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Welcome to Burlington!
This year the 56th meeting of the American Institute of Professional Geologists National Conference is
being held in the beautiful lakeside city of Burlington, Vermont. This years’ conference, “Geology in the Green
Mountains: Scenic Beauty and Economic Engine” is being held from Saturday, September 14th through Tuesday,
September 17th at the DoubleTree in Burlington, Vermont … merely a stones’ throw from the University of
Vermont campus. The middle of September in Vermont will bring with it comfortably warm days and cool
nights, the leaves will have just started turning into a myriad of quintessential fall colors, and the sunsets over
the Adirondack mountains to the west will be breathtaking. The Northeast Section is co-hosting this event and
we couldn’t be more excited!
Vermont’s State Geologist, Marjorie Gale, describes the landscape of Vermont as being representative of over
one billion years of geologic history – a confluence of sedimentary deposition, of lava flows, of metamorphism, of
several orogenies (valleys and mountains in between), of glacial scour, and, fitting to our theme, anthropogenic
sculpting. We’re delighted that Ms. Gale is not only leading one of our field trips this fall but has also graciously
volunteered to deliver a key note address!
Our planning committee has been organizing several field trips during this conference. A sampling of field
trips planned include:
•Economic Geology of the Granite Dimension Stone Industry in Vermont - lead by Dorothy Richter,
CPG, PG and Donald Murray, PE.
•“Greatest Hits” – Outcrops of the Champlain Valley Belt of West-Central Vermont - lead by Dr.
Jon Kim and Dr. Keith Klepeis.
•Geology of Western Vermont – lead by Marjorie Gale, Vermont State Geologist.
•Landslide Hazards at Jeffersonville and Smugglers’ Notch, Northern Vermont – lead by George
Springston and Dr. Leslie Kanat.
•Operating Mines/Quarries in the Vermont Valley – lead by Lance Mead, CPG.
We’re also hard at work assembling short courses on both geophysics and the use of drone technology for
site investigations and imaging. And for those looking for a quick escape, we’ll be offering family-friendly trips
designed to immerse those interested in the rich local culture of the Burlington Area.
“Rich local culture” is something worth expanding on. If the lure of Vermont’s geology isn’t enticing enough
already, the local offerings will set the hook. Those of us who have spent a lot of time in this area can assure
you that you’ll fall in love with the vast variety of cuisines available in Burlington (and surrounding areas).
Considering the plenitude of local farms and dairies, everything in the area just tastes fresher and, as a result,
better. And we wouldn’t be loyal to our profession if we didn’t mention that this culture also includes some of
the best breweries in the Nation, and, arguably, the world.
Perhaps this appeal alone is enough to solidify your attendance at this years’ National Conference. However,
If you’re still on the fence, there will be plenty of information to follow in the coming months.
All of us here at the Northeast Section look forward to seeing you here in Burlington, September 14th to the
17th. We look forward to new friends and old faces! See you in September!!
Michael G. Grifasi, PG, CPG
AIPG Northeast Section President
Conference Co-Chairperson

Jeffrey Frederick PG, CPG
AIPG Northeast Section President (2015 to 2016)

Conference Co-Chairperson

Background: Bedrock Map of Vermont (North), 2011 - source: Agency of Natural Resources, Department of Environmental
Conservation, Vermont Geological Survey.

www.aipg.org
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ield Trip
Summary

1

2

Title: “Greatest Hits” Outcrops of the Champlain Valley Belt

of West-Central Vermont

Leaders: Jon Kim.- Vermont Geological Survey (23 years) & Keith KlepeisUniversity of Vermont Geology Dept. (22 years)
Date: September 15, 2019; 8:00 am – 4:00 pm
Description: This trip will visit some of the most spectacular outcrops in the Champlain
Valley for teaching geology to undergraduate students. Not only will we review the
original interpretations for each outcrop, but also discuss our recent work with students. We will go to: the Champlain Thrust at Lone Rock Point, the Hinesburg Thrust
at Mechanicsville, the Oven in North Ferrisburgh, Mt. Philo State Park, the Shelburne
boat access area, and thrust faults at Shelburne Farms.

2

1

Title: Operating Mines/Quarries in the Vermont Valley
Leader: Lance Mead, CPG
Date: September 15, 2019; 9:00 am – 5:00 pm

Since graduating as a geology major from the University of Vermont (1962), Lance has
been associated with various geological issues related to the extractive mineral industries
in Vermont. He joined the then Vermont Marble Company’s quarry department when the
dimension stone sector was supplying finished marble to major buildings in the U.S. This also
was the time that inert mineral fillers were being developed for expanded usage in paint and
plastics, and the Vermont Marble subsidiary, White Pigment Corp, was developing into being
a leading supplier of calcium carbonate. Lance went from field geology, mine/operational
geologist and manager of geological services to quarry and mine management positions.
Description: Mining and quarrying activities have been an “economic engine”
since the mid-18th century in the Green Mountain State. Copper and iron minerals
were mined and beneficiated for local consumption and some export during the 19th
century. Processed kaolin, talc and asbestos minerals were beneficiated and rail shipped
throughout the northeast and beyond. Marble, granite and slate production boomed
during the 20th century. This field trip will travel down the Champlain Valley to the
Vermont valley where the Columbian unit of the Shelburne formation has been folded
into varying thicknesses on the east limb of the Middlebury Synclinorium. This marble
still is a leading source of world famous dimension stone from the Danby Quarry
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3
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(www.vermontquarries.com), and a high purity calcium carbonate in the Middlebury
open pit quarry of Omya Inc. (www.omya-na.com). Traveling south down US Rt #7 will
provide glimpses of many interesting geological features. The Barber Hill syenite intrusive on the West, Mt Philo hill and Snake Mt escarpments are remnants of Logan’s Line
over thrust and the Adirondacks to the west with the Green Mountains to the east give a
sense of the overall geological boundaries to the synclinorium that is the ultimate destinations of the field trip. The open pit OMYA quarry in Middlebury and the underground
mine/quarry of Vermont Quarries will give ample evidence of the folded structures at
both locations. These operations have had to adjust to on-going hydrogeological and
environmental issues that will be of interest to many of the attendees.

3

Title: Economic Geology of the Granite Dimension Stone
Industry in Vermont

4

Figure 1

Leaders: Dorothy Richter, CPG, PG & Donald Murray, PE
Date: September 16, 2019, 8:00 am – 4:00 pm
Dorothy is currently President of RICHTER GEOLOGY PLLC in Windham, New
Hampshire. She was Chief Geologist at Rock of Ages Corporation in Barre,
Vermont from 1976 to 1984. Don is Chief Engineer for Rock of Ages Corporation
in Barre, Vermont
Description: Devonian granitic plutons of varying size intruded Silurian-Devonian
metasedimentary rocks of the Connecticut Valley Trough in eastern Vermont between the
Massachusetts and Quebec borders during the Acadian Orogeny. Several of the smaller
plutons have been quarried for dimension stone at one time or other. Most are grey to
white, two-feldspar two-mica granitoids. During this field trip, we will examine active
granite dimension stone quarry operations in Bethel, Barre, and possibly Woodbury,
Vermont. We will also visit an active granite processing facility in Barre. The emphasis
will be on the geologic factors that make these granite bodies viable for economic
operations today.

4

3
Figure 2

5

4

Title: Landslide Hazards at Jeffersonville and Smugglers’
Notch, Northern Vermont

Leaders: George Springston and Leslie Kanat
Date: September 16, 2019; 8:00 am – 4:00 pm
Mr. George Springston is a Research Associate at the Department of Earth and
Environmental Sciences at Norwich University in Northfield, Vermont. He specializes in
surficial geologic mapping and evaluation of slope stability hazards. Mr. Springston has
a Bachelor’s degree in Geology from Clemson University and a Master’s in Geology from
the University of Massachusetts at Amherst.
Dr. Leslie Kanat is a Professor of Geology at Northern Vermont University-Johnson.
His earlier research focused on metamorphic petrology and structural geology, yet it has
broadened in order to meet the needs of the University. Dr. Kanat has a Bachelor’s and
Master’s degree in Geology from Wayne State University, and a Ph.D. in Earth Sciences
from the University of Cambridge
Description: At the Village of Jeffersonville we will examine evidence for a series of
large landslides in glaciolacustrine sediments on the east side of the Brewster River.
We will discuss the stratigraphy of the sediments, the history and mechanisms of
slope failures, and the risks posed to the village below (Figure 1 [upper left] - The
Jeffersonville landslide after event on April 18, 1999. Photo by Jon Kim, Vermont
Geological Survey.). At Smugglers’ Notch we will examine rock fall and debris flow
hazards in a glacially-scoured notch on the flank of Mount Mansfield, the highest peak
in the state of Vermont (Figure 2 -[left] Recent rock fall activity on the west side of
Smugglers’ Notch. Photo by George Springston, August 2006.). A short presentation
at each site will precede field explorations. Maps and summary documentation will be
provided to all participants.

5

Title: Geology of Western Vermont
Leader: Marjorie Gale

Date: September 17, 2019; 9:00 am – 2:00 pm

www.aipg.org

5
Marjorie is the State Geologist and Director of the Vermont Geological Survey.
She joined the VGS in 1996 and is co-author of the Bedrock Geologic Map of Vermont
(2011). She spent most of her career mapping bedrock, developing groundwater
resource maps, working on GIS projects, and doing outreach. She now directs
programs which focus on mapping, groundwater and hazards.t
Description: The trip will provide an overview of the bedrock geology of western
Vermont. We will visit sites in different lithotectonic slices of Vermont including the
autochthonous rocks in the Champlain Lowlands, the Cheshire quartzite on the upper
plate of the Champlain Thrust, and metamorphosed clastic rocks near the crest of the
Green Mountains. The trip begins in Ordovician rocks intruded by Cretaceous dikes
on the shores of Lake Champlain (elev.~100’) and ends in the Cambrian rocks at
Appalachian Gap (elev.~2375’).
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Congratulations 2019
National Award
Recipients

Ben H. Parker
Memorial Medal

Frank R. Ettensohn,
CPG-11978
Lexington, Kentucky

Robert D. Campbell,
MEM-1564
California Section
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Martin Van Couvering
Memorial Award
Samuel W. Gowan,
CPG-07284
Clifton Park, New York

Jeffrey J. Frederick,
CPG-10989
Northeast Section

Jeffrey M. Groncki,
CPG-11118
Illinois/Indiana Section

John T. Galey, Sr.,
Memorial Public
Service Award
David M. Abbott,
CPG-4570
Denver, Colorado

Keith B. Rapp,
CPG-10447
Minnesota Section
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EDITOR’S CORNER

“Geology at the Crossroads” and
Young Professionals
John L. Berry, CPG-04032
I have just returned from a field trip to the Big Bend Ranch
State Park, a very large and geologically fascinating area along
the Rio Grande, west of the Big Bend National Park. The
theme of the trip was “Geology at the Crossroads”, for here
at the southern tip of the North American continent one can
study the intersections of three compressional orogenic belts
(Grenville, Ouachita, and Laramide) and four extensional
episodes (post-Grenville, post-Ouachita, Rio Grande Rift and
southern Basin and Range) as well as the volcanism related to
them. In the Solitario, a big bulls-eye in the desert that results
from a deep laccolithic intrusion, are the southwesternmost
exposures of the Ouachita fold and thrust belt, involving the
unique Caballos novaculite, a few tens of feet of rock that
represents perhaps 130 million years of deposition in a starved
basin. In contrast, much of the Park is covered with up to 300
feet of the Mitchell Mesa Rhyolite, an ash-flow tuff laid down
in an instant 32.8 m.y. ago over an area of 6300 mi2.
In many ways, the profession of geology is at a similar
crossroads, and this was reflected in the composition of the
group participating in the field trip: a large cohort of older
people with a lifetime of experience in oil and gas, mining and
regional mapping, and a smaller group of young professionals
who are mainly involved with environmental and engineering
geology and with regulatory matters. This dichotomy both
reflects an upheaval in the values and concerns of our society,
and implies a radical shift in the emphasis of professional
geological studies.
Where once professional geologists were almost entirely
concerned with determining the history, structure and environments of rocks at depth in order to discover and measure
resources, and tended to study present-day geological processes only as “the key to the past”, in the last 50 years the
emphasis has increasingly switched to a study of geological
processes for their own sake – because they directly affect
the ways we dispose of and remediate our waste, the ways we
design our roads and buildings, and govern the magnitude of
the natural hazards we may face.
In the meantime, many academic geologists continue to
delve deeper and deeper into the earth and further and further
back in time, as well as farther and farther out into space, all
of which can create and perpetuate a disconnect between the
science and the profession. At the same time an increasing
multitude of voices in society questions the wisdom of relying
on the resources, energy and mineral, that the older generations of geologists spent their lives discovering, while a different but equally noisome and ever-growing chorus questions the
very value of science and the honesty of scientists, putting us
in the position of a bed of novaculite caught between the grinding convergent masses of Laurentia and Gondwana. Neither
group has much understanding of science or of economics.
Further complicating these tectonic forces in Society are
the economists, who tell us that we will never run out of nonrenewable resources: there will always be enough at a high
www.aipg.org

enough price. Which is like saying to the majority who will
not be able to afford necessities, “Let them eat cake!” And
of course, the politicians, who increasingly are saying “Any
Professional (as opposed to academic) body is, by definition,
potentially a restraint on trade” and therefore to be abolished.
“Geology at the Crossroads” indeed! What is to be done to
weather these buffeting cross-currents?
My personal reaction is that we need to better define who
we are and what we stand for, and AIPG is the ideal body in
which to discuss this. We need, all of us, to inwardly digest
the tenets of professional behavior, so that individually and
as a profession, we stand out as rigorously honest people: any
breach of professional ethics by any one of us is a potential
weapon in the hands of the enemies of science, and AIPG has
probably the greatest focus on, and resources for, ethics of any
geological organization. We need, as a profession, to make
our voices heard in the halls of power – as reliable and disinterested providers of valuable advice: this means, perhaps,
being more comfortable with calculating the costs of various
courses of action when they are impacted by foreseeable
geological processes. AIPG, since it represents professional,
as opposed to academic, geologists is in a position to make a
significant contribution to this discussion. Economic geologists
have always concerned themselves with the economics of ore
deposits – perhaps we should broaden the term to include
calculation of the costs of “geologically-impacted decisions”.
In summation: AIPG is the best organization to steer the
profession of Geology through these crossroads of technical and
societal change, and as an active member you can, by taking
part in the discussion, make a huge contribution to the future
direction of geology as a profession! As a Young Professional,
especially, your contributions to the profession now will help
to determine not just the course of your career, but the societal
environment in which you will practice, and the intrinsic value
placed by society on your work. Go for it!
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ESSAY ON CLIMATE CHANGE

C

limate Change:
Are We Changing or Not?

David M. Abbott, Jr., CPG-04570
AAPG Distinguished Lecturer for Ethics 2018–19
Editorial note: this article was published in the 2018 Fall issue of “The Colorado Professional
Geologist,” the Colorado Section’s newsletter.

The geologic record demonstrates continual climate change over time. More
specifically, we are coming out of an ice
age (or are we?) and are getting warmer.
This is something geoscientists have
accepted for many years. Recognition
of human-caused impact on climate
change and resulting global warming
is more recent and increasingly compelling. Although not everyone agrees, An
Earth Scientist’s Perspective on Climate
Change by Ray Leonard in the October
2018 issue of the AAPG Explorer suggests that even the petroleum industry
is coming to accept human-caused global
warming. The measurements of sea level
rise are unambiguous data demonstrating climate change.
Honesty—Avoiding the Misuse of
Models is the title of one of the lectures
I’ve been giving at various universities
this fall. The key summary of the lecture
is, “All models are wrong. Some are useful.” One of the key points on honesty is
Richard Feynman’s admonition from his
Cargo Cult Science lecture at Cal Tech
(1974, available on the web), “…you
should report everything that you think Figure 1. Estimated tracks from 18 different hurricane models for Tropical Storm Bonnie at
might make it invalid—not only what you
0600 UTC, 5/29/16; http://derecho.math.uwm.edu/models/.
think is right about it: other causes that
One of the attorneys I worked with at the Securities and
could possibly explain your results; and
things you thought of that you’ve eliminated by some other Exchange Commission observed one day that, “The weather
experiment, and how they worked—to make sure the other bureau is deserving of great public commendation for daily
fellow can tell they have been eliminated.” Uncertainty is a issuing weather forecasts that are distributed to all and sundry
very important aspect of geoscience that is not emphasized by the news media and which serve as daily reminders that
the way that it should be. Our estimates (of whatever) are all prognostications in general and those of the government in
wrong; they are too high or too low. We should disclose our particular are subject to error.”1 Weather forecasting remains
assumptions and uncertainties and provide error ranges, even uncertain and subject to error. Hurricane forecasters are to
if only qualitatively. Unfortunately, I recall only one paper in be commended for issuing both the American and European
over 40 years of professional practice that included a descrip- models that differ and that are shown on TV along with ever
tion of a methodology that didn’t work. Any paper that lacks expanding circles of uncertainty around the predicted path.
a discussion of the uncertainties of the conclusions reached The models give neither unique nor precise forecasts. The huris missing a very important section—this means most papers ricane forecasters at the University of Wisconsin-Milwaukee
collect numerous hurricane prediction models and publish
regardless of topic.
1.

This remark was made 35 or so years ago when forecasts primarily still came from the US Weather Bureau.
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LETTER TO THE EDITOR
January 7, 2019

Dear Editor:
The First Quarter 2019 issue of TPG
is possibly the best Student Edition
ever; I read it with great interest. The
primary purpose of this letter, however,
is not to comment on the overall quality
of the issue, but instead to offer some
comments on a topic that appears to
be the “Elephant in the Room” of AIPG
–that being “anthropogenic global warming.” The Institute is strongly castigated
for its alleged “non-committal” stance
on the issue in the letter from Drew
Diefendorf, CPG-03598, and that “noncommitment” is exemplified by the adroit
fence-straddling statement by Brandy
Barnes, the 2018 Young Professional
Member of the AIPG National ExCom (in
David Abbott’s “Professional Ethics and
Practices” column). Mr. Diefendorf advocates the climate science orthodoxy that
anthropogenic global warming is “settled
science.” Well, I’m here to disagree. As
an example, the figure illustrates the
climate of the Northern Hemisphere in
the past 11,000 years.

As geologists, we should always use
the past as the key to unlock the present
and look to the future (apologies to Sir
Charles Lyell). A number of observations are possible in the graph. First off,
the natural variability of climate is clearly illustrated. Secondly, history teaches
that the three “climate optimum” periods coincided with significant human
technological advancement. Third, our
present “warming” period appears to be
nothing special whatsoever.
In Mr. Diefendorf’s letter, he raises
the spectre of inundation of the Gulf
Coast, albeit indirectly. The last 23

years of my career were spent on the
Gulf Coast, and there I observed beach
strand lines as much as 75 feet above
the current sea level. My diver friends
told me that beach strand lines can be
found beneath the Gulf to depths of
as much as 225 feet. So, in the 15,000
years since the last Glacial Maximum,
there has been sea level variability of as
much as 300 feet. Doing the math, 300
feet of sea level change divided by 150
centuries yields an average of 2 feet of
sea level change every 100 years. Given
the sea level stability observed in the
past 500 years (the period of Caucasian
observation), sea level changes during
the more dramatic colder to warmer
transition periods shown in the figure
may have occurred more quickly than a
mere 2 feet per century.
These, and similar observations,
don’t gain much traction against the
headwind of the “consensus of settled
science,” but those of us who are skeptical of the theory of anthropogenic

them on the web. Figure 1, for Tropical Storm Bonnie, is an
example.
Most of the estimated tracks had Bonnie either tracking
just offshore to somewhat inland before turning to the Atlantic
off the Delmarva Peninsula. However, one track proceeds to
northern Quebec and another heads northwest to Lake Huron.
Those familiar with the models could comment on which best
estimated Bonnie’s track. But the point for the present discussion is the uncertainty and diversity of tracks as of 0600
UTC on 5/29/19.
Climate change modelling has even greater uncertainties because they model the whole earth’s weather systems,
not just relatively localized hurricanes. I’ve been looking for
climate change models that depict these uncertainties and
found a good collection thereof in Wuebbles, D.J., et al., 2017,
Climate Science Special Report: Fourth National Climate
Assessment, Volume I: U.S. Global Change Research Program,
Washington, DC, USA, pp. 12-34, doi: 10.7930/J0DJ5CTG.
https://science2017.globalchange.gov/chapter/executive-summary/ (accessed 10/17/18) (NCA4 report). Figure 2 shows
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climate change take comfort in their
presence. We take further comfort in
the failure of predictions, such as those
by former Vice President Gore (e.g., his
December 16, 2009 Copenhagen Climate
Conference prediction of an “ice-free
Arctic Sea within the next five summers” [see: https://www.youtube.com/
watch?v=MsioIw4bvzI]).
Our 2018 Young Professional Member
of the AIPG ExCom did indeed make a
wonderfully valid point in Dave Abbott’s
column; as professionals we should
always be open to, not only differing
points of view, but also scientific evidence that disagrees with our point of
view. We should never engage in the
“shoot the skeptic” behavior that all too
often mars debates in the public square.
Sincerely,
Peter Dohms, CPG-07141
Peter Dohms is a 34-year member of
AIPG and a frequent contributor to TPG.

Figure 2. From Figure 4-2 in the 2017, Climate Science Special
Report: Fourth National Climate Assessment, Volume I.

Continued on p. 52
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CANDIDATE FOR AIPG NATIONAL PRESIDENT-ELECT

Candidate for AIPG National
President-Elect
Shanna A. Schmitt, CPG-11781
St. Paul, Minnesota

Hello from the North Star State! I’m honored and fortunate
to be nominated for AIPG President-Elect. Having gained so
much professionally through my membership with AIPG, I’m
grateful for this opportunity from the Nominating Committee
to give back to the Institute. AIPG’s success is due to the
extraordinary amount of time and energy our members volunteer and the dedication of our Headquarters staff; I sincerely
appreciate each and every one of you. I love collaborating
with other individuals, organizations, and departments, and
figuring out what we can do to improve, grow, and turn new
challenges into opportunities.
My vision for AIPG is to grow membership by emphasizing
the benefits of national and section-level participation. To
support Sections, I will continue to emphasize communication by listening to Section input and assisting in growth and
development. Finally, I will take opportunities presented by
serving as President to promote our profession – a sincere
pleasure to share my passion for geosciences.
My professional path began during eighth grade Earth
Science class when I decided to become a geologist or astronomer. In college, I was surprised there weren’t more geology
majors - what’s not to love about a major that requires field
trips?! In 2003, I began my career as a field geologist at
Terracon Consultants, Inc. With the support of my fantastic mentor, Paul, and a team of great coworkers, I collected
samples, logged borings, and wrote technical reports while
traveling all over the great state of Minnesota. Since moving to
the Minnesota Pollution Control Agency (MPCA) in 2006, my
work focuses on the redevelopment of brownfield sites, work
on Superfund, and coordinating a multisite grant program
as both hydrogeologist and project manager. Colleagues and
supervisors agree that I have a gift for organizing complicated
projects into manageable steps and getting them done. My
experience managing timelines and budgets, writing technical
guidance and policy, and collaboration with project parties will
help me be an effective President of the Institute.
I began attending Minnesota Section AIPG meetings fifteen
years ago. The Minnesota Section monthly talks, socials, and
field trips have been fantastic for networking and professional
development. I became an AIPG Professional Member in
2006, a licensed Professional Geologist in Minnesota in 2011,
and accomplished my goal of becoming an AIPG Certified
Professional Geologist in 2015. I know we have many members that don’t live/work near section meeting locations. In
MN, we’re close to making our meetings available on the
web and I will share that information so others can benefit
as I have. AIPG’s partnership with AGI for the Geoscience
14 TPG • Apr.May.Jun 2019

“

My vision for AIPG is to grow membership
by emphasizing the benefits of national and
section-level participation.

