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Federal Funding for the Geosciences, 1970-2015

- Carolyn E. Wilson

From 1970-2015, the geoscience share of 
federal research funding dropped from 10% to 
7%.  However,  the actual amount of federal 
research funding spent on the geosciences has 
increased from 1970-2015.  In 2013, $4 billion 
of federal research funding was spent on the 
geosciences, and $1.1 billion of that was given 
to universities for geoscience research.

The graphs show the amount of federal 
research funding given to universities for the 
geosciences and the total amount of federal 
research funding spent on geoscience research 
over time.  They also show the percentage of 
that funding spent on the geological sciences, 
environmental sciences, atmospheric sciences, 
and ocean sciences through 2013, the latest 
reported disciplinary breakdown of funding 
levels.  The spike of funding in 2009 was a result 
of the stimulus funding bill passed that year.

The amount of federal geoscience funding for 
the environmental sciences increased over this 
time period as research focus has shifted.  This 
led to a drop in the percentage of geoscience 
funding directed at the geological sciences.  
However, it is important to remember that the 
absolute spending continued to increase.  In 
2013, the majority of federal funding for the 
geosciences went to the atmospheric sciences, 
but the majority of federal spending by 
universities is within the environmental 
sciences and ocean sciences.

The data were gathered from NSF’s Survey of 
Federal Funds for Research and Development.  
The federal funding to the geosciences in this 
dataset was distributed by the U.S. Depart-
ments of Agriculture, Commerce, Defense, 
Energy, Health and Human Services, Interior, 
and Homeland Security, along with the EPA, 
NASA, and NSF.
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AnnuAl Meeting Photos

A Good Time was 
had by all.

See you in 
Tennessee!
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2016 Annual Meeting Sponsors
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Jicarita Park Level
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(Printing field trip guidebooks) 
http://aspentechgroup.com

AIPG Section Sponsors 

Chimayosos Peak Level
AIPG Northeast Section

Lunch Sponsor
AIPG Michigan Section

Break Sponsors
AIPG California Section

AIPG Colorado Section

FAPG-AIPG Florida Section

AIPG Minnesota

AIPG New Mexico

AIPG Wisconsin Section

American Geosciences Institute 
 www.americangeosciences.org 

Assured Partners - Colorado 
www.assuredpartnerscolorado.com

Amec Foster Wheeler 
www.amecfw.com

Cascade drilling & Technical Services 
 www.cascade-env.com

 

2016 Annual Meeting Exhibitors
FLUTe 

www.flut.com

GeoStabilization International 
www.geostabilization.com

new Mexico Bureau of Geology and 
Mineral Resources 

http://geoinfo.nmt.edu

Vista GeoScience 
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section news

Michigan Section 2016 Field Trip

California Section Activities
UC Davis Student Chapter joined by Sonoma State University students. Presetation by Barbara 

Bekins, Ph.D. and Catalina Espino Devine, P.E. on The Geologist in a Multidisciplinary Team. Photos 
by Steve Baker. 

Michigan Section’s field trip to the Michigan Karst Conservancy’s Fiborn Karst Preserve/Michigan’s Longest Cave and 
Pictured Rocks National Lakeshore and Grand Island



6	TPG	•	Oct.Nov.Dec	2016	 www.aipg.org

Order Extra Copies of the  
Student Issue

Order Extra Copies of the Student Issue
Individuals and Sections encouraged to purchase extra copies of the Student issue to provide to Universities and Colleges 

with Geology Departments. This is a good way to generate interest in a student chapter.
The cost of the Student Issue is being discounted from $5.00 to $3.00 for quantities of 10 or more.  

Amount due ($3.00 x Quantity) + Shipping and Handling.

Shipping & handling
Orders up to $15.00 add $8.00
Orders $15.01-$30.00 add $10.00
Orders over $30.00 add $12.00
If weight of order exceeds 10 lbs., additional postage will apply.
 
Please forward your order, with payment, to AIPG Headquarters no later than December 22, 2016.
 
Name:_________________________________________________________________
 
Mailing Address:_________________________________________________________
 
City, State, Zip:_________________________________________________________
 
Number of Student Issues (TPG Jan/Feb/Mar 2017):____________
 
Check Enclosed _____
 
Credit Card:____________________________________________________________________
 
Expiration Date:___________ CVV Code:____________
 
Billing Address for credit card if different then above.
 
Address:________________________________________________________________
 
City, State, Zip:__________________________________________________________
 
 
Please invoice ________________________ AIPG Section for the additional Student TPGs.
 

You can mail this order form in with your payment, or you can email the completed form to dkc@aipg.org.
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AGI/AIPG Summer Interns  
Become ‘Policy Wonks’

Abigail Seadler 
AGI Geoscience Policy Associate

1. Coastal Resilience – New York: The Nature Conservancy.
2. Sea Level Rise: The National Climate Assessment.
3. Report to the Legislature: New York State Sea Level Rise Task Force. 
4. On the Waterfront: New York City’s Climate Change Adaptation and Mitigation Challenge (Part 1 of 2): Touro Law

This summer, the three AGI/AIPG Geoscience Policy 
Interns became fully fledged “Policy Wonks.” Between meeting 
congressional and federal agency staff, attending hearings and 
briefings on Capitol Hill, and keeping the geoscience commu-
nity informed about relevant policy issues in the Geoscience 
Policy Monthly Review, Meg Freiberger, Franklin Wolfe, and 
Liana Agrios were able to become experts on three distinct 
policy issues: energy development in the Arctic, coal ash dis-
posal, and coastal resiliency.

The American Geosciences Institute and the three interns 
are extremely grateful for the support of the Foundation of 
the American Institute of Professional Geologists, without 
which these internships would not be possible. These intern-
ships provide a once-in-a-lifetime opportunity for young and 
early-career geoscientists to directly engage with and learn 
more about science policy.

Below are brief biographies of the three AGI/AIPG summer 
interns and their articles that showcase the development of 
their geoscience policy interests over the summer.

Liana Agrios received a Bachelor of Science in Geology and 
Environmental Geosciences with a minor in Environmental 
Science from Lafayette College in 2014. Her undergraduate 
thesis focused on the origin and composition of cobbles in por-
tions of the Newark Basin in New Jersey and New York. She 
is currently pursuing a Master’s degree in Geology at Indiana 
University – Purdue University Indianapolis (IUPUI) to bet-
ter understand ice streams in the Weddell Sea Embayment in 
Antarctica. At AGI, she enjoyed exploring permafrost hazards 
and the adaptation strategies of coastal cities to address sea 
level rise and other climate change hazards. After graduate 
school, she hopes to work in a job that applies geology to address 
real world environmental problems facing society.

Meg Freiberger graduated from Bowdoin College in 2016 
with degrees in Chemistry and Earth and Oceanographic 
Science. Her undergraduate honors project investigated trace 
metal proxies in bamboo coral calcite as part of her lab’s 
broader effort to reconstruct intermediate water conditions 
in the California Margin over the past century or more. As a 
policy intern, Meg enjoyed following the CJS Appropriations 
Committee and writing about the environmental challenges 
associated with Arctic offshore drilling. This fall, Meg will 
begin her pursuit of a Ph.D. in Earth and Environmental 
Sciences from Columbia University, with a focus on paleocli-
mate and marine geochemistry.

Franklin Wolfe received a bachelor’s degree in Geology from 
Washington and Lee University in 2016. His undergraduate 
thesis focused on using zircon (U-Th)/He dating to better 

constrain the exhumation history of the Ruby Mountains-East 
Humboldt Range metamorphic core complex in northeastern 
Nevada. Inspired by a coal ash spill in his home state of North 
Carolina, Franklin studied the potential to extract critical rare 
earth metals from coal ash disposal sites during his time at 
AGI. This fall, he will begin a Ph.D. program in structural 
geology through Harvard University’s Earth and Planetary 
Sciences Program.

Coastal Resiliency in new York City
By Liana Agrios

The East Coast of the United 
States is one of the most highly 
urbanized corridors in the world. It is 
home to nearly 12 million people and 
contains trillions of dollars worth of 
critical infrastructure.1 Although the 
coast offers communities a number of 
economic, environmental, and recre-
ational benefits, sea level rise and the 

frequency of severe storms are making coastal communities 
exceedingly vulnerable. Therefore, places such as New York 
City are taking steps to increase their resiliency in the face 
of a changing climate.

According to the 2014 National Climate Assessment report, 
global sea level is projected to rise 1 to 4 feet by 2100.2 This 
amount of sea level rise would affect every community along 
the Hudson River from the Federal Dam in Upstate New York 
to the New York Harbor in Long Island Sound, a region which 
supports billions of dollars worth of shipping each year and is 
home to millions of people.3 
Lessons Learned: hurricane Sandy

Before Hurricane Sandy, the most recent flood maps of 
New York City were from 1983. The old maps produced by the 
Federal Emergency Management Agency (FEMA) estimated 
that approximately 218,000 people and 35,500 buildings were 
vulnerable to flooding.4 The actual numbers wound up being 
much worse.

Hurricane Sandy devastated New York City and its sur-
rounding suburbs. The storm took 43 lives and caused nearly 
$19 billion in damage. It flooded nearly 20 percent of New 
York City and left close to 2 million people without power.4 

In the wake of the storm, Michael Bloomberg, then Mayor of 
New York City, took steps to update local policies and regula-
tions, including broadening his flagship PlaNYC initiative, to 
ensure the city would be protected from future storms.
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Agi/AiPg suMMer interns

5. PlaNYC: Progress Report 2010: The City of New York
6. PlaNYC: Progress Report 2014: The City of New York
7. Adaptation and Implementation Planning: Intergovernmental Panel on Climate Change (IPCC) Fourth Assessment Report 
8. City Solutions – A Stronger, More Resilient New York – National Geographic 

The PlaNYC Initiative
Mayor Bloomberg created PlaNYC in 2007 as an ongoing 

initiative to make New York City more sustainable. Originally, 
PlaNYC focused on lowering greenhouse gas emissions, clean-
ing up contaminated land, and creating sustainable housing.5 
After Hurricane Sandy, however, the initiative now includes 
more coastal resiliency efforts.

Since Hurricane Sandy, PlaNYC has produced a new report, 
A Stronger, More Resilient New York (http://www.nyc.gov/
html/sirr/html/report/report.shtml), which recommends 257 
initiatives to increase coastal resiliency and combat rising 
seas.

The report recommends adopting new guidelines that take 
into account sea level rise for critical infrastructure such as 
wastewater facilities, the passage of the Flood Resilience 
Text Amendment that would help buildings become retrofit-
ted based on updated FEMA maps, the creation of cheaper 
flood insurance for vulnerable residents, and the 
establishment of a program to help local busi-
nesses improve resiliency.6 Furthermore, studies 
are being done to protect property and residents 
from flooding that will lead to the construction 
of levees, floodwalls, and storm surge barriers in 
all five boroughs.6

New York City is a leader in new approaches 
to coastal resiliency. The New York City Panel on 
Climate Change is a team of climate scientists, 
social scientists, and risk management experts 
that was first convened in 2008 to develop 
climate-related projections for the city. The Panel 
became an ongoing body in 2012 under Local Law 
42, which also created a climate change adapta-
tion task force to coordinate the city’s response to 
risks identified by the Panel.4 Local Law 42 is the 
first bill of its kind to be passed by any local gov-
ernment in the country. Furthermore, in March 
2014, Mayor Bloomberg’s successor, Mayor Bill 
de Blasio, announced the establishment of the 
Mayor’s Office of Recovery and Resiliency, which 
spearheads efforts to implement strategies in A 
Stronger, More Resilient New York: the first city 
office ever to be created for climate resiliency. 

Cities face many challenges when developing efficient 
coastal resiliency strategies. Differences in resources, infor-
mation, expertise, and perception of the city’s needs have 
lead to many disparate strategies.7 Director of the Mayor’s 
Special Initiative for Rebuilding and Resiliency and leader of 
a Stronger, More Resilient New York, Seth Pinsky, stated, “In 
the 21st century, it is the cities that confront climate change 
head-on that will be best positioned to survive and thrive.”8 

In the future, New York City’s long-term resiliency plans can 
possibly be used as a model to help other vulnerable cities 
adapt to a changing climate.

The Arctic Environment Poses Unique 
Challenges For Offshore drilling Efforts 
and Oil Spill Response
By Meg Freiberger

The proposed Bureau of Ocean Energy 
Management (BOEM) 2017-2022 Outer 
Continental Shelf (OCS) Oil and Gas 
Leasing Program currently includes three 
Arctic leases: one sale each in the Chukchi 
Sea, Beaufort Sea and Cook Inlet offshore 
areas (Figure 1). Before any resource devel-
opment takes place, however, the unique 

conditions of the Arctic environment must be considered and oil 
spill response technologies evaluated to ensure environmental 
and human safety.

Why drilling in the Arctic?
The U.S. Arctic OCS contains large amounts of economically 

recoverable oil and natural gas. For example, the Chukchi Sea 
is estimated to hold 11 billion barrels (bbl) of economically 
recoverable oil and 38 trillion cubic feet (Tcf) of natural gas 
and estimates for the Beaufort Sea include 6 bbl oil and 11 
Tcf of natural gas.1*

Recognizing this enormous resource potential, ARCO and 
Standard Oil drilled a well in the Prudhoe Bay oil field in 1968, 
and production began in 1977 after the Trans-Alaska Pipeline 
from Prudhoe Bay to Valdez, AK, was completed.2 Over the 
next decade, twenty more exploratory wells were drilled in the 
Chukchi and Beaufort Sea regions. However, high production 

Figure 1. Bureau of Ocean Energy Management 2017-2022 Oil and Gas Leasing 
Proposed Program Areas for the Alaska Region of the Outer Continental Shelf. Source: 

Bureau of Ocean Energy Management

*These figures represent economically recoverable quantities at $110/barrel and $7.83/thousand cubic feet of gas and are readjusted as market prices fluctuate.1
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costs drove many companies to abandon their projects, despite 
successfully finding oil.2 Exploration also slowed following the 
Deepwater Horizon oil spill in the Gulf of Mexico in 2010 and 
the end of Royal Dutch Shell’s exploratory drilling in 2014.1,3

More recently, however, interest in offshore Arctic resources 
has rebounded despite falling crude prices.4 

Challenges to Drilling and Oil Spill Response 
in the Arctic

The Arctic is rapidly changing: Arctic annual average 
temperatures are increasing at nearly twice the rate of mid-
latitude temperatures, and sea ice is quickly retreating.1 
Increasing interest in Arctic exploration and drilling requires 
an appreciation for the unique challenges posed by the harsh 
Arctic environment, particularly in the event of an oil spill.

