dinosaur col-
lections in the world and off ers other great exhibits for 
the family as well. The joint meeting will be hosted by 
MSU and held on the MSU campus.

For more information: 
http://www.geosociety.org/Sections/rm/2014mtg/
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MEETINGSJULY 2014
39th INHIGEO SYMPOSIUM
July 6– 10 2014

Pacifi c Grove, California, USA

Doing the History of the Earth Sciences: What, Why, 

and How?

Plus: California’s Place in the History of the Earth 

Sciences

In 1994, the Geological Society of America hosted the 
Penrose Conference, “From the Inside and the Outside: 
Interdisciplinary Perspectives on the History of the Earth 
Sciences.” The focus of that meeting was on how prac-
ticing scientists (“insiders”) and professional historians 
(“outsiders”) approached research in our fi eld. Twenty 
years later, it is fi tting to ask where we stand presently 
on fundamental questions about scholarly inquiry into 
the development of the geosciences.

What is properly encompassed within historical stud-
ies of the earth sciences? How is the domain of investiga-
tion defi ned? Where do its boundaries lie?

Why should the history of the earth sciences be inves-
tigated and analyzed? What purposes are served by such 
historical examination? Who should care?

How should research on history of the geosciences 
be conducted? How should the results be formulated? 
How can constructive dialogue between scientists and 
historians be promoted? How can our research be bet-
ter shared with colleagues and with the public at large?

With this meeting’s venue in California—and at the 
site of the watershed 1969 Penrose Conference (“The 
Meaning of the New Global Tectonics for Geology”)—it is 
especially appropriate that the second conference theme 
be “California’s Place in the History of the Earth Sciences.”

For more information: 

http://community.geosociety.org/INHIGEO2014/Home/
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MEETINGSSEPTEMBER 2013

As the global 
exploration industry 

confronts the twin megatrends 
of increasing raw material demand 

and depletion of near-surface deposits, 
we need to build a capability to rise to this chal-

lenge. Doing this will require the best new science, 
the best new tools, and the best new ways of pragmati-
cally applying them. It will also need new concepts and 
technologies from fi elds that we currently don’t even 
consider as economic geology. Much of this is already 
happening today.

The goal of SEG 2014 is to provide a forum to bring 
together in one conference the key new work that is con-
tributing to this new capability. The conference will be a 
meeting where the broadest spectrum of economic geology 
stakeholders can interact, covering topics that range from 
advanced academic studies to practical application.

Key sub-themes of SEG 2014
 Fundamental Advances in Economic Geology 
– including relevant science not necessarily considered 
traditional economic geology

 Mineral Systems Science – focusing on how the var-
ious process components that make orebodies fi t 
together across scales

 Deposit Footprints – with an emphasis on how these 
can be expanded and discriminated from false positives

 Innovations in Exploration Technology – new 
tools and smarter ways of applying old tools

 Exploration Management, Targeting Science and Mineral Economics – optimizing the 
business of mineral exploration and its interface with the science 

 Case-studies of 21st Century Exploration Success – learning from real examples of success

SAVE THE DATE: September 27–30, 2014 — www.seg2014.org

 SEG 2014 
Organizing Committee

 Barton J. Suchomel — Conference Chair, 
Western Mining Services LLC

Jonathan M. A. Hronsky — Technical 
Program Chair, Western Mining 
Services LLC

Karen D. Kelley — Publications Chair, 
U.S. Geological Survey

John E. Black — Course/Workshop 
Coordinator, Double Black Diamond 
Resources LLC

G. Bradford Margeson — Course/
Workshop Coordinator, Western 
Mining Services LLC 

William X. Chávez, Jr. — Field Trip 
Coordinator, New Mexico Institute of 
Mining and Technology

Thomas Monecke — Student Programs 
Coordinator, Colorado School of Mines

Brian G. Hoal — SEG Executive Director
Anika L. Jamison — Marketing/

Fundraising Programs, SEG Staff
Darline Daley — Administration/Logistics, 

Quality Business Services
Christine A. Horrigan — Secretary, 

SEG Executive Assistant

September 27-30, 2014
Keystone, Colorado, USA

SEG
www.seg2014.org

SEG 2014 CONFERENCE
Building Exploration Capability 
for the 21st Century

Call for papers abstract deadline: April 1, 2014

Sponsorship
Opportunities
Available
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MEETINGSSEPTEMBER 2013
AIPG-AHS 2014 National 
Conference

September 13-16, 2014

Prescott, Arizona

Prescott Resort & Conference Center 
1500 State Route 69 Prescott, AZ 86301
Hotel: (855) 957-4637 
Hosted by AIPG National and AHS
Co-hosted by AIPG Arizona Section

***NOVEMBER MEETING***

SVP’s 74th Annual Meeting
November 5-8, 2014

Berlin, Germany

Look for updates, call for submissions and coming detail 
at www.vertpaleo.org

4th International 
Palaeontological Congress

September 28 - October 3, 2014

Mendoza, Argentina

The 4th International Palaeontolog-
ical Congress, will be held in Men-
doza, Argentina, from September 
28 to October 3, 2014, hosted by 
the Centro Científi co Tecnológico 
CONICET Mendoza and partner 
organizations.

The International Palaeontological Congress (IPC) is a 
global meeting devoted to Palaeontology throughout 
the world. It convenes every four years under the aegis of 
the International Palaeontological Association. Following 
three previous editions in Sydney (2002), Beijing (2006) 
and London (2010), it will now come to the American 
continent for the fi rst time. The 4th IPC will explore the 
courses Palaeontology may take as the 21st century ush-
ers in profound and long lasting technological changes.

The meeting will be held in Mendoza, an easily acces-
sible city in central western Argentina. It will off er a wide 
range of professional and recreational opportunities to 
participants of all backgrounds. Local organizers are 
planning a comprehensive congress with an intellectu-
ally stimulating scientifi c program. The meeting will 
provide opportunities for participants to present and 
share experiences, explore new research directions and 
debate topics with specialists from across the globe. A 
varied array of meeting styles including a combination of 
plenary lectures, symposia on leading issues, interactive 
workshops, technical sessions and short courses, prom-
ises to provide sessions of interest for all attendants.

Delegates will have the opportunity to enjoy diverse 
conference excursions to rich and well-known Argen-
tine palaeontological sites. These fi eld trips will not 
only include visits to important scientifi c localities but 
also to regional tourist attractions. The schedule of fi eld 
trips covers superbly exposed sedimentary successions 
representing a great diversity of marine and continental 
palaeoenvironments and encompasses nearly the whole 
Phanerozoic stratigraphic record.
For more information: 
http://www.ipc4mendoza2014.org.ar/
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