Online Learning Initiative (GOLI) keeps improving, and as
President, I will prioritize improving the breadth and quantity
of our high quality web-based talks, connecting with members
near and far.
I’ve served in leadership roles within the Minnesota Section
since 2011 and AIPG National since 2016. I’ve enjoyed learning from other professionals at section meetings and national
conferences, exploring local geology on field trips, discovering how AIPG partners with other organizations, talking
with hundreds of geoscience majors, and advocating for our
profession whenever possible. Since 2017, I’ve served on the
Advisory Board for the Earth Science Department, University
of Minnesota – Twin Cities. The connection between geoscience
college programs, ASBOG, and our licensure regulations is
so important. As President, I will continue to strengthen our
relationship with ASBOG and work with the AIPG committee
on bringing our new CPG-A membership category into effect.
I hold leadership roles in non-geological capacities, serving
on homeowners associations since 2007 and co-leader of the
Minnesota Dystonia Support Group since 2016. My husband
has dystonia and we lead state and national advocacy efforts
supporting dystonia medical research. In my professional and
personal life, I have served in nearly every position within an
organization and I have deep appreciation for teamwork and
the value of vision.
As President, I will focus on continuing and completing
initiatives and priorities already underway, especially development of the CPG-A membership category, GOLI talks,
growing membership, growing accessibility options, enriching
and communicating our abundant membership benefits, and
maintaining and strengthening cooperative agreements with
sister societies within our budget. This will help the Institute
continue providing, and even improving upon, all the purposes
we promise.
I have much to contribute to AIPG; my years of knowledge, experience, and skills will serve me well in the role
of President-Elect. If elected, my drive to seek mentorship
and learn, collaboration skills, and work ethic will serve the
Institute well. If you have questions for me as you’re filling
out your ballot, please reach out. You can email me at shanna.
schmitt@state.mn.us. Thank you for your consideration - I
appreciate it!
www.aipg.org

CANDIDATE FOR NATIONAL PRESIDENT-ELECT

Candidate for AIPG National
President-Elect
Nancy J. Wolverson, CPG-11048
Reno, Nevada

Thank you to the nominating committee for recommending Kyrgyzstan. The geologic setting was very similar to Nevada’s
me for the position of President-Elect for 2020. It would be Basin and Range and it was a fascinating cultural experience.
an honor to continue to serve AIPG advocating for the geologi- My consulting experience for the next several years included
cal sciences and ethical conduct throughout the profession of project evaluation in Mexico, exploration and property evalugeology. It is important that we increase membership in the ation in Ecuador and exploration/development work in Chile.
AIPG across all aspects of geology by engaging members at During these years I also completed my MBA in Finance. In
all levels of their careers.
2004, I returned to Nevada and continued consulting, which
Through my positions as Vice President and Executive included several years in uranium exploration in Nevada,
Committee Advisory Board, it has become clear to me that New Mexico, and throughout the Western US. So, 25 years
increasing the membership in AIPG throughout the U.S. is after starting my career in uranium exploration, I had come
a priority for survival of the organization. The interests of full circle. The uranium market did not hold up for long and
the current membership vary greatly state-to-state, making I returned to gold exploration in 2008.
the message to prospective
I continued consulting and
members complex.
With
Through my positions as Vice President and have been exposed to a wide
such a broad spectrum of
of experience. After
Executive Committee Advisory Board, it variety
expertise, interests and reacompleting several qualifying
has become clear to me that increasing the Technical Reports for comsons for being members, it
will be a challenge to orgamembership in AIPG throughout the U.S. is pany IPO’s on the Canadian
nize a membership drive,
Exchanges, I began working
a priority for survival of the organization. The with my current primary clibut that is exactly what we
should do over the next few
interests of the current membership vary ent, Paramount Gold Nevada
years.
greatly state-to-state, making the message Corp. Currently, I manage the
exploration, compliance and
My undergraduate educato prospective members complex.
reclamation at the Sleeper
tion at Eastern Washington
Mine in north central Nevada
University was well roundand all permitting activities
ed. Our field camp course
was taught in Southern Nevada, where I decided that the at our Grassy Mountain underground gold project in Oregon,
geology, wide-open spaces and climate were for me. After through our wholly owned subsidiary, Calico Resources USA
graduation, I got a job in Reno, where I then went on to Corp.
complete by Master’s degree at the Mackay School of Mines,
During my career, I have also had the opportunity to work
University of Nevada-Reno. In 2001, I completed an MBA in with geologists in many specialties; exploration, hydrology,
Finance at the University of Missouri-St. Louis.
engineering, geotechnical, permitting, among others.
My professional experience includes experience in a variety
The President-Elect of AIPG is tasked with serving on the
of geologic terranes in the US and at various locales around Advisory Board as its presiding officer, shall be responsible for
the world. My career began in the uranium exploration and the preparation of the budget for the ensuing fiscal year, and
research industry, and I changed to gold exploration when ura- shall undertake special projects requested by the President
nium demand declined. I spent most of the 1980’s doing grass and report periodically thereon. It is important to coordinate
roots exploration throughout Nevada during a time of major with the President to ensure a smooth transition to President.
advances in the understanding of Carlin-style sediment-hostAs mentioned above, the geologic specialties and interests
ed and epithermal volcanic-hosted hot spring gold deposits.
vary widely across the country. I think another way to engage
In 1989 I took a position with Amax Gold evaluating gold more members in the State Sections is to gather and evaluate
properties for acquisition. After we acquired the Haile Mine data on each State’s membership makeup. With the data in
in South Carolina, I moved there to manage the exploration, hand, the section will be able to plan activities and meetings
development and then was involved in the prefeasibility study. to better serve their membership.
I spent a year working with a consulting company evaluating gold projects for an international client, where I had the
opportunity to work in the Tien Shan Mountains of Eastern

“
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CANDIDATE FOR AIPG NATIONAL VICE PRESIDENT

Candidate for AIPG National
Vice President
Dawn H. Garcia, CPG-8313
Tucson, Arizona

As Vice President, I would support AIPG’s goal to recruit
and retain young members by developing student career workshop materials and offering web-based products. I will also
encourage the use of new technology to connect our members
and enhance international outreach efforts.
Vision statement:
I want to introduce myself and give you an idea of what I’d
like to achieve as Vice President. I know and appreciate the
value of AIPG membership. I’ve been a member of AIPG for
more than 25 years and have been active on both the state
and national level. I have benefited from the generosity of
AIPG members, who have provided mentoring and employment opportunities. I was very fortunate as a young geologist
to be able to sit with senior geologists and learn how they
interacted with groups and ran meetings. Even when I didn’t
have those opportunities through work, I was participating in
AIPG committees with upper-level personnel. I participated
in several Washington DC Fly-Ins, which were true learning experiences on how government works, plus wonderful
opportunities to meet elected and appointed officials. I have
been to many national AIPG meetings and have made life-long
friends. Because I work internationally, I regularly use my
AIPG seal on reports.
The Vice President’s mandate is to be a liaison to the sections and aiding the sections is what I see as the most important objective for me if elected. AIPG, like many professional
societies, faces a wide spectrum of challenges to attract and
retain members and to be a resource for its members. These
challenges are well-known: What is AIPG? How can we best
serve our membership? How can we offer value to our members? Offering tangible assistance to the individual member
and section leadership is part of the response.

“

The Vice President’s mandate is to be a liaison to the sections and aiding the sections
is what I see as the most important objective
for me if elected.

I would like to focus on the following tasks in 2020:
1. Prepare materials for sections to use for student
career workshops. AIPG has made strong strides on
recruitment of geology students and young professionals,
and assistance to these new members will continue to be
a priority next year. Our new members are looking for
opportunities to enhance their careers and they want to be
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mentored. In 2018, inspired by the student career workshop
at the 2017 AIPG national meeting in Nashville, I decided
to put together a full-day workshop sponsored by the AIPG
Arizona Section. The workshop was very well-received with
more than 100 attendees. I later had the presentations
uploaded to the AIPG website. I’ve proposed another workshop as part of the Geological Society of America conference
for 2019 (approval for the workshop is pending at the time
this document was prepared).
My long-term goal is an online compendium of video presentations that will be available to AIPG student members.
First, I will make materials available online for AIPG sections to use. I’d like to see free webinars targeting students
and young professionals in the future.
2. Keep our members engaged. Everyone’s time is
precious, and AIPG competes with many other entities in
trying to engage our members. We can make our members
feel included and informed through newly available types
of communication when holding face-to-face section meetings is difficult. Many of us live with our phones constantly
in our hands. I will encourage short videos as part of
national AIPG’s mobile communications. A short video is
a great communication tool and video creation is so much
easier with our smart phones. The use of internet-based
tools, such as free conference calls, can be an easy way for
section officers to hold remote meetings. I will make sure
that section officers know about the available tools and
encourage their use.
3. International opportunities. AIPG has maintained
strong ties with the European Federation of Geologists, and
I’d like to see expanded outreach into Latin America. Many
of our members, myself included, work in Latin America.
Geologists in those countries are not licensed and don’t
have a mechanism to earn an internationally-recognized
certification. There is a need for workshops on both technical and professional topics. I will encourage reaching out
to other organizations in Latin America with two goals: of
increasing AIPG membership and providing opportunities
for AIPG members to offer workshops at events in Latin
America. My focus in 2020 would be the Association of
Mining Engineers, Metallurgists and Geologists of Mexico,
which signed a cooperation agreement with AIPG in 2016.
The agreement included provisions to organize joint activities and to provide booth space at their respective meetings.
I appreciate this opportunity to share my vision with the
AIPG membership, and I look forward to serving as Vice
President.
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CANDIDATE FOR NATIONAL VICE PRESIDENT

Candidate for AIPG National
Vice President
Anne Murray, CPG-11645
Stuart, Florida

I am honored to accept the nomination for 2020 AIPG
National Executive Committee Vice President and thank the
Nominating Committee for their endorsement. My thanks
also go to Helen Madeksho-Hickman who encouraged me to
get involved in AIPG a number of years ago. At the time, she
asked me to be her section president-elect and then urged
me to apply for my CPG. I could not have known then that
Helen’s gesture of support was one of those defining moments
that change everything.
I am in my second year as National Secretary, my eighth
year on the Florida Section Board and have served as Florida’s
delegate at national meetings. I have also served on both the
Education and Awards Nominating Committees for the past
two years and initiated the State Delegates Breakfast Meeting
that is now held annually during the national conference. I
have observed a remarkable synergy between AIPG individual
members of varying interests, experiences and backgrounds
that provide important contributions and perspectives as
representatives of their student and state chapters, National
Executive Committee and AIPG partner organizations. These
dialogues elevate the importance, value and relevance of
our profession on a broad stage. If selected, I will continue
to serve AIPG by listening to what our members consider
most important as we advocate for the profession of geology,
promote ethical conduct, and work towards accomplishing
strategic objectives. I am proud to be a member of AIPG and
believe there is no more powerful moment than now to work
together to navigate critical industry challenges that face us in
the context of a shifting political and regulatory environment.
I have been acknowledged by AIPG in the past few years
for work in support of state licensure and continuing education but the work is a collective effort. I am indebted to Chuck
Drake, Tom Herbert, and our lobbyist Phil Leary among many
others who have spent countless hours advising, counseling
and passionately supporting Florida PG’s. Maintaining state
professional geology licensure has been an ongoing challenge
in Florida as well as in Arizona and most recently Texas. Our
licensure programs are persistently challenged by divisive
legislation proposed under the guise of streamlining regulation. The future of our licensure and scope of practice remains
vulnerable, underscoring the need for a proactive agenda to
reduce exposure and strengthen PG’s. Getting involved with
state geology boards and legislative affairs are key but no more
so than educating legislators and decision-makers about the
importance of the geosciences and the geology profession. Not
all states have licensure and I support AIPG taking steps to
develop an ASBOG-based national license while maintaining
the CPG program. In this current political environment of
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reduced federal and state budgets, deregulation and shifts in
program priorities we must work more diligently to advocate
for PG’s that serve vital roles in informing policy decision
making and in solving complex geoscience issues related to
public health, welfare and safety.
I have served as a hydrogeologist in Florida for the bulk of
my career in both private consulting and public utilities. Each
role has been challenging and rewarding as I have continued
to expand my role in water resource planning, development
and management. Water is a critical issue globally and not
surprisingly it is big deal in Florida where the population
surges from 20 million to over 40 million people seasonally.
There are tremendous demands placed on our water resources
and on the environment making a career in hydrogeology both
interesting and challenging.
One of my favorite and ever expanding roles is as a student mentor. This is a special opportunity to speak with
students, inspire their interests and help them visualize their
geology career path. Over the past few years Florida has
welcomed three AIPG Student Chapters including Florida
State University (FSU), Florida Atlantic University and
University of South Florida. My daughter Taylor started the
FSU Chapter in her senior year and is now gainfully employed
as a geologist at Clear Creek Associates in Scottsdale, shameful plug intended. Needless to say, I am over the top proud
of Taylor’s accomplishments and of her foundation in AIPG.
Engaged students and young professionals are enthusiastic
contributors keenly interested and focused offering fresh
ideas and thankfully their digital knowhow. One of the most
recent successes for AIPG has been in formalizing the young
professional (YP) role within state chapters and the National
Executive Committee where YP’s now have a seat at the table.
Specific to duties as AIPG Vice President: I pledge to perform my responsibilities in a professional, attentive manner by
maintaining a connection between the Executive Committee
and State Section Presidents by ascertaining the status, condition, problems and concerns of each section and to inform
the sections of the Executive Committee requests, initiatives,
questions and concerns. I will work closely with the Advisory
Board representatives to accomplish this undertaking. I will
also undertake any special projects requested by the President.
In closing, thank you again Helen for lighting the fire that
has given me the opportunity to serve an organization that
has become dear to me, to learn things that I may not have
been exposed to and to make lifelong friends who happen to
also like rocks and beer. I look forward to serving as Vice
President on the AIPG Executive Committee and thank you
for your consideration.
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CANDIDATE FOR AIPG NATIONAL SECRETARY

Candidate for AIPG National
Secretary
Sara K. Pearson, CPG-10650
Portland, Michigan

I am proud to be a geologist and passionate about sharing
knowledge, bringing people together, and advancing the profession. I am equally proud to be a member of the American
Institute of Professional Geologists (AIPG) and being part of
an organization whose members represent the many different disciplines of the profession worldwide. I stand amongst
the company of many outstanding scientists whose expertise,
integrity, and adherence to high ethical standards are recognized globally. I am humbled, honored, and excited to accept
the nomination for secretary.
Since my first five-year term (2006-2010) serving on the
Michigan Section’s Executive Committee, I have been an
enthusiastic participant and leader in section activities. I
was first invited by a member of the executive committee to
take on a leadership role at a time when I did not see those
qualities in myself. I was hesitant, but I agreed to take that
first step because someone else believed in me. I strive to pay
this forward encouraging students and young professionals.
Today, I am thankful that I trusted his judgment and not
my own. I attended my first national annual meeting hosted
by my home section and participated in my first field trip
since college. It sparked fond memories and one of the best
reasons for becoming a geologist. I don’t know a geologist
who doesn’t embrace the opportunity to see and learn first
hand by exploring formations, touching and studying rocks
and minerals up close, and theorizing the processes that created them. The following year I attended the national annual
meeting in Flagstaff, Arizona and was hooked after the field
trip to the Grand Canyon led by the late Paul Lindberg. His
enthusiasm for leading the trip, sharing his knowledge, and
overall passion for geology was infectious.
I was inspired to follow his example here in Michigan. My
favorite part of being a geologist is sharing in the knowledge
and discovery of new things. I began organizing the Michigan
summer field trips making them family trips with activities
that not only included geology, but also other fun, familyfriendly activities. My hope was to introduce young people to
geology and instill an appreciation for the earth sciences in
them while having fun. I am a strong advocate for promoting
K-12 education in the earth sciences. When my daughter was
a young teenager, I would bring her along, and now, she enjoys
showing her friends how to find Petoskey stones.
Bringing people together to share knowledge is even more
important to me as a professional. I started my career in
environmental consulting, and after 12 years, I chose to make
a career move and become a civil servant working for the State
of Michigan focusing on remediation projects. The one thing
that troubled me about my career move was the reference to
18 TPG • Apr.May.Jun 2019

crossing over to the “dark side or the good side” depending
on perspective. I do not see it this way. Why should the “us
v. them” barrier exist when we often have a common goal of
removing the exposure risks?
This belief led to the start of the Michigan Section’s annual
technical workshop where we promote partnership and collaboration to find solutions for managing complicated problems at
remediation sites. Fellow CPG, Kevin Lund, and I organized
the first workshops in the series promoting partnerships where
consultants, owners, regulators, academics, and students (not
all geologists) shared case studies with their peers about the
various remediation topic themes for the workshops. The workshop is in its ninth year and has become the Environmental
Risk Management Workshop growing every year as an event
that many look forward to attending. We learn from each other
and develop relationships that help build trust among each
other which is critical to moving contaminated sites forward.
Young professionals are encouraged to present as well as students who are also given the opportunity to learn side-by-side
with professionals and encouraged try out their networking
skills. I believe that our workshop has helped break down
“us vs. them” barrier.
In addition to the promotion of partnership, it is so important to me that the workshop help provide financial support
to the five Michigan student chapters, support for K-12
geoscience programs, and scholarships for college students.
We are achieving this goal.
In recent years, I have been attending the annual National
Meetings and have sincerely enjoyed meeting fellow members
outside of Michigan and forming new friendships. My passion
for knowledge sharing and promoting the profession and our
organization prompted me to take on the role of design editor
for our national journal, The Professional Geologist. I look
forward to the articles every month and have been impressed
with the quality of the work produced. My goal is to do these
impressive articles justice in the layout bringing a fresh
updated look to our readers. Again, it makes me proud to be
able to stand amongst so many talented people.
Serving the organization has truly been a privilege for
me, and I am excited about contributing well into the future.
My goal is to work with our team to bring people together,
help move the organization forward, and uphold the values
upon which our organization is based. As national secretary,
I will approach the role with as much energy, enthusiasm
and creative thinking as I have given to all of my roles in the
organization including my current positions as Vice President
of the Michigan Section and National Ethics Chairperson.
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CANDIDATE FOR NATIONAL SECRETARY

Candidate for AIPG National
Secretary
Adam J. “Joey” Rosenfelder, CPG-11632
Columbia, Missouri

I am truly honored to be nominated for the office of National
AIPG Secretary and would like to thank the nominating committee for this opportunity. Since joining AIPG as a CPG
member in 2013, I have been drawn to active participation,
serving as President of the Missouri Section in 2016 and 2019.
While I did not intend on jumping into a local leadership role
so early on, I cannot overstate how rewarding the experience
has been, both professionally and personally. These leadership roles have introduced me to a fantastic group of dedicated
professionals in the Missouri Section, many of whom I now
consider friends and mentors. Representing the Missouri
Section at National AIPG Conferences in Anchorage, AK and
Nashville, TN introduced me to a whole new group of dedicated
professionals – not to mention some great experiences!
As a geologist for the United States Department of
Agriculture – Natural Resources Conservation Service (USDANRCS), I am privileged to work with farmers and ranchers
to conserve and manage natural resources on private lands
and strengthen our nation’s flood protection and water supply
infrastructure. I have been with USDA-NRCS for my entire
career and was extremely fortunate to be mentored early on by
two consummate professionals that taught me the important
role geologists play in all facets of conservation engineering.
While they taught me a great deal on the technical side of the
job, some of the most important skills they imparted were in
how to be a true professional. Part of being a true professional
is the ability to utilize your technical knowledge to be a positive
influence. This includes being able to convey information to a
diverse audience, from the lay-person landowner to the senior
geotechnical engineer, with the heart of a teacher. Having all
the technical knowledge in the world is of little use if it cannot
be communicated effectively. Perhaps their greatest impact on
my career was instilling a sense of duty to serve the broader
profession; to become an active and vocal advocate. Of course,
they strongly encouraged me to become a member of AIPG!
As Secretary, I would bring a vision of AIPG broadening its
impact as the preeminent professional geologist organization
through outreach, mentoring, and professional training/ development opportunities. Over the past several years, AIPG has
done a fantastic job of reaching out to universities across the
country, resulting in an explosion of student-adjunct membership and over 50 student chapters. AIPG’s presence at the
university level is mutually beneficial, as we get brand recognition and membership numbers while the students (and faculty)
have a direct connection to local professionals from their area
keeping them informed of the ever-changing expectations and
requirements for entering the workforce. Getting the students
to sign up for free membership is one thing, but as we have
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seen, transitioning those student-adjuncts after graduation to
young professional and professional membership categories is
quite another. AIPG has made significant strides in this effort
in recent years, including the important addition of a ‘Young
Professional’ member to the National Executive Committee
and several workshops and events geared toward the young
professional. This student-young professional connection is
very important to the Institute’s future. It provides us with
many opportunities to make an impact through mentoring
and to provide valuable insights on important marketable
skills that soon-to-be grads should consider adding to their
toolbox. The recent announcement from Executive Director
Aaron Johnson of the first ever AIPG-endorsed ‘Environmental
Geology Certificate’ program at Northwest Missouri State

“

As Secretary, I would bring a vision of AIPG
broadening its impact as the preeminent
professional geologist organization through
outreach, mentoring, and professional training/development opportunities.