The first of these challenges is lack of infrastructure. The 
nearest U.S. Coast Guard station is more than 1000 miles 
away from the North Slope of Alaska, where the majority of 
drilling takes place. This makes supplying equipment in the 
case of an emergency, such as an oil spill, difficult, dangerous, 
and time consuming.1 Moreover, once on site, responders could 
face shortages of housing, freshwater, food, waste facilities, 
communications infrastructure, and medical support.1

Environmental factors present additional challenges. 
Proper oil response requires a strong understanding of surface 
ocean circulation, yet surface ocean currents in the Chukchi 
Sea have complex flow patterns that can reverse direction in 
a matter of hours and vary in magnitude and direction over 
small spatial scales.1 Wind, as well as high wave heights dur-
ing the open-water season, can also limit the effectiveness of 
many oil recovery and clean-up techniques. Meanwhile, low 
temperatures (-35°C) and icy conditions can lead to equip-
ment malfunction, prevent aircrafts from flying, and present 
conditions too dangerous for response crews to work outside.1 
Such frigid conditions also occur in combination with seasonal 
darkness; off the Beaufort coast, there is no daylight from 
November to January.1 Finally, any activity in the Arctic must 
also be wary of rapidly changing ice conditions and seasonal 
ice cycles. Even in the summer, ice can intrude on drilling 
locations and shipping routes, and ice-free regions can transi-
tion to ice-covered regions in a matter of days at the start of 
fall freeze-up.1

Nevertheless, conditions in the Arctic do offer some advan-
tages for oil spill response efforts. For example, sea ice can 
contain oil spills in a localized area, while cold temperatures 
and reduced wave energies during the winter months slow oil 
weathering, which can extend the window of opportunity for 
effective spill response techniques.6 Additionally, ice frozen 
along the shoreline can keep oil from impacting coasts from 
the fall freeze to spring thaw periods that last up to 9 months 
in many areas.1,6

Options for Clean Up Operations in the Arctic
Fortunately, oil can naturally degrade under several weath-

ering processes. Evaporation can occur quickly for lighter, less 
viscous products (e.g., diesel and gasoline), but can be limited 

under subfreezing conditions or with heavier fuels (e.g., bunker 
fuel oils and emulsified oil).1 Emulsification (oil and water 
mixtures) and natural dispersion are driven by wind and 
wave action, but the presence of pack ice can dampen waves 
and slow both processes.1 Alternatively, naturally-occurring 
bacteria can degrade petroleum compounds and photoxidation 
can also occur as chemical compounds are broken down by 
sunlight energy during long summer months.1

However, given the relatively slow rate at which these natu-
ral processes occur, active clean-up techniques often must be 
employed. The most widely used option for oil spill response is 
containment and recovery. This involves physically removing 
oil from the surface of the water by containing it with a boom, 
recovering it with a skimming device or sorbent material, stor-
ing it on a vessel or barge, and then disposing the recovered 
liquids and contaminated materials.1,6

Unfortunately, sea ice concentrations and reduced wave 
intensity during Arctic winters can diminish the effective-
ness of traditional containment and recovery strategies. 
Conventional booming strategies are most effective in open 
water or with ice concentrations <10%, 1 and dispersants that 
facilitate biodegradation require high levels of wave intensity 
to be effective.

The most promising oil spill response techniques for the 
Arctic is In-situ burning (ISB): the controlled burning of oil in 
the area it was spilled.1,6 Controlled ISB has been employed 
on a number of oil spills since the 1950s, including the Exxon 
Valdez spill in Prince William Sound, Alaska, in 1989.1

The key to effective IBS is thick oil slicks, which act as insu-
lation from colder underlying water and keep the surface at 
a high enough temperature to maintain combustion.1 Closely 
packed ice floes (70-90% ice coverage) can contain oil and keep 
slicks thick, but under 30-70% ice coverage, slicks are often too 
dispersed. In these scenarios, chemical “herders,” or surface 
surfactants, can be used to drive oil to contract into slicks 3- to 
5-mm thick prior to ISB attempts.1,6,7

Under the right conditions, ISB techniques can be very 
successful, eliminating oil with efficiencies greater than 90 
percent.1,4 Additionally, this technique reduces demands on 
equipment and personnel, making it suitable for regions with 
limited infrastructure or dangerous conditions.1

Yet, it is critical to recognize that ISB is not a perfect solu-
tion. Although 85–95% of burned oil becomes carbon dioxide 
and water, 5–15% is converted to heat-absorbing particulates 
like soot, which can land on ice and decrease ice reflectivity, 
causing ice melt.1 An additional 1–3% includes byproducts 
such as nitrogen oxide, sulfur dioxide, carbon monoxide, and 
polyaromatic hydrocarbons (PAHs) which contribute to global 
warming and acid rain.1 Meanwhile, smoke plumes from ISB 
can obstruct visibility and may pose safety hazards to people, 
ships, aircrafts, and motor vehicles in the immediate vicinity 
and downwind of the fires.1

Agi/AiPg suMMer interns

1. http://www.nap.edu/catalog/18625/responding-to-oil-spills-in-the-us-arctic-marine-environment.
2. https://www.wilsoncenter.org/sites/default/files/Artic%20Report_F2.pdf
3. http://news.nationalgeographic.com/news/energy/2014/04/140404-coast-guard-blames-shell-in-kulluk-rig-accident/
4. http://www.nytimes.com/interactive/2016/business/energy-environment/oil-prices.html.
5.  http://www.boem.gov/Five-Year-Program-2017-2022/
6. http://www.arcticresponsetechnology.org/wp-content/uploads/2012/11/FINAL-printed-brochure-for-ATC.pdf.
7. http://www.arcticresponsetechnology.org/research-projects/field-research-using-chemical-herders-to-advance-in-situ-burning/at-a-glance.
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Combustion Fly Ashes. Journal of Environmental Science & Technology, 50(11), p. 5919-5926.
9. REE – Rare Earth Elements. (2016). Geology. Web.
10. Critical Materials Strategy. (2011). U.S. Department of Energy. Web.
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Conclusions
The Arctic OCS holds enormous resource potential; how-

ever, there currently is no “one-size fits all” solution for Arctic 
oil spills. Accessing these resources requires tackling unique 
environmental conditions, including extreme weather, peren-
nial darkness, and lack of infrastructure, and each potential 
development will require careful consideration of these condi-
tions. To protect the environment and human health in the 
future, any attempts to extract offshore Arctic resources must 
embrace an informed appreciation of the challenges and condi-
tions posed by remote Arctic environments.

Could Waste be the Secret to 21st 
Century Progress and Security in 
America?

By Franklin Wolfe
The byproduct of coal burned in coal-

fired power plants, known as coal ash or 
coal combustion residuals, is the second 
largest industrial waste (by weight) 
generated in the United States, second 
only to mine wastes.1 In 2014 alone, the 
U.S. produced 130 million tons of coal 

ash. This ash is usually disposed in giant landfills, ponds, or 
surface impoundments, which average more than 50 acres in 
size and 20 feet in depth. Today, there are nearly 1,500 operat-
ing or “retired” disposal sites across the nation.

These coal ash disposal sites have had a considerable impact 
on the environment, causing more than 200 cases of water 
contamination in recent years.2 In some instances, the events 
have been catastrophic. A dike rupture at the Tennessee Valley 
Authority (TVA) Kingston Fossil Plant in 2008 and a pipe rup-
ture at the Duke Energy Dan River Stream Station in Eden, 
North Carolina, in 2014 spewed millions of cubic yards of coal 
ash from their impoundments, introducing arsenic, mercury, 
lead, and other toxic heavy metals into ecosystems and sources 
of drinking water for local communities [Figure 1]. 3,4

The combined cost of cleanup measures and legal penal-
ties to address both spills reached over $1 billion, and the 
Emory River, the site of the TVA spill, remained closed to 
the public for over a year.5 These incidents have inspired the 
Environmental Protection Agency and state governments to 
introduce legislation prescribing more stringent and expen-
sive requirements for the coal ash disposal.6 For example, in 
my home state of North Carolina, the General Assembly is 
requiring Duke Energy to close and excavate all of its 32 coal 
ash impoundments statewide by 2029, at a cost of up to $10 
billion, according to estimates by the North Carolina Utilities 
Commission.7

The expensive price tag of coal ash cleanup has also inspired 
geoscientists at Duke University, just an hour commute from 
the Duke Energy spill, to ask an entrepreneurial question: 
What if America’s waste could fund its own cleanup measures, 
while at the same time provide a vital resource for 21st century 
technological advancement, national security, and zero carbon 
emission energy production? To answer this question, Duke 
geoscientists studied the composition of coal ash from over 100 
sources nationally, hoping to determine which coal feedstock 
has the highest content of critical rare earth elements (REE). 8

REEs are a group of 16 elements, including yttrium and 
the lanthanide series elements. REEs support industries 
worth more than $4.8 trillion globally and are commonplace 
in products such as batteries, smartphones, guided missiles, 
magnets, and wind turbines. Most of these metals have been 
deemed “critical” to our national security by the Department 
of Energy (DOE) because they are scarce and often have no 
substitute for their function.10 Despite difficulty in finding 
new and economic REE sources, DOE expects an explosion in 
demand for critical REEs over the next 20 years due to their 
growing importance in our technologically advanced society.

Supplies of critical REEs have been slow to respond to 
demand for a few reasons: (1) it is rare to find concentrations 
high enough for economic extraction, (2) critical REEs are not 
found in nature as pure metals and hence must be isolated 
from host minerals through expensive processes, and (3) coun-
tries that have historically produced critical REEs in large 

Figure 1. The aftermath of the Tennessee Valley Authority 
Kingston Fossil Plant spill. Photo Credit: United Mountain Defense.
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quantities maintain monopolies in the market, giving them 
tremendous power and control over global supply and prices. 

Harvesting critical REEs from coal ash has the potential to 
lessen the 3000-ton global supply-demand imbalance because 
it contains relatively high concentrations of critical REEs. It 
also is less labor-intensive, costly, and environmentally haz-
ardous than mining elements from unprocessed coal ore. At 
some utility plants, the coal combustion process has even been 
shown to enrich the critical REE concentration when compared 
to raw coal deposits.11 Standard reference materials for coal 
ash, NIST SRM 1633b and IRANT EOP, average 420 mg/kg 
and 806 mg/kg for REEs, respectively.12 

The Duke University study may provide a solution to simul-
taneously address critical REE scarcity and the cost of coal ash 
cleanup operations. The geoscientists found that critical REE 
composition is unique to each source of coal ash, and that coal 
ash from the Appalachian Mountains has the highest critical 
REE content identified in the United States. Additionally, 
they documented sources of coal ash with lower compositions 
of critical REEs than Appalachian coal ash, but with higher 
extractable yields. Despite its high concentration, Appalachian 
coal actually had the lowest amount of recoverable critical 
REEs. This has been a problem that has garnered much 
attention among the research community as developing and 
refining extraction techniques have continuously improved 
recovery rates over the last 30 years.

The extraction process generally involves the following 
steps: (1) acid leaching of coal ash with a low-PH acid (e.g., 
hydrochloric, sulfuric, or nitric), (2) removal of undesirable 

materials using chelating resins or other precipitates (e.g., 
calcium sulfate), and (3) purification using solvent extraction. 
Depending on which combination of acids and extractants are 
used and the concentration of other metals in the ash, recovery 
rates vary greatly between 50 to 99 percent.13

Unfortunately, these studies have only been completed on a 
laboratory scale because according to Dr. Heileen Hsu-Kim, the 
lead investigator of the Duke University study, the reagents 
used are currently too expensive to be used on an indus-
trial scale.14 However, Dr. Hsu-Kim is optimistic that higher 
yields can be achieved with alternative, cheaper extraction 
techniques, making this process an economically attractive 
investment for entrepreneurs, since commercial plants are 
estimated to cost upwards of hundreds of millions of dollars.

Intrigued by this opportunity, the DOE has already invested 
$20 million into research projects on extraction technologies 
for coal wastes beginning in 2015.15 Additionally, numerous 
local utilities and government grants have provided invest-
ments to help cover the capital costs of building pilot plants. 
Others are investigating ways to reduce the chemical and 
water intensiveness of the process.16 All of these efforts are 
rapidly improving the state and understanding of critical 
REE potential in the U.S. Much is still to be learned, but the 
potential to reduce waste and avoid catastrophic impoundment 
spills, while also limiting reliance on foreign suppliers, are key 
reasons to suggest that critical REE extraction from coal ash 
may be an important technology that should reframe how we 
think about coal ash: from harmful waste to vital resource. 

13. Coal Ash: Waste or Resource. (2015). North Carolina Coal Ash Management Coalition. Web.
14. Kingery, Ken. (2016). Appalachian Coal Ash Richest in Rare Earth Elements. Duke University School of Engineering. Web.
15. DOE Selects Projects to Enhance Its Research Into Recovery of Rare Earth Elements from Coal and Coal Byproducts. (2015). Department of Energy. Web.
16. Coal Ash: Waste or Resource. (2015). North Carolina Coal Ash Management Coalition. Web.

tales from the Field: we Are not Alone
Jim Burnell, CPG-11609

It was the summer of 1975 in northern Wisconsin. The recent 
discovery of the huge Crandon massive sulfide had stirred 
interest in the Precambrian terrain of the Lake Superior 
District. Our exploration director (for a major mining company) 
sent us out to do some baseline exploration. Lincoln County, 
Wisconsin, is an area of undeveloped drainage. Underlain by 
glacial deposits, it is mostly lakes and swamps. An outcrop is 
a dream. In fact, that’s how the story develops.

References on the geology of the area were as scarce as 
outcrops. Several years before, an M.S. student at an in-state 
university had done his thesis in the Lincoln County area. One 
feature of his thesis was an outcrop map. Yes, for those of us 
working recently in the Rocky Mountains, this was a map that 
located all the outcrops in his thesis area.

We decided one morning to track down what was identified 
as a large bedrock outcrop. We needed to see some bedrock, 
right? It was difficult to access. We planned a three-mile hike 
(one way) from the end of a desolate road. As we anticipated, 

the walk was mostly through swampy ground. Wilderness. I 
can’t impress on you how desolate the area appeared for the 
Lower 48. No civilization, no sign of anybody or anything.

Finally, in the distance through scattered tamaracks, we 
saw the outcrop. And it was, in fact, large – some twenty feet 
long rising six feet out of the swamp. We got to the outcrop, 
poised to take samples and notes when we noticed right there 
in front of us a cigarette butt. It was freshly stubbed out and 
still smoldering.

Now where in the world …?!? We looked around through 
the trees, called out, but nothing. Silence. Apparently some 
other geologist had also tracked down this famous outcrop at 
the same time as we did. Where was he? A spooky experience.

Editor’s note: Got an interesting field experience? Of course 
you do! Send in your field (or office) story and we’ll share it 
in TPG.
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The American Institute of Profess-
ional Geologists (AIPG) has a history of 
effective and outstanding service to the 
profession of geology. From its beginning 
in 1963, the Institute has emphasized 
the role that professional geologists play 
in this fascinating, changing, and highly 
complex world in which we live.

In an Institute such as this, there are 
so many highly motivated geologists con-
tributing to the profession, the Institute, 
the public, and the nations in which we 
live and work that the identification of 
a select few for particular awards is a 
monumental task. The continued suc-
cess of the Honors and Awards Program 
is dependent on an accessible nominat-
ing process and a diligent screening of 
those nominated. This is done by the 
Honors and Awards Committee.

Currently, there are six honors 
bestowed by the Institute: Ben H. Parker 
Memorial Medal, Martin Van Couvering 
Memorial Award, John T. Galey, Sr. 
Memorial Public Service Award, Award 
of Honorary Membership, Outstanding 
Achievement Award, and Presidential 
Certificate of Merit.

AIPG MISSION STATEMENT

The Mission of the American Institute 
of Professional Geologists (AIPG) is to 
be an effective advocate for the profes-
sion of geology and to serve its members 
through activities and programs that 
support continuing professional devel-
opment and promote high standard of 
ethical conduct.

AIPG honors and Awards 
Committee

J. Todd McFarland, Chairman 
Brent E. huntsman 

John L. Bognar 
Richard M. Powers 

daniel J. St. Germain

Vincent P. Amy, CPG-2035 
2016 Recipient of the AIPG 

Ben H. Parker Memorial Award

The foundation for my future career 
in geology was set firmly in place while 
at Hofstra University. Drs. Durham and 
Andrews encouraged me to apply to the 
Graduate Geology program at Columbia 
University, where I was readily accepted 
in the fall of 1960. I was granted an 
assistantship and worked for Dr. Fred 
Donath, Professor of Structural Geology, 
assisting in setting up a high  pressure 
rock-deformation lab.

In the spring of ‘61, I sought a summer 
job in the New York area. The Yellow 
Pages contained three possible employ-
ers. I wrote to all three; two replied, 
but one didn’t have any openings. The 
remaining one, Geraghty & Miller, 
Consulting Ground Water Geologists 
(G&M), offered me a position as a field 
geologist. I started work in May 1961 as 
the firm’s first full-time employee. I con-
tinued my course work for the Masters 
and received my degree in February 
1963.

Ten years later, the firm promoted 
me to Executive Vice President. In 1974, 
I opened G&M’s Palm Beach, Florida 
office and became involved in the design, 
permitting, construction, and testing 
of deep injection wells for the disposal 
of treated sewage effluent. Successful 
programs included those for the Cities of 
West Palm Beach and Fort Lauderdale, 
where systems capable of handling in 
excess of 30 million gallons per day 
were completed. I was involved in other 
injection well projects in California, 
Tennessee and Louisiana, including site 

selection, design, testing and litigation 
support. I participated in G&M projects 
for the US EPA’s underground injec-
tion well program, involving technical 
support, and I am an author of an EPA 
guidance document on evaluating the 
mechanical integrity of injection wells.

In 1978 I was elected to the firm’s 
Board of Directors, on which I served 
until I retired. I continued to manage 
the firm’s Palm Beach office until 1984, 
when I was appointed President and 
Chief Operating Officer. In 1988 I was 
appointed Vice Chairman of the Board 
and served in this capacity until 1993 
when I retired.

My professional work spans the gamut 
of applications of hydrogeology. I’ve con-
ducted regional studies and ground water 
exploration and development programs, 
involving drilling and testing, seismic 
refraction, aquifer analysis, well and 
well-field design, and impact analysis. 
These projects were conducted in a vari-
ety of geologic settings throughout the 
New England states, the mid Atlantic, 
the Midwest, the South, the Caribbean, 
Colombia, and Spain. Work was done 
for municipalities, industrial clients, 
developers, and government agencies.

I’ve been an expert witness in geology 
and hydrogeology in trials and hearings 
dealing with ground water diversions, 
contamination, landfills, limestone 
mines, injection wells, real estate devel-
opments, class actions, and property 
condemnation. These activities included 
appearances in administrative hearings, 
circuit court, federal court, and the U.S. 
Court of Claims. 

I’ve participated in landfill and solid 
waste programs for new and existing 
facilities, including site selection, test 
programs, permit applications, ground-
water monitor system design, and sam-
pling programs. I’ve been an expert 
witness in court and administrative 
hearings related to landfills and resource 
recovery facilities. 

At one time I was registered, or 
licensed, as a professional geologist in 
seven states. Currently, I maintain my 
license in Florida. I am a Senior Fellow 
of the Geological Society of America, 

AIPG 2016  
Honors and Awards Program
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a Fellow of the Geological Society of 
London, and am listed in the 18th edi-
tion of Who’s Who in the South and 
Southwest.
Response

I am very fortunate in being a geolo-
gist, and for having the opportunity to 
become one. So much has happened in 
and with the science since then. Back in 
my undergrad days no one knew about 
plate tectonics and related matters. Look 
what has happened since then.

Further, the knowledge, aware-
ness, and applications of the science 
have spread and grown dramatically. 
Knowledge, importance, and applica-
tions have spread beyond the academic 
and economic (energy and materials) 
to encompass us as a society. Geology 
dictates how we live and prosper. My 
life in Florida, where I live, is different 
than how someone lives elsewhere. That 
doesn’t mean it is better, just different, 
and is related/controlled by geology The 
average person doesn’t know or appreci-
ate this. Geology is in everyone’s news 
and minds today. We don’t realize it. 
I think AIPG realizes this. They must 
be congratulated on the programs they 
undertake and their applications of the 
science. The general public is not aware 
of this, but it certainly has “improved”  
things. Geology is as important to our 
lives as agriculture, building, etc.

I have been dealing with a number 
of medical problems that prevented me 
from going to Santa Fe. I preferred to 
take the conservative approach and 
forego the trip now rather than commit 
and have to quit so there are no surprises 
and last minute difficulties as well as 
time to prepare for contingencies.

I am more than flattered that you 
have chosen me to be the recipient of 
the Medal and thank you all from the 
bottom of my heart.

J. Foster Sawyer, CPG-10000 
2016 Recipient of the AIPG 

Martin Van Couvering  
Memorial Award

J. Foster Sawyer holds a Bachelor of 
Science degree in Geology from Furman 
University and Master of Science and 
Doctorate of Philosophy degrees in 
Geology and Geological Engineering 
from the South Dakota School of Mines & 
Technology. The early years of his career 
were devoted to geological and hydrolog-
ical projects as a geologist and hydrolo-
gist with the South Dakota Geological 
Survey in the Black Hills region. Notable 
projects on which he worked included 
serving as co-author for the Geologic 
Map of South Dakota, performing source 
water assessments and vulnerability 
mapping for over five hundred public 
water supply systems in the Black Hills 
area, and supervising and participating 
in numerous hydrologic and geologic 
investigations in western South Dakota.

In 2008, Foster changed career paths 
and accepted a position as an Assistant 
Professor at the South Dakota School 
of Mines & Technology (SDSM&T) 
in Rapid City, SD, and in 2014 he 
was awarded tenure and promoted to 
Associate Professor at SDSM&T. During 
his time at both SDSM&T and the South 
Dakota Geological Survey he authored 
and co-authored over fifty articles, maps, 
and abstracts on a variety of geologic and 
hydrologic topics, and he served on the 
Board of Directors of the West Dakota 
Water Development District for twelve 
years. He also has traveled and worked 
frequently in Mongolia and participated 
in two paleontological expeditions to the 
Antarctic Peninsula. 

At SDSM&T, Foster has worked to 
strengthen the petroleum related cur-
ricula, recently adding a new petroleum 
field camp and securing major donations 
of petroleum industry software and 
digital datasets for research and teach-
ing. Another significant accomplish-

ment while at SDSM&T is development 
and supervision of two STEM education 
programs for Native American students 
in collaboration with Tribal colleges in 
western South Dakota.

Foster also has received several 
awards over the course of his career as 
follows:
•	 Virginia Simpson Award for com-

munity service, 2016, South Dakota 
School of Mines & Technology

•	 2016 Honorary Awardee, 
Rocky Mountain Federation 
of Mineralogical and Lapidary 
Societies

•	 Antarctic Service Medal, 2005, 
United States of America

•	 Geologist of the Year Award, 2004, 
AIPG South Dakota Section

Foster’s interactions with AIPG have 
included serving as President of the AIPG 
South Dakota Section, Co-Chairing the 
2012 AIPG National Annual Conference 
in Rapid City, South Dakota, and serv-
ing on the AIPG National Executive 
Committee from 2009-2016 as an 
Advisory Board Member, Secretary, Vice 
President, President Elect, President, 
and Past President.
Response

It is a tremendous honor to receive 
the Martin Van Couvering Memorial 
Award which recognizes service to the 
profession and to the Institute. Mr. 
Van Couvering was renowned for his 
personal and professional integrity and 
his high standards of professional com-
petence. He also was the first President 
of AIPG, serving on a full-time basis for 
two years, and his outstanding leader-
ship and organizational talents laid the 
foundation upon which AIPG was built. 
I am truly humbled to receive the award 
that bears his name. 

If I have been fortunate enough to 
make any meaningful contributions to 
AIPG, it is due in large measure to out-
standing people who have served AIPG 
as national Executive Committee mem-
bers, headquarters staff, and dedicated 
professional members. Past Presidents 
including Richard (Rick) Powers, 
Lawrence Weber, Samuel Gowan, 
Barbara Murphy, Michael Lawless, 
Ronald Wallace, Raymond Talkington, 
Daniel St. Germain, Lawrence Cerrillo, 
Dennis Pennington, and others played 
critical roles as mentors and advisors. 
Headquarters personnel including 
William (Bill) Siok (retired), Wendy 
Davidson, Cathy Duran, and others 
facilitated every step along the way and 

Please consider nom-
inating someone you 
know for one of the 
distinguished national 
Awards. The award nomi-
nation form for 2017 can 
be found on page 39 of this 
issue. The deadline for 
the 2017 nominations  is 
January 15, 2017.
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made things look easy when in actual-
ity they were not. Current national 
officers including Helen Hickman, Adam 
Heft, David Pyles, Douglas Bartlett, 
Keri Nutter, Jean (Neubeck) Patota, 
and national Advisory Board mem-
bers Jeffrey Frederick, Kevin Gooding, 
Donald Lumm, and Shanna Schmitt 
have made contributing to AIPG an 
enjoyable endeavor shared among 
friends and respected colleagues. Pillars 
of the AIPG community such as David 
Abbott, Pat Leahy, Gail Siok, Lawrence 
Austin, James Burnell, Tom Cavanaugh, 
and too many others to mention also 
provided continuous support and input 
to the Institute along the way. To all of 
these wonderful people and many others 
I owe my deepest gratitude and offer my 
sincere thanks.

It has been an honor and a pleasure 
to have been involved with AIPG since 
the early 90s. In 2008 and 2009 I served 
as President of the South Dakota AIPG 
Section, and in 2010 I was elected 
to serve on AIPG’s national Executive 
Committee. As a national board mem-
ber from 2010-2016, I was fortunate 
enough to serve as an Advisory Board 
member, and as national Secretary, Vice 
President, President Elect, President, 
and Past President. In 2012 it was my 
great pleasure to Co-chair the AIPG 
annual conference in Rapid City, South 
Dakota, which is one of my fondest pro-
fessional memories. Some of the signifi-
cant developments within AIPG over the 
past seven years have included a greater 
focus on student participation, changes 
in leadership at the headquarters office, 
and most recently there have been pro-
ductive discussions regarding the value 
of AIPG and potential enhancements to 
strengthen the Institute. Throughout 
all of the various activities and issues 
that have come before AIPG over the 
past seven years, it has been my goal to 
respond in a balanced, proactive man-
ner, and to provide suggestions and solu-
tions that would promote and advance 
the cause of AIPG and the pursuance of 
professional geology in the United States 
and internationally.

Finally, although this award recog-
nizes service to the Institute, I would 
like to recognize what AIPG has done 
for me. AIPG has provided me with 
opportunities that simply are not avail-
able elsewhere. Opportunities to lead 
and to serve at a national level and to 
represent American geoscientists on 
an international stage. Opportunities 
to give something back to my chosen 

profession and to make a difference for 
future generations of geoscientists. And 
perhaps most significant of all: opportu-
nities to meet and interact with some of 
the most impressive, hardworking, gen-
erous, kind-hearted people that I could 
ever imagine. Thank you all so much 
for this award and for these wonderful 
opportunities with AIPG.

Logan T. MacMillan CPG-4560 
2016 Recipient of the AIPG 

John T. Gayley, Sr., 
Memorial Public Service 

Logan MacMillan received Bachelor of 
Science and Masters of Science degrees 
in Geologic Engineering & Geology, 
respectively, from Colorado School of 
Mines in the early 1970s, and an MBA 
from University of Colorado Denver fol-
lowing the crude oil crash of 1986. He was 
exposed to public service by a number 
of the faculty at CSM, known at that 
time as ‘The World’s Foremost School of 
Mineral Engineering.’ Prominent among 
the voluntary efforts of the faculty were 
appointments made by the Governor 
to the state’s regulatory agencies, like 
those of Dr. John D. Haun, professor of 
petroleum geology, who was appointed 
to the state’s Oil and Gas Conservation 
Commission in the 1970s. Professor 
Haun has served as a mentor for many 
successful students through his con-
tributions to the professional societies, 
his teachings, and his contributions to 
society as a whole.

Logan defines his work experience in 
three sections: Early Employment (1974 
– 1986), Consulting (1986 – 2006), and 
Late Employment (2006 – 2012). From 
1974 to April 1986, he was employed 
as a petroleum geologist for Amoco 
Production Company; Petroleum, Inc.; 
Kerr & Associates; Bass Enterprises 
Production Company; and Axem 
Resources. Logan joined AIPG in 1979. 
The 1986 crude oil price crash was a 

defining moment; life as an employee 
with a paycheck was shifted to the rear-
view mirror until 2006, when employ-
ment and a paycheck again ruled the 
day. During those years he worked as 
a consulting petroleum geologist and 
independent after a brief stint with 
Apache Corp as an employee in 1988. 
He greatly appreciates individual com-
panies who kindly offered employment, 
benefits, training, and access to capital. 
From 2006 to 2012, Logan worked for 
Western Gas Resources, which merged 
into Anadarko Petroleum Corp.

Logan’s involvement with profes-
sional societies started while at CSM 
and was enhanced by volunteer activi-
ties through AIPG, among others, from 
early employment and continues today. 
He became a member of Tau Beta Pi, 
Engineering Honor Society, in 1973 and 
of Sigma Xi, The Scientific Research 
Society, in 1975. In 1992, Logan was 
appointed by Governor Roy Romer to 
the Colorado Oil & Gas Conservation 
Commission, where he served until 1997. 
He has been an active member of, in 
some cases held leadership positions in, 
and received awards for public service to 
AIPG, the Rocky Mountain Association 
of Geologists (RMAG), Denver Desk 
& Derrick (DDD), and the American 
Association of Petroleum Geologists 
(AAPG).

Post-work activities might be consid-
ered by some as ‘retirement.’ Starting 
in a rather leisurely fashion, Logan 
returned to a challenge offered by one of 
those CSM profs way back in undergrad 
days – ‘learn the geology of where you 
live.’ He has been – back in Jefferson 
County, CO – where Mines is. With 
recent publications from Colorado’s state 
agencies assisting in his own recent pub-
lications, Logan has been impressed with 
the possible resource potential underly-
ing the greater Denver-metro area. Who 
owns the mineral estate? Why isn’t it 
being developed?
Response

Thank you to David Abbott who made 
the recommendation for this award and 
to the Institute for promoting the honor 
of a Public Service Award in John Galey 
Sr.’s name. 

I am very honored & humbled to 
be considered amongst the previous 
awardees and the many of you who give 
tirelessly of your time, energy and exper-
tise to support our profession and the 
industries that contribute so positively 
to our society and way of life.
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Many members may ask, “Well, how 
and why did AIPG honor this guy with 
this distinguished award for public ser-
vice?” 

I’m not too sure myself, but my side 
of the story was offered to our National 
office to be part of an upcoming TPG cov-
ering this year’s events, so you can read 
all about that there. In a nut shell – oil 
and gas industry, citizen commissioner, 
advocate for development. Thanks. That 
shortens this presentation considerably.

I would like to deviate from a presen-
tation of all of those written remarks to 
focus on one of them: what some HR folks 
call work/life balance.

I’d like to acknowledge and thank my 
family: wife Randa, who is here and two 
daughters, who are not. 

As so many of you know from your 
own personal experiences, the balance 
of family, personal time, your work and 
your professional responsibilities is in 
constant motion. I have appreciated my 
family’s support from the very begin-
ning. Their support has been essential.

Particularly, Randa my wife of 41 
years. She also is a volunteer and con-
tributor to her profession of veterinary 
medicine. She’s recently ‘retired’ from 
state-wide office of the state association 
of veterinarians, the CVMA, she’s also 
‘retired’ from employment, although 
she still works relief now even several 
years after sale of her practice to what 
is now one of the largest vet corporations 
in the state. 

Mother of our now 30-something 
daughters and as good a friend to them 
as they have with their same-aged 
friends. She is not at all shy about 
reminding them she is looking forward to 
grandmother-hood, even though neither 
are married – yet.

We are celebrating our anniversary 
today. Obviously, I feel a special thanks 
is in order for her – she’s my hero. (2:20 
160911; 2:40; 2:40)

Larry A. Cerrillo, CPG-2763 
2016 Recipient of the AIPG 

Honorary Membership

Larry was born and raised in Syracuse, 
NY. He enlisted in the Army after high 
school and was discharged in Fairbanks, 
Alaska. He attended the University of 
Alaska for two years with the intent of 
becoming a mechanical engineer. An 
elective course in physical geology that 
entailed a field trip on a glacier changed 
his career direction. Larry went on to 
complete a BS in geology at Syracuse 
University and an MS in hydrogeology 
at Colorado State University. 

Larry spent his early working years 
with the US Geological Survey Water 
Resources Division and then went into 
consulting with Geraghty & Miller on 
Long Island, NY. His career moved him 
through numerous consulting firms as 
principal investigator, project manager, 
and branch manager. He has worked 
in 15 plus countries such as Indonesia, 
Somalia, Pakistan, Sri Lanka, and 
Mongolia. The highlight of Larry’s career 
was being able to see the smiling faces 
of folks in developing countries receiving 
fresh water. His work on ground water 
contamination investigations and on 
superfund projects, such as Love Canal, 
Rocky Mt. Arsenal, and Fort Riley, KS, 
paled in comparison.