University is a great example of how AIPG can, by thinking
a little outside-of-the-box, make substantive inroads to bridging this gap and perhaps gain traction in the student-adjunct
to young professional membership transition. Another area
where AIPG is uniquely positioned to facilitate this transition
is in providing guidance and support for members in obtaining state licensure. Workshops for ASBOG exam preparation
have been very successful in several sections, and I think
there are potentially more innovative ways that AIPG can be
involved in this type of support. Partnering with universities to
develop an AIPG-endorsed ASBOG preparation short-course,
similar in nature to the certificate program at NWMSU, is
one thought, especially since many universities are, or are
considering, using the ASBOG FG exam as an exit exam for
their programs. Developing a financial incentive program for
AIPG members in good standing to sit for the ASBOG exam
is another thing the Institute could consider, with the level of
incentive commensurate with the longevity of AIPG membership (starting at the student-adjunct level). Things like this
can perhaps have multiple benefits, from spurring interest
in students transitioning to other membership categories, to
strengthening our relationship with ASBOG and the various
state registration boards, to increasing our engaged professional membership. Whichever direction we head, I think the
future of AIPG is bright!
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CANDIDATE FOR AIPG NATIONAL YOUNG PROFESSIONAL

Candidate for AIPG National
Young Professional
Jessica Davey, YP-0413
Denver, Colorado

It is such an honor to be nominated for the role of
Young Professional for the 2020 AIPG National Executive
Committee. The AIPG has been an incredible foundation and
resource for me as a Student Member and now as a Young
Professional member, and I look forward to giving back and
providing this same support for current and future Student
and Young Professional members.
My journey with the AIPG began when Metropolitan State
University of Denver’s (MSU Denver) Dr. Uwe Kackstaetter
approached me about starting a Student Chapter to provide
support to the new Applied Geology Bachelors degree program.
I was in my second year of the program and was thrilled to
play an intricate role in founding the Student Chapter. I served
as the Student Chapter President from May 2014 through my
graduation in June 2016, and with the dedication of my fellow officers and Chapter Sponsor, Tom Van Arsdale, we were
awarded Student Chapter of the Year in 2016. Currently, I am
in my second term as Treasurer and first term as the Young
Professional representative on the CO-Section Executive
Committee and Sponsor to the MSU Denver Student Chapter.
As the adage goes “there is always room for improvement,”
and AIPG is no exception. With deregulation for licensure
requirements looming, and millennials taking over the workplace, AIPG will continue to evolve to represent and meet the
needs of its membership base. However, for Young Professional
members, it may not be clear what areas to focus on when
it comes to potential improvements. Unfortunately, Young
Professionals are underrepresented in AIPG. As of February 1,
2019, the Young Professional membership category comprises
only 3% of the overall membership numbers. How can AIPG
retain Student members upon graduation and grow this critical membership group?
If elected, part of serving as the voice for Student and Young
Professional members, there are three primary areas that I
will focus on:
Representing the Student and Young Professional
members on the National Executive Committee. The
reasons that current Students and Young Professionals are
members of AIPG are different than when AIPG was founded
fifty-six years ago, so taking the time to listen to these newer
members and understand their needs will add value to the
organization as a whole. We have the opportunity to evaluate
the current needs of Young Professionals and come up with
unique solutions for meeting their needs.
Bridging the gap between Student and Young
Professional membership levels. In my experience, there
has been a disconnect in communicating to Student members the
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“

I am passionate about supporting Student
and Young Professional members and
constructing a succession plan for the
membership of AIPG...

numerous benefits of continuing membership after graduation. As a student, I did not fully understand all of the benefits
provided by AIPG, and many others have the same sentiments.
I see the potential here to create a cohesive set of reference
materials and a clear succession plan for Student members
to use as they plan out their careers and establish a lasting
relationship with AIPG.
Increasing value for the Young Professional membership. Our current Student and Young Professional members
are the future of the AIPG membership base as Professional
and CPG members retire. Ensuring that the AIPG is providing them with the proper resources will reinforce their
relationship with the organization. Young Professionals do
not have the experience yet to focus on CPG status, so many
discontinue their membership because they do not understand
where the value lies. The opportunity to assess the needs of
Young Professionals and create programs specifically to support them will increase the overall value of AIPG membership
and ensure that AIPG is extending the necessary efforts to
maintain Young Professional membership numbers.
The AIPG provided me with a safe space to explore my
options as a student, produced connections for internships,
helped to refine my networking skills, aided in my career succession planning, and continues to give me an overall sense of
purpose in my daily interactions with fellow members. I have
attended and presented at three Annual Conferences, first
in Anchorage, then Santa Fe, and most recently in Colorado
Springs. With each Annual Conference, I have come away
with a growing network of supportive and encouraging people
across the country, and I want all Students to experience this
particular benefit.
I am passionate about supporting Student and Young
Professional members and constructing a succession plan for
the membership of AIPG, and I hope to fulfill this by serving
as the Young Professional member for 2020. This is not a small
role to fill, but I am committed to the future of AIPG. I hope
to have the opportunity to build upon the strong foundation
the first two Young Professional members have put in place.
Again, I am honored to be considered for this role, and I
promise to uphold the AIPG values in creating a strong voice
for Young Professionals.
www.aipg.org

CANDIDATE FOR NATIONAL YOUNG PROFESSIONAL

Candidate for AIPG National
Young Professional
Andrew T. Jones, YP-0303
Elizabeth, Indiana

I am honored to have been nominated for the position of
Young Professional on the National Executive Committee
for 2020. My growth and development as a student and now
professional have been intertwined with AIPG from the beginning, and I am very appreciative for those who have helped
me to this point.
I have had a lot of assistance getting to the point I am at
today. I first learned of AIPG from one of professors at Western
Kentucky University, and quickly learned that the Kentucky
Section was attempting to charter student sections at each
university in the Commonwealth with a geology program. As
WKU didn’t have one, I jumped in on the process and was
elected the first President of the chapter. Kentucky Section
members such as Bill Brab, Donnie Lumm, and Trent Garrison
have been a great help both during my time as a student and a
Young Professional. I am especially appreciative of the ASBOG
review session offered free of charge to student members by
the Kentucky Section.

“

I want to see the continued development
of the next generation of leaders, geologists, and citizen scientists; AIPG is on
the leading edge of this effort. I am where
I am today because of the efforts of those
who came before me, and I feel a duty to
continue this work. I am very glad that AIPG
takes the input of the next generation of
geologists seriously and includes a Young
Professional member on the NEC.

My vision for the position of Young Professional is to advocate for the newest members of our shared profession and
be their voice on important issues facing us. The threat of
deregulation, as highlighted by the recent fight in Texas, is one
that looms over us. Registration – the assurance of a common,
minimum standard of knowledge and professionalism – is one
thing that helps to set us apart, and is especially vital in the
early stages of our careers. One of the reasons I got my foot
in the door with my first employer following graduation was
the fact that I had passed the Fundamentals of Geology portion of the ASBOG and had “GIT” after my name. We must
continue the fight to advance the frontiers of good science and
professionalism.

www.aipg.org

I want to see the continued development of the next generation of leaders, geologists, and citizen scientists; AIPG is on
the leading edge of this effort. I am where I am today because
of the efforts of those who came before me, and I feel a duty to
continue this work. I am very glad that AIPG takes the input
of the next generation of geologists seriously and includes a
Young Professional member on the NEC. Many organizations
struggle with sustaining themselves; they become stagnant
because they ignore the newest members of their profession.
For AIPG to not just survive but thrive in the 21st century, we
must embrace those up and comers, shepherding them through
the sometimes difficult first few years of work. This generation
is different, but we desire many of the same things – steady
employment, recognition for hard work, and to be taken seriously. I want to see the mentorship program expand, as well as
continued investment in student chapters. AIPG’s decision to
make the first year of YP membership free is one I applaud –
growing the ranks of YPs should continue to be a priority of the
organization. Educating students and early-career geologists
of the value of both AIPG membership and registration (from
GIT to PG to CPG) is a goal I have for the position.
If I am elected, I hope to gain an understanding of how the
NEC works and how I can best advocate for my peers. I have
served on the Board of Directors for two non-profits, and I
look forward to working closely with the National Executive
Committee to further develop my skills. Learning first-hand
from those who have chosen to serve has always been an
effective way to raise up the next generation of leaders, and
this shared institutional knowledge is an invaluable resource.
I am certain that the past and future occupants of the Young
Professional position will hold subsequent offices in their local
Sections and on the NEC.
I thank you for taking the time to read my candidate position statement, and I humbly ask for your vote for Young
Professional on the NEC for 2020. I look forward to serving you.

Start a Student Chapter Today!
Contact AIPG Headquarters
at
aipg@aipg.org
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CANDIDATE FOR AIPG NATIONAL 2020 PRESIDENT-ELECT

Shanna A. Schmitt

Nancy J. Wolverson

CPG-11781
St. Paul, Minnesota

CPG-11048
Reno, Nevada

Statement of Purpose or Goals you have for AIPG: My vision for AIPG is to

Statement of Purpose or Goals you have for AIPG: To increase membership in AIPG from all specialties of the geologic profession. As a national professional organization, we should use our varied experience and technical expertise
to encourage young professionals and students in their geologic careers. The state
sections should work to promote career and overall professional development by
engaging members at all stages in their careers.

Universities Attended		
University of Minnesota - Twin Cities

Degrees Granted
B.S. Geology			

Universities Attended		

Company			

Title			

Minnesota Pollution Control Agency
Terracon Consultants, Inc. 		

Hydrogeologist I/II/III
Field Tech/Staff Geologist

grow membership by emphasizingthe benefits of national and section-level participation. To support Sections, I will continue to emphasize communication by listening
to Section input and assisting in growth and development. Finally, I will take opportunities presented by serving as President to promote our profession –a sincere
pleasure to share my passion for geosciences.
Dates
2003
Dates
2006-Present
2003-2006

AIPG Activities				

Dates

AIPG Presidential Certificate of Merit 				
2018
AIPG Section Leadership Award 				
2018
AIPG MN Section Newsletter Co-Editor 			
2018-Present
AIPG National Inter-society liaison on GSA’s Prof. Development Committee (3 yr. term) 2017-Present
AIPG Minnesota Delegate at National Conference in Nashville		
2017
AIPG Minnesota Section Executive Committee Director (Outreach)		
2017
AIPG National Advisory Board Representative
2016
AIPG Minnesota Section President			
2016
AIPG Minnesota Delegate at National Conference in Alaska		
2015
AIPG Minnesota Section Webmaster				
2015
AIPG Minnesota Section Secretary/Treasurer		
2011-2014

CANDIDATE FOR AIPG NATIONAL 2020-2021 SECRETARY

Sara K. Pearson

Statement of Purpose or Goals you have for AIPG: I am dedicated to the

advancement of the profession which I believe is accomplished by sharing knowledge and bringing people together. Now is an especially critical time for the sciences
considering society’s perceptions, I believe that we as an organization have the ability to be the positive influence, break down barriers, and tell our story and that of the
earth. My goal is to find ways for AIPG to be the trusted scientific organization that
promotes knowledge sharing and helps society understand the importance of the
geologic profession.

Universities Attended		
Western Michigan University
Aquinas College		

Degrees Granted
Dates
M.S. Earth Science (Hydrogeology Emphasis) 1994
B.S. Geography & Environmental Studies
1992

Company			

Title			

Michigan Department of		
Environmental Quality		
			
Superior Environmental Corp.
			

Unit Supervisor/
2016-Present
Technical & Program Support Specialist/ 2012-2016
Senior Geologist
2004-Present
Staff Hydrogeologist/Project Manager
1994-2004
Marketing Representative
1992-1994

Dates

Dates

National Ethics Committee Chairperson			
2017-Present
Design Editor, The Professional Geologist			
2017-present
Michigan Section Executive Committee Secretary/Treasurer/Vice President 2017/2018/2019
Michigan Section Technical Workshop Co-founder & Co-chair
2011-Present
Michigan Section Field Trip Coordinator & Co-Coordinator
2008, 2010-2013, 2016, 2018, 2019
Michigan Section Newsletter Assistant Editor 		
2011-present
AIPG Section Leadership Award 				
2015
Significant Contribution to the Section Award 		
2008, 2011
Michigan Section Executive Committee Secretary through Past-President
2006-2010
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Dates
2001
1988
1978

Company			

Title			

Self-Employed
ICN Resources		
Self-Employed		
Western Energy Development Corp.
Self-Employed		
Marston & Marston		
Amax Gold Inc..		
Minnova Inc.			
Amax Exploration Inc.		
Dome Exploration (US) Ltd		
Bendix Field Engineering Corp.
Western Nuclear Inc.		

Consulting Geologist
Vice President, Exploration
Consulting Geologist
Vice President, Exploration
Consulting Geologist
Senior Geologist		
Senior Project Geologist/Acquisition
Geologist		
Geologist			
Geologist		
Geologist		
Geologist			

Dates
2008-Present
2010
2007-2009
2006-2007
1996-2006
1995
1989-1994
1986-1989
1984
1981-1983
1979-1981
1978

AIPG Activities				

Dates

Executive Committee—Vice President		
Executive Committee—Advisory Board		
AIPG Nevada Section Membership Chair			

2019
2017-2018
2012-Present

CANDIDATE FOR AIPG NATIONAL 2020-2021 SECRETARY

CPG-10650
Portland, Michigan

AIPG Activities				

Degrees Granted

M.B.A. Finance		
University of Missouri - St. Louis
Univ. of Nevada-Reno, Mackay School M.S. Geology
of Mines				
Eastern Washington University
B.S. Geology

Adam J. (Joey) Rosenfelder
CPG-10632
Columbia, Missouri
Statement of Purpose or Goals you have for AIPG: My purpose in seeking

this position is to help AIPG parlay recent successes in student-adjunct recruitment
and young professional outreach into a resurgence in professional membership
numbers and active participation. There are many exciting things going on at the
national level and in sections across the country, and I think there are other innovative ways for AIPG to broaden its impact as the preeminent professional geologist
organization through outreach, mentoring, and professional training/development
opportunities.

Universities Attended		

Degrees Granted

Northwest Missouri State University

B.S. Geology: Environmental

2004

Company			

Title			

Dates

United States Department of Agriculture – Geologist			
Natural Resources Conservation Service (USDA-NRCS)

2004

AIPG Activities				
AIPG Missouri Section President				
AIPG Missouri Section President-Elect				
AIPG Missouri Section Intermediate Past President			
AIPG Annual Meeting Missouri Section Delegate			
AIPG Missouri Section President				
AIPG Annual Meeting Missouri Section Delegate			
AIPG Missouri Section President-Elect				

Dates

Dates
2019
2018
2017
2016
2016
2015
2015

www.aipg.org
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CANDIDATE FOR AIPG NATIONAL 2020 VICE PRESIDENT

CANDIDATE FOR AIPG NATIONAL 2020 VICE PRESIDENT

Dawn H. Garcia

Anne Murray

CPG-8313
Tuscon, Arizona

CPG-11645
Stuart, Florida

Statement of Purpose or Goals you have for AIPG: As Vice President, I
would support AIPG’s goal to recruit and retain young members by developing student career workshop materials and offering web-based products. I will alsoencourage the use of new technology to connect our members and enhance international
outreach efforts.
Universities Attended		

Degrees Granted

California State University, Long Beach
Bradley University

M.S. Geology (Hydrogeology Emphasis)
B.A. Geological Sciences

Dates

Company			

Title			

Self-Employed
			
JDS Energy and Mining		
SRK Consulting		
Independent Consultant		
RETEC			
IT Group			
Hydrometrics			
Groundwater Resources Consultants
Engineering Enterprises		
BCL Associates		

Hydrogeologist and
environmental compliance specialist
Hydrogeologist
Senior Hydrogeologist
Hydrogeologist
Senior Project Manager
Technical Services Manager
Senior Hydrogeologist
Senior Hydrogeologist
Project Hydrogeologist
Geologist		

AIPG Activities				

1995
1982
Dates

2015-Present
2013-2014
2004-2013
2003-2004
2002-2003
1999-2002
1998-1999
1991-1998
1987-1991
1985-1987
Dates

Arizona Section President			
Arizona Section President-Elect			
Section Leadership Award					
AIPG/AHS National Meeting/ConferenceCommittee member		
AIPG Golden Anniversary Field Trip to Chihuahua, Mexico (organizer)		
President’s Certificate of Merit				
Arizona Section President-Elect, President, Past President
AIPG Field Trip Guidebook –La Herradura Mine and 			
Caborca Area Petroglyphs (field trip organizer)			
AIPG booth at Tucson Gem and Mineral Show (organizer)		
National Advisory Board Member				
Chair, Governmental Affairs Subcommittee on Competition		
Arizona representative to Washington DC fly-in		
Chair of AIPG Arizona Section, AZ Geological Survey Review Committee
Arizona Section President-elect, President, Past President
Arizona Section Secretary				

2019
2018
2017
2014
2013
1998
2012-2014
2009
2008
1999
1999
1997 & 1998
1997
1995-1997
1993-1994

Statement of Purpose or Goals you have for AIPG: To advocate for the
profession of geology, to promote professional and career development and effect
AIPG’s strategic objectives. To support and encourage young professionals and student in taking an active role in AIPG. To encourage more active participation by state
sections. To continue to actively collaborate with our strategic partners to promote
the value of the geosciences through engagement and education.
Universities Attended		

Degrees Granted

Boston University		
			

B.A. Geology
Minor in Anthropology

Company			

Title			

Dates

Martin County Board of County
Commissioners		
Montgomery Watson now Stantec
Jehn and Wood, Inc.		
Denver Water Board		
Georgia Geologic Survey		
Sunedco Coal Company		

County Hydrogeologist/
Water Resource Coordinator
Supervising Hydrogeologist
Hydrogeologist
Water Resource Specialist
Associate Hydrogeologist
Reclamation Specialist

2001-Present

AIPG Activities				
AIPG National Executive Committee - Secretary
AIPG Florida Section Past-President		
AIPG Presidential Certicate of Merit		
AIPG Florida Section President
AIPG Annual Meeting Florida Section Delegate		
AIPG Section Leadership Award		
AIPG Presidential Certicate of Merit				
AIPG Florida Section President-Elect			

Dates
1981

1987-2001
1985-1987
1984-1985
1983-1984
1982-1983
Dates
2018-2019
2019
2018
2012-2018
2013-2017
2016
2015
2011-2012

Vote Online or
Ballot available on page 24

2019 National Officer Voting Instructions
Election of officers shall be by a ballot. The ballot shall be sent to all Members. Election shall be by the majority
of all qualified ballots cast. In order to be counted, ballots must be received at Institute Headquarters on a date
named by the Executive Committee, which date shall be no later than June 30.
Only AIPG CPGs, Members and Young Professionals are authorized to Vote.
An email to vote electronically will be sent out on March 18 or ballots must be received at headquarters by JUNE 30, 2019. Your name and AIPG Member number must be included for the ballot to be valid.

Vote Online or Mail Ballots to:
AIPG
1333 W. 120th Avenue, Suite 211
Westminster, Colorado 80234-2710
www.aipg.org
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AIPG NATIONAL ELECTION CANDIDATE BIOGRAPHIES
CANDIDATE FOR AIPG NATIONAL 2020 YOUNG PROFESSIONAL

CANDIDATE FOR AIPG NATIONAL 2020 YOUNG PROFESSIONAL

Jessica Davey

Andrew T. Jones

YP-0413
Denver, Colorado

YP-0303
Elizabeth, Indiana

Statement of Purpose or Goals you have for AIPG: Our current Student
and Young Professional members are the future AIPG Professional and CPG members, and I want to provide support and necessary framework as they transition from
Student to YP, thereby creating a lasting bond between them and the AIPG. My primary
goal as the Young Professional Member on the National Board is to serve as the voice
of YPs and ensure they are receiving the maximum value for their membership. My
vision is to build upon the solid foundation laid by the first two YP Members (thank you,
Brandy and Erica!) to build richer experiences, both personally and professionally, for
the Student and YP members.
Universities Attended		

Degrees Granted

Dates

University of Colorado Denver
Metropolitan State University of Denver
National University of Ireland, Galway

M.S. Global Energy Management
B.S. Applied Geology
Certificate in Field Geology		

Company			

Title			

MHA Petroleum Consultants LLC
Denver Earth Resources Library
Denver Earth Resources Library
Behre Dolbear Group		
Private Mining Investor		
Natural Interiors, Inc.		

Geologist / Office Manager
Board of Directors – Treasurer
Bookkeeper
Geology and Research Intern
Geological Consultant
Store Manager

AIPG Activities				

2018
2016
2015
Dates
2017-Present
2017-Present
2016-2017
2015
2014
2008-2011
Dates

CO-Section Executive Committee Member and Treasurer,
2018-Present
YP Representative, Annual Dinner & Student Mentoring Event Coordinator (2017 & 2018),
Social Media Coordinator, Educational Volunteer for Girl Scout
and Boy Scout Days at Dinosaur Ridge
CO-Section Sponsor to Metropolitan State University Student Chapter
2018-Present
2014-2016
Metropolitan State University of Denver Student Chapter President,
Recipient of Student Chapter of the Year Award 2016

Statement of Purpose or Goals you have for AIPG: The first stated purpose of AIPG is “to advance the geological sciences and the profession of geology.”
We live in a time in which scientific literacy has never been more important, and our
common profession can advance the scientific understanding of the general public
through outreach and education. The future of our field is in our hands, and through
the efforts of the national organization, state sections, and student chapters, we can
help the profession thrive.
Universities Attended		

Degrees Granted

Western Kentucky University

B.S. Geology

Dates

Company			

Title			

Patriot Engineering and 		
Environmental, Inc.

Staff Geologist

2017-Present

AIPG Activities				

Dates

2017
Dates

President, Western Kentucky University Student Chapter		

2016

Be sure to cast
youR vote by
June 30, 2019.

Official AIPG 2019 Ballot National Officer Election
President-Elect

Secretary

President in 2021

Term of office 2020-2021

Shanna A. Schmitt, CPG-11781

Sara K. Pearson, CPG-10650

Nancy J. Wolverson, CPG-11048

Adam J. “Joey” Rosenfelder,
CPG-11632

Vice-President

Young Professional

Term of office 2020

Term of office 2020

Dawn H. Garcia, CPG-8313

Jessica Davey, YP-0413

Anne Murray, CPG-11645

Andrew T. Jones, YP-0303

Name

AIPG Member Number

Vote online or mail in this ballot
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Foundation of the AIPG
In Appreciation of Generous Supporters in 2018
The Foundation of the American Institute of Professional Geologists is appreciative of the many donations received during 2018, including monetary donations, donated gifts-in-kind for the silent auction, and funds collected from bid winners at
the silent auction at the AIPG annual meeting in Colorado Springs, Colorado. The silent auction generated interest in the
Foundation and resulted in about $3000 in funds to the Foundation. We are very thankful for these contributions and the
interest in the Foundation. The Foundation is proud to be able to serve AIPG and the geosciences by providing financial support for scholarship programs, student workshops, and other endeavors in support of AIPG and the geosciences. Be sure to
check the web site www.aipg.org/foundation for additional information about the Foundation.
The Foundation is a 501(c)(3) organization. Contributions are tax deductible.
We thank all our donors for their generous support of the Foundation. All contributions, no matter the amount, are greatly
appreciated. Thank you!
Barbara Murphy, CPG
Chairperson, Foundation of the AIPG

The Foundation gratefully acknowledges the following donors for their generosity:

Individual Donors
Foundation General
Fund:
$1000 - $2000 level
Andrew L. Brill
Samuel W. Gowan
Brent E. Huntsman
Steven P. Maslansky
Barbara H. Murphy
Richard M. Powers
$500 - $999 level
Charles Wm Dimmick
William J. Siok
$100 - $499 level
J. David Applegate
William C. Berridge
Steven Brown
James R. Burnell
Robert D. Campbell
Kerry J. Campbell
Christopher M. Dail
Mark E Emerson
Benjamin L. Everitt
Richard J. Gentile
William M. Greenslade
Adam W. Heft
Helen V. Hickman
Fleetwood Raymond Koutz
P. Patrick Leahy
Robert G. Lindblom
www.aipg.org

David J. McBride
F. X. O’Keefe
John F. Prochnau
Robert J. Traylor
Larry Weber
$10 - $99 level
John R. Absalon
Daniel B. Adams
Charles R. Adams
Todd J. Aebie
Jonathan A. Aisner
Mehmet Ali Akbaba
Edward M. Allshouse
Mustafa Atalay
Raymond E. Bailey
Steven R. Ball
WilliamB. Barber
Raymond J. Beach
Kenton L. Beal
Laurance A. Beck
Jennifer L. Becker
Lamont S. Beers
Lawrence I. Benson
Thomas M. Berg
Brian P. Bergeron
John L. Berry
James G. Billings
Michele G. Bishop
Glenn Blumstein
Gary W. Bodenstein
Neil E. Botts

Jack T. Bradford
Henry W. Brenniman
Ryan P. Bresnahan
Donald A. Brice
Andrew L. Brill
Laura A. Brinkerhoff
Garnet W. Brock
Thomas L. Brown
Severn P. Brown
Quentin J. Browne
James E. Bugh
Thomas K. Bundtzen
Matthew L. Cain
James A. Cappa
Stephen E. Catalfamo
Paul Kent Christensen
Richard F. Clement
Ted M. Cleveland
Robert H. Collins
Michael P. Convery
William W. Cooch
Ramona M. Cornea
Gregory Clay Cornett
Steven D. Craig
Kim Stanley Craig
Curt A. Cramer
Robert Paul Crandall
Daniel L. Cravens
Allan Crumbaker
Charles C. Daniel
George H. Davis
James C. Dawson

William G. Dixon
John E. Dreier
Joseph D. Edwards
Trevor R. Ellis
William T. Ellis
Thomas E. Ewing
Christopher F. Erskine
Glen L. Faulkner
John Berton Fisher
Michael R. Fisher
Edward Eugene Flint
Sergio A. Flores Castro
Linda J. Fluk
Joseph W. Fonash
Sean T. Foster
Richard A. Fox
Robert C. Freas
Steve Frost
Bruce W. Furst
Robert W. Gaddis
Lucus Earl Gamble
Dawn H. Garcia
Jason C. Giddens
Martin P. Gilgallon
Marty Goff
Carol S. Graff
Dean Grafton
D. Michael Gragg
Richard E. Gray
William W. Gray
Howard J. Grey
Peter H. Hahn

Steve C. Hamp
Eugene R. Hampton
James M. Hancock
Ann G. Harris
Jerry L. Haug
Daniel B. Haug
David B. Hawkins
William C. Hayward
Robert C. Hazlett
Scott G. Heape
Linda M. Hensel
Dean H. Herrick
Julie K. Hewlett
David M. Hite
William J. Hlavin
Corolla K Hoag
Wade A. Hodges
Michael B. Hoge
William David Hoisington
Gustav J. Holm
William H. Hoyt
James A. Humphreville
Robert L. Hunt
Walter H. Hunt
Daniel H. Hussey
Raymond E. Irwin
Calvin R. Johnson
Duane B. Jorgensen
Robert Post Johnson
John M. Jones
Sofia M. Kaczor
Robert E. Kell
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G. Randy Keller
Thomas E. Kelly
Theodore K. Kendall
Raphael V. Ketani
Enkhtuvshin Avga TaijKhishigsuren
Timothy C. Kinsella
David L. Kirchner
Michael D. Kitko
Ellis Koch
Gilbert Korman
Kerwin J. Krause
Christopher M. Kravits
Max A. Krey
Michael J. Kunz
John C. Lanigan
Mark J. Larson
Paul W. Leist
Anne Leslie
Walter T. Levendosky
Paul Brian Lewis
Aubrey Lamar Long
Leonel Lopez
John E. Lucken
Edward P. Lump
Robert J. Lynn
Scott A. MacFabe
Thomas M. Mangan
Ronald L. Martin
Jeffrey W. Martin
Timothy D. Master
Murray M. Matson
R. David Matthews
Michael T. May
Ira P. May
E. Donald McKay
Steven L. McMillin
James E. McNeal
Sally J. Meader-Roberts
Gjulian Mecaj
Matthew Mercuri
Paul A. Metz
David W. Miller
Robert C. Minning
Lance Mion
Peter A. Mock
Joachim Mohn
Brian K. Montroy
J. Theodore Morine
John R. Morris
Ronald L. Musser
Joseph F. Novak
Mark Anthony Novokowsky
Harold J. Noyes
John C. Ochs
Erik A. Opstad
James F. Orofino

David P. Palmer
Jeffrey V. Parshley
Orus F. Patterson
J. David Patton
John H. Paugh
Guillermo Pablo Pensado
Allen O. Perry
Mark A. Petersen
Stephen Michael Petroni
Stoddard M. Pickrell
Demetrius C. Pohl
Ronald W. Pritchett
David L. Pry
Richard M. Rathbun
Kevin M. Reaman
Ronald S Reese
Bernd W. Rehm
Craig N. Reid
Kenneth F. Reighard
Kevin W. Reimer
John A. Rice
Cary M Richardson
Louis E. Rieg
Herman H. Rieke
James P. Robinson
William J. Robinson
Mark R.Rowland
Donald A. Ruggery
James A. Russell
Carl D. Savely
J. Foster Sawyer
David L. Sawicki
Glenn P. Schifferdecker
Robert F. Schmalz
Mark F. Schmidt
Peter J. Schreuder
Edward Schwetz
Thomas M. Scott
James E. Scott
Jeffrey P. Sgambato
Gerald I. Shiller
Thad N. Shows
John L. Sims
Erwin L. Single
Michael J. Skopos
Daniel L. Smith
William F. Smylie
Claire W. Snavely
Joseph P. Sontchi
John D. Sorrell
Daniel J. St. Germain
Frank L. Stanonis
Michael F. Stephen
William Warren Stewart
Thomas N. Stolz
Joseph C. Struckel
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Eric M. Struhsacker
George H. Stuckey
Matthew Stump
Kyle Gordon Summers
James R. Swaisgood
Terrance E. Swor
John F. Tavolaro
Tommy B. Thompson
Paul G. Tietz
Joan Tilden
Clarence N. Tinker
Allen C. Tompkins
David P. Trainor
David L. Trautner
Candace A. Trimble
William C. Vanderwall
Nicholas L. Venti
Edwin K. Via
Jose Alberto VizquerraBenavides
Ronald Lee Walden
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Abstract

The inaugural Appalachian Geo-STEM Camp (AGC) was a partnership between West Virginia University (WVU), the
U.S. Geological Survey (USGS) and the West Virginia Geological and Economic Survey (WVGES). Designed to engage
high school students in geoscience-oriented Science, Technology, Engineering and Mathematics (STEM) activities through
adventure-based outdoor recreation, the inaugural AGC took place in June 2018, with its base operations at the WVU
Natural Resources Center (NRC), located northeast of Morgantown, West Virginia. The goals of the AGC are to increase
the knowledge of the teenaged campers about the geological formations and biodiversity in the region, to acquaint them
with geologic mapping technology used by USGS, WVGES, and WVU, and to foster interest in STEM-based careers. Nine
students participated, with a cadre from the USGS, WVGES, and WVU teaching lessons in local geology and ecology.
Inaugural-year efforts were focused on development and logistics of the camp and what activities best complimented the
STEM research. Post-evaluations by the participants were generally favorable. Year-two goals are to fully develop a
curriculum and conduct a thorough pre-camp and post-camp participant survey to quantify learning objectives and guide
the sustainability of the effort.

Introduction

As the United States works to maintain pace in Science,
Technology, Engineering and Mathematics (STEM) education
with its international peers (DeJarnette, N.K., 2012; National
Research Council, 2010), new and innovative methods should
be considered. One such method is informal STEM education
(ISE) (Bell et. al, 2016; Falk and Dierking, 2018; Hanushek
et al., 2012) – a methodology of STEM learning via informal
methods and in informal settings. Venues for this style of
Place-Based Education (PBE) include museums, parks, zoos,
libraries, nature centers, etc. Programs are offered in conjunction with organizations such as health-related and gov-

www.aipg.org

ernment agencies, environmental groups, and universities.
The use of PBE, though not new, can be used in today’s environment to increase STEM knowledge of K-12 students in
the US and elsewhere (Kellog et al., 2016; Nadelson et al.,
2014; Smith, 2002). As suggested by Sobel (2004), PBE is the
process of learning by understanding the interconnectedness
of the environment in which students are learning.
Maltese and Tai (2011), Bean et al. (2016), and Sahin et
al. (2017) suggested that adolescent children can benefit from
solving scientific problems in an experiential setting where
they are able to learn in natural or other “real-world” environments. Significant research also suggests children have positive learning experiences while participating in leisure ac-
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tivities (Khanaposhtani et al., 2018; Vennix et al., 2018) and
that leisure settings and activities can improve the adolescent
learning experience (Hayden et al., 2011; Jeffers et al., 2004).
Nugent et al. (2015) showed that youth interest, self-efficacy
and expectations about career were significant predictors of
STEM learning.

The Appalachian Geo-STEM Camp
Experience

With these concepts of learning in mind, the inaugural
Appalachian Geo-STEM Camp (AGC) was held 17-21 June
2018. The AGC is a partnership between West Virginia
University (WVU), the U.S. Geological Survey (USGS) and
the West Virginia Geological and Economic Survey (WVGES).
The AGC is designed to engage high school students in
geoscience-oriented STEM activities through adventure-based
outdoor recreation, with an implicit goal of creating interest in
STEM-based careers. Objectives of the inaugural AGC were
two-fold: 1) logistically, to develop and implement a camp
schedule and program of STEM-oriented PBE activities to
maximize enjoyment of the camp experience by participants,
and 2) educationally, to instill an interest in earth and natural
sciences by exposing participants to new geologic and ecologic
experiences through STEM-oriented PBE instruction and
activities. To assist with activity and content development,
staff from the USGS presented the AGC concept to the AIPG
Executive Committee in February 2018.
AGC based its operations at the WVU Natural Resources
Center (NRC), located northeast of Morgantown, West
Virginia. The NRC is a modern nature center located within
the 7,500-acre WVU Research Forest. The setting includes
yurts for student lodging, nature center-type classrooms, and
an entire challenge leadership course including high and
low ropes courses, a canopy zip line, and other challenging
leadership opportunities. The NRC is also near hiking and
mountain bike trails at Coopers Rock State Park, whitewater
rafting along the Cheat River, and natural caving experiences
at Laurel Caverns Park (a commercial cave near Farmington,
Pennsylvania).
The WVU NRC is situated on the Allegheny Plateau.
Bedrock geology is comprised of gently dipping sedimentary rocks that include the Mississippian Price Formation,
Greenbrier Limestone, and Mauch Chunk Formation overlain
by the Pennsylvanian Pottsville and Allegheny Formations
and Conemaugh Group (Fig. 1). Rock outcrops at the WVU
Natural Resources Center and at nearby Coopers Rock State
Park are mostly in the 60 foot- or 18.2 m-thick Homewood
Sandstone Member of the Lower Pennsylvanian Pottsville
Formation (McColloch and McColloch, 2004), which consists
of prominent meter-thick beds of cross-bedded conglomeratic
sandstone.
With emphasis on these regional sedimentary rocks, classroom instruction was followed by outdoor activities, which
were used to introduce basic geologic concepts of mineral and
rock identification and classification, geologic mapping, geologic hazards, and geomorphology (Figs. 2A-B). For example,
a two-hour hands-on lesson of basic mineral and rock identification at the WVU NRC was followed by a short hike to Rock
City in Coopers Rock State Park to observe cross-bedding and
discuss Laws of Original Horizontality and Superposition in
the Homewood Sandstone Member. A recycled plastic soda
bottle filled with water, gravel, sand and clay was used to demonstrate both graded bedding and cross-bedding, which are
both well preserved in the conglomeratic sandstone outcrops.
Another short hike to Coopers Rock Scenic Viewpoint allowed
for a lively discussion of the geologic time required to carve
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Figure 1: Regional geologic map in the vicinity of the WVUUSGS Appalachian Geo-STEM Camp at the WVU Natural
Resources Center (NRC). Activities included hikes and
mountain biking at the nearby Coopers Rock State Park
(CRSP) and white-water rafting on the Cheat River. Map
compiled from McColloch and McColloch (2004; 2015) and
McColloch et al., (2016; 2017).
the 1500-foot- or 457-m-deep Cheat River canyon below the
overlook. The exercise allowed campers to contemplate deep
geologic time by comparing the age of the rocks (approximately
320 million years old for the Pottsville Formation) with the
calculated time to carve the canyon (hundreds of thousands
of years using an erosion rate of 1 mm/year, to several million
years from published data – e.g., Springer et al., 1997).
Geologic mapping concepts, including contacts and folds,
were presented on the Cheat River rafting trip through the
core of the Preston anticline (Fig. 1). Highlights of this activity included discovering terrestrial plant imprints in the lower
part of the Pottsville Formation and marine fossils of crinoids
and rugose (horn) corals in the Greenbrier Limestone (Fig.
2C- D) as the trip progressed from younger to older rocks in
the core of the anticline. Campers linked the preservation of
these fossil assemblages to the cyclic fluctuation of sea level
as the sedimentary host rocks were deposited through geologic
time. The natural caving experience at Laurel Caverns Park
in Farmington, Pennsylvania re-enforced the concept of limestone dissolution (Fig. 2E). Campers discussed dissolution
along lithologic contacts and regional joints that form the cave
system, but because the cave is formed in calcareous sandstone
of the Mauch Chunk Formation (Horton et al., 2017), cave
formations like stalagmites and stalactites are few.
The camp also emphasized the use of modern digital mapping technologies in geologic and natural resources research.
Campers were introduced to StraboSpot, a geologic data
management system designed to help users collect, store, and
share their geologic data (Tikoff et al., 2018). The campers
www.aipg.org

APPALACHIAN GEO-STEM CAMP
estimated the 3D coordinates of easily identifiable points on an
object or structure from a set of multiple overlapping and offset
2D images taken from different viewpoints around that same
object (Westoby et al., 2012). In the classroom, concepts such
as 3D point clouds, data gaps, and photograph matching were
explained with several examples. Afterwards, the campers
hiked at Coopers Rock State Forest, and used their own smart
phones to take photos of sandstone outcrops and displaced
blocks. Instructors discussed how to apply SfM technology to
study rockfalls – a common geologic hazard in many popular
local, state and federal parks around the country (e.g., Stock
et al., 2018). After the hike, campers engaged in a real-time
processing session of photos taken in the field.
The BioBlitz activity incorporated both a hike and canopy
zip-line tour at the WVU NRC with iNaturalist1, a popular and
free online platform and citizen-scientist community dedicated
to observing, recording and identifying plant species. During
the hike, approximately 40 species of plants were identified
for the campers (Fig. 2F). Defining characteristics and important roles and uses of the various plants were discussed. The
campers recorded their plant observations in the iNaturalist
app by adding smartphone photos to a community project set
up for the camp. The iNaturalist app uses these photos to offer
identification suggestions based on a deep learning algorithm
for image analysis (Van Horn et al., 2017). Over the course of
the AGC, campers added more than 250 species observations
in the “Coopers Rock Project” area of the camp (https://www.
inaturalist.org/projects/coopers-rock-state-forest-species),
and at least three campers have continued to be active in the
iNaturalist online community, adding observations from their
home areas after the camp ended.

Lessons Learned from the Inaugural
AGC

Figure 2: Photographs from the WVU-USGS Appalachian GeoSTEM Camp. A: Campers measure strike and dip on a joint face
of a sandstone block of the Pennsylvanian Homewood Sandstone
Member of the Pottsville Formation at Coopers Rock State Park
using the StraboSpot app. B: Classroom introduction of the
StraboSpot app at the WVU NRC preceding the mountain bike
activity at Coopers Rock State Park. C: Comparing a fossil plant
imprint from the Pennsylvanian Pottsville Formation with a modern leaf on the white-water rafting trip on the Cheat River. D:
Campers stand on the contact between the Lower Mississippian
Price Formation and Middle Mississippian Greenbrier Limestone
(top of photograph) in the core of the Preston anticline. E: A camper
enjoys a tight crawl through one of the many passages in the natural
portion of the spelunking adventure at Laurel Caverns Geological
Park. F: USGS biologist Dr. Gerald “Stinger” Guala identifies a
plant during the BioBliz activity, while campers record the species
in iNaturalist on their smartphones. All photographs by WVU NRC
and Outdoor Adventure staff. All surveys and research activities
were conducted under approved protocol 1810326379 as it pertains
to research on human subjects, as outlined by the Institutional
Review Board of West Virginia University.

used the mobile app on iPad Mini1 tablets to learn how to take
strike and dip measurements (using the built-in compass in
the StraboSpot app), geotag photos, and record geologic notes
at several rock outcrops and a small quarry, while mountain
biking at Coopers Rock State Park (Fig. 2A). Back at the WVU
NRC, campers uploaded their data to view it in GoogleEarth1.
Campers also received classroom instruction and field
experience with Structure from Motion (SfM) technology. SfM
1.

A total of nine students participated in the camp. Six of the
students were males and three were females. The students
learned about the camp from their teachers or parents during a period of promotion by the USGS and WVU to regional
public-school districts. Participants were mostly from the Appalachian region—six from West Virginia, two from Virginia
and one from Maryland. Four of the students had previously
taken an earth science class.
At the end of the AGC, a preliminary evaluation was conducted. As the number of students was less than 10, an openended method was used to understand how the students enjoyed the camp, and what they had learned. A sampling of the
responses is outlined below:
How did you feel about the USGS instructors?
• Good sometimes lessons got pretty long though
• I loved them. Good info :)
• LOVED them!
• Sometimes they would keep going on tangents
• They gave valuable information
• They were great
• They were really cool!
How did you feel about the adventure staff and leaders?
• Also super cool.
• Amazing
• Excellent. Nothing less.
• Friendly
• Good, they were nice
• Great instructors, very helpful
• LOVED them!

Any use of trade, firm, or product names is for descriptive purposes only and does not imply endorsement by the U.S. Government.
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• They were awesome
• They were very nice and good at being a counselor
Objectives of the AGC pilot program were met: all the students successfully completed the five-day camp, indicating
that the camp functioned logistically well. As a benchmark
for educational success, when asked about their future academic and career aspirations, all nine students reported they
planned on attending a university after high school, and six
students said they were interested in a career in science.

Going Forward

While first-year efforts were focused on the logistical functionality of the AGC and developing PBE activities that best
complimented STEM-oriented instruction, the next step is to
replicate and extend the AGC program. For 2019, the objectives are to fully develop a curriculum based on pre-defined
learning objectives and conduct a thorough pre-camp and
post-camp participant survey. WVU researchers will conduct
the survey, during which participants will self-evaluate their
newly-gained knowledge of educational objectives outlined in
the established curriculum. The inclusion of a formal evaluative process will add quantification for educational success
and sustainability of the program, while continuing to support the stated goal of the USGS and WVU partnership to
increase interest in the geosciences in America’s youth. The
Geo-STEM Camp is a primary contributor to this effort.
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How Can We Stop Harassment
in the Geosciences?
Eve Sprunt, Ph.D., Past President, American Geosciences Institute
Recent allegations of sexual harassment against astrophysicist Neil deGrasse Tyson ― and the inevitable media
spectacle of condemnations, denials, and debates ― have
brought the Earth and space sciences squarely into the spotlight of our current conversation about harassment.
Many of us look back on 2018 as the year of #MeToo. It
was a year of regrettable revelations and allegations about
prominent men such as Harvey Weinstein, Bill Cosby, and
Brett Kavanaugh. But it also was a year of hope, as an emerging chorus of voices drew widespread attention to issues of
harassment as never before.
In the wake of such gut-wrenching controversies, many
have asked what we can do to prevent harassment, and to
address it when it happens. A big part of the answer can be
found in a pioneering initiative that the American Geosciences
Institute (AGI) undertook recently, culminating in the May
2018 announcement of the AGI Statement on Harassment
in the Geosciences (https://www.americangeosciences.org/
content/agi-statement-harassment-geosciences).
The consensus document, which resulted from research
and deliberations by an ad hoc committee of representatives
from 10 geoscience organizations, outlines strategies for identifying and addressing issues of workplace harassment in the
geosciences. As defined in the statement, harassment encompasses a wide range of unacceptable behaviors, including but
not limited to rape, sexual assault, and sexual harassment.
“AGI expects those in the profession to adhere to the
highest ethical standards in all professional activities,” say
the opening lines of the document. “This includes the active
promotion of working and learning environments free of all
forms of harassment, aggression or coercion based on any
personal attributes, cultures, or differences in status.”
The statement provides guidelines for recognizing situations in which harassment is occurring, intervening in and
reporting instances of harassment, and enforcing policies
to prevent future instances of harassment. The document
also emphasizes that harassment should be unacceptable
“in all professional, educational, and informal geoscience
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“

The geoscience
community is leading the way in
tackling harassment issues,” said
Dowler. “As the
chair of the working group tasked
with looking at
ways to mitigate
harassment at the
national meeting
of the AAG, I have
been inspired by,
and grateful to,
AGI for taking the
lead on this critical intervention.”

settings,” including conferences and
field work.
Others already
are using the AGI
statement to craft
their own antiharassment policies. Dr. Lorraine Dowler, an associate
professor of geography at Pennsylvania State University
and a National Councilor for the American Association of
Geographers (AAG), recently praised the consensus statement.
“The geoscience community is leading the way in tackling
harassment issues,” said Dowler. “As the chair of the working
group tasked with looking at ways to mitigate harassment
at the national meeting of the AAG, I have been inspired
by, and grateful to, AGI for taking the lead on this critical
intervention.”
What’s more, AGI is making good on that commitment
― and taking it a step further. Throughout 2019, AGI’s
Earth Science Week public-awareness campaign celebrates
the theme of “Geoscience Is for Everyone,” emphasizing the
importance of diversity, equity, inclusion, and accessibility
throughout the field. The geoscience community should welcome everyone. And everyone should feel safe to participate
in the geosciences in a variety of settings free from the threat
of harassment.
What will come of the case of Dr. Tyson? That’s unclear
at this point. But what’s certain is that the geosciences can
only hope to thrive ― benefiting from the contributions of
the widest possible universe of participants ― if geoscience
organizations adopt, enforce, and provide ample education
regarding effective anti-harassment policies.
Eve Sprunt, Ph.D., was president of AGI in 2017-2018,
when the organization drafted and approved the AGI
Statement on Harassment in the Geosciences.
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CLASSROOM EARTH

Continuing My
Academic Journey
Heidi Harwick, SA-9084
Heidi Harwick completed her B.S. in Geology in 2018
and is currently a graduate student at the University of
Texas at San Antonio. She also works at Educational
Testing Service as a proposal production specialist in
the business development group. Prior to moving to San
Antonio in 2004, Heidi worked and lived in southern
California and served in the U.S. Marine Corps.