Larry is formally trained in environ-
mental and public policy dispute resolu-
tion, and has numerous certificates of 
study in dispute resolution; including 
a Certificate of Advanced Study in 
Dispute Resolution from the University 
of Denver. Since 1998, he has been work-
ing as a mediator and volunteering with 
schools and groups doing restorative 
justice with youth. As a mediator, he 
has worked on well over one hundred 
cases, involving everything from “bark-
ing neighbors” to ground water issues.

Larry was a principal organizer 
and first president of the Colorado 
Groundwater Association, a past State 

and National president of the American 
Institute of Professional Geologists, and 
a past and current member of boards and 
committees dealing with groundwater 
and public policy issues.
Response

Anytime one receives positive recog-
nition from one’s peers, it is a time to 
express gratitude. It is also special to 
receive this award at the same time that 
one of my mentors and first boss in the 
consulting arena, Vince Amy, is receiv-
ing the Ben H. Parker award. It will be 
41 years the 30th of this month that I 
have been a CPG member of AIPG. 

It has been a great ride from my early 
years of being a section president, serv-
ing on various committees, then on the 
national board and as national presi-
dent. I served six years on the Colorado 
Geological Survey Advisory Board, the 
Minerals, Energy and Geology Board, 
and four years on a County planning and 
zoning board to develop groundwater 
extraction policy. I also had the oppor-
tunity to work and travel in 15-20 coun-
tries in such garden spots as Somalia, 
Pakistan, Mongolia, and others. Indeed 
it has been a great ride.

In closing I would like to encourage 
our newer members and student mem-
bers to plan on getting involved in your 
local and state geologic issues. Your 
voice is needed to counter the numerous 
misperceptions that regulators receive 
from the various NIMBY crowds. 

P. Patrick Leahy, CPG-10507 
2016 Recipients of the AIPG 

Outstanding Achievement Award

Dr. Leahy was born in Troy, New 
York. He holds undergraduate and grad-
uate degrees in geology (1968) and geo-
physics (1970) from Boston College. He 
received his doctorate in geology (1979) 

Your section needs 
to start a Student 

Chapter Today. 
Contact dorothy 
Combs at AIPG 

headquarters for 
more details. 

 dkc@aipg.org
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from Rensselaer Polytechnic Institute 
where he specialized in regional ground-
water studies and hydraulics. Dr. Leahy 
worked for the U.S. Geological Survey 
for 33 years, serving in various technical 
and managerial positions. He authored 
or co-authored more than 80 publications 
on a wide array of earth-science topics. 
In 2005-2006, Dr. Leahy served as acting 
Director of the U.S. Geological Survey. 
He concurrently served as Chair of the 
Civil Applications Committee, a multi-
agency consortium tasked to enable 
the use of classified assets for civilian 
purposes. 

Prior to his current position, Dr. Leahy 
served as Associate Director for Geology 
of the U.S. Geological Survey, where 
he had responsibility for Federal basic 
earth science programs, which include 
worldwide earthquake hazards moni-
toring and research, geologic mapping 
of land and seafloor resources, volcano 
and landslide hazards, and assessments 
of energy and mineral resources. In 
March of 2007, he was named Executive 
Director of the American Geosciences 
Institute (AGI). Since 2014, he has also 
served as interim Executive Director 
of the American Geosciences Institute 
Foundation. He is both a certified pro-
fessional hydrogeologist (HG-952) and 
professional geologist (CPG-10507).

Dr. Leahy is a Fellow and Trustee of the 
Geological Society of America and a mem-
ber of the American Geophysical Union, 
the American Institute of Hydrology 
(Former President), International 
Association of Hydrogeologists (Former 
U.S. President), Sigma Xi, the American 
Association for the Advancement of 
Science, the American Association of 
Petroleum Geologists, the National 
Ground Water Association, and the 
Geological Society of Washington. 
He is a former board member of 
GeoScienceWorld. Dr. Leahy is also a 
Commissioner for the United States 
Commission for the United Nations 
Educational, Scientific and Cultural 
Organization (UNESCO). He has testi-
fied before the U.S. Congress on more 
than 30 occasions on a variety of geo-
sciences topics. He serves as an expert 
advisor to the U. S. Senate on mineral 
resource issues and he serves as chair 
of the Mineral Science and Information 
Coalition to educate federal policy-
makers on the importance of mineral 
research and information.

Dr. Leahy was the recipient of 
the 1996 Department of the Interior 
Meritorious Service Award, and the 2006 

Department of Interior Distinguished 
Service Award, and he was recognized by 
President George W. Bush in 2003 with a 
Meritorious Senior Executive Award and 
again in 2007 as a Distinguished Senior 
Executive. Dr. Leahy received the Khan 
Medal (the highest award for a non-
Afghan citizen awarded by Afghanistan) 
from President Hamed Karzai. In 2005, 
He visited Afghanistan and met with the 
King and Vice President of Afghanistan 
to discuss mineral, energy, water and 
geologic hazard issues. 

He was the recipient of the 2009 John 
T. Galey, Sr., Memorial Public Service 
Award from the American Institute of 
Professional Geologists (AIPG). From 
2008-2011, Dr. Leahy served as a judge 
for the National Engineering Excellence 
Awards. He also has received recogni-
tions from the International Council 
of Scientific Union and the World 
Meteorological Organization for his 
efforts in support of the International 
Polar Year. His contributions have 
also been recognized by the National 
Association of Black Geoscientists, 
the Association of Environmental and 
Engineering Geologists, the American 
Association of State Geologists, the 
Heinz Center (for his contributions to 
producing the first ‘State of the Nation’s 
Ecosystems’ report) and the AIPG, Ohio 
State Section.
Response

It is a great honor for me to accept 
the Outstanding Service Award of the 
American Institute of Professional 
Geologists (AIPG). As some of you may 
know I am retiring as Executive Director 
of the American Geosciences Institute in 
the next few days so I guess it is natu-
ral to take time to reflect on my career 
in the geosciences. I joined the AIPG 
a bit more than 20 years ago in 1996. 
At the time I was an employee of the 
U.S. Geological Survey, having been a 
practicing hydrogeologist. I was active 
in several hydrogeologic professional 
and scientific societies and had the good 
fortune to serve as President of two 
of them, the International Association 
of Hydrologists and the American 
Institute of Hydrology. I was named 
Chief Geologist of the USGS in 1995 and 
I was most anxious to interact with the 
broader geologic community. The AIPG 
was a perfect match for me. I wanted the 
status and credibility provided by becom-
ing a Certified Professional Geologist. I 
believe that it was important for several 
reasons. First personal satisfaction in 
that it seemed to me as an appropriate 

step to highlight my academic training 
and professional experience. Secondly, 
being Chief Geologist for the USGS, in 
my opinion, required a professional cre-
dential to demonstrate the significance 
of professionalism to other geologists and 
to the broader public. Finally and most 
importantly, the opportunity to network 
and make friendships with other profes-
sionals was absolutely vital in terms of 
helping me decide the priorities for the 
work of the USGS.

I attended my first AIPG meeting in 
Columbus, Ohio many years ago and 
was very favorably impressed with the 
presentations, the attention to students, 
the field trips, and the networking oppor-
tunities. AIPG had clearly met my expec-
tations. Since these modest beginnings, 
I have served on several committees, 
was a trustee on the AIPG Foundation, 
provided articles for the The Professional 
Geologist, attended and presented at 
Executive Committee meetings, partici-
pated in numerous annual meetings, and 
was fortunate to be recognized as a Galey 
Award winner and with a recognition 
from the Ohio State Section. 

As Executive Director of AGI, I worked 
very closely with AIPG elected leader-
ship and with Bill Siok, former Executive 
Director of AIPG. This cooperation led to 
many productive, fulfilling and mutually 
beneficial collaborations. I believe the 
relationship between AIPG and AGI is 
the strongest it has ever been and I look 
forward to seeing the collaboration move 
to even greater heights in the future. 
AIPG leadership has often moved on to 
become the leadership of AGI when their 
terms at AIPG were completed. Several 
names comes to mind that are well 
known among AIPG and include Russ 
Slayback, Rick Powers, Mike Lawless, 
Bill Siok, and now Keri Nutter to name 
but a few.

In closing, let me say how pleased 
I am to accept this award. The AIPG 
serves a critical role in the geoscience 
community. Your student participation 
has increased significantly and in my 
opinion is vital to the strength of our 
profession in to future. My involvement 
with AIPG through the years has been 
reward enough. Being recognized by 
AIPG is clearly “the frosting on the cake.”
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The purpose of the AIPG Section 
Leadership Award is to recognize one 
or more of our members who have 
demonstrated a long-term commitment 
and have been long-term contributors 
to AIPG at the section level. AIPG has 
many sections where one or more indi-
viduals have demonstrated exceptional 
leadership for their section and in many 
instances kept the section together and 
moving forward. These individuals are 
commonly not known at the National 
level or by AIPG members outside of 
their sections, however, their contribu-
tions have been vital to their sections and 
they perform this work because of their 
commitment to our profession and AIPG.

Recipients of the 2016 AIPG 
Section Leadership Award 

Anne M. Murray, CPG-11645 
Florida Section

Anne Murray, PG, CPG-11645 has 
served the AIPG Florida Section in 
the following capacities, since 2011, 
President (2012-Present), Webmaster 
(2012-Present), President-Elect (2011-
2012), AIPG Section Delegate 2014.

Anne Murray became President-elect 
of AIPG-FAPG in 2012. Since that time 
she has worked hard to implement sev-
eral of the AIPG National initiatives, 
including:
•	 Establishing active student chap-

ters at Florida State University, 
Florida Atlantic University, and 
the University of South Florida

•	 The Florida Board of Geologists 
asked FAPG–AIPG to support a 
change in Florida’s legislation to 
include an In-training Program for 
Geologists allowing them to take 
the first part of the PG licensing 
test. Anne coordinated this effort 
between the Florida Board, AIPG-
FAPG and FAPG’s lobbyist. The 
legislative effort was successful 
and we now have the in-training 
program.

•	 Anne has worked with the Kentucky 
section to bring their geologist-
in-training prep class to Florida 
universities.

•	 Anne has worked on a project 
with the Florida Engineering 
Society (FES) to host a Winter 
Water Conference, in Tallahassee, 
Florida’s state capital. The purpose 
of the event is to increase collabo-
ration between Florida’s geologists 
and engineers, who have a power-
ful legislative lobby. FES support 
will go a long way toward our suc-
cess in the legislature.

She understands and builds on the 
important foundational role AIPG plays in 
protecting, enhancing and promoting the 
profession of geology in Florida. Her deter-
mination to achieve organizational goals 
has resulted in increasing engagement, 
most remarkably in the student sector; 
fostering enhanced membership commu-
nication through website management and 
re-established newsletter releases; elevat-
ing FAPG-AIPG’s role to protect and grow 
the scope of geologic practice in legislature 
by working closely with FAPG’s lobbyist; 
collaborating with other AIPG sections 
and state geological societies to organize 
meetings, fieldtrips, and workshops; and 
promoting networking of regional coordina-
tors in their local areas. 

Anne has shown long-term commit-
ment to AIPG through her work and 
longevity on the Florida Section board 
and in her role as Section Delegate at 
national meetings. Her contributions 
have provided outstanding value and 
have inspired an exciting path forward 
for section membership with increased 
connectivity, opportunity, and commit-
ted professional support. 
Nominated by: Helen V. Hickman, CPG-7535 

Dawn L. Prell, CPG-11222 
Michigan Section 

Dawn has been a member of the 
Michigan Section since December 1998, 

regularly managing Michigan Section 
activities, advocating for the Section, 
increasing community and academic 
engagement, exhibiting high ethical 
standards, and generally leading by 
example at all times.

From the beginning, Dawn has brought 
her enthusiasm to the Michigan Section, 
and in 2007 she volunteered her techni-
cal expertise to serve as the Technical 
Program co-chair to our successful host-
ing of the National Meeting. Building on 
this success, Dawn served the Michigan 
Section as Secretary, Treasurer, Vice 
President, President, and Past President 
from 2008 through 2012. In 2013, our 
then-treasurer resigned suddenly for 
health reasons, and Dawn stepped in 
to serve a second tour through our 
Executive Committee. Dawn is currently 
serving on the Executive Committee as 
the past president and continues to make 
valuable contributions on the Planning 
Committee for our well attended, multi-
day summer workshop.

Dawn’s years of service have coin-
cided with a time of steady financial 
growth and increased donations for our 
Section. Although our Section’s success 
is attributed to many people, Dawn’s 
leadership has been instrumental in 
helping us achieve all that we have. The 
Section is financially sound and provid-
ing scholarships and grants to elemen-
tary education and college students 
across Michigan. Our membership is 
strong with sustained membership and 
excellent attendance and participation 
at meetings and field trips. We have 
launched four AIPG Student Sections at 
Michigan universities and actively men-
tor and engage the students in Section 
activities. Dawn has spearheaded sev-
eral efforts to provide grant money and 
scholarships to deserving groups.

Dawn is a senior project manager at 
Golder Associates and has an excellent 
reputation among her peers, clients, and 
state regulators. She is widely viewed as 
being an excellent geologist who conducts 
herself in an ethical and trustworthy 
manner. Despite a busy professional 
schedule and the demands of family, she 
has always found time to give more to 
the Section when there was a need. She 
has also taken the time to mentor under-
graduates in our student sections who 
have successfully entered our profession. 

Dawn gives selflessly of her time 
and energy to help make the Michigan 

AIPG Section Leadership Awards
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Section the active and successful orga-
nization it is today. We believe that 
Dawn embodies the spirit intended to be 
acknowledged by this award, and is well 
deserving of this recognition. 

Nominated by: Brian Burke, CPG-10564 
Adam W. Heft, CPG-10265

Bruce D. Johnson CPG-9364 
Minnesota Section

Bruce has been a leader and supporter 
of the Minnesota Section for many years. 
He’s done so much to keep our Section 
active and promote professional geology 
in Minnesota.

Bruce has been actively involved in 
the AIPG Minnesota Section for years. 
He’s held almost every position within 
our section, but my favorite has been the 
Field Trip Committee! I’ve been on at least 
3 fabulous field trips arranged by Bruce. 
He was heavily involved in planning and 
field trips when the Twin Cities hosted 
the AIPG Annual Meeting, which is when 
I started being a more active member. 
Bruce has helped organize at least 15 of 
our annual Spring Social events and many 
of our golf fundraising events. Bruce is 
very generous with his time volunteering. 
He’s organized our student scholarship for 
years, has given numerous geology talks 
to students, and participated in several 
recent career panels at local universities. 
Bruce is an invaluable resource for the 
Minnesota Section!

Nominated by:  
Shanna A. Schmitt, CPG-11781

Alice C. Fuerst, CPG-7847 
Missouri Section

Alice recently received her pin and cer-
tificate recognizing 25 years as a CPG, and 
has been a longstanding member of the 

Missouri Section Executive Committee, 
serving as Secretary/Treasurer. While I 
have only been with AIPG since 2013, 
and on the Missouri Section Executive 
Committee since 2014, that is sufficient 
time to recognize just how important 
Alice is to the organization. She is, with-
out hesitation, the most valuable mem-
ber of the Executive Committee from 
year-to-year. Her meticulous record-
keeping and knowledge/recollection of 
past Executive Committee activities 
streamline our meetings and keep us 
headed in the right direction. Alice 
devotes significant amounts of time 
every year to recruiting new Executive 
Committee members, and even more 
time ensuring that the new members get 
up-to-speed. The most recent example 
of Alice’s leadership has been in the 
revision of the Missouri Section Bylaws. 
She singlehandedly prepared the drafts 
for Executive Committee and Section 
review and comment and worked closely 
with David Abbott to ensure that the 
proposed changes were acceptable per 
the National AIPG Bylaws. Without 
Alice, this effort would have never even 
gotten off of the ground. Alice has also 
been a strong advocate for involving 
students in Section activities and is cur-
rently assisting in the development of 
outreach materials for establishment of 
Missouri’s first Student AIPG Chapter. 

While the Missouri Section is far from 
the biggest or most active, it is very likely 
that it would have long ago ceased to 
exist were it not for Alice’s hard work and 
dedication. Through her leadership, the 
Missouri Section has a fighting chance 
to regain former prowess.

Nominated by: Adam J. Rosenfelder, 
CPG-11632

Thomas F. Jenkins, CPG-7892 
Ohio Section

Tom is currently serving the Ohio 
Section of AIPG as Past President. I have 
served on the Executive Committee of 
the Ohio Section for the past 7.5 years 
as a Member-At-Large, Treasurer, and 
President-Elect. Over my career I have 
had the pleasure to work directly with 

Tom on the Executive Committee of the 
Ohio Section and in a professional capac-
ity since 1999. Through our interactions, 
I have witnessed Tom’s unwavering and 
selfless dedication to AIPG and the geo-
logic profession first hand. 

To give a bit of history of Tom, he 
began his career in geology after gradu-
ating from Kent State University with 
a BS in science in 1978. Subsequent 
to obtaining his degree, Tom worked 
for 7 years as an exploration geologist 
in Nevada before returning home to 
obtain an MS in hydrogeology from Ohio 
University in 1987. For the past 29 years 
Tom has worked as a hydrogeologist in 
both consulting and in private industry. 
Through his career he has used his exten-
sive knowledge and capabilities to assist 
clients on projects including, but not 
limited to, brownfield site assessments, 
water supply investigations, hydrogeo-
logic investigations, gas station evalua-
tion and clean ups, solid waste sites, and 
remedial sites.

Tom has been involved with the Ohio 
Section of AIPG for over 20 years. He 
joined the Ohio Section of AIPG as a 
Certified Professional Geologist in the 
1990s. Highlights of his early involve-
ment with AIPG included National Vice-
Chairman for the AIPG Annual Meeting 
held in Columbus and hosted by the 
Ohio Section in 1996 and as the Ohio 
Section Newsletter Editor for over 10 
years. Since 2012, Tom has reimmersed 
himself in AIPG, first as President-Elect, 
then with two terms as President in 2013 
and 2015. As our current Past President, 
Tom has continued working towards 
growing the Section through member-
ship efforts and the development of a 
future short-course to provide continu-
ing education to members. 

Through his work within the 
Ohio Section Tom has provided the 
Membership with a wide variety of 
opportunities to further their knowledge 
of geology in Ohio. Tom has strived to 
obtain both entertaining and informative 
guest speakers for Ohio Section meetings 
and has provided members with unique 
field trip opportunities including tours 
of unique features of Ohio’s glacial and 
bedrock geology. At the AIPG National 
level, Tom has assisted with the orga-
nization of three AIPG National Shale 
Gas Conferences held in Ohio, using 
his extensive contacts to assist AIPG 
National with arranging vendors, guest 
speakers, and other conference details. 

In conclusion, Tom has demonstrated 
a selfless dedication and commitment 
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to the furthering of the profession and 
the Ohio Section of AIPG throughout 
his career. 

Nominated by: Brent R. Smith  
CPG-11130

Thomas V. Durkin, CPG-9138 
South Dakota Section

Tom is a long-time member and leader 
of the South Dakota Section of AIPG, 
and he embodies the spirit, qualities 
and ideals that are recognized through 
this award. He has served in multiple 
officer positions in the South Dakota 
Section, and recently completed terms 
as President and Past President of the 
section. Perhaps even more significant 
are his many contributions to almost all 
section activities, and the support that 

he has shown for the section behind the 
scenes in numerous ways. 

Tom is one of a small group of individu-
als who have been critical in maintain-
ing and sustaining the South Dakota 
Section, particularly through a number 
of lean years when the section was strug-
gling with a lack of participation from 
geoscientists who live and work in South 
Dakota. Thanks to Tom and a handful 
of other dedicated individuals, the South 
Dakota Section weathered those tough 
years, and has now grown into a healthy, 
active section, particularly with respect 
to student participation and outstand-
ing field trips. A specific example of his 
many contributions is the AIPG South 
Dakota Section web page, which Tom 
single-handedly created and has con-
tinued to maintain for many years. Tom 
also routinely submits news items from 
the South Dakota Section for inclusion 
in The Professional Geologist, and he 
participates in almost every section field 
trip, meeting, or function of any kind, 
sometimes organizing them himself. 

Another excellent example of Tom’s 
contributions was his significant effort 

to bring together seven state and federal 
organizations to cooperate on the design, 
construction, and installation of a geo-
logic roadside display along the route 
to Mount Rushmore in the Black Hills, 
providing geologic information to over 
two million potential viewers per year as 
they drive to the Shrine of Democracy. I 
also would like to mention that Tom is 
the Deputy Director of the South Dakota 
Space Grant Consortium, and in that 
position he performs numerous outreach 
events at museums, schools, and other 
venues in South Dakota, bringing sci-
ence to the general public with a positive, 
fascinating flair and with wonderful 
charm and charisma.

Overall, I can’t think of anyone who 
has done more for the AIPG South 
Dakota Section over many years and 
under many circumstances, or anyone 
who better exemplifies the high stan-
dards represented by the AIPG Section 
Leadership Award than Mr. Thomas V. 
Durkin. 

Nominated by: J. Foster Sawyer, 
 CPG-10000

Presidential Certificate of Merit
Each year, the AIPG President may award one or more certificates of merit to individuals who, through dedicated and 

meritorious service, have made an outstanding contribution to the Institute. 
helen V. hickman, 2016 national President.

Recipients of the 2016 AIPG Presidential Certicate of Merit

R. Douglas Bartlett, CPG-08433
For supporting AIPG in a leadership role 
and with time and resources.

Wendy J. Davidson
For providing exemplary leadership and 
dedication to AIPG beyond that which is 
normally required of her position.

J. Foster Sawyer, CPG-10000
For demonstrating a superior level of ser-
vice to AIPG under difficult and unusual 
circumstances.

William J. Siok CPG-04773
For always having the very best inter-
ests of AIPG in every decision.

Daniel J. St. Germain, CPG-07858
For providing important insight to AIPG 
in the selection of a new Executive 
Director.

Lawrence C. Weber CPG-07120
For providing important insight to AIPG 
in the selection of a new Executive 
Director.
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Student Chapter of the Year Award

The purpose of the AIPG Student Chapter of the Year Award is to recognize the most outstanding student chapter for their 
participation in, and contribution to, the American Institute of Professional Geologists. 

Recipient of the 2016  
Student Chapter Award

Metropolitan State University of Denver 
Denver, Colorado 

AIPG Student Chapter Founded 2013
Chapter Sponsor-Tom Van Arsdale, CPG-11073; Faculty Sponsor-dr. Uwe Kackstaetter and dr. Barbara Echohawk

Student Chapter Officers: President-Jessica davey, SA-4424; Vice President-Jaclyn Coulon, SA-6934; Secretary-Benjamin 
Eppley, SA-8024; Treasurer-Kevins O. Magouirk, SA-5674; Support Officer-Byron Clayton, SA-6947; Support Officer-Colin 
P. Lamb, SA-6965.

Congratulations Student Poster Winners
The following students were selected as posters winners at the AIPG Annual Meeting in Santa Fe, New Mexico Monetary 

prizes were given to each student winner.

Student Chapter Presented by Helen Hickman, AIPG National President..

AIPG 2016 Student Poster Presenters.

Undergraduate
1st place - Sephania Zneimer, SA-7930, Illinois
2nd place - Benjamin Eppley SA-8024, Colorado
3rd place - Travis Sullivan, SA-6122, Colorado

Graduate
1st Place - Shannon Rentz, SA-5142. Missouri

2nd place - Ashlynne Winton, SA-8070, new Mexico
3rd place - dina London, SA-7006, Colorado

AIPG 2016 Student Networking
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Michael C. Mound, CPG-3195 
Kenneth L. dudley

CORE ANALYSIS COMBINING 
MT (TIPPER) AND DIELECTRIC 
SENSORS (SANS EC) IN EARTH 
AND SPACE

ABSTRACT
On terrestrial planets and moons of our solar system cores 

reveal details about a geological structure’s formation, content, 
and history. The strategy for the search for life is focused first 
on finding water which serves as a universal solvent, and iden-
tifying the rocks which such solvent act upon to release the 
constituent salts, minerals, ferrites, and organic compounds 
and chemicals necessary for life. Dielectric spectroscopy mea-
sures the dielectric properties of a medium as a function of 
frequency. Reflection measurements in the frequency range 
from 300 kHz to 300 MHz were carried out using RF and 
microwave network analyzers interrogating SansEC Sensors 
placed on clean geological core samples. These were conducted 
to prove the concept feasibility of a new geology instrument 
useful in the field and laboratory. The results show that unique 
complex frequency spectra can be acquired for a variety of 
rock core samples. Using a combination of dielectric spectros-
copy and computer simulation techniques the magnitude and 
phase information of the frequency spectra can be converted 
to dielectric spectra. These low-frequency dielectric properties 
of natural rock are unique, easily determined, and useful in 
characterizing geology.

TIPPER is an Electro-Magnetic Passive-Source Geophysical 
Method for Detecting and Mapping Geothermal Reservoirs 
and Mineral Resources. This geophysical method uses distant 
lightning and solar wind activity as its energy source. The most 
interesting deflections are caused by the funneling of electrons 
into more electrically conductive areas like mineralized faults, 
water or geothermal reservoirs. We propose TIPPER to be 
used with SansEC for determining terrain/ocean chemistry, 
ocean depth, geomorphology of fracture structures, and other 
subsurface topography characteristics below the ice crust of 
Jovian moons. 

NASA envisions lander concepts for exploration of these 
extraterrestrial icy surfaces and the oceans beneath. One such 
concept would use a nuclear powered heated tip for melting 
through the ice sheath of Europa and inserting a down hole 
SansEC with TIPPER interface. NASA’s Juno space probe 
already on the way to Jupiter as part of the Exploration New 
Frontiers Program and the planned Europa mission will con-
duct detailed reconnaissance of Jupiter’s moon Europa and 
investigate whether the icy moon could harbor conditions suit-
able for life. It has already been observed that Jovian moons 
have auroras that may serve as naturally occurring active 
energy sources for a TIPPER instrument.

InTROdUCTIOn
The objective of this effort is to research and develop radio 

frequency instrumentation and data processing techniques 
for planetary surface and subsurface spectroscopy. Building 
on current innovative research we anticipate near future and 
long-term development of a series of unique experimental 
ground-based, airborne, and space qualified light weight 
sounding instruments. These hardware systems and tech-
niques will establish a baseline option of RF spectroscopic 
instruments for integration into future planetary science 
missions for Earth, Moon, and Mars in the near term as well 
as Jovian and Saturnian moons in the far term.

NASA will benefit from this initial activity by combining 
the skills and strengths of experts in Geology, Electromagnetic 
Sensors, Space Science, and Instrumentation. We will gain 
and advance the ability to integrate a series of ground based 
electromagnetic sensors with airborne electromagnetic sen-
sors, and orbiting electromagnetic sensor platforms for the 
purpose of high resolution, broad area, multi-spectral scientific 
observations of surface and subsurface material composition 
of planetary bodies. This is to include science data on sur-
face roughness, surface and subsurface chemistry (including 
organics); material states (solids including ice, liquid, gases); 
dielectric characteristics of surface and subsurface geology; 
and radar reflectivity, transmissivity, and emissivity for 
determining planetary albedo, atmospheric, climate, and other 
planetary properties. Such a wide range of science data from 
versatile electromagnetic sensors will enable and advance 

Fig. 1. Europa moon of Jupiter.

The full color article will be available on the 
AIPG National website under publications/TPG.
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the Agency toward the longer term goal of exploration and 
understanding of planetary bodies within the solar system.

dIELECTRIC SPECTROSCOPY
Dielectric reflectance spectroscopy is a maturing science 

that can be used to derive significant information about min-
eralogy with little or no sample preparation. It may be used 
in applications when other methods would be too complicated, 
time consuming, or require destruction of precious samples. 
In this paper we propose a dielectric measurement system 
concept capable of being embedded in drilling tools and drill 
heads for use in down-hole operations on Earth and other 
terrestrial bodies in the solar system. The system can also be 
adopted for core sample analysis.

The energy in an electromagnetic wave interacts with 
materials through either a relaxation or resonance process. 
The index of refraction is determined by chemical, thermal, 
mechanical, and electronic mechanisms in the core material 
as a function of frequency. At lower frequencies, electromag-
netic excitation causes physical movement and relaxation of 
the ionic or polar molecules within a core sample material. 
At higher frequencies, electromagnetic excitation causes reso-
nances of the atomic nucleus or the electron cloud surrounding 
the nucleus. Depending on the nature of the material, the 
dielectric mechanism, and the excitation frequency (f), energy 
is either stored or lost.

ThEORY OF SAnSEC

An open circuit resonant sensor has been developed for the 
purpose of dielectric spectroscopy of geological materials. The 
SansEC sensor is a planar resonant spiral or helix structure 
configured as an open circuit without direct (Sans) electrical 
connection (EC) to the material it is sensing or to the record-
ing instrumentation.

The electro dynamic process of the open-circuit resonator is 
governed by Maxwell’s equations with zero current boundary 
conditions at both ends of the resonant spiral. The free elec-
trons carried by the conductor are uniformly distributed along 
the conductive trace when no external source is applied, but 
when driven by an oscillating electromagnetic field the induced 
electromotive force (EMF) pushes the electrons carried by the 
conductor into the resonant state where the electrons move 
back and forth.

The transmitted energy from the loop antenna excites reso-
nant modes in the sensor. The resonant response frequency is 
usually comprised of a fundamental and associated harmonics 

related to the sensor geometry. The sensor is coupled to the 
loop antenna through the magnetic near field and the induced 
current (total current) in the sensor will have the maximum 
magnitude near its resonant frequency. At resonant state, 
the energy radiation of the sensor reaches its maximum value 
and so does the energy transferred to heat by the intrinsic 
resistance of the sensor trace. The resonant frequency of the 
sensor is indicated by the minimum amplitude of the reflection 
coefficient at the terminals of the loop antenna. The response is 
measured by the network analyzer as a return loss scattering 
parameter. The return loss S-parameter S11 is the reflection 
coefficient and is displayed on the network analyzer as a dis-
tinct amplitude resonance signature as a function of frequency. 

Depending on the nature of the rock, the permittivity, per-
meability, and conductivity differ for different frequencies of 
the incident electromagnetic waves. For the proof-of-concept 
tests, sensor 1, sensor 2, and sensor 3 were placed in the 
exact same position on the flat smooth surface of the semi-
cylindrical geologic core sample simulating a linear array of 
sensors scanning across the sample. This allowed for multiple 
interrogation frequencies to couple into the rock sample. The 
scattering of multi-frequency electromagnetic energy from 
grain surfaces or refracted through mineral particulates and 
layers causes dielectric dispersion. Dispersion allows for the 
taking in account of the molecular material properties that 

Fig. 2. A Generic Open-Circuit SansEC Sensor.

Fig. 3. RF Network Analyzer connected to Loop Antenna illuminating a 
SansEC Sensor

Fig. 4. Proof-of-Concept Sensor on geologic core sample.

Network Analyzer

Square Loop Antenna

Sensor
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constitute a mineral formation. With multiple frequency 
measurements the phenomena of dielectric dispersion may be 
observed as scattering parameter spectra representative of the 
unique characteristics of the test sample and relevant to the 
geological identification of the core materials and formations 
from which the sample was extracted.

RESPOnSE ChARACTERISTICS OF GEOLOGIC 
CORES

Six unique core samples similar in size and shape to fig-
ure 4 were measured using the three sensor multi-frequency 
SansEC spectrometer technique. All six experiments produced 
repeatable and promising results.

Planetary Thermal Penetrators are methods of drilling 
using a hot drill tip to melt ice, rather than cut through it. 
These devices have been tested in Antarctica. Many areas 
of our solar system are ideal candidates for thermal drill 
exploration. A thermal melting probe could penetrate ice in 
remote Earth locations, Mars, Europa or other equally remote 
exploration targets.

ThE ROLE OF TIPPER
The concept of the mathematical relationship of the verti-

cal to horizontal field, subsequently being named ‘Tipper’ by 
Keeva Vozoff, has been around and conceptually well under-
stood since the early 1960s.

It was well after the Hz to horizontal H relationship was 
recognized that Keeva came up the name “tipper.” It needed 
a name, and, as this seemed somewhat descriptive, it stuck. 
That is to say, Keeva was not the one who actually discovered 
the Tipper possibly, more cumbersome mathematical means 
to express the field responses, but the Tensor expression, 
together with relations for coordinate rotation, proved to be a 
substantial contribution to the study and treatment of the MT 
response. Such behavior as the ellipticity and elliptical orien-
tation for TIPPER, certainly provide for innovative intuitive 
results of the interpretation by the current iteration of TIPPER 
by today’s TDD International team, headed by Byron Arnason. 

What is important here is that the current iteration of 
TIPPER, provided and pioneered by our group, notably by our 
Byron Arnason (one of the original patent co-authors) brought 
to us an impressive innovation and roving Hz coil methodol-
ogy, with the clever pendulum mount and rapid deployment 
and data acquisition; and eventually, an enormous quantity 
of experience and experimental data. There are now better 3D 
modeling resources, but the biggest improvement in TIPPER 
surveying has arisen from our new refined system and the 
rather enormous experience in recording and observing and 
interpreting TIPPER data in a geologic environment.

It is not difficult to imagine SansEC sensors integrated into 
the drills of ground based explorers on Mars. We can even 
imagine SansEC spectroscopy sensors incorporated into the 
wheels of future ground based rovers constantly acquiring a 
trail of RF spectroscopic data as the vehicle rolls along the 
varying surface of the planet.

COnCLUSIOnS
The SansEC sensor and TIPPER represent our opinion that 

the combination of these innovations could enhance science 
data returns of future exploration space missions. These dedi-
cated electromagnetic sensors offer baseline components that 

could form the architecture of instrument systems to acquire 
better data and knowledge of what lies beneath the surfaces 
of terrestrial and extra-terrestrial terrains throughout the 
solar system.
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Fig.5. Conceptualization of Europa’s subsurface 
ocean and geomorphological features.
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AiPg student chAPters

Bowling Green University 
Founded in 2004 
Chapter Sponsor: 

Robert K. Vincent, MEM-0216

Central Michigan University 
Founded in 2003 
Chapter Sponsor: 

Eric Wallis, CPG-09518

Colorado School of Mines 
Founded in 1999 
Chapter Sponsor: 

Graham Closs, CPG-07288

Columbus State University 
Founded in 2011 
Chapter Sponsor: 

Ron Wallace, CPG-08153

Eastern Illinois University 
Founded in 2013 
Chapter Sponsor: 

Craig McCammack, MEM-1295

Eastern Kentucky University 
Founded in 2016 
Chapter Sponsor: 

Bill Brab, CPG-11693

Eastern Michigan University 
Founded in 2006 
Chapter Sponsor: 

Walter J. Bolt, CPG-10289

Florida Atlantic University 
Founded in 2014 
Chapter Sponsor: 

Anne Murray, CPG-11645

Florida State University  
Founded in 2014 
Chapter Sponsor: 

Anne Murray, CPG-11645 

Georgia Southwestern State University 
Founded in 2013 
Chapter Sponsor: 

Ronald Wallace, CPG-08153

Georgia State University 
Founded in 2005 
Chapter Sponsor: 

Ronald Wallace, CPG-08153

James Madison University 
Founded in 1998 
Chapter Sponsor: 

Cullen Sherwood, CPG-02811

Metropolitan State University Denver 
Founded in 2013 
Chapter Sponsor: 

Thomas Van Arsdale, CPG-11073 

Middle Tennessee State University 
Founded in 2014 
Chapter Sponsor: 

Todd McFarland, CPG-11348

Murray State University 
Founded in 2016 
Chapter Sponsor: 

Bill Barb, CPG-11693

Northern Illinois University 
Founded in 2016 
Chapter Sponsor 

Harvey Pokorny, CPG-07919

Northern Kentucky University 
Founded in 2015 
Chapter Sponsor: 

Bill Brab, CPG-11693

Ohio State University 
Founded in 2004 
Chapter Sponsor: 

Robin Roth, CPG-09264

Sonoma State University 
Founded in 2016 
Chapter Sponsor: 

James A. Jacobs, CPG-07760

SUNY Geneseo 
Founded in 2015 
Chapter Sponsor: 

Dennis McGrath, CPG-08578

Temple University 
Founded in 2006 
Chapter Sponsor: 

Dennis Pennington, CPG-04401

University of Alaska Anchorage 
Founded in 2015 
Chapter Sponsor: 

Keri Nutter, CPG-11579

University of California-Davis 
Founded in 2010 
Chapter Sponsor: 

James Jacobs, CPG-07760

University of Georgia 
Founded in 2011 
Chapter Sponsor 

Ron Wallace, CPG-08153

University of Kentucky 
Founded in 2015 
Chapter Sponsor: 

Bill Brab, CPG-11693

University of Nevada-Reno 
Founded in 2008 
Chapter Sponsor: 

Jonathan G. Price, CPG-07814

University of Northern Colorado 
Founded in 2014 
Chapter Sponsor: 

William Hoyt, CPG-07015

University of North Georgia 
Founded in 2015 
Chapter Sponsor: 

Ron Wallace, CPG-08153

University of South Dakota 
Founded in 2013 
Chapter Sponsor 

Derric Iles, CPG-10986

University of South Florida 
Founded in 2016 
Chapter Sponsor 

Anne Murray, CPG-11645

University of St. Thomas 
Founded in 2015 
Chapter Sponsor: 

Sara Nelson, MEM-2505 

University of Tennessee Chattanooga 
Founded in 2014 
Chapter Sponsor: 

John R. Sewell, MEM-2487

University of Tennessee at Martin 
Founded in 2016 
Chapter Sponsor: 

Todd McFarland, CPG-11348
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University of West Georgia 
Founded in 2010 
Chapter Sponsor: 

Eric Lowe, MEM-0385

University of Wisconsin-Whitewater 
Founded in 2015 
Chapter Sponsor: 

Christine Lilek, CPG-10195

Wayne State University 
Founded in 2012 
Chapter Sponsor: 

John Barkach, CPG-09121

Western Kentucky University 
Founded in 2016 
Chapter Sponsor: 

Bill Brab, CPG-11693

Western Michigan University 
Founded in 2015 
Chapter Sponsor: 

John Barkach, CPG-09121

Wright State University 
Founded in 1996 
Chapter Sponsor: 

Thomas Berg, CPG-08208

geoscience online  
 learning initiative  

 (goli) - Agi/AiPg

You, as an AIPG Member, are invited and encouraged to submit a presentation  
to be given online for the Geoscience Online Learning Initiative (GOLI). AGI 
and AIPG have teamed up to build a portfolio of online learning opportunities  
to help support the professional development of prospective and early-
career geoscientists as well as addressing topics of interest to the broader 
geoscience profession. GOLI courses support both synchronous and asynchro-
nous online learning, and count toward continuing education units (CEUs). 

A $200 stipend and 10% share of registration fees are provided to the pre-
senters (details on presenters guide).

If you are interested please read the GOLI - AGI/AIPG Presenters Guide and 
Guidelines and Suggestions for Webinar Presentations on the AIPG National 
website (www.aipg.org).

AIPG, 303-412-6205 
 www.aipg.org

Student Scholarship application are due on February 
15, 2017. Application can be found on the website. 

Undergraduate Scholarship -  
http://aipg.org/undergraduates

Graduate Scholarship - http://aipg.org/graduates
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As I settle into this new role, I am coming to realize how 
much AIPG depends on members for leadership at the Section 
and National level, for insight into the dynamics of our field, 
for outreach to policy-makers, and to build awareness of what 
we do. As an organization, we benefit from strong leader-
ship at all levels. If you are one of those leaders (who are too 
numerous to list in this short letter), thank you for all that 
you do. I also encourage all of our members to be active, to 
share your thoughts and ideas for AIPG with the leadership 
in your Section or with the National Office staff. You are our 
most valuable resource and our best assets for bringing young 
professionals into AIPG. With your help, we can continue to 
move AIPG forward.

The National Meeting in Santa Fe this September was 
fantastic. The field trips were well attended, the sessions 
were informative, and the venue was outstanding. I want to 
extend a special thank you to Cathy Duran for all of her hard 
work in making the meeting a smashing success. This fall 
meeting marked our first ever student networking event. At 
this event students and professionals were able to meet one-
on-on to discuss job prospects, assess the future of the geosci-
ences, and build relationships. This event was well attended 
and the feedback we’ve received from students is excellent. If 
you participated in the event, thank you. If you are a faculty 
advisor or student member, I strongly encourage you to attend 
our 2017 Annual Meeting in Nashville, Tennessee. We plan 
again to offer the student networking event, and to expand on 
our student-professional relationships. New events are in the 
planning stages. We will announce those as soon as details 
are finalized.

Finally, I’d like to take a moment and give you a brief sum-
mary of some new initiatives that AIPG is pursuing. As many 
of you know, we have a strong, close working relationship 
with the American Geosciences Institute. This fall, AIPG and 
AGI are working together on two important initiatives. The 
first is the AGI Critical Issues Forum. We sponsored the Fall 
Forum, ‘Addressing Changes in Regional Groundwater 
Resources: Lessons from the high Plains Aquifer.’ This 
forum was hosted by the Payne Institute for Earth Resources 
at the Colorado School of Mines. Our second initiative is 
designed to address the ‘skills gap’ as identified by employers 
hiring new geoscientists. We are working with AGI to craft 
a proposal to identify the skills that are most needed and to 
identify training methodologies that will help to close that 
gap. On another front, Adam Heft, our incoming President, 
has been actively surveying membership in an effort to better 
understand how AIPG can serve you. If you have participated 
in a survey, thank you. If you receive a survey request from 
Adam, I hope you will give us your feedback so that we can 
better serve you. Finally, we are working to better understand 
the professional development hours/continuing education 
requirements for geoscientists throughout the United States. 
As we better understand the need for PDH/CEU, we will be 
better able to provide opportunities for you.

Please feel free to contact me with any questions, thoughts, 
ideas, or general comments. You can reach me via email at 
awj@aipg.org or by phone 303.412.6205. I wish each of you a 
safe and productive winter.

Best Regards,
Aaron W. Johnson

eXecutiVe director MessAge

Settling In As 
Executive Director
Aaron W. Johnson, MEM-2783 
awj@aipg.org

Thank You to the AIPG national 
Screening Committee

Sometimes we forget the people who continuously volun-
teer their service to AIPG. Some are long-time members of 
the National Screening Committee and perform the same 
function at the Section level. The dedicated members of the 
Screening Committee quietly go about the business of review-
ing and approving memberships that are passed along from 
the individual AIPG Sections or that are submitted directly 
to National Screening. 

Our sincere gratitude goes out to the following CPGs who 
thoughtfully screen applications, particularly for the status 
of Certified Professional Geologist, reinstatement, or other 
purpose. 

National Screening Chairman 
 Lawrence (Larry) M. Austin, CPG

 
WEST: National Screening Committee  

West Chairman - Barbara (Barb) H. Murphy, CPG
Brant A. Dennis, CPG
Alan L. Dreher, CPG 
Mark W. Rogers, CPG 

James (Jim) D. Shotwell, CPG 
Mark B. Sweatman, CPG

EAST: National Screening Committee  
East Chairman - David (Dave) I. Wiegand, CPG

Bharat N. Bham, CPG
Peg Chandler, CPG

Kenneth (Ken) P. Wenz, CPG 
Margaret (Meg) M. Winfield, CPG 
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eXecutiVe director MessAge editor’s corner

Jean M. Patota, CPG-11438

The Measure of A 
Geologist

I recently submitted my application 
for licensure as a Professional Geologist 
in New York State. Holding a PG license 
in other states is nice but it’s especially 
rewarding to obtain the privilege in your 
home state of practice.

The application process got me 
thinking about the questions that other 
NY professions asked geologists. New 
York added geology to its combined 
Professional Board for Engineering and 
Land Surveying. Those related pro-
fessions understand what it takes to 
be qualified as a professional in their 
field. For engineering, their standard is 
whether one has successfully designed 
and built a project. For surveyors, the 
test is to research, field-measure, and 
produce a survey map. So the engi-
neers and surveyors asked the geologists 
“What is it that defines or measures a 
professional geologist?” and “What is the 
geologist’s [end] product?”

After some thought, we replied that 
geologists apply geologic and scientific 
concepts to solve problems, especially 
where there is no clear or provable solu-
tion. The engineers and surveyors liked 
that measure, that professional geolo-
gists apply their knowledge to devise or 
discern the best (or least worst) solution.

We provided example problems that 
geologists routinely address when we 
lobbied to justify geology as a profes-
sion that impacts human health and 
the environment. Will mine dewatering 
impact local water wells? What is the 
earthquake risk to the power plant? How 
long before the chemical spill reaches 
a water supply? Is the rock slope sus-
ceptible to landslides? How can we dis-
tinguish human-induced contamination 
from natural sources? 

In the end geologists provide unique 
solutions to far-ranging and variable 
conditions that are interconnected both 
above and below ground, usually while 
balancing the need for definitive data 
with the constraints of time and money. 
Geology is the understanding of those 

interrelationships that shape the earth’s 
landscape and its resources, from the 
20,000-foot view of mountain ranges to 
the atomic level of geochemistry.

Responding to how a geologist is “mea-
sured” made me realize a very positive 
aspect about geology - that the ultimate 
geologic solutions are what equalize 
all geologists at the most basic level 
regardless of sub-discipline. The field of 
geology is among the careers where your 
value depends on what you know, your 
skills, and your ability to apply concepts. 
Having survived the days of lifting bags 
of sand and manually yanking submers-
ible pumps, it’s a bit different these days 
with OSHA and technology minimizing 
much of the need for geologists to rou-
tinely apply brute force. Geology does 
not care what adversities you may have 
overcome, it continuously presents you 
with new challenges.

To earn geologic “Street Cred” it 
doesn’t matter who you are or where 
you came from – it matters what you can 
apply, communicate, and accomplish. 
There is no barrier to learning the lan-
guage of geology! We are free to practice 
and research in both classical and evolv-
ing fields of geoscience. And geology 
is portable; the fundamental concepts 
apply universally so your knowledge 
base grows with travel, providing a 
benefit that some other professions like 
accounting cannot claim. 

But wait you might say -- what 
about the incessant legal demand for 
unequivocal answers, politically moti-
vated clients, policies and bureaucracies, 
the myriad of changing regulations and 
inconsistent enforcement, and the mis-
informed public and distrust of science 
in general? Yes, those factors have been 
with us all along and will continue to 
plague every discipline including geol-
ogy. It certainly appears to be more 
prevalent and pronounced these days 
due to the sheer volume of information, 
social media, and growing number of 
self-appointed experts.

Turning back to the questions posed 
to geologists, the “measure” of a profes-
sional includes how well the geologic end 
products function to solve a problem and 
communicate information. What does 
a geologist produce? Products such as 
various reports, maps, logs, outputs and 
graphics; equally as important, geologic 
products include ideas and plans such 
as strategies to design, extract, dewa-
ter, remediate, develop, stabilize, and 
protect for examples.

To paraphrase Rick Smith (CPG-
09794) in a recent AZ Section news-
letter, it’s nearly impossible to think 
of any product or service that doesn’t 
involve geology or affect the environ-
ment, including our food supply. Despite 
geology being all around us, geologic 
science can be similar to practicing art 
because much of the time we cannot 
directly view the geologic conditions. The 
earth’s unknowns often do not become 
known until we drill, pump, or sample, 
and then we observe only a fraction that 
we hope is representative.

So we compile geologic clues, supple-
ment data gaps, and support (or argue) 
interpretations to derive the best solu-
tion. And we use technology to our 
advantage, not to dictate or fashion the 
results but as tools - the computer did not 
walk the outcrop or observe the drilling! 
As useful as type curves and programs 
are, producing effective geologic prod-
ucts is dependent on the obvious – the 
application of competent professional 
judgment. Geologic products present and 
communicate findings, processes, and 
concepts that increasingly are applied 
in public and legal arenas.

We’ve all heard “the geologist who 
sees the most rocks wins” but we know 
that it is the geologist who understands 
the most rocks who really wins. So 
measure, plot, and interpret all the geo-
logic data you can collect. Society and 
the world at large benefit from using 
good geologic products every day. Here’s 
encouraging us to go forth and practice 
“good geology” by any measure.
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Robert G. Font, CPG-03953 
rgfont@cs.com

test Your Knowledge

Answers on Page 30

1. The “Milankovitch Cycles” describe:
a) Variations in climate related to changes in the tilt of 

the Earth’s axis, its precession and the eccentricity 
of its orbit.

b) The processes of condensation, precipitation, runoff, 
infiltration, transpiration and evaporation of water 
affecting the Earth.

c) The basic cycles of denudation.
d) A brand of Eastern European motorcycles.

2. Which of the following metamorphic facies is indicative 
of relatively low pressures and temperatures?
a) Eclogite.
b) Granulite.
c) Zeolite.
d) Coocolite.

3. These representative Cretaceous fossils, “Exogyra,” 
“Alectryonia” and “Gryphaea” are all:
a) Gastropods.
b) Pelecypods.
c) Cephalopods.
d) Tratopods.

4. The fourth and last glacial stage of the Pleistocene Epoch 
in northern Europe is termed as: 
a) “Weichselian.” 
b) “Allerϕd.”
c) “Bϕlling.”
d) What?

5. In geophysical studies, “harmonic functions” satisfy:
a)	 ∂2f/∂x2	+	∂2f/∂y2 +	∂2f/∂z2 = 0
b)	 ĝ	●	ŷ	=	g1y1 + g2y2 + g3y3

c)	 ŷ	•	(ŵ	X	â)	=	(ŷ	ŵ	â)
d) Listen, let’s get this straight; I flunked math!

As of As of 

10/09/14 11/1/2016

CPG / Active 3,238 3,107

CPG / Non-Practicing 410 447

Prof. Member 968 938

Associate Member 54 50

Young Professional 95 115

Student Adjunct 3,292 3,321

ToTAlS 8,057 7,978

AIPG Membership Totals

You Can now Pay Your  
   2017 dues Online, 

Click on LOGIN to pay dues online with Credit 
Card, PayPal, or eCheck, make a donation, and 

purchase insignia items. Your login is your email 
and the system has you setup your password if 

you haven’t already.

Dr. Robert Lee Wilson, CPG-1151. passed away on May 
19, 2016. He loved learning and looked forward to reading 
geological publications almost daily... up to one week before 
his passing!

Robert L. Wilson 
CPG-01151 

Member Since 1966 
May 19, 2016 

Medford, Oregon

IN MEMORIAL

AIPG is seeking Associate Editors
Technical papers submitted for The Professional 

Geologist are reviewed by at least two associate 
editors before printed. AIPG Members who are 
interested in becoming an Associate Editor can fill 
out the required questionnaire. The questionnaire is 
in pdf format and can be filled out using the Adobe 
Reader hand tool. Please email your questionnaire 
to aipg@aipg.org. 
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President’s MessAge

helen V. hickman CPG-07535 
hickmanhydro@att.net

THE FUTURE OF AIPG?

This year 
has been a 
wonderful year 
for me as your 

2016 President. I hope you have, or will, 
benefit from something I have contributed 
to AIPG this year. For me it has been the 
opportunity to work with wonderful, dedi-
cated people and see some changes happen 
that will be positive for the organization.

The AIPG has some challenges. Our 
profile as an organization is not high 
enough in our industry to appeal to 
many potential members, so what can 
we do to improve it? Why should current 
members continue to be members? What 
will attract new members who have not 
considered membership yet? Members 
and potential members are looking to 
make it worth their membership dues 
to be a member. AIPG is unique among 
organizations for geoscientists because 
we primarily address the professional 
development of members, not so much 
the academic development of our pro-
fessionals, although universities have 
students who go out into the world to 
become professionals and they need to 
know how to provide professional guid-
ance to those students, and if they do 
not have those experiences, AIPG is the 
organization to bridge the gap.

The Executive Committee conducted 
a planning meeting at our Tucson meet-
ing in February 2016. My purpose for 
organizing this activity was to ask the 
Executive Committee to think about what 
they wanted the future to look like and 
give the new Executive Director some 
guidance during his first few months in 
the position. Then we consciously chose 
to engage a new Executive Director who 
understood the issues and was ready to 
work on the solutions.

There are so many areas that are 
important to professionals, such as licen-
sure, ethics, jobs, specific skills, profes-
sional training and how legislation affects 
our ability to be financially successful 
professional geoscientists. Are we con-
sulted at the state level if legislation that 
relates to our profession or our livelihood 
is discussed? I think not – and we have 
to work to change that. For example, last 
year there were efforts in some states to 

de-regulate professional geologists. How 
important is a license, certification or 
registration to our profession? If we live 
in a state where licenses are required, it 
is important to our credibility as a profes-
sional among other professionals (engi-
neers, architects and surveyors, etc.), 
right? And if we do not have licensure in 
our state, the CPG provides profession-
al credibility for specific organizations 
like the mining industry, for example. 
Our CPG meets requirements to make 
it an acceptable credential in Canada, 
Australia, Britain and Europe.

At out planning meeting, the Executive 
Committee are making an effort to raise 
our profile. This includes an improved 
website and more defined ‘brand.” On a 
national level we are very active with our 
sister societies across the world; we regu-
larly meet with American Association 
of State Geologists (AASG), American 
State Boards of Geology (ASBOG), 
American Geosciences Institute (AGI), 
European Federation of Geologists 
(EFG), Geological Society of London 
(GSL), Geological Society of America  
(GSA), Geoscientists Canada and many 
others. Many state sections engage with 
their state legislature and members 
meet local legislators and let them know 
who we are and what we are involved in. 

We looked at what we offer and how we 
could offer more benefits to our current 
members. We realized that in order to do 
more, we need more money to implement 
those ideas, so we need to look at ways 
to increase “non-dues revenue.” We can 
generate money from business-related 
activities that offer increased opportuni-
ties to all our members as well as more 
opportunities to participate in activities 
of benefit to our members.

The bulk of our membership is older 
and many will be retiring over the next 
five to ten years. Does this mean our 
organization will decline or we can tran-
sition that membership with the next 
generation of professional geoscientists? 
Can we pass on the information learned 
by our existing members to younger pro-
fessional members? Do different things 
appeal to younger geologists and geo-
scientists than our current members? 
Over the past 5 years, the student 

population of AIPG has increased until 
it is approximately equal the number 
of CPGs. However, we are challenged 
to keep the student population engaged 
after they graduate and transition into a 
professional work environment. Are our 
graduates being successful in obtaining 
work as geologists after graduation? Our 
student sections and AIPG state sec-
tions can work together to improve the 
chances of employment for graduating 
students by providing mentoring, intern-
ships and the benefit of their networks.

Other ideas we have discussed include 
promoting and increasing AIPG section 
activities by highlighting the approaches 
of successful sections to provide inspira-
tion and mentoring to less active sec-
tions. Each section has its own unique 
issues, but many share common prob-
lems that can often be resolved with com-
munications between section officers. 

The important thing for all members 
to remember is that you receive more out 
of participating in an organization than 
you contribute, so help to make AIPG’s 
future bright. Attend the 2017 National 
conference in Nashville, Tennessee next 
September 2017 to see what the organi-
zation is becoming and how to improve 
your profession.

In conclusion, I would like to recog-
nize the staff at the headquarters in 
Denver for all their support this year – 
our new Executive Director, Dr. Aaron 
Johnson, who I know will do a fine job 
in his new position; Wendy Davidson, 
the Assistant Director who keeps the 
organization on track; Cathy Duran who 
handles arrangements for all the confer-
ences and meetings among other tasks; 
Dorothy Combs who has taken over the 
TPG publication and Member Services 
duties; Cristie Valero, our accounting 
staff, Mona Scott who takes care of other 
Administrative duties and our intern, 
Irene Kadel-Harder. I would like to 
offer many thanks to the 2016 Executive 
Committee, who are an outstanding and 
dedicated group of folks, to others who 
have been dedicated in their support to 
AIPG this year in particular, and best 
wishes to Adam Heft, who takes over 
the President’s duties in January 2017.
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Answers to questions on PAge 28

Answers:

1. The answer is choice “a” or “variations in climate related to changes in the tilt of the Earth’s axis, its precession and the 
eccentricity of its orbit.” 
Choice “b” describes the “hydrologic cycle.” 
Choice “c” corresponds to the “cycles of erosion.” 
Sorry, no motorcycles here. 

2. The answer is choice “c” or “zeolite.”
“Eclogite” is indicative of very high pressures.
“Granulite” corresponds to very high temperatures.

3. The answer is choice “b” or “pelecypods.”
Examples of familiar Cretaceous cephalopods include “Turrilites” and “Baculites.” 
Examples of common Cretaceous gastropods include “Turritella” and “Nerinea.”
Sorry, I have no idea of what “tratopods” might be.

 
4. The answer is choice “a” or “Weichselian” as recognized in northern Europe. Similarly, in North America, the most recent 

glacial stage is known as the “Wisconsin.”
The “Allerϕd” and “Bϕlling” are warmer stages that occurred between the Older and Younger Dryas cold events.

5.	 The	answer	 is	choice	“a”	or	“[∂2f/∂x2	+	∂2f/∂y2	+	∂2f/∂z2 = 0].” It corresponds to Laplace’s equation which applies to the 
Earth’s gravitational field and to spherical harmonic analysis in studies of the Earth’s magnetism, for example.
In vector mathematics:

•	 Choice	“b”	is	the	“scalar	product”	or	“dot	product”	of	two	vectors.	
•	 Choice	“c”	is	the	“scalar	triple	product”	of	three	vectors.

The Foundation of the American Institute of Professional 
Geologists (Foundation) supports a variety of programs of the 
American Institute of Professional Geologists (AIPG) that 
include student scholarships, educational programs aimed 
at practitioners, the public, and policy makers and, on occa-
sion, some special needs requested by AIPG. The Foundation 
may also support public information forums, public education 
meetings, teacher seminars and geological seminars for other 
professionals such as engineers, architects, planners and oth-
ers; thus coordinating the expertise of several professions for 
a better understanding of the geosciences and global issues. 
The Foundation is proud to be able to serve AIPG and the 
geosciences by providing financial support for these programs. 

The Foundation is engaged in exclusively educational, 
scholarship, and research programs. Its Board of Trustees is 
currently made up of volunteers who are members of AIPG 
but Trustees are not required to be members of AIPG. The 
Foundation is independent of and separate from AIPG. The 
Foundation is organized and operated exclusively for chari-
table and educational purposes. 

The Foundation held its annual business meeting September 
2016, as part of the AIPG annual conference in Santa Fe. The 
meeting was well attended by Foundation board members as 
well as others interested in the Foundation. The meeting also 
served as an opportunity to meet with AIPG’s new executive 
director, Aaron Johnson, and the AIPG Executive Committee 
to discuss possible opportunities of support.

We ask that you consider supporting the Foundation with 
a monetary contribution that would be used for any of the 
Foundation programs. The Foundation relies on the support of 
generous donors. So, as you renew your AIPG membership or 
are making charitable donations at the end of 2016, we hope 
you will include a donation for the Foundation. Any amount is 
appreciated. Information about donations is on the Foundation 
web page of the AIPG web site. 

Thank you for your support of the Foundation so the 
Foundation may support AIPG and the geosciences.

If you have any questions or comments about the Foundation, 
please contact me for additional information.

Barbara Murphy, 480-659-7131 office phone 
bmurphy@clearcreekassociates.com

Foundation of AIPG
We Need Your Support to Support AIPG

Barbara Murphy, CPG-6203, Chairperson, Foundation of American Institute of Professional Geologists
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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” cov ering 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, fax 303-394-0543, dmageol@msn.com

USGS Inorganic Geochemical 
Lab Manipulated data and 
Proving Your data are 
Accurate

On June 15, 2016, the Office of the 
Inspector General (OIG) for the US 
Department of Interior issued a final 
report, “Inspection of scientific integrity 
incident at USGS energy geochemis-
try laboratory,” Report No. 2016-EAU-
010, https://www.doioig.gov/reports/
inspection-scientific-integrity-incident-
usgs-energy-geochemistry-laboratory, 
accessed 7/16/16. The brief results of 
the report are, ‘We initiated this inspec-
tion to determine the impacts of a 
scientific integrity incident involving a 
U.S. Geological Survey (USGS) labora-
tory. The incident specifically concerned 
accusations of scientific misconduct and 
data manipulation by a mass spectrom-
eter operator assigned to the Energy 
Resources Program’s (ERP) Energy 
Geochemistry Laboratory in Lakewood, 
CO, in the Energy and Minerals Mission 
Area. The matter was discovered in late 
2014, but had been taking place since 
2008. This was the second such incident 
involving the same laboratory. 

“The Inorganic Section’s work has 
implications for ERP’s national and 
international coal and water quality 
assessments. Our review revealed that 
the impacts were far ranging, and includ-
ed: 
•	 publications that were retracted 

or delayed because of inaccurate 
information; 

•	 potential damaged reputations of 
USGS and individual scientists; 

•	 potential lost collaborations with 
outside organizations; 

•	 diminished employee morale; and 

•	 reduced public trust of USGS-
generated information. 

“USGS is assessing the full impact of 
the incident on its research and assess-
ment projects, an undertaking that will 
take time to complete. In addition, the 
Bureau has been notifying the affected 
customers, journals, and other end users, 
a protracted process that remains incom-
plete. USGS is pursuing disciplinary 
actions for the responsible staff.”

The OIG report described “two 
instances in which mass spectrometer 
operators in the laboratory had violated 
established laboratory practices without 
detection for many years. The initial 
incident involved scientific misconduct 
that began in 1996 and continued undis-
covered until 2008. The second incident 
began in 2008 and continued undiscov-
ered until late 2014.”

“Following discovery of the second 
incident, ERP management issued a stop 
work order for the laboratory and began 
an internal investigation. The USGS 
Office of Science Quality and Integrity 
likewise issued a stop work order and 
initiated an ‘inquiry’ in accordance with 
departmental policy. As part of the 
inquiry, USGS convened a Scientific 
Integrity Review Panel to further inves-
tigate the matter. The report of inquiry 
concluded that the laboratory had a 
‘chronic pattern of scientific misconduct’ 
and that ‘data produced by the Inorganic 
Section were intentionally manipulated 
by the line-chemist in charge.’ The iden-
tified issues predominantly affected coal 
and water quality research and related 
assessments.”

The OIG’s report “determined that the 
scientific misconduct and data manipu-
lation at the lab also impacted USGS 
organizational integrity in ways that 
are still unfolding and challenging to 
quantify.” That’s putting it mildly. Now 

anyone disputing a USGS finding or a 
policy proposal based on USGS data will 
cite this report as evidence that USGS 
data cannot be relied upon. 

One wonders why the perpetrators 
haven’t been publicly named and run out 
of the scientific community covered in 
tar and feathers. However, having been 
involved in the investigation of fraud 
and allegations of ethical misconduct 
for over 40 years, I know that develop-
ing the evidence to support a solid case 
takes far more time and effort than one 
would wish.