This December I finished my bachelor’s degree in geology, something I am
very proud to have accomplished. It felt
as if it had taken forever to complete
my degree, because I have been going to
school part-time and working full-time
for 10 years. Finishing my last semester
left me with a variety of emotions, and
it took a couple of weeks for it to sink in
that I was finally done. I am elated to
have reached this goal; t is as if a weight
has been lifted. I am also left wondering
“What’s next?” now that I have reached
the end of what I was working so hard
toward. I am glad to be finished, but I
know that I have more work to do going
forward.
I have always been interested in geology, but I wasn’t ready to go to college

Grand Teton
mountains in
Wyoming during field camp,
Summer 2017.

right after I finished high school. Instead
I joined the military, and served in the
U.S. Marines for five years. I worked in
California for a few years, then moved
to Texas when my husband got a job
in San Antonio. A few years later I felt
confident that I was ready to begin my
studies in geology, so I enrolled at Palo
Alto College (part of the Alamo Colleges
District). I began in 2008, and so I was
excited to complete my first milestone
in 2012, my Associate’s degree in geology. After graduating, I transferred to
the University of Texas at San Antonio
(UTSA) in 2013.
During the course of my studies at
UTSA, I remember planning out the
classes I needed to take, and feeling as
if vast amounts of time were stretched
out in front of me. I was taking 4 to 6 credit hours per
semester, and it seemed like
it would take an extraordinarily long time to finish
everything. I sometimes
felt overwhelmed and had
a hard time picturing what
would take place years down
the road. On the plus side,
I had completed most of my
core curriculum already, so
I was grateful to be able
to focus mostly on geology
courses.
UTSA mascot Rowdy Roadrunner
One major requirement I
decorated with streamers at the end
had to fulfill was attending
of the Fall 2018 semester.
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field camp. I chose to go in summer of
2017, the summer prior to my final year.
At that time, UTSA was just beginning
its own field camp, so I decided to go
to the University of Missouri’s camp in
Wyoming. Because I was working fulltime, I coordinated with my manager
and employer to take a 7-week leave of
absence in order to travel to and attend
the 6-week field camp. There I had the
opportunity to learn from other students
and teachers, and while the work was
often challenging, it was rewarding and
certainly worthwhile. With field camp
completed, I had fresh knowledge based
on field work and new experiences, so I
felt motivated to complete my remaining
courses. I took my last undergraduate
classes in the Fall Semester of 2018, and
it felt great to finish my last final exam
and know that I was free of school obligations until I started graduate school.
During my final year at UTSA, I made
up my mind to continue attending school
and seek an M.S. in geology. I felt that
attending graduate school would be beneficial and would provide me with more
opportunities once I started working as
a professional geologist. For me, choosing a graduate program to apply to was
easy. My husband and I have worked and
lived in San Antonio for 13 years and do
not have plans to move anytime soon. I
also enjoyed my undergraduate studies
at UTSA and wanted to continue there.
Continued on p. 51
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TALES FROM THE FIELD

Fear and Loathing. Not Far From Las Vegas
Vic Ridgley, CPG-5138
Vic Ridgley worked 15 years in hard- and soft-rock uranium exploration, and 34 years in gold, including 20 years at four producing Nevada mines. He is now semi-retired and freelances in technical writing
and editing.

The Rules:
Maintenance of lode claims used to
require documented ‘annual assessment
work’ amounting to $100 per claim carried out in a claim year ending August
31. Lapsed claims could be cured (reinstated) by resuming assessment work
later, providing there were no intervening claimants…
The Players:
•Dennis, a short-order cook who had
filed claims in the Rawhide Mountains
south of Kingman, AZ in 1969 and done
no assessment work since.
•George & Vic (G&V), two eager
young geologists aspiring to make their
mark in exploration.
•Jim, the voluble and gregarious
landman.
•Dean, their personable, affable boss.
•Frenchie, their corporate employer.
•Two unnamed security guards and
their unnamed boss, the Guard Service
Owner (GSO), in Kingman.
The Story:
G&V’s uranium reconnaissance program in the Arizona desert (summer,
1974) persuades them to stake claims
in the Rawhide Mountains, near the
appropriately-named Fool’s Peak. They
descend on the site on August 28th, and
find no evidence of competing claims
or current activity except for Dennis’
original 1969 claim posts. Jim goes to

check courthouse records in Kingman
and mentions, upon his return, that
while chatting up the county clerk (who
happened to be Dennis’ girlfriend), he
let slip the fact that G&V were picking
up where Dennis left off…
Panicked (and furious), G&V spend
the 30th holed up in a Wickenburg
motel, drawing up a claim map, writing
several dozen discovery notices, and
‘Dumpster-diving’ in and around the dry
bed of the Hassayampa River to obtain
discarded aluminum soda cans suitable
(and legal) to use as containers for the
claim notices to be attached to new posts.
A frantic dawn-to-moonlight campaign
on the property ensues to establish discovery lines for the claim block, followed
by a daily grind: install the corner and
side-center posts as well. Days later, a
directive from Frenchie: Repaper the
claim posts with new discovery notices,
so as to have documents dated before and
after Aug. 31, the end of the assessment
year (This is supposed to strengthen the
chain of title???).
Beginning on September 14th, G&V
repeat their earlier ordeal – Dumpsterdiving, notice-writing, and revisiting
all their old discovery posts with new
soda cans and new notices. During this
episode, a scowling, beer-bellied Dennis
shows up on the 17th and declares his
anger at Frenchie’s behavior. G&V smile
sweetly, provide him with Frenchie’s

Denver corporate address and phone
number, and resume repapering claims.
Dennis leaves. Confident that the pending problems have been shelved for now,
G&V resume paperhanging. But Dennis
is evidently not finished making statements; he reappears a couple of hours
later, with a .22 (!) starting a target
practice session in the general direction
of the paperhangers. G&V stare at each
other in disbelief and decide, without any
basis in fact, that Dennis really couldn’t
be stupid enough to KILL over this, so
they meet the challenge by slithering
from post to post, heads kept low, in
the hope that Dennis would run out of
ammo or treat his target practice as
his own quiet victory. That night, G&V
telephone Dean to report on their exciting afternoon. He allays their concerns
by stating that, In the event of deaths
by .22, the company will look after the
wives and children.
G&V hire drilling contractors to
begin an assessment-cum-validationhole (depending on which edition of the
claim paperwork you are inclined to
believe, pre- or post-Aug. 31) program on
the 20th, and they work unmolested for a
week. Then a guard hired by Dennis from
a Kingman security service confronts
the G&V show (geos, drill, cat) on the
27th at the property line. He declares:
“I am serving notice. You are trespassing on Dennis’ property. If you persist,
I will put a bullet in the radiator of the
drill rig, and you will be subject to the
full penalty of the law. I am authorized
Continued on p. 39
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EXECUTIVE DIRECTOR’S MESSAGE

Hard Work, Dedication,
and Investment
Aaron W. Johnson, MEM-2783
awj@aipg.org
Temperatures finally are rising in Colorado, and a hint of
spring is in the air. Warmer weather means more time outside and, for me, car show season is right around the corner.
Car show season is an important part of my life because, in
addition to being a geologist, I am a car guy. My first car was
a 1963 Ford Falcon Futura convertible. I bought it in April
of 1981, before I was old enough to drive. It needed plenty of
work. The brakes were spongy. The floorboards were rotten.
The convertible top was torn. It leaked transmission fluid, and
oil, and water. In fact, the only fluid it didn’t leak was grease
from the differential. I spent two years working on Betty, as
she would come to be known. Five days after I turned 16, I got
her licensed, and took her for a drive. I still have Betty. She
sits in my garage, and on sunny mountain days, my family
and I take her to car shows, or out for ice cream, or for a drive
in the mountains. Betty represents hard work, and sacrifice,
and dedication, and the satisfaction that comes from investing
yourself fully into a project.
When I take Betty to a car show, she draws a crowd. Almost
everyone has a story about a Falcon. For some, it was their
family car. For others it was Grandma’s car. For a few, as it
was for me, a Falcon was their first car. From 1960 through
1965, Ford manufactured and sold about 2.3 million Falcons.
In 1965, Falcon sales hit an all-time low of just 225,000 units.

The reason: the new Ford Mustang was similar in size and price
and was a direct competitor to the Falcon. The Mustang was
developed by Lee Iacocca, who had used the Falcon platform as
the basis for the Mustang. Today, most car enthusiasts recognize that without the Falcon, the Mustang would not have been
possible. More importantly, without the vision and leadership
of Lee Iacocca, the Mustang would never have existed.
Lee Iacocca was an automotive visionary, shrewd marketer,
and an excellent leader. Iacocca rose from an entry level position in engineering to Vice-President and General Manager of
the Ford Division in a mere 14 years. He oversaw the development of the Mustang, the Pinto, and the Ford Escort and
pitched the concept of the minivan to Ford before his move
to Chrysler. Iacocca reversed the fortunes of Chrysler and
introduced the mini-van to soccer parents across the United
States. After his retirement, Iacocca authored several books,
one of which, Where Have All the Leaders Gone, outlines the
qualities that he believed good leaders should possess: curiosity, creativity, communication, character, courage, conviction,
charisma, competence, and common sense.
In this issue of The Professional Geologist, you’ll find
profiles of the nominees for election to national office. These
nominees continue a strong tradition of excellent leadership
at the national level. During my time with AIPG, I’ve been
fortunate to work alongside excellent
leaders that consistently exhibit the
traits that excellent leaders possess.
Their hard work, dedication, and investment of time and energy are one of the
primary reasons that AIPG continues to
be recognized among the leading U.S.
geoscience organizations. Please take
the time to read through the candidate
profiles and vote for the candidates
that you want to lead AIPG forward in
the coming year. Their vision for the
future combined with the support and
hard work of the National Office staff
will ensure that AIPG continues to be a
strong voice for geoscientists throughout
the United States and abroad.
I hope to see many of you at the
AIPG Annual Meeting in Burlington,
Vermont, in September. I wish each of
you a safe, productive, and warm spring.
Best Regards,

Betty at the Flex Your Muscle car show in King’s Valley, Colorado. The small trophy on the
convertible top boot is the People’s Choice Award, voted on by the show attendees.
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PRESIDENT’S MESSAGE

Rising from the Rubble
Keri A. Nutter, CPG-11579
knutter@dowl.com
November 30, 2018.

Just a typical Friday morning. I had
just arrived at the office, started my
computer, and was enjoying my first cup
of coffee for the day. Ah, it was Friday
and I was looking forward to scratching
tasks off my to-do list before the calendar
turned to December.
And then it was 8:30am. I felt the
vibration in my chair and desk. The
pictures on my wall and shelves rattled
a little bit. I had the usual conversation
with myself: ‘hmmm, that was a good
one. I wonder if it will get any bigger?’
Then a jolt! I pushed back from my
desk and asked myself again ‘do I need
to take action?!’
And then it REALLY jolted and I
headed right for the doorframe (I know,
the desk was right there…); looking
up and down the hall I could see that
my co-workers had also done the same.
My rock specimens started falling off of
shelves they probably shouldn’t have
been on, picture frames rattled on their
wall hooks, and books launched off their
shelves. No one at the office seemed
panicked or overly concerned, but my
first thought, before the undulations
even subsided were of my children and
husband. After the shaking stopped we
took stock of the situation and were
immediately left-hooked with a sizeable
aftershock (which we would normally
consider to be a pretty good shake on
its own!)
Anchorage had been struck with a
7.0 Mw earthquake. The shaking was
quite the wake-up call on a chilly Friday
morning. After checking on each other
at the office and making initial contact
with their loved ones, by about 9am my
co-workers had filed out of the door one
by one to go check on their houses. The
shaking felt at my office, even on the second floor, wasn’t particularly aggressive
and no noticeable damage to the office
beyond some broken tchotchkes, toppled
plants, and minor cracks at sheetrock
joints. But that’s where the earthquake
I had felt clearly differed from the quake
others experienced.
www.aipg.org

My first phone call with the kids was
quick and they seemed unfazed – having been outside waiting for the bus
the scariest part was the flash of light
from blown transformers. My husband’s
text messages were calm but described
destruction at his office on the other
side of town and full-on emergency procedures were in effect. My family was
checking in on us and they all seemed to

“

shocks; so kids could play and we didn’t
have to be alone in our houses with rattling dishes and our own adrenaline. We
even baked a cake to celebrate a birthday
that night for one understandably disappointed 10-year-old.
While the November 30th Anchorage
quake was not the largest moment
magnitude quake I had experienced
(although the January 2, 2017, Iniskin

For the first time I can recall, there has been
public praise for engineers and geoscientists
and an outward respect shown for those professionals, not only for their immediate response to
the earthquake, but also the work done before
the shaking happened. Without quality work by
qualified and licensed professionals, our city’s
infrastructure would not have performed or protected public safety as well as it did.

be shaken up and their reaction didn’t
seem to match my own. Once the alert
from the Anchorage School District came
through that school was cancelled and
I had to pick-up my kids, I finally saw
and realized just how my town had fared
in the strongest earthquake since 1964.
Fires were burning around town and
traffic was at a standstill. There were
reports of collapsed bridges and highway
ramps, and rock-fall had closed both
highways leading out of Anchorage. I
was thankful that I lived only 6 miles
from the office because it was a stressful 90-minute drive home on a carefully
selected route to limit my path across
or under bridges. Unfortunately, my
husband wasn’t able to leave his office
because of traffic and because he is key
safety personnel, but we are so incredibly
thankful to my neighbor and friend for
being able to collect my children from
their school and keep them safe until I
could check on my own home.
The next 24 hours was quite subdued.
We spent the rest of Friday at our friend/
neighbor’s house to ride out the after-

quake was a 7.1 Mw, this one was much
closer to Anchorage), it was certainly the
strongest. But, we are a resilient state
and city and after a day of holing up to
ride out the worst of the aftershocks,
we got back outside and lived our lives.
Costco and gas stations were open and
the liquor stores and coffee carts were
bustling with customers only hours after

Continued on p. 39
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IN MEMORIAM
Paul M. Strunk, CPG-2036
Corpus Christie, Texas
May 11, 1934 - June 17, 2018

Member 1969

James (Jim) R. Chaplin, CPG-4422
Nobel, Oklahoma
July 16, 1937 - March 15, 2018

Member Since 1978
We have received notice from BarbaraLowry Chaplin that her husband Jim Chaplin
passed away on March 15, 2018. Barbara
writes: “Jim spent his entire career as a geologist and loved every minute of it. He taught
for 20 years at Morehead State University in
Morehead, KY, where he was a tremendous
influence in the lives of many still-practicing geologists. He
participated in field mapping for the USGS Mapping Program
in Kentucky back in the 1970s, and continued field mapping
later in Oklahoma for the OK Geological Survey. He retired
from the OGS in 2012 after 30 years of work in field studies,
sedimentology, paleontology, and in developing K-12 Teacher
Education programs. He had over 150 published works including peer-reviewed journal papers and many field guides.
Jim received his BS degree in Geology and Spanish from
Cornell College, his MS degree from the University of Houston
in Geology and Marine Biology, and did post-graduate studies
of conodonts at Virginia Polytechnical Institute. He had been
a member of AIPG since 1978.

Dr. Donald M. Hoskins, MEM-1980
Harrisburg, Pennsylvania
May 22, 1930 - December 5, 2018

Member 2000

Excerpt from Donald’s obituary “Donald Martin Hoskins, 88, of Lower
Paxton Township, passed away on
Wednesday, December 5, 2018 in Harrisburg
Hospital.... Dr. Hoskins was a United States
Army veteran, serving in the Army Corps
of Engineers in Germany immediately following WWII. He
was a life-long learner, with a BS and MS in Geology from
Union College and the University of Rochester, a PhD in
Paleontology from Bryn Mawr College, and a Masters in
Government Administration from the Wharton School of
the University of Pennsylvania. Don was employed by the
Commonwealth of Pennsylvania’s Bureau of Topographic
and Geologic Survey as a geologist from 1956 until his
retirement in 2001. After his retirement he continued to
serve as a volunteer for the survey up to the date of his
unexpected death, mentoring other geologists and sharing
his love of field work with them. ... He was also a member
and office holder in numerous organizations, including the
Memorial Society of Greater Harrisburg, the Geological
Society of America, the Harrisburg Area Geological Society
(HAGS) and the Power Squadron.”
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Excerpt from Paul’s obituary Paul Milton Strunk was born in Abilene,
Kansas, on May 11, 1934. He passed away
June 17, 2018.
Two of Paul’s proudest accomplishments
were receiving his bachelor’s and master’s
degrees in geology from Kansas State University. He also
remained an avid “Wildcatter” to the end!
He became successful in the Oil and Gas Exploration
Industry, serving on numerous Boards and Councils. His
career began in 1956 with PanAmerican and Skelly Oil
Companies. He, along with his partner, founded Fontana
Oil and Gas in Corpus Christi, Texas. They later merged
with Centura Inc., with Paul serving as President. After
resigning as President of Centura he founded American
Shoreline, Inc.
In 2002, Paul also became the South Texas pioneer in the
field of Renewable Energy. His company’s wind farms have
now spread throughout the Midwest, Texas and Mexico.
In 2017, Paul was only the tenth recipient of the American
Association of Geologists (AAPG) Foundations L. Austin
Weeks Memorial Medal - the organizations highest honorgiven in recognition of philanthropy and service.
In addition to his professional activities, Paul has been
active in civic and governmental affairs. He supported a
number of charities in his local area which focused primarily on programs for children and families.
To quote a dear friend, “Paul was brilliant, yet humble,
in all of his successes. Few people outside his profession
knew what amazing accomplishments he had in Geology
and Wind Energy developments. Paul was admired and
respected by all in his profession. The man from Kansas
blessed Texas big time with his presence

James A. Shultz, CPG-6087
Burlington, Kentucky
January 10, 1949 - December 7, 2017
Member Since 1982
Excerpt from Jim’s obituary James “Jim” Shultz, 68, of Burlington, KY,
entered eternal life on Thursday, December
7, 2017 at St. Elizabeth Grant Hospital in
Williamstown, KY. He was a man who continued to be on the path to improving himself thru
his faith in Jesus Christ. When asked how he
was doing by anyone, he’d always respond with, “better than
I deserve”. Earlier in his life, he was very much a private person, but in recent years he had become much more social, to a
point where he’d talk to anyone, anywhere about his faith. His
passion was the ministry of Answers in Genesis and his love
was volunteering at the Creation Museum. He was a loving
father to his sons and a caring husband to his wife, Eileen.
Recently, he also was blessed with becoming a grandfather
to Lily, whom he loved dearly and often FaceTimed by phone.
His love of cooking, photography and music were passed down
to his sons, Christian and Ken.
www.aipg.org

IN MEMORIAM
Alvis L. Lisenbee, MEM-1747
Rapid City, South Dakota
December 3, 1940 - November 16, 2018

Member Since 2009

The Department of Geology and Geological Engineering at
the South Dakota School of Mines & Technology (SDSM&T)
has lost one of the giants in its history. Dr. Alvis L. Lisenbee,
77, died Friday, November 16th, 2018, of complications following surgery at the Rapid City Regional Health Home Plus
Hospice. He joined the faculty at SDSM&T in 1972, served as
department head from 1978-1985, and retired in 2006 after
34 years of distinguished service to the university as well as
to the State of South Dakota.
As an emeritus professor, Dr. Lisenbee was very active in
outreach activities including the Journey Museum, the Darton
Geological Society, Road Scholars, and the Elderhostel; he
also continued his active research program with the other
faculty and graduate students in the department in addition
to teaching at the various field camps throughout the year for
the Black Hills Natural Sciences Field Station. It was only five
weeks before he passed that Dr. Lisenbee led a memorable
field trip for the students and faculty in the department to
the Bighorns uplift and the Powder River basin. He was in his
element whether on an uplift or a plate boundary, enlightening
all around on the structural and tectonic implications.
We will always remember Dr. Lisenbee not only for how
effective he was as a teacher, but also how he cared about
the students, even to the extent of lending them money to
get out of a jam. Dr. Lisenbee also contributed greatly to the
understanding of Black Hills geology, especially in the nature
and timing of the Laramide uplift.
Along with graduate students under his direction as well as
colleagues, Dr. Lisenbee spent much of his time in the field,
and as a result compiled many 7.5’ geologic quadrangle maps.
Being a structural and tectonics geologist, his research ranged
widely with applications in oil and gas, metallic ore deposits,
and hydrology. He authored and coauthored many significant
publications, including the Tectonic Map of the Black Hills
uplift and numerous publications on Laramide structures in
the Rocky Mountains, with particular emphasis on the history
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and characteristics of the Black Hills uplift. Dr. Lisenbee also
conducted research in Nevada and New Mexico in collaboration
with mining and oil companies and geological surveys. From
the time of his doctoral research in western Turkey until the
summer of 2018 at his last Taskesti field camp, he developed
a comprehensive understanding of the tectonics of Turkey
and its complex arrangement of accreted microplates. By the
time of his passing, he had almost completed a structural
contour map of the Niobrara Formation from the Black Hills
south to the Wyoming Colorado border. The hope is that the
department will be able to facilitate the completion of this
map, which also shows the distribution of major structures
and oil and gas fields.
Prof. Lisenbee was born in Lamesa, TX, and grew up in
Artesia, NM. He earned his bachelor and master’s degrees
in Geology from the University of New Mexico, and his Ph.D.
from Penn State. He is survived by his partner, Kathleen
Christopherson, seven stepchildren and 18 grandchildren, as
well as a large circle of loving friends.
Contributed by Colin Paterson, Ph.D., Professor Emeritus,
SDSM&T, and Christopher Pellowski, Ph.D., SDSM&T. The
last paragraph of information from public sources has been
added by the Editor.

Thomas W. Swinehart, CPG-3637
Lancaster, Ohio
September 21, 1943 - December 20, 2018

Member Since 1976

Excerpt from Thomas’ obituary “Thomas Warren Swinehart, 75 of Lancaster, Ohio, a devoted
husband, loving father, and grandfather, went to be with the
Lord on Thursday, December 20, 2018, surrounded by family.
Tom was born on September 21, 1943, to Carl Francis and
Wilhelmina (Mina) Daus Swinehart. He is survived by his wife,
Carol, brother, Richard of Willoughby, Ohio, two sons William
Carl of Illinois and his children Benjamin Thomas, Bridget
Diane and Abigail Joyce and son Kurtis Andrew (Josephine) of
Rhode Island and his daughter, Kaitlyn Sophia. Tom graduated from Cleveland Heights High School, obtained his undergraduate degree at Muskingum University. He received a
Masters Degree in Geology from Miami University in 1969 and
was immediately drafted. Tom served his country in Vietnam
September 1969 to April 1971 in the Army as a Sergeant in

www.aipg.org

the Military Police. On returning to the states he married
Carol K. Foss on June 12, 1971, in Stamford, CT. They were
happily married for 47 years. Tom worked as a geologist with
AEP for 28 years, first in Charleston, WVA (1971), then was
moved to Athens, Ohio (1972-1977) and finally to Lancaster,
Ohio. He resided in Lancaster from 1977 to his death. After
retiring from AEP in 1999, he started working as a financial
advisor for CKFS Web Page Design, LLC. While working in
that capacity, he began to delve into community service. He
served on the finance committee and board of the United
Methodist Community Ministries. He was the President of
the local section of SME (Society for Mining, Metallurgy, and
Exploration) and yearly meeting planner. He was a longtime
member of the AAPG (American Association of Petroleum
Geologists). He was currently serving as the secretary and
had served as an at-large member of the AIPG Ohio Section
(American Institute of Professional Geologists). ”
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TEST YOUR KNOWLEDGE
Answers on Page 40

Robert G. Font, CPG-03953
rgfont@cs.com

1.

In our studies of glacial environments, what do we mean by an arête?
a) An oval, asymmetrical hill of glacial drift indicative of the direction of movement of the ice sheet.
b) Winding ridges of glacial drift deposited by streams flowing through tunnels in the ice sheet.
c) A knife-edged ridge connecting two or more peaks and separating adjoining cirques.
d) No cold glaciers for me, hombre; bring on the heat!

2.

In these bivalves, the shells are found on the upper and lower surfaces of the organism.
a) Pelecypods.
b) Theropods.
c) Brachiopods.
d) I eat and digest bivalves, dude; I don’t study them.

3.

In terms
a)
b)
c)
d)

4.

Silica content is inversely proportional to the viscosity of a magma:
a) True.
b) False.
c) True or false? Dude, are you getting soft with these questions or what?

5.

Consider a thick, horizontally-lying, isotropic and homogeneous layer of unconsolidated sediment at the surface.

of weight-volume relationships, the volume of the voids divided by the total volume defines:
Void ratio.
Water saturation.
Porosity.
Man, the weight-volume relationship that I know about is that the
more you weigh, the more volume you are bound to occupy.

Recall that from the Mohr-Coulomb criterion we may write:
NØ = tan2 (45o + Ø/2) and P1 = P3 NØ + 2C NØ1/2
And, let:
PV = vertical stress = P1 = major principal stress; Ph = horizontal stress = P3 = minor principal stress; P2 = intermediate principal stress = P3; Ø = angle of internal friction of the sediment; γ = unit weight of the sediment; Z = depth;
C = cohesion.
From these conditions, at what depth (Zo) will the value of the horizontal stress (Ph) be zero?.
a) (2Cγ) * NØ1/2
b) (2C/γ) * NØ1/2
c) (γ/2C) * NØ1/2
d) I spoke too soon, dude!
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TALES FROM THE FIELD
Fear and Loathing, continued from p. 33

President’s Message, continued from p. 35

to stop you from drilling.” Back to town to regroup. Calls to
Frenchie and lawyers. The lawyers call the GSO. Saturday
morning (the 28th), a repetition of Friday’s scene. The GSO
has decided, against Frenchie’s legal advice, not to back down.
Sunday morning (the 29th), Frenchie’s lawyers persuade the
GSO to yield. The GSO calls Dennis; Dennis calls the driller
and threatens to personally put his own bullet in the radiator.
The driller calls G&V to quit. G&V recruits a braver (or more
foolish) driller, and grants him legal indemnification, including
buying him a new radiator, or a new drill, or looking after his
wife and children, as Dean promised to do for G&V.
Friday, October 11th. G&V show up with their new contractors. Frenchie thinks it would be prudent to protect them
better, so…Frenchie calls the GSO to supply a man. Not one
to miss an opportunity, the GSO calls Dennis and says, “Say,
do you know that Frenchie is trying to get on your property
again? Don’t you think you need protection?” Dennis says,
“Yes.” Instead of just one guard, now there are two. They ride
down together from Kingman in one truck, take positions on
each side of the property line, and defend their respective
turfs. Dennis’ guard (inside the line): “You are trespassing on
Dennis’ property. If you persist, (blah, blah, blah)…” Frenchie’s
guard (outside the line): “You are interfering with mineral
exploration activities, legal under the Mining Law of 1872…
(more blah, blah, blah).” After exchanging business cards, the
caravan drives to the current drill hole, where the speeches
are repeated less energetically, and work resumes.
Over time, relations deteriorate. Dennis’ guard drives to a
telephone early on the 13th (Sunday), and triggers a plan to
have the entourage arrested for trespass. The Mohave County
Sheriff arrives at noon to serve a warrant. G&V politely
explain that, on BLM land, he is out of his jurisdiction, that
the warrant is improperly drawn (incorrect Section, Township
& Range), and that any arrest will be met by suit against him
and the county for false arrest. G&V will NOT consent to cease
drilling, but offer to meet the Sheriff at the jail in town so he
can make the arrest more conveniently. He declines to provide
the jail address, and states he will come out tomorrow with a
correctly-drawn warrant and enough manpower and vehicles
to take us all in.
But then he undermines the legal solemnity of the situation
by requesting the correct legal description for the warrant and
location of the next hole, so he can find the rig!
Late Sunday-night phone calls from Frenchie’s lawyers
to the Mohave County Attorney end the fracas. Drilling continues, no uranium is found, and Dennis yields the property
– gracelessly – in court two months later. He does, however,
tell Dean in court that he (Dennis) and Frenchie have been
snookered by the GSO: Both of them, he says, should have
cooperated to the extent of sharing the cost of one guard,
instead of each hiring his own! Dean, always affable, agrees.
________________________________

the initial shaking. We even had some of our main roads
patched up within 3 days and traffic was up and running at
almost normal.
While scary and a bit unnerving, the November 30th earthquake has provided a great educational opportunity and the
collaboration of professionals around Anchorage has been
phenomenal. But the biggest takeaway from the damage and
post-quake inspections has been the strengthening of the
geoscience and engineering community in Anchorage. Where
many of us were friendly competitors, we all came together to
work as a collaborative unit and regularly share information
with one another to support the public. For the first time I can
recall, there has been public praise for engineers and geoscientists and an outward respect shown for those professionals,
not only for their immediate response to the earthquake, but
also the work done before the shaking happened. Without
quality work by qualified and licensed professionals, our city’s
infrastructure would not have performed or protected public
safety as well as it did.
This in turn emphasizes the importance of professional licensure: where geoscientists are licensed or certified, the work is
going to be done in accordance with the standard practice of care
with the goal of protecting the health and safety of the public.
I want to thank my AIPG family that checked in on us,
almost immediately after the shaking had stopped – it means
a lot to have friends and colleagues looking out for you when
unexpected disaster strikes. And I now know you all have
earthquake alerts on your phones…. ☺

Many individuals have heard this account, but have
difficulty believing that Dean actually said he’d look
after the wives and children following the target shooting episode, but it’s the truest fact in the whole story!

www.aipg.org

Student and Young Professionals
Career Workshop
Saturday, September 21, 2019

AIPG will present a one-day workshop for students
and young professionals at the Geological Society
of America annual meeting, which will be held in
Phoenix, Arizona. The workshop is intended to help
students successfully transition from the classroom
into the workforce and to guide both students and
young professionals as they start careers in the mining
industry. Participants will learn about the importance
of balancing life and work demands, expectations of
employers, how to navigate the hiring process, what
techniques can be used to stand out as a candidate,
how to prepare a CV, and strategies for professional
development.
Presenters from industry will share their knowledge
and experiences as employers, plus speak about their
own career paths. The workshop will include several
coffee breaks for networking, a lunch with presentations and flash mentoring.
We are looking for AIPG members to participate
in the workshop as presenters and during the flashmentoring session. Please visit the Geological Society
of America annual meeting page for more details and
to register as a student or mentor.

Apr.May.Jun 2019 • TPG 39

ANSWERS TO “TEST YOUR KNOWLEDGE” ON PAGE 38
Answers:
1.

The answer is choice“c” or “A knife-edged ridge connecting two or more peaks and separating adjoining cirques.”
Choice “a”best refers to a drumlin and choice “b”defines
an esker.

2.

The answer is choice “c” or “brachiopods.” In pelecypods,
the shells are located on the left and right sides of the mollusk. Theropods are not bivalves, but an order of dinosaurs
characterized by hollow bones and three-toed limbs.

3.

The answer is choice “c” or “porosity.” Void ratio is the
volume of the voids divided by the volume of the solids.
Water saturation is the volume of the water divided by the
volume of the voids.

4.

The answer is choice “b” or “false.” Silica content is directly proportional to viscosity.

5.

The answer is choice “b” or (2C/γ) * NØ1/2; the proof now follows. From the information given, we may write:
Pv = γZ				

(1)

Pv = Ph NØ + 2C NØ1/2		 (2)
γZ = Ph NØ + 2C NØ1/2		 (3)
Ph NØ = γZ - 2C NØ1/2		 (4)
Ph = (γZ/ NØ) - 2C NØ-1/2		

(5)

At the surface, Z = 0 and (5) becomes:
Ph = - 2C NØ-1/2			(6)
Note that Ph in (6) represents a tensile stress. To find the depth Zo where Ph = 0, we rewrite (5) as follows and solve for depth:
0 = (γZ/ NØ) - 2C NØ-1/2		 (7)
(γZ/ NØ) = 2C NØ-1/2			(8)
Z = Zo = (2C/γ) * NØ1/2		 (9)
Equation (9) is the answer to our question. At depths greater than Zo, the value of Ph represents a compressive stress.

Geologic Ethics & Professional Practices
is now available on CD
This CD is a collection of articles, columns, letters to the editor, and other material
addressing professional ethics and general issues of professional geologic practice that
were printed in The Professional Geologist. It includes an electronic version of the now
out-of-print Geologic Ethics and Professional Practices 1987-1997, AIPG Reprint Series
#1. The intent of this CD is collection of this material in a single place so that the issues
and questions raised by the material may be more conveniently studied. The intended
‘students’ of this CD include everyone interested in the topic, from the new student of
geology to professors emeritus, working geologists, retired geologists, and those interested in the geologic profession.
AIPG members will be able to update their copy of this CD by regularly downloading
the pe&p index.xls file from the www.aipg.org under “Ethics” and by downloading the
electronic version of The Professional Geologist from the members only area of the AIPG
website. The cost of the CD is $25 for members, $35 for non-members, $15 for student
members and $18 for non-member students, plus shipping and handling. To order go to
www.aipg.org.
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Topical Index-Table of Contents to the Professional Ethics and
Practices Columns

A topically based Index-Table of Contents, “pe&p index.xls” covering columns, articles,
and letters to the editor that have been referred to in the PE&P columns in Excel format is
on the AIPG web site in the Ethics section. This Index-Table of Contents is updated as each
issue of the TPG is published. You can use it to find those items addressing a particular area
of concern. Suggestions for improvements should be sent to David Abbott, dmageol@msn.com

Compiled by David M. Abbott, Jr., CPG-04570
5055 Tamarac Street, Denver, CO 80238
303-394-0321, dmageol@msn.com

Field Camp Tales

Experience in the field is a vital part
of geoscience education as reflected in
the “Don’t Forget Your Hand Lens!”
discussion in column 169. Field camp is
the most comprehensive way of getting
this experience for most geoscientists
and is commonly described as a “capstone” experience1 and as a part of the
“Student to Professional Geoscientist
Metamorphosis” Victoria Stinson
describes. Several contributions in the
January 2019 TPG point out that field
camp is about more than learning to
measure strikes and dips. The experience can teach you a lot about yourself.
Shirley Tsotsoo Mensah’s reflections
on her field camp experience demonstrate this. Like many, Mensah had no
previous camping and/or hiking experience. As Mensah notes, “The thought of
the possibility of ticks hiding in my hair,
poison ivy causing irritation to my skin,
and snakes hiding in the field was not

“

2.
3.

fer testing, well drilling installations,
groundwater sampling and monitoring,
surface geophysics, remediation design
and implementation, and includes
HAZWOPER training.2 This focused
field camp experience will certainly be
a plus for those wishing to pursue a
hydrologic career. On the other hand,
generalized geology has its virtues. As
G.K. Gilbert remarked in 1906, “It is
the natural and legitimate ambition of
a properly constituted geologist to see a
glacier, witness an eruption, and feel an
earthquake.”3

Continuing Relevance of
Field Camp

Dan Wood and Jeffrey Hedenquist’s
article, “Mineral exploration: discovering and defining ore deposits,” in
the January 2019 issue of the SEG
Newsletter makes the point that “fewer
deposits are likely to be discovered near
the surface;” that the days when the

I suggest that field camp will remain as important as ever, perhaps even
more so.

fun news to me. I freaked out…!” Then
there were the standard field problems
as Mensah reports, “Aside from battling
critters, I was having some trouble mapping since I had not had much exposure
to structural geology out in the field. As
mapping continued, however, I started
to understand a lot of things out in the
field which were previously abstract to
me.” Mensah deserved being the cover
photo for the January TPG.
While the traditional 6-week summer
field course is great, if you can afford the
time and money, there are alternatives.
1.

Metropolitan State University of Denver
(MSU) gives its students field problems
with each class along with having shorter field trips that provide the equivalent
field time in a much more time and
money affordable basis for its non-traditional students. Being in Denver where
rocks hang out helps a lot. In addition,
MSU offers field trips to Europe and elsewhere as Dani McDowell describes in
her “Unforgettable Applied Volcanology
in Italy.” My own undergraduate field
class used a similar approach. New
Hampshire has granites and metamorphic rocks covered by glacial deposits
and lots of trees. So the field geology
course included a week mapping folded
sedimentary rocks in New York and 3
weeks in Guatemala and El Salvador
clambering around volcanoes.
Ingvild Haneset Nygard, Elijah J.
Chandler, and Alexander C. Reimers
each contributed articles on their
experiences with Western Michigan

University’s Hydrology Field Course
based in Kalamazoo, MI. None of them
are WMU students; Nygard is Norwegian,
Chandler attended Humboldt State
University, and Reimers received his
BS from North Dakota State University
and is now at Clemson University. Their
home-school diversity reflects the fact
that only a few schools offer field camps
and those that do welcome students from
elsewhere in order to get the enrollments
needed to keep the camps going. Western
Michigan’s Hydrology Field Camp is
obviously focused on hydrology, aqui-

stereotypical old prospector and burro
discovered new metallic deposits has
passed. Wood and Hedenquist argue
that the discovery of deeper deposits
will be made by exploration teams using
increasingly sophisticated geophysical
and geochemical tools that can penetrate
to greater depths and who are willing to
drill deeper holes using improved drilling technologies. Wood and Hedenquist’s
paper expresses an opinion about the
future of metallic mineral exploration
that I’ve had for some time. Mineral
exploration is or will be following the

Pourtabib, Kristina, 2013, A Capstone Experience, TPG, Sep ′13; Jarvis, Stephanie, 2011, Notes from the Field, TPG, Sep ′11; and
other articles listed in the “field work” and “geoscience education” topics in the PE&P Index.
When I visited Western Michigan and the Michigan Geological Survey (on campus) last fall, I learned that Wayne County, which
includes Detroit and surrounding area, has only one rock outcrop in the whole county. I also learned that WMU is the place to go to
focus on the geology of Michigan south of the UP.
Gilbert, G.K., 1906, The investigation of the San Francisco earthquake: Popular Science Monthly, 96:97.
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oil and gas business from the field to
the office. Given that most areas of
geoscience practice (including hydrologic
and environmental) are increasingly
dependent on geophysics and the drill, is
field camp still the important capstone
experience it has traditionally been?
I suggest that field camp will remain
as important as ever, perhaps even more
so. Examination of outcrops reveals the
complexities of lithology (or petrology),
stratigraphy, and structure at a variety
of scales (hand samples to multiple outcrops) to a degree that pictures in textbooks cannot do. There is a reason most
field camps are held in the western US,
that’s where the rocks hang out. Shirley
Tsotsoo Mensah expressed it eloquently
in her article in the January 2019 TPG,
“As mapping continued, however, I started to understand a lot of things out in
the field which were previously abstract
to me.” It is not just undergraduates who
visit the west for field camps. A number
of field trips for professional petroleum
geologists tour areas in the west as well
each summer. These are field trips not
associated with a geoscience society
meeting, another place to see rocks in the
field. Colorado’s Piceance Basin with its
spectacular geology and basin-centered
gas is one such destination.
I welcome additional comments on
this topic, particularly from practicing
geologists, about the value of seeing
rocks in the field.

from dredged sand and that the answers
to the question about the sustainability
of the sand extraction business in the UK
differ from the US. While I didn’t attend
this meeting, I do know a bit about the
sand industry in the US.
Sand is used for a variety of markets:
construction aggregates and industrial
sand are the major categories of sand
use. Construction aggregates include
crushed stone, sand, gravel, slag, or
other material such as recycled asphalt
pavement or recycled concrete used in
portland concrete, asphalt, road base,
railroad ballast, concrete block and pipe,
filter stone or sand, etc. Most construction aggregates are consumed by the
concrete and asphalt industries. In 2017,
the USGS estimated that 981 million

are (or were) located on the edges of
most cities and towns. In the Colorado
Front Range, the sand and gravel quarries have migrated downstream due to
deposit depletion or unavailability along
the South Platte River and the particle
size (particularly gravel content) has
decreased with increased distance from
the mountain front southwest of metro
Denver. Much of the construction aggregate now comes from three crushed stone
quarries located in the Denver foothills.
While the sustainability of the sand
and gravel business in the US may not
be as critical as it is in the UK, it is still
an issue. The particular market for sand
(construction or industrial) makes a
good deal of difference in the availability
of supplies. However, consumption is

short tons of construction sand and
gravel were produced in the US (M.J.
Zdunczyk, Mining Engineering, July
2018, p, 45). Major markets for industrial
sand are frac sand (≈62% of the total,
M.J. Zdunczyk, Mining Engineering,
July 2018, p, 58), abrasives, ceramics,
chemicals, fillers (ground and whole
grain), glassmaking, filtration for swimming pools, foundry uses, recreational
uses (sand traps), roofing granules and
fillers, and well packing and cementing applications. US consumption of
industrial sand in 2017 was about 110
million short tons (T.P. Dolley, Mining
Engineering, July 2018, p, 63). The St.
Peter Sandstone is a major producer of
frac sand and glass sand and extends
throughout the Midwest from Minnesota
to Arkansas. Sand and gravel quarries

increasing while aversion to living near
quarries grows as well. The sustainability of the sand and gravel business,
like that of all minerals, will become an
increasing problem.

The Professional
Geologist & Ethics: A
Cautionary Tale

W.L. Mathews’ article, “The professional geologist & ethics: a cautionary
tale,” in the Jan/Feb/Mar ′19 TPG is an
unusual and instructive story of a geologist’s introduction to and sliding down
the slope of bribery in a foreign country
leading to a criminal indictment for violation of the Foreign Corrupt Practices
Act. Everyone should read it and pass a
copy on to friends and colleagues.

Is Sand Extraction a
Sustainable Business?

The Geological Society of London
sponsored a January 30, 2019 meeting, “Sand and the sandbank: is sand
extraction a sustainable business?” The
meeting notice stated that “The global
demand for sand has been growing rapidly, leading to concerns that current sand
use may not be sustainable. The meeting
will examine the industrial demand for
sand and whether existing resources are
sustainable.” I suspect that given the
population density of the UK, that much
of the concern over sand use there comes
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Carbon-free by 2050

“Carbon-free by 2050” was the title
of an email I received from my local
power provider, Xcel Energy in early
February. The links in the email touted
Xcel’s planned improvements in the
supply of electric power from wind and
solar sources. There was zero information on switching from gas-fired furnaces
and other appliances between now and
2050. If the intent is to be carbon-free by
2050, why aren’t we starting to stop the
sale of gas-fired appliances and offering
programs to assist with the replace-
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ment, especially of gas-fired furnaces,
with electric appliances that last for a
long time?
On December 24, 2018, Colorado
Governor Hickenlooper declared a disaster emergency due to a shortage of propane in Colorado that was impacting
about 33,000 propane customers who
primarily live in rural areas. “These
customers may not be able to receive
enough propane to heat their homes in
the near future,” the Governor’s press
release stated. Hickenlooper issued the
verbal executive order due to propane
production issues combined with the
ongoing shortage and anticipated severe
weather. The executive order suspends
hours-of-service regulations for intrastate commercial truck drivers. The regulations were suspended until January
8th at midnight. According to the governor’s statement, a number of state
agencies along with the Colorado and
New Mexico Propane Gas Associations
determined that the shortage presents
“a clear risk to populations dependent
on propane for heating.”
The last week of January was marked
by the incursion of the Polar Vortex into
the northern midwestern and eastern
states. The TV news reported that Xcel
Energy was requesting that Minnesota
customers turn down their thermostats
in order to conserve so that everyone
would be able to heat their homes to at
least a cool, but tolerable level.
The gas shortages in Colorado at the
end of December and Minnesota at the
end of January should alert people to the
importance of fossil fuels in heating our
homes; gas in the Midwest and West and
fuel oil in the northeast where digging
pipelines is very expensive. I haven’t
seen any evidence that many people have
learned from these events.
Doug Peters, CPG-8274, contributed
the following thoughts on this topic.
www.aipg.org

“There probably are two parts
to the lack of discussion on appliances and furnaces. One is that it
means acknowledging this issue will
be a direct and big hit to individual finances, and manufacturing,
something the environmentalists try
to avoid because people get angry
when unneeded expenses are foisted
upon them by those who don’t care
who gets hit. A similar discussion
occurred when the mandate to eliminate the old-style light bulbs was
pushed through. However, those costs
were considerably smaller as long
as new bulbs could be used in the
same light fixtures (i.e., no need to
change a lot of personal or commercial infrastructure). The variety of
available and politically correct light
bulbs increased dramatically when
everyone figured out that one size
(the standard CFLs that first came
out) did not fit all light fixtures and
getting people on board meant making direct replacements available for
all sizes of light fixtures already in
use. Changing everything to electric
heating, cooking, etc. is not going to
be cheap or quick or simple, and will
therefore be an anathema to those
who like simple answers to complex
problems of supply and demand and
to those whose finances are not able to
absorb that sort of major shift.
“Oh darn, we forgot that the already
aging electrical infrastructure probably can’t handle everyone switching
to electric-only sources of energy for
homes and businesses. There have
been many instances in the past
decade of summer cooling demand
pushing or exceeding electric supply
and transmission capabilities. Where
does the additional electric supply
and increased transmission capacity
needed to replace all the fossil fuel
BTUs come from?? That is not going to

be a cheap fix!!! And, what about those
industries that use fossil fuels for
things like large furnaces that can’t
be converted to electric only?? Well,
guess we will just have to ship those
jobs to a country without progressive
ideals for removing all fossil fuel use,
like China?
“Then we get into the really thorny
issue of who is going to subsidize
all these changes because the voters likely will rebel once they figure
out that they will get hit with many
thousands of dollars of new purchases
(and costs to dispose of old tech) just
to satisfy the government mandates,
and considerably higher energy costs
as well. Well, if we use Colorado’s
new governor, Jered Polis’ political
methods (per his campaign and start
of his administration), we just say all
this good stuff will happen and it will
be free to all, without any apparent
concept up front of how it gets paid
for in reality. Unfortunately, reality still happens! Bummer for the
‘progressive’ ideologues of the day to
have to explain that away (but that
may be beyond the limited terms of
office for current incumbents, including Polis, and so such considerations
don’t count).
“The second is the manufacturing
and disposal part of such a change.
Well, manufacturers already make
many electrical options for things like
stoves, ovens, and furnaces. Maybe
just a major expansion of plants will
be needed to handle the huge change
in demand for such electrical appliances. Will they bother to expand or
just keep production levels within the
capacities of their currently available
factories? What if supply doesn’t keep
up with sharp increase in demand
for any reason? (By way of example,
we had to wait two months for a new
washer and dryer set thanks to the
sudden demand increase caused by
just a sales discount for the particular
model we purchased.) Guess folks will
just be screwed and eat out or use
sterno, white gas camping stoves, or
something for heat until their spot on
the waiting list gets to the top of the
stack for their new expensive appliances and furnaces.
“And who pays to recycle (we won’t
even mention a ‘trash’ option because
that just would not be ‘correct’) all of
the stuff that is going to be streaming
out of homes and businesses to keep
up with these changes? Talk about
‘disruptive’ (a word I increasingly am
hating for its new overuse) events
Continued on p. 49
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PROFESSIONAL SERVICES DIRECTORY

Mentors are a priceless resource.
Consider becoming one today.
Check the box on your dues renewal.