The ultimate result of this incident 
will be increased demands that geosci-
entists, including those employed by the 
USGS and state surveys, be able to prove 
that their data are reliable. Discussion 
of sample preparation, analysis, secu-
rity, and verification are now routine 
parts of the technical reports prepared 
for mining companies.1 I discussed this 
issue in “Assuring the reliability of your 
sampling results,” TPG,	 Nov/Dec	 ′07,	
pp. 33-38, and in columns 114 (Mar/Apr 
′08),	 121	 (May/Jun	 ′09),	 and	 125	 (Jan/
Feb	′10).	Part	of	standard	sample	quality	
assurance and quality control (QA/QC) 
procedures is the collection of duplicate 
samples that are independently ana-
lyzed, preferably by a separate labora-
tory from the laboratory doing most of 
the analytical work. 

Even when data manipulation or 
sample salting is not a problem, there are 
a variety of issues involved with sample 
collection, handling, preparation, and 
analysis that can lead to unintentional 
but unreliable results. The point of QA/
QC procedures is to identify and elimi-
nate these sources of unreliability as 
soon as possible and, once reliable pro-
cedures are demonstrated, to continue 
to test the sampling and analytical pro-
cedures to determine whether problems 

1. See for example Canadian National Instrument 43-101 Form F1, contents of a technical report, and the 2014 SME Guide for Reporting 
Exploration Results, Mineral Resources, and Mineral Reserves, Table 1, item 4. Sampling.

2. Robert E. Tepel, 2012, LXIII: the “primacy clause.
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are cropping up so that they can be 
corrected. Only be rigorous application 
of QA/QC will demonstrate that the 
analytical results are reliable. While tak-
ing the additional samples and having 
them analyzed adds additional costs to 
a sampling program, the demonstration 
of reliability is more than worth the 
extra cost.

Demonstrating reliability is true not 
only for chemically analyzed samples 
but also applies to geophysical and other 
types of data collection. Are your instru-
ments properly calibrated, maintained, 
and cleaned? For example, one uranium 
exploration program that was finding no 
anomalous radiation was calibrating its 
detectors at the program’s field camp 
that was assumed to be away from any 
deposit. In fact, the camp sat on top of a 
uranium deposit and so the calibration 
checks set the radiation background 
way too high. I once discovered that a 
magnetic base station I was using for a 
particular survey, which was chosen for 
repeated magnetic readings to measure 
diurnal variations, was for some reason 
a point at which magnetic readings 
fluctuated dramatically over short time 
intervals and was not in fact a reliable 
base station. Taking repeated readings 
over a relatively brief time was required 
to determine if a location would make 
a good base station. These examples 
demonstrate that QA/QC procedures 
should be included in any data collection 
program.

The Problem With Geologic 
Models

Computer modeling and 3D graphics 
programs provide colorful images that 
can be rotated around multiple axes and 
allow the examination of geologic data 
in ways that simply were not possible 
in the days when graphics were hand 
drawn with India ink. The problem with 
such illustrations is that they are not 
“Truth” but are interpretations, either 
based entirely on an algorithm or a 
combination of human and mathemati-
cal inputs. Martin Geach pointed this 
problem out in his “3D model: stepping 
back” in the June 2016 Geoscientist.2 
Geach “believes we must understand 
what happens in the ‘black box’ if we 
are to ensure the quality of our outputs.” 
“This is most important when applying 
computer-based algorithms to produce 
geological surfaces that are spatially 

incomplete and difficult to refine.” Geach 
illustrates his point by using three differ-
ent interpolation techniques on the same 
data set to determine the difference in 
volumes between a geologic surface (for 
example, the upper contact of a particu-
lar formation) below a fixed plane. Table 
1 presents Geach’s results.

Table 1
Geach’s Interpolation Modeling Results
Using a search radius of 30 data points

Interpolation method Calculated volume

Ordinary kriging 15,564 km3

Inverse distance weighting 15,239 km3

Radial basis function 37,794 km3

While the ordinary kriging and 
inverse distance weighting algorithms 
generated similar results, use of the 
radial basis function calculated a volume 
over twice as large as the other methods. 
Which method generated the best esti-
mate of volume between a surface and 
the overlying plane? That is something 
the geoscientist working with the data 
must decide. But calculating the result 
using the different interpolation meth-
ods is important in assessing the answer 
and the uncertainties involved.

Roadblocks to Communicating 
with Others

The starting place for this discussion 
is J.B. Maynard, M.T. Bowers, and 
P.E. Potter’s article, What do you mean 
moisture is 110%! Twenty roadblocks to 
communicating engineering geology, in 
the	 Jul/Aug/Sep	 ′16	 TPG.	 And	 quickly	
following is Edward Gates’ Letter to 
the Editor in the same issue. Finally, 
President helen hickman and Past 
President Foster Sawyer reviewed the 
draft of the comments on the SEC’s 
proposed new mining disclosure rules I 
wrote on behalf of AIPG.3 Effective com-
munication including clear explanation 
of terms and units of measure are at the 
heart of each of these documents. 

Maynard, Bowers, and Potter review 
the differences in terms used by geolo-
gists and engineers for various rock and 
soil properties. They identify technical 
terms that have different definitions in 
geology and engineering. They conclude 
that, “It is tempting for the geologist to 
regard failures in construction or excava-
tion as the failure of the civil engineer 
to consider geologic factors. We opine 

instead that it is the geologist who has 
failed to communicate the existence and 
importance of these factors. Because the 
flow of communication is almost always 
downstream from the geologist to the 
engineer, the bulk of the responsibility 
falls on geologists to clearly convey the 
significance of their results to engi-
neers.” While I would argue that engi-
neers working in geologic environments 
ought to know some geology in order to be 
professionally competent, the point that 
providing clear explicit explanations is 
important.

Gates makes this point in his com-
ment on Robert Font’s Test your knowl-
edge question 4 from the Apr/May/Jun 
′16	TPG. Gates notes that Font converted 
pounds to ounces using the conversion 1 
lb = 16 oz. While this is true for avoirdu-
pois weights—the weights we commonly 
use—gold and other precious metals are 
weighed in troy ounces. One troy ounce 
= 1.09714 avoirdupois ounces. Mining 
geologists know that precious metals are 
weighed in troy ounces but frequently 
forget that the rest of the population has 
generally never heard of troy weights. 
Life might be simpler if we all used 
metric units—1 troy ounce = 31.10348 
grams and 1 troy ounce per short ton 
= 34.28568 grams per tonne—but most 
of AIPG’s membership, let alone the 
general public, doesn’t have these unit 
conversions memorized.

Finally, Hickman’s and Sawyer’s com-
ments on my draft comments reminded 
me to spell out acronyms and explain 
technical terms. Doesn’t everyone know 
that CRIRSCO stands for the Combined 
Reserves International Reporting 
Standards Committee, now known as 
the Committee for Mineral Reserves 
International Reporting Standard? 
Likewise, doesn’t everyone know that 
the unrefined gold sold by mining compa-
nies is known as doré or that the purity 
of gold is expressed in fineness, which 
is given in parts per thousand (per mil 
(or per mille), ‰; like batting averages). 
A particular sample of mineral gold 
may have a fineness of 864 (most of the 
remaining 136 per mil is silver) and that 
pure gold is 999 fine.

The point being that we must be clear 
and explicit about our reports. Don’t 
assume the reader knows the techni-
cal terms and short hand or clearly 
understands all the units of measure. 
Remember the space probe that was 

2. www. http://geolsoc.org.uk/Geoscientist/June-2016/3D-models-stepping-back. 
3. https://www.sec.gov/comments/s7-10-16/s71016.htm, accessed 9/1/16.
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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 geolo-
gists, 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. 

ProFessionAl ethics And PrActices - coluMn 160

partially built with metric units and 
part with English units? It didn’t work.

Texas Continuing Professional 
development—discipline 
for Failure to Comply with 
Requirements
In	 column	 157	 (Jan/Feb/Mar	 ′16)	

I reported that “The Texas Board of 
Professional Geoscientists recently 
reported that much of its enforcement 
activity involved licensees who (1) didn’t 
think they had to report CPD, (2) failed 
to report their CPD, or (3) did an inad-
equate job of doing so.” I examined the 
Texas Board’s summary of Disciplinary 
Actions, www.tbpg.state.tx.us/enforce-
ment/disciplinary-actions/, on June 
8th. There were 6 concluded disciplin-
ary actions in February and April 2016 
for failure to obtain or properly report 
the required 15 hours of CPD includ-
ing an hour of professional ethics each 
year. Nine such actions were concluded 
in 2015.

Professional seals and name 
changes

A CPG contacted AIPG Headquarters 
regarding the use of her Certification 
Seal, which was needed for a report. 
The problem was that her Seal used her 
former last name, not her current one. 
General solutions to this problem depend 
on whether the Seal was an embossing 
stamp, a rubber ink stamp, or an elec-
tronic stamp. Electronic stamps such as 
the Texas PG stamp may well be easy to 
change but AIPG has not adopted elec-

tronic CPG stamps; see PE&P column 
111 and Martin Andrejko’s column, both 
in	the	Sep.	′07	TPG. Embossing and ink 
stamps will have to be replaced with 
new ones. 

Women change their last names more 
than men, usually as a result of a 
change in marital status.4 More and 
more women are electing not to change 
their last names following a marriage. 
Many women have chosen to continue 
using their birth names professionally 
even if they adopt their spouse’s birth 
name socially. This is particularly true 
when there has been a significant pro-
fessional practice prior to the marriage.

In noting that this is usually a prob-
lem faced by women, I’m merely rec-
ognizing the current social customs. 
Whether someone wishes to change 
her/his name is a personal decision. 
However, the decision has consequences 
either way. Where a change is made, 
then the change needs to be made on 
professional seals along with changes to 
passports, driver’s licenses, credit cards, 
airline boarding databases, etc.

Electronic Professional 
Seals

The preceding topic notes that some 
organizations allow the use of electronic 
professional seals while others, includ-
ing AIPG, do not. The use of professional 
seals in general and whether electronic 
seals were appropriate has been a topic 
over the years. In the October 1995 TPG, 
I published “Draft policy on the use of 
professional seals: 2nd draft, September 
11, 1995.” The November 1995 TPG 

contained “Report verification: avoid-
ing forgeries, deletion, and additions,” 
a further discussion of the topic. That 
article begins, “Robert Colpitts, CPG-
7702, responded to the Draft Policy on 
the Use of Professional Seals in the 
October TPG noting, ‘I would be very 
careful about electronic reproduction of 
any professional seals. With the avail-
ability of high-resolution scanners and 
laser printers increasing, how will you be 
able to tell if you have a copy or forgery 
of a person’s seal? ... The object of sealing 
is to ensure authenticity of a particular 
document.” The focus of the discussion 
was how to ensure that report was indeed 
a true and correct copy of what the 
author(s) wrote. AIPG never adopted a 
policy on the use of its professional seal.

Embossed seals are obvious in origi-
nal copies. Good photocopies can show 
that an embossed seal was used. I have 
sent clients an original report with an 
embossed seal and electronic copies 
that clearly show that the sealed page 
had the embossed stamp. While use of 
an embossed seal is perhaps the best 
form of verification when compared 
with rubber ink or electronic seals, even 
embossed seals can be recreated by the 
unscrupulous. I’m not aware of this hap-
pening, but it could be done. Electronic 
seals would be easiest to fraudulently 
duplicate. The other method of verifica-
tion, one I use when appropriate, is to 
send the author of the original report a 
copy of the version I received. It is easy 
compare electronic documents. If the 
original author(s) confirm the version I 
have, well and good. If the versions vary, 
then other issues arise.

4. One of my nephews changed his middle name to his wife’s birth name when they married.
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educAtor’s PAge

Google Earth: A Visualization 
Tool for the Geosciences
Michael J. Urban, MEM-1910 

I decided to try a different approach 
with this issue’s installment of the 
Educator’s Page. Instead of separating 
out a topic and a featured resource, I 
thought I would unite the two and write 
an integrated description about Google 
Earth and some related resources. [The 
eventual online version of this issue at 
the AIPG website should provide an easy 
way to access the links.]
Introduction

A useful way to teach and learn about 
geologic features and phenomena is to 
visualize them using computer software 
programs and other technologies (or 
tools). A variety of technologies for visu-
alizing in the geosciences exist today, 
and a few examples you may encoun-
ter in an educational setting include: 
ArcGIS, GeoMapApp, and Google Earth. 
These types of tools are powerful aids 
for helping students locate, identify 
and describe features (e.g., volcanoes, 
deep-ocean trenches, lithographic units, 
geological landmarks) as well as make 
connections to, or see relationships 
among, features. 

Younger generations of students are 
continually drawn to technology and 
most of them expect it to be used in one 
way or another in their classes (at any 
level: elementary to college). Although 
some of us may struggle with implement-
ing certain technologies in our univer-
sity courses, it can be instructionally 
valuable – plus it can serve to motivate 
students. Technology should not drive 
the curriculum; however, it is difficult 
to imagine a curriculum that would not 
be enhanced through the incorporation 
of technology.
Google Earth

Arguably, no single visualization tool 
is more heavily relied upon for teaching 
geology-related topics in K-16 settings 
than Google Earth. Google Earth pro-
vides basic geographical, image, and 
map information on a virtual globe. Just 
grab the Earth image (with a little hand 
icon) and move it where you want to go, 
zoom in and out, change the aspect, or 

type in specific latitude and longitude 
coordinates to explore towns, topography, 
and more. However, beyond finding your 
house and neighborhood (a favorite use of 
the tool by many students), Google Earth 
can be used to search out geologic features 
of interest and explore multiple layers of 
data simultaneously via a transparency 
function. Consequently, it can be used to 
examine relationships between features 
and among different datasets. [Check 
out the Urban et al. resource link in the 
references for an example of how to add 
a data layer to Google Earth and use the 
transparency function.]

Google Earth uses KML (stands for 
Keyhole Markup Language) or KMZ 
(zipped KML) file types, which are com-
monly available for a variety of data 
today. Numerous websites are devoted 
to describing how to use Google Earth to 
teach about one topic or another, and oth-
ers provide access to various KML/KMZ 
datasets. Many government agencies now 
provide KML/KMZ datasets. The United 
States Geological Survey (USGS) is one 
government agency that offers data layers 
for Google Earth (the National Weather 
Service is another). Several resources for 
obtaining KML/KMZ files for use in the 
geosciences are identified below. 
Resources
United States Geological Survey

The USGS provides a variety of 
data and file types, and KML/KMZ 
files are available in some instances. 
Earthquake, plate boundary, geologic 
maps, faults and folds, and landslide 
data layers for Google Earth may be 
accessed at the links:
U.S. Geological Survey. (2015). Geologic 

maps of U.S. states. https://mrdata.
usgs.gov/geology/state/

U.S. Geological Survey. (2016). Google 
Earth/KML files. http://earthquake.
usgs.gov/learn/kml.php

U.S. Geological Survey. (2016). Google 
Earth streamgages KML files. 
http://waterwatch.usgs.gov/index.
php?id=stategage

Other Sites 
Other websites and blogs provide 

data files for use with Google Earth. 

Some sites may be endorsed by Google, 
while others are not. Conducting a 
browser search can reveal several. A few 
examples are below. [Warning: Always know 
your source when downloading datasets or files.]

Cull, S. (n.d.). Rocks from above: Google 
Earth files. http://rocksfromabove.
blogspot.com/p/google-earth-files.
html

Google Earth community forums. (2016). 
http: / /googleearthcommunity.
proboards.com/ 

Taylor, F. (2016). Google Earth blog. 
http://www.gearthblog.com/ 

In addition to sites that provide Google 
Earth-ready data files, there are web 
pages that enable you to convert other 
file types into KML/KMZ file extensions. 
Even a simple spreadsheet of data, if 
associated with coordinate information, 
can be made into a KML file and layered 
in Google Earth. An internet search will 
bring up several websites, depending on 
the type of file you wish to convert into 
KML. There are also potentially use-
ful (and reputable) curricular resources 
online for Google Earth applications in 
geology (see the references for examples)
Summary

If you have never used Google Earth