Military Geology
If any of our readers have an interest in
Military Geology, or the History of Military
Geology, please contact The Editor at jlbassoc@gmail.com.

Comments on proposed rule:
Modernization of Property Disclosures
for Mining Registrants
Comments on the U.S. Security and Exchange Commission’s (SEC’s) proposal are available at https://
www.sec.gov/comments/s7-10-16/s71016.htm
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If any of you have expertise in these topics,
especially the influence of geology on the
Revolutionary, 1812, or Civil Wars, and can
submit a paper to TPG for the July-AugustSeptember issue (deadline 15th May) please
let me know.
John Berry, CPG-04032, Editor
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Want to purchase minerals and other oil/gas
interests.
Send details to:
P.O. Box 13557, Denver, CO 80201.

This service is open to AIPG Members as well as
non-members. The Professional Services Directory
is a one year listing offering experience and expertise in all phases of geology. Prepayment required.
Advertising rates are based on a 3 3/8” x 1 3/4” space.

ONE YEAR LISTING FOR ONLY:
AIPG Member		
$400.00
Non-Member		
$500.00
Space can be increased vertically by
doubling or tripling the size and also the rate.

Reach out to more
than 7,000 members
worldwide.
advertise here!

We are individuals...
We are grandparents, parents, sons, daughters,
siblings, cousins, aunts, uncles...
We are community members...
We are scientists...
We share a love for the geosciences...
We share a desire to contribute to the
common good...
We believe in advancing our profession...

we are aipg

set the standard, raise the bar, pass it on...
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EDUCATOR’S CORNER
Note from the Editor:
In this issue, our “Educator’s Corner” considers why so many college students, practicing scientists and even academic geologists tend to overlook the nature of science and how it differs from other ways of knowing, especially, that of technology. Dr.
Nuhfer has a long history in teaching, learning, and assessment of learning in science. He and his co-investigator recently
published on these topics in “Microbiology & Biology Education” and “Numeracy.” In this column, he discusses the underlying
concepts of science, and their relevance to geoscientists, members of the public and other professionals.
In my own opinion, the educated public’s inability to understand the actual nature of science, and our inability to communicate it to others, have effects that are detrimental to the well-being of our society. Scientists discover and systematically test
the knowledge on which their explanations rest; they don’t invent the explanations through any process that resembles creative
writing, political consensus, or faith-based belief systems. Discovery provides the evidence, and evidence is what gives scientists
confidence in the validity of the theory of evolution, the value of vaccination, and the reality of current global warming — all “hot
topics” (no pun intended) in today’s political landscape. A society that is dismissive of science achieves that condition through
acquiring a disrespect for the discovery of knowledge. That’s a dangerous condition for any society to be in. As professionals we
should be able, from the very beginnings of our careers, to explain the underpinnings of our discipline to all who ask.

Teaching Geology for
Educating Citizens about
Science
Edward B. Nuhfer, CPG-2808 (retired)
enuhfer@earthlink.net
Ed Nuhfer holds a doctorate in geology from University of New Mexico and served as a past Editor for AIPG. His geology experience includes university teaching, geological surveys and private industry. In recent years, he has served several universities
as their Director for promoting success in university teaching and developing higher level reasoning skills in students.
Only a small portion of students in geology classes ever
become professional geologists. Most students in our classes
are those fulfilling a general education requirement. Our readers already know that these are the requirements of the institution that all students, regardless of major, must meet. The
students meet these by taking one to three courses from each
of the metadisciplines of science, social science, humanities,
mathematics, and arts. (A metadiscipline describes a category
under which several disciplines are united through a developed
way of knowing that they hold in common. Science’s way of
knowing unites several familiar disciplines like biology, chemistry, geology, and physics.) When one seeks to understand why
these requirements exist, one visits the institutions’ catalogs to
read their sections on general requirements. Under the science
requirement, the primary outcome that the institutions usually express is for students to understand what distinguishes
science and how it works.
Most college faculty have experienced a student complaint:
“Why do I have to take a course in xxx? How will I ever use
THAT in my job?” We need to realize that reasons exist for such
questions, and some reasons are not flattering to educators.
(1) The student has never read the catalog section on
general requirements.
(2) The writers of the catalog section on general education
never rendered sufficiently clear explanations to address
such common student questions.
(3) The student asking the question does not yet comprehend the difference between becoming educated and
becoming trained.
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(4) The students’ professors never made sure that the
students understood the meaning of education and the
metadisciplinary way of knowing that underlies their own
major.
(5) The institution does not educate for respecting varied
ways of knowing and thinking, even between the disciplines
and metadisciplines that collectively support the general
education program.
Our discipline of geology lies within the metadiscipline
of science, which has a signature way of knowing for understanding and explaining the physical world through testable
knowledge. Our companion disciplines of chemistry, physics,
biology, and environmental science all employ that basis for
knowing. However, students can more easily explain what
distinguishes these disciplines than they can explain the way
of thinking that unites them. I discovered this when a class
assignment produced a life-changing experience for me.
My class assignment was for my students to go into the
community and interview a practicing scientist about the
path that took them into their career as a professional. The
stipulations included that they must find their professional
outside the university, and that they must ask one question in
the interview: “What is science?” That particular metropolitan
campus differs from most other institutions in that its students
don’t leave the area after graduation. That situation produces
a large local group of supportive alumni and valuable contact
between students and alumni. Thus, some professionals interviewed were our own graduates.

www.aipg.org

EDUCATOR’S CORNER
On the night that the assignment came due, I put students
in pairs to exchange ideas they had learned about “What is
science?” from their interviews, and then I guided the pairs into
sharing with the class as a whole. The students had selected a
great cross-section of science-based professionals that included
medical practitioners and pharmacists, field biologists, chemists, science teachers in high schools and other colleges, several
types of engineers, meteorologists and even a few geoscientists.
What became evident was how few practicing scientists could
articulate a coherent explanation of what science is or how it
works. In addition, few students detected any deficiencies in
the answers they were receiving. I then realized that many
people, despite being competent practicing professionals with
science degrees, cannot communicate the big-picture concept
of what science is and how it works. I thought, “This should
not be happening.”
To keep this column brief, we’ll fast-forward through almost
three decades as what I learned in that class assignment
morphed into a passion for educating non-geoscience majors
and citizens in what constitutes science and how it operates.
During those years, I lead multidisciplinary teams to create
and validate a Science Literacy Concept Inventory (SLCI - .
http://dx.doi.org/10.1128/jmbe.v17i1.1036) to measure understanding of the process of science, and then utilized the instrument as one of two paired instruments to measure peoples’
self-assessment accuracy (see http://dx.doi.org/10.5038/19364660.9.1.4 and http://dx.doi.org/10.5038/1936-4660.10.1.4 for
this research). This work led to contributions to the scholarship of mathematics and psychology. In science, a study that
begins in one area advances understanding in unpredictable
ways in other areas.

Relevance and Results

College graduates who can distinguish science as one of
several legitimate ways of knowing can also distinguish nonsense and attempts to manipulate their opinions. Our studies
indicate that our general education courses that are intended

to impart that ability to educated citizens are not succeeding
(Figure 1).

“

Key components of AIPG’s purpose
include communicating with the
public and its elected representatives. When even college-educated
citizens are unprepared to distinguish whether a claim or statement
presented as “science” is authentic
or not, real communication with the
public becomes difficult.

Figure 1 does not imply that students are learning little in
these courses. They are learning plenty of content and skills
specific to the science disciplines. However, Figure 1 focuses
on students’ success, in general education science courses, in
achieving the primary goal of understanding science. The figure reveals that these courses have little impact. One reason
is that instructors don’t usually work to impart an understanding of science, and the general education textbooks that we
examined did a marginal job of attending to that goal. If we
don’t emphasize teaching a primary objective, then the likelihood of students mastering that objective is small.
Key components of AIPG’s purpose include communicating
with the public and its elected representatives. When even college-educated citizens are unprepared to distinguish whether
a claim or statement presented as “science” is authentic or not,
real communication with the public becomes difficult.

Doing General Education Better

Improving starts in recognizing some core concepts that citizens need for understanding the nature of science. Instructors

Figure 1. Understanding the nature of science (as quantified by SLCI scores) as a function of college science courses completed. This
sampling of 24,600 students includes all science disciplines, and the numbers of participants in each category appear in parentheses. The
centers of the black diamonds show the means as known with a confidence of 99.9%. General science courses (one or two), on average, don’t
produce mean scores that differ significantly from those who have completed no college courses.
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should be aware of these and use their disciplinary content
and reflective questions to keep students in constant contact
with these concepts.
In measuring competency, the SLCI uses twenty-five
multiple-choice items to address the twelve concepts that are
important to general education. Here, we address the concepts
by expressing them as outcomes through which students can
demonstrate their understanding of the larger picture of science.
1. Define the domain of science and determine whether
a statement constitutes a hypothesis that can be resolved
within that domain.
2. Describe through example how science literacy is
important in everyday life to an educated person.
3. Explain why the attribute of doubt has value in
science.
4. Explain how scientists select which among several
competing working hypotheses best explains a physical
phenomenon.
5. Explain how “theory” as used and understood in
science differs from “theory “as commonly used and
understood by the general public.
6. Explain why peer review generally improves our
quality of knowing within science.
7. Explain how science employs the method of reproducible experiments to understand and explain the
physical world.
8. Articulate how science’s way of knowing rests on
some assumptions.
9. Distinguish between science and technology by
examples of how these are different frameworks of reasoning.
10. Cite a single major theory from one of the science
disciplines and explain its historical development.
11. Explain modeling, and provide an example of how
science uses modeling to understand the physical world.
12. Explain why ethical decision-making becomes
increasingly important to a society as it becomes increasingly advanced in science.
Most of these, especially Item 1, map easily into a superb
definition of science produced by earth scientist Arthur
Strahler (1992): “Science is the acquisition of reliable but not
infallible knowledge of the real world, including explanations
of the phenomena.”
Strahler’s “real world” includes both living and nonliving
material and thus the realms of both the life and physical
sciences. Implicit within learning by testing is science’s meaning of “hypothesis” — a testable statement about the physical
world (Item 1). Accumulated evidence may eventually enable
a theory (Items 5 and 10) that provides a unified explanation
for several related hypotheses.
Item 1 also addresses another occasional question from
students: “Why can’t I take a social science course like psychology for science credit?” One reason is that it is essential
that an educated person know both how we understand the
physical world and how we understand human behavior. A
second is that behavioral sciences must operate differently
because they have no equivalent to science’s natural governing
laws. That the physical world has governing laws that we can
discover and understand are two assumptions (Item 8) that
underlie science. We cannot prove either; our acceptance of
their validity rests on lack of any observations that disprove
the assumptions. Universal laws account for the lab and field
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instruments of science having much higher reliability and better reproducibility than the survey and testing instruments
(like the SLCI) that measure human behavior.
Strahler’s “acquisition of …knowledge” encompasses ways
that we test to acquire knowledge. Geoscientists accumulate
knowledge from acquiring field data (Item 4), from doing
controlled experiments (Item 7), from creating and studying
models (Item 11) and often through combinations of these.
Item 4 (multiple working hypotheses) addresses a significant
contribution of geology (Chamberlin, 1897) to scientific reasoning. Employing multiple working hypotheses develops the
capacity for articulating several possible explanations for an
observed phenomenon. This capacity is essential to all critical
thinking, and articulating multiple possibilities for explaining
a phenomenon requires the capacity to doubt (Item 3) that a
favored explanation is the best available. Multiple working
hypotheses is often unappreciated in other science disciplines.
There, instructors sometimes teach that controlled experiments are the only way to test hypotheses. If that were true,
we would have no field sciences.
Field scientists realize that controlled experiments and
models don’t necessarily test the intended hypothesis. Instead,
they generate a new hypothesis: the results obtained from
the controlled experiment have the power to explain what we
observe in the uncontrolled natural environment. Geologists
learned how Lord Kelvin’s model for the age of Earth rested
on highly reproducible experiments that yielded rates at
which bodies of known mass cooled (Richter, 1986). However,
geologists could not reconcile observations in the field within
even the maximum ages produced from Kelvin’s lab model. A
resolution came later with the discovery of radioactivity, but
the case teaches that science’s way of knowing is an endless
process of advancing understanding through accumulating
new knowledge. Accumulating the knowledge needed to enable
the theory of plate tectonics required centuries.
Freshman geology students can begin to understand science’s process through an instructor’s guiding them to perceive their thinking when using a mineral key to identify an
unknown mineral. The student should recognize that he or
she cannot proceed directly to the “right answer” but instead
reaches increasingly knowledgeable states by the process of
eliminating unreasonable possibilities. Realizing that the most
valuable first step eliminates the greatest number of erroneous
possibilities is a major advance in understanding.
General education geology courses offer many opportunities
to teach citizens about the organization of science’s information systems and why the reliability of one’s own knowledge
increases if one can replace reliance on tertiary sources like
newspapers and websites, and secondary sources, such as
Wikipedia and popular science magazines, with learning from
primary peer-reviewed information sources (Item 6). Again,
science literacy includes realizing that even the primary
resources offer “reliable but not infallible” information.
Our studies revealed that the ability to distinguish science
from technology (Item 9) is the most difficult of the concepts.
The difficulty arises because the distinction is so seldom considered or taught (Wolpert, 1992; Nuhfer, Cogan and Wright,
2018). The distinction merits respectful recognition of these as
“different from” one another instead of one as of “lesser value”
than the other. What is important in education is for students
to understand which of the two they are doing at the moment.
An important breakthrough in thinking occurs when students
realize that we discover the knowledge of science; we do not
invent it. Technology invents useful products, and, as in art,
the character of the product is unique to its designer/inventor.
Science discovers valuable knowledge about phenomena that
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already exist, independent of its discoverers. If Madam Curie
had not discovered radium, some other scientist would have,
and radium would have the same characteristic properties in
either case.
The remaining items (2 and 12) arise from the discipline of
philosophy and the metadiscipline of the humanities, not from
science. However, their understanding is indispensable to the
practice of science as a profession, and AIPG stresses ethics
perhaps more than does any other science organization. The two
items enlist a different framework of reasoning (ethics) that rest
on four concepts: justice (strive to treat every person with equal
fairness), beneficence (do good for others), nonmaleficence (do
no harm to others), and autonomy (respect the power of others
to make life choices that don’t violate other ethical concepts).
Informing the public and educating students are exercises of
beneficence. In professional practice, the practitioner must
consider the implications of all four concepts at once to make
an informed ethical decision. Teaching the relevance of ethics
in a general education science course promotes respecting the
other ways of knowing of other metadisciplines that support
the general education curricula. If we can teach that developing ability to think and to respectfully learn from others is far
more important than acquiring rote knowledge, then we have
contributed greatly to our students achieving good educations.
Finally, an invitation: our database of 24,000 participants
includes some professors but no data from other practicing
science professionals. Readers who take the SLCI online at
https://tinyurl.com/SLCIAIPG will add a valuable dimension to
this study. Completion should take about 30 minutes. You will

PE & P, continued from p. 43
for technology and markets! Talking
about that is painful as well because
it shows the severely limited range
and depth of logic (if any) that goes
into such mandates as deadlines for
full movement away from fossil fuels.
Comments anyone?

Natural Resource
Geology: Necessary or
in Terminal Decline and
“Dirty”?

Mike Simmons states that many UK
students regard industrial or natural
resource geology (mining and oil & gas) an
industry in terminal decline and “dirty”
and therefore not worth pursuing.4 While
the idea that industrial geology is in
terminal decline and “dirty” is more common in Europe, it is certainly widely held
in the US. One colleague reported that
his daughter was thrown out of a class
at American University for daring to
suggest in class that mining necessarily
supplies most of the basic material used
by society.

receive a report back that explains your score and your selfassessment accuracy. The Institutional Research Board (IRB)
of Humboldt State University oversees our study, and your
results will remain confidential. If you teach, upon request I will
happily set up a separate class site (or sites) for your class(es)
to take the SLCI and obtain measures of self-assessment accuracy. Students will each receive back an individual report and
instructors receive their class results in an Excel file.
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There is a “magical” belief that recycling and reuse will eliminate the need
for newly extracted minerals. This belief
is simply not true or realistic. While the
lead in car batteries is (and has been for

decades) efficiently recycled and the iron
and steel from crushed used cars and
other sources are recycled, the demands
for new production from lead and iron
mines remains and many mines continue
to operate. The average recycling rate for
lead from 2011 through 2015 was 71% and
for iron and steel was 55%.5 Similarly,
the recycling rate for copper was 34%
and aluminum was 64%. Construction
aggregates make up more than 80%
of the total aggregates market, which
amounts to around 10 ton per capita per
year. Around 80% of the aggregates use in
asphalt is currently recycled.6 Recycling

of other minerals is difficult to impossible.
Consider the talc, diatomite, TiO2 (white
pigment), and other minerals in paint, the
talc in car dashboards, or the muscovite in
the plastics in the engine compartment.
Lithium, mostly used in lithium ion batteries, cannot be economically recycled
as the cost is about 5 times the cost of
new production from brines, although
some Li-recycling plants are being built.
As pointed out in the previous topic, the
demand for natural gas will remain for
many years.
The general public, and even most
geoscientists fail to recognize all the
mineral products we use. Glass, ceramics, abrasives, paint, wallboard, brick,
tile, decorative stone, cosmetics, fertilizer
(the P, phosphate, and K, potash components), kitty litter, and clays (including
the kaolin that makes most papers white
and take ink) are but a few of the industrial minerals that we all use on a regular
basis. Mining has always been with us;
think about all the flint and stone tools
and the potsherds beloved by archeologists. What is needed is education. How
can you contribute?
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Simmons, Mike, 2018, Speaking up for geoscience: Geoscientist, December 2018, p.9.
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Extracting and Marketing
Your Job-like Experiences
Bottom Photo - Andrew Stevens, USGS
Pacific Coastal and Marine Science Center.

Michael T. May, MEM-0586 and Thomas Brackman, MEM-2383
Michael May is a professor of geology at Western Kentucky University where for 22 years he has
had interest in sedimentary geology as applied to solving problems in the environmental and
energy sectors in which he integrates low-temperature geochemistry and geophysics.
Thomas Brackman is the Vice President and Senior Geophysicist for Near
Surface Geophysics Innovations and the Director of the Western Kentucky
University Geophysics Laboratory and he has over 20 years experience
teaching and consulting in near surface geologic scenarios including
karst and other challenging environments.
Have you ever seen a job posting or even a graduate school
position with a stipend stating that the ideal candidate would
have work experience yet you may not have full-time work
experience or even a full summer-time related job on your
resume? You should consider that your formal courses, field
camp, field trips, and senior projects, or presentations resulting
from these given at conferences at local, state, regional and
national meetings may have engaged you in acquiring skills
that you can market as being quite similar to tasks you will
be completing for a job that starts a career.
Marketing and advertising professionals are effective only if
they package the “deal” to a potential customer or client. How
effective are you at packaging your experiences from formal
courses, independent research opportunities, part-time work,
volunteering, and projects? Many advertisements for positions
may strive for the ideal candidate, but many students getting
out of the undergraduate experience have little or no on-the-job
training, a situation which is obviously less than ideal. On
the other hand, perhaps some of the courses you as a student
have taken contain elements of real job tasks commonly in the
form of client or regulatory body “deliverables” such as reports
that may be an integral part of course assignments. You
should look for those and pull them out, highlight them and
put them in a summary section or “select accomplishments”
section in your resume.
We have decades of experience interacting with geoscience
students and preparing them for additional schooling or
employment, primarily from undergraduate programs. Since
most of our experience as teachers has been at “teaching institutions” as opposed to “research 1 or R-1” universities, we have
seen the challenges that instructors/professors and students
have faced, particularly as most state universities nowadays
are merely assisted by state legislative bodies commonly at
less than 20% of a given university’s annual operating bud-
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get. Over the past twenty years for example, in Kentucky we
have experienced a decrease in state funding from over 50%
to about 17% of a given year’s operating budget. There has
also been administrative pressure to get students to graduate
“on time” and to apparently always seek ways to slim down
programmatic requirements, cutting B.S. programs from
130+ credit hours to 120. Additionally, another initiative is
to create “JUMP” opportunities (joint undergraduate-master’s
program) in which a student earns an MS degree with about
130 total credit hours earned. There are pros and cons to
these initiatives, but as the saying goes, “beauty is in the eye
of the beholder.” Thus, there might be strong opinions as to
what is “best” depending on where one is positioned on the
spectrum from university presidents and provosts to professors to students.
As a student however, we suggest that you select the curriculum and degree structure that you can best benefit from
in your particular situation, even if there appears to be a push
to take “fewer credits.” Decades ago students did not have to
work as much as they do now to make ends meet, thus the
reality of life getting in the way of life is upon college campuses
everywhere. Administrators and politicians and those counting number of graduates per year appear to have ignored some
of the realities of students having to work more and more while
in school (and thus average finishing times are mostly more
than 4 years). We live in these times and may not be able to
have a big choice in changing this situation, however what
you as a student can do, with the help of advisors, is to seek
out courses, field trips, and learning opportunities that you
can align with career readiness and continued graduate studies. Since the number of hours in programs may be less than
in the past, it is important to wisely choose elective courses
that provide the most hands on, out of doors, field-oriented,
and overall project-management-style learning opportunities.
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We also realize that core courses may also contain the needed
experiences mimicking project-management-style learning,
but it is more likely that your university’s core curriculum has
fairly rigidly set learning outcomes whereas electives provide
more flexibility for student interest and particularly interest
in engaging in assignments that parallel potential job tasks.
We have had students tell us that upon graduation and
moving on into a career they have had lots of opportunity to
“forget’ much of the traditional lecture course content. What
they best retain is the project-based learning in courses that
possess such elements. Such courses that we have created
have provided a framework into which students can place the
required tasks or requisite content mastery. When students
can see throughout a project what they need to know, why they
need to have foundational knowledge and the ability to link the
content of all their physical science and mathematics courses
with geology courses (e.g. see Brackman and May, 2014) and
how they will go about solving a problem and reporting on
it, they thrive. Once in the work place, their employers or
graduate advisors recognize that these students marketed
themselves well because they essentially had already had
experiences aligned with their current job. Some examples are:

Geophysics courses in which students integrate a
business proposal, project calendar, define the scope
of work and make preparation for contingencies in the
field etc. In short, they submit a project report as if
to a real-world client, but they actually do the field
work, collect and process data and compile graphical outputs and accompanying text. Students are
generally working in small groups forming a team for
a “company” tasked with assessing or characterizing
sites using primarily electrical resistivity and seismic
methods.

Environmental geology courses in which students are presented with field data including groundwater and chemical
and geological information from soil borings. This is presented
to a mock state agency addressing the site assessment, and
entails compiling and contouring data to make appropriate
maps and cross sections and making a recommendation for
continued monitoring, additional assessment or remediation.
We present the examples above to you as a student to suggest that you seek out similar courses, field exercises, etc. as
you sit down with your advisor. If your school doesn’t have
such elective courses perhaps you could request something
similar! We have run one-time only courses that eventually
could be repeated as cataloged formal courses.
At-non R-1 universities, there are fewer NSF and other
external grants unless there is major cooperation and collaborative effort with R-1 institutions, but there are other
opportunities to fund students which we have been successful
with over the years. These successes are due not only to our
curricular offerings but also due to our having provided and
acquired for the students something akin to what engineering
students routinely have --- fully or partially paid internships.
Specifically, we have been able to have students work on theses
or research projects funded by energy and similar resource
companies, geotechnical/engineering and environmental companies. There are also fewer funds available through state
universities for graduate or similar stipends and thus we have
minimally provided at least some living expense funding for
students by having students work with us on projects primarily
with local, but also state wide and regional industry. Those students who have not benefited from paid internships, however,
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have nonetheless been successful in landing jobs in geophysics
or applied near-surface site characterization services, typically
with hydrogeological, geotechnical, or environmental geology
consultants due to their having utilized their course experiences that simulated consulting or other technical reports to
market themselves.
Companies we communicate with have stated that the
reason they have chosen our students is because they have
had geology or geophysics courses that mimic realistic projects
in which they have become the project manager; integrating
proposals, field and lab work, mapping, and presentation of
results. If the program at your university does not have such
opportunities, we encourage you to have a discussion with your
professors about embedded project-based learning in courses,
and about local internships, some of which you can get college credit for as well. The universities by themselves have
limited resources, especially in today’s budgetary climates, but
industry is always interested in helping out even if students
get paid a small amount or even if there are only volunteer
opportunities – any of these experiences can help build your
CV or resume and market your “job experience” skills quite
nicely. Remember, it is all about marketing yourself and your
experiences, many of which may just have more to do with the
first real job you land than you might have at first thought.
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Classroom Earth, continued from p. 32
With UTSA’s proximity to my employer’s office and experience balancing my work and school schedules, I knew that
I could continue working in my current job while attending
school. I took the GRE in the summer of 2018, and submitted
my application to the UTSA Graduate School. I did “put my
eggs all on one basket” by not applying to other schools, but I
felt that my application was strong and I was confident (and
hopeful) that I would be accepted. While I was waiting on a
decision from UTSA, I contemplated other options including
taking a semester off, applying to other graduate programs in
San Antonio, or seeing what employment opportunities were
available with a bachelor’s degree.
In October, I received an acceptance decision via email,
as well as letters from the department of geological science
and from the Graduate School. I felt a sense of accomplishment and excitement knowing that the hard work I had put
into achieving a good academic record had been worthwhile.
I also felt relieved and was able to put an end to my worries
and contingency planning. In the modern era, it is nice to see
a hardcopy letter on paper saying that I have been accepted
for the spring semester. I am looking forward to starting
graduate courses and studying geology more intently. Based
on available course offerings, I chose to begin with a petroleum
geology course (something I thought would certainly be useful as a Texas geologist), plus a graduate seminar in geology
covering current topics in geoscience. I aim to take things one
semester at a time, as I expect it will take me longer than the
average graduate student to complete my coursework. I also
need to decide on a thesis topic, but I think that is something
that will take some time to determine. As I start another long
road toward completing my master’s degree, I look forward to
working with more students and teachers, and acquiring skills
and knowledge that will help me as a professional.
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ESSAY ON CLIMATE CHANGE
Continued from p. 13
estimated global mean temperature anomalies in °F and
°C for 1976–2005 for various runs of four Representative
Concentration Pathways (RPC).
While all the RPC estimates increase from 2010 onwards,
the amount of increase varies considerably. For some of the
estimates, the rate of increase grows over time and declines for
others. Is climate change happening? Yes. But how much and
how fast depends on the particulars of the estimate. Figure 3 is
a chart of 2016 US greenhouse gas emissions. Transportation’s
contribution is over 90% from gasoline and diesel for cars,
trucks, ships, trains, and planes. About 68% of electricity

Figure 3. www.epa.gov/ghgemissions/ sources-greenhouse-gas-emissions, accessed 10/19/18.

production comes from fossil fuels, mostly coal and natural
gas. Industry’s contribution comes from burning fossil fuels for
energy, but some come from manufacturing chemical reactions
(for example, making cement and flue gas desulfurization that
release CO2 from the CaCO3 used in these processes). The
commercial and residential contribution comes mostly from
heating primarily natural gas or fuel oil. Agriculture’s contribution comes from livestock (cows), soil amendments, and rice
production; methane is the main greenhouse gas generated.
Land use and forestry act as an absorbent of CO2 and offsets
about 11% of the 2016 greenhouse gas emissions.
The NCA4 report notes that CO2 is the greenhouse gas
causing the greatest concern for climate change. While other

greenhouse gases such as methane and black carbon aerosols
exert stronger warming effects on a per ton basis, they do not
persist as long in the atmosphere. CO2 is generated by the
burning of fossil fuels, coal, oil, and natural gas.
While Figure 3 is interesting, the underlying data (and the
NCA4 report as a whole) lumps all greenhouse gases together.
This lumping of fossil fuels is for me a major failing of the NCA4
report as a basis for moving towards a solution because the
amount of CO2 generated by burning coal, oil, and natural gas
differs. There are even differences attributable to the quality
(BTU and trace element content) of coals and to the type of oil
used (gasoline, bunker oil, etc.). Natural gas, being essentially
methane (CH4) lacks the variability of coal or oils. Moving
towards increased use of natural gas for transportation fuel
and electricity generation and reduction of in the use of coal
in particular could be a positive step.
Let’s turn to the second part of this article’s title, “Are we
changing or not?”. “We” (the general public) is the important
word in this question and the answer to the question is generally “not.” Coal use may be down to some extent in the US but
is increasing elsewhere in the world. The number of vehicles on
the road and jets in the air is increasing. Despite recognition
of sea level rises, people are not moving away from the sinking Texas and Louisiana coasts or areas of frequent hurricane
impact such as the Gulf Coast and Florida. The root cause of
almost all environmental problems is too many people. Yet
little is being done to reduce the world’s population. A repeat
of the so-called Spanish flu pandemic of 1918–19 that infected
1/3rd of the world’s population and killed at least 50 million
worldwide would result in only a temporary reduction in population (www.cdc.gov/features/1918-flu-pandemic/index.html).
People generally don’t like change of any type, particularly
changes that are viewed as making life more difficult. Such
changes are resisted.
A radical proposal: instead of having a 2,500-foot setback
from buildings for new oil and gas wells (a proposed Colorado
Constitutional amendment on the November ballot), let’s have
a 2,500-foot setback for all new development from existing
and planned oil and gas wells. This would force increased
population density in existing urban areas along the Colorado
Front Range. Increased population density could stimulate
the use of public transportation (and maybe reduce the need
for subsidizing public transit) and it would retain agricultural
areas with plants that offset greenhouse gas emissions. Other
consequences may occur to you. Is this proposal likely to be
adopted? No. Should we all become vegans to reduce the
resource consumption required to raise animals for food? I
don’t think this will happen. So, are we (the general public)
changing or not; we are not.

Plate Tectonics Creed
I believe in the tectonic theory, Maker of the face of the Earth, and of all things geological
thereon. And in the lithospheric plate, which was conceived ‘neath the midst of the waters, born
of the oceanic ridge, suffered to receive the magnetic stripes, was buckled, bent, and subducted.
It descended into the mantle, The third hundred-million-year period it rose again, According
to the learned journals, and sitteth upon the bed of the ocean. From whence it shall come to
smite those that live on its edges. I believe in this hyper-thesis, its wholly catholic application,
the community of geoscientists, the resurrection of Wegener, and the Theory Everlasting.

(Alastair C. McKay, Letter to the Editor: Geotimes, March 1975, p. 12-13.)
Contributed by David M. Abbott
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ISOTOPIC SIGNATURES

Coming in the Next Issue:

Student Scholarship Winners &
Perspectives from our Young
Professionals

Erratum
The Editor thanks Richard Proctor and William J. Elliott, CPG-04194,
for bringing the following errata in TPG v.56, no.1, January 2019,
to his attention.
The five articles listed below were omitted from the Table of Contents:
Review of “The Whole Story of Climate: What Science reveals
about the Nature of Endless Climatic Change” byE. Kirsten Peters.
Reviewed by William Greenslade, p.46
Macro or Micro - The Devil is in the Details, by William J. Elliott,
CPG-04194, p.47
A Humble Attitude and Hard Work bring Success, by Gordon D.
Owens, CPG-0467, p.47
Getting the most out of LinkedIn, by Zachary Burton, Student, p.48
Filling your Toolkit...., by Thomas A. Herbert, CPG-2551 p.49.

Geotechnical ~ Exploration ~ Environmental ~Dewatering
Geothermal ~Product Recovery ~ Geo-Construction

Call 330-426-9507

The institutional affiliation of the authors of the article “Optimization
Algorithm for Locating Computational Nodal Points in the Method
of Fundamental Solutions to Improve Computational Accuracy
in Geosciences Modeling” (on p.6) were omitted. Theodore V.
Hromadka II is a Professor in the Department of Mathematical
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Concentrations in the Edwards-Trinity
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Abstract

Recent dissolved boron concentrations in 198 water wells in the Edwards-Trinity Plateau Aquifer of southwest Texas were
compiled and analyzed. The aquifer consists predominantly of limestone and sandstone deposited in fluvial, deltaic, and shallow marine environments. Boron concentrations ranged from less than 50 ug/L to 3,390 ug/L, with a median concentration
of 102 ug/L. Only two boron measurements exceeded the 2,000 ug/L drinking water advisory level for children. However, 11
observations exceeded the 1,250 advisory ug/L level for sensitive crops. Wells open to sand and sandstone in the lower part of
the aquifer had relatively high boron levels, with a median concentration of 527 ug/L. Natural interactions between groundwater and the aquifer matrix largely control observed boron concentrations in the study area.
Keywords: Boron, Groundwater, Edwards-Trinity Plateau Aquifer, Texas

Introduction

Human actions have led to countless cases of groundwater contamination
worldwide. However, unsafe groundwater also results from natural interactions
between rock, water, and gases that affect
concentrations of many solutes. Some
natural contaminants, such as arsenic,
are well established. High arsenic concentrations in groundwater beneath the
Bengal Delta Plains and Bangladesh
have contaminated approximately one
million water wells (Nickson et al. 1998).
More than 200,000 people in those regions
have experienced toxic levels of arsenic
caused by natural, reductive dissolution of arsenic-rich iron and manganese
oxyhydroxides (Bagla and Kaiser 1996;
Nickson et al. 1998). A similar process
enriched arsenic in groundwater at several locations in China (Rodriguez-Lado et
al. 2013). Elsewhere in China, desorption
from mineral oxides in aerobic, alkaline
environments contributed to high arsenic
concentrations in groundwater (Smedley
and Kinniburgh 2002).
Many naturally-occurring contaminants such as arsenic tend to be harmful at very low concentrations, with no
significant health benefits for humans.
However, some solutes, including boron,
are beneficial at low concentrations and
potentially harmful at high concentrations. Boron in groundwater originates
56 TPG • Apr.May.Jun 2019

mainly from natural sources. It is a common constituent of brines and evaporite
deposits in sedimentary rocks (Weast
1992). Seawater has an average boron
concentration of 4.6 mg/L (Hem 1985).
Boron is also found in other rocks and in
geothermal settings.
High boron concentrations in sandstone and shale aquifers in Michigan,
and in alluvial aquifers in Bangladesh,
were attributed to desorption from mineral surfaces during influx of freshwater (Ravenscroft and McArthur 2004).
Geothermal activity and seawater intrusion led to high boron concentrations in
groundwater of Greece (Dotsika et al.
2006; Voutsa et al. 2009). In Estonia,
long-term dissolution of carbonate rock
produced high boron concentrations in
groundwater (Uppin and Karro 2013).
Boron concentrations increased with
content of terrigenous material in the
rock. Upwelling of connate groundwater accounted for high boron concentrations in groundwater of east-central Italy
(Palmucci and Sergio 2014). Rock composition also controlled boron concentrations measured at several groundwater
sources in northern Poland (Wons et al.
2014).
While often natural, boron in groundwater sometimes originates from human
activity. For example, Gemici et al.
(2008) attributed high boron concentra-

tions in groundwater to leaching of host
rocks in borate mines of western Turkey.
Paliewicz et al. (2015) documented hazardous concentrations of boron in gold
mine tailings at a site in Ontario, Canada.
Sodium borate was used in the refining
process. Boron is also found in oilfield
brine; it occurs naturally in produced
water, but is also used to control viscosity
in proppants and drilling mud (Floquet et
al. 2017; Craddock 2018).
In addition to mining and oil and gas
production, boron has been associated
with urban and agricultural activity. Afaj
et al. (2015) determined that irrigation
water, aquifer composition, and recharge
cycles controlled the spatial variability
of boron concentrations in groundwater
beneath southern Iraq. Especially in dry
regions, evaporation and transpiration
of irrigation water builds up salts containing boron and other elements in the
vadose zone. Rain or excess irrigation
water may eventually dissolve these salts
and carry their constituents to the saturated zone. For example, Hudak (2004)
documented high boron and selenium
concentrations in groundwater beneath
irrigated fields of south Texas.
Reed et al. (2017) showed that urban
activity, primarily wastewater discharges and fertilizer applications, affected
boron levels in Volusia Blue Spring,
Florida. Similarly, sewage effluent prowww.aipg.org

SPATIAL DISTRIBUTION OF BORON
duced high boron concentrations in a
shallow alluvial aquifer in Saudi Arabia
(Rehman and Cheema 2017).
Food and drinking water contribute
significantly to daily boron intake in
humans (Anderson et al. 1994; FNB
2001; PDRIEW 2004). Long-term health
advisories for boron in drinking water
for children and adults are 2,000 ug/L
and 5,000 ug/L, respectively (EPA 2008).
Consuming higher than advisory levels
of boron may be harmful; however, boron
may also contribute to positive health
outcomes. Boron consumed in food and
water may reduce the risk of prostate
cancer (Cui et al. 2004; Barranco and
Eckhert 2004). Moreover, boron may
improve the effectiveness of some chemo-preventative agents. In laboratory
studies, prior treatment of cells with
boric acid sensitized them to ionizing
radiation (Barranco et al. 2007).
Boron is also an essential nutrient for
plants, but potentially harmful in high
concentrations. Sensitive, semitolerant,
and tolerant crops can withstand up to
approximately 1,250, 2,500, and 3,750
ug/L boron, respectively (USSL 1954).
For some plants, the toxic concentration of boron is as low as 1,000 ug/L
(Hem 1985). The boron content of plants
reflects concentrations in both soil and

irrigation water. An area of southwest
Texas used for cotton farming, rangeland, and oil and gas production, which
may be vulnerable to boron contamination from human activity and natural
sources, was investigated in this study.
The objectives were to compile, map, and
evaluate boron levels in the EdwardsTrinity Plateau Aquifer.

Study Area

The study area is located in the rural, semi-arid, rocky plains of southwest
Texas (Figure 1). This region is used
predominantly for raising livestock
and producing oil and gas. Rangeland
(shrub/scrub) covers most of the area
(NLCD 2011), which contains thousands of active oil and gas production
wells (TCEQ 2017). Irrigation wells are
most prevalent in the northern part
of the study area; however, less than
one percent of land in the study area
is irrigated (USDA 2012a). Similarly,
fertilizer is applied in the northern
part of the study area, but most of the
land in the study area is not fertilized
(USDA 2012b). The study area is used
to raise cotton in the north and livestock
throughout; common livestock include
cattle, sheep, and goats.
Beneath the land surface, the unconfined Edwards-Trinity Plateau Aquifer

supplies water for human and animal
consumption, as well as irrigation and
industrial needs (USGS 2002). The
aquifer consists mainly of Cretaceous
shallow-marine limestone, dolomite,
and evaporites with secondary porosity
(Edwards Group; upper part); and interbedded fluvial sand, sandstone, and
clay (Trinity Group; lower part) (TWC
1989; Barker and Ardis 1992; Bush et
al. 1994; USGS 2002).
Precipitation is the main source of
recharge to the aquifer. Annually, precipitation averages approximately 34
cm, while lake evaporation is much
higher, averaging approximately 71 cm
(TWDB 2018a). With low rainfall and
high evaporation rates, relatively little
water reaches the water table, averaging approximately 1 cm/year (Hopkins
1995). Saturated thickness beneath
the study area averages about 130 m
(TWDB 2018b). Groundwater generally
flows southeastward and discharges
to wells, streams, and springs. Water
wells in the study area yield an average
of approximately 8 liters/s (USGS 2002).

Methods

Dissolved boron concentrations, well
locations, and depth measurements
were compiled, mapped, and analyzed
for 198 water wells in a groundwater da-

Figure 1. Map of study area showing sampled water wells (+), Edwards-Trinity Plateau Aquifer (light green), and water well usage
categories (D – domestic, I – irrigation, N – industrial, P – public supply, S – stock, U – unused); north toward top.
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tabase accessible to the public (TWDB
2018c). Maps were created with ArcGIS
(Esri, Redlands, California). The wells
are used for domestic (108 wells), public (37 wells), stock (31 wells), irrigation
(14 wells), and industrial (4 wells) purposes (Figure 1). Of the four remaining
wells, two had unknown uses and two
were not used, except for monitoring
groundwater. Wells in the four largestuse categories mentioned above are
distributed throughout the study area
(Figure 1). Most recent boron concentrations within the 2015 to 2018 time interval were compiled in this study. Nordstrom (2003) described procedures for
collecting and chemically analyzing the
water samples. Data were non-normally
distributed; therefore, non-parametric
statistics were used to measure associations between variables, and to evaluate
differences in concentration among categories of wells.

Results and Discussion

Well depths in the dataset range
from 20 m to 452 m, with a median
depth of 98 m (Table 1). Both relatively
shallow and moderately deep wells are
located in northern and central parts
of the study area (Figure 2). Predominantly deeper wells occupy the southern part of the study area (Figure 2).
Most of the wells in the northern part
of the study area are screened in sand
and sandstone (Figure 3). The remaining wells tap predominantly limestone.

Table 1. Summary of Well Depths and Boron Concentrations
N

Minimum

Median

Maximum

Well Depth (m)

145

20

98

452

Boron (ug/L)

198

<50

102

3,390

Boron concentrations showed
considerable variability, ranging from
less than 50 ug/L to 3,390 ug/L, with
a median concentration of 102 ug/L
(Table 1 and Figure 4). The median
boron concentration was closer to the
minimum concentration than the maximum concentration, a characteristic of
non-normally distributed water quality
data. Only two boron measurements
exceeded the 2,000 ug/L drinking
water advisory level for children, and
none exceeded the 5,000 ug/L advisory
level for adults. However, 11 observations exceeded the 1,250 advisory ug/L
level for sensitive crops. Cotton, the
main irrigated crop in the study area,
is semi-tolerant of boron in irrigation
water (USSL 1954). The highest boron
concentrations in groundwater generally occupied the northern part of the
study area, where cotton is grown
(Figure 4).
Boron concentrations were inversely
associated with well depth, with a
Spearman correlation coefficient of
-0.21 and probability level of 0.01.
Thus boron concentrations tended to be

higher in shallower wells. A tendency
for higher boron concentrations in shallower wells may indicate boron sources
originating at or near the land surface,
such as salt buildup in the vadose
zone. However, aquifer composition
also varies with well depth and likely
influenced the boron concentrations in
groundwater. Wells open to sand and
sandstone of the Trinity Group had
a median depth of 76 m, much lower
than the median depth of 111 m for
wells open to limestone in the Edwards
Group.
Boron concentrations were much
higher in wells open to the Trinity
Group (median 527 ug/L) compared
to those tapping the Edwards Group
(median 80 ug/L). These differences
were statistically significant, with a
Kruskal-Wallis probability level less
than 0.0001. A tendency for higher
boron concentrations in the Trinity
Group is consistent with variations in
rock composition in the aquifer. Based
on several case studies, Hem (1992) reported an average boron concentration
of 90 ppm for sandstone and 16 ppm for

Figure 2. Well depth categories (circles); from smallest to largest, circles designate 20-100 m, 101-200 m, 201-300 m, and
301-451 m; north toward top.
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Figure 3. Predominant earth material open to well screen (S – sand, L – limestone); north toward top.
carbonate rocks.
Additionally, of the well use categories with at least five observations,
the median boron concentration was
highest in irrigation wells (446 ug/L),
followed by stock wells (153 ug/L),

domestic wells (86 ug/L), and public
supply wells (92 ug/L). These differences were also statistically significant,
with a Kruskal-Wallis probability level
of 0.002. Both sand and limestone are
represented in each category of wells

noted above. Of these categories, public
and irrigation wells are deepest, with
median depths of 134 m and 104 m,
respectively. Some, but not all, clusters of elevated boron concentrations
occupied the predominantly irrigated

Figure 4. Map of boron concentrations; from smallest to largest, circles designate < 50 ug/L, 51-500 ug/L, 501-1,250 ug/L,
and 1,251-3,390 ug/L; north toward top.
www.aipg.org
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risk in drinking and irrigation water. Continuing to monitor boron, among other solutes, in groundwater beneath the
study area would facilitate continued assessment of the suitability of well water for different uses.
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portion of the study area (Figure 1 and 4). Thus, salts in the
vadose zone may contribute to, but do not solely account for,
the observed boron concentration patterns in groundwater.
Potentially, oilfield brine is an additional source of boron
in the study area. Numerous past- and presently-producing
oil and gas wells are scattered throughout the study area.
However, the dataset explored in this study did not include
extremely high boron concentrations in groundwater. Oil
and gas operations probably do not exert a major influence
on the observed boron concentration pattern in groundwater.
Boron is not frequently removed from household wells,
community water supplies, or irrigation water. However,
it appears not to be a major problem in drinking water in
the study area. Where present in borderline concentrations,
exposure risks could be reduced by regularly testing and
filtering tap water with reverse osmosis units or pumping
groundwater from unimpaired wells. Potentially, boron poses little to modest risk to irrigated cotton in the study area.
Only 6 percent of observations exceeded the boron advisory
level for sensitive crops, and cotton is semi-tolerant of boron
in irrigation water. If boron levels in irrigation water became
problematic in the study area, reducing applications of water
with high boron concentrations could be a possible solution.

Summary and Conclusion

The objective of this study was to map and evaluate recent
boron measurements in the Edwards-Trinity Plateau Aquifer of southwest Texas. Boron concentrations in groundwater
ranged widely, from less than 50 ug/L to 3,390 ug/L. Only
two observations exceeded the 2,000 ug/L advisory level
in drinking water for children. However, 11 observations
surpassed the 1,250 ug/L advisory level for sensitive crops.
Rock formations in the aquifer exert a primary control on
measured boron concentrations in groundwater. Based on
the dataset analyzed in this study, boron poses relatively low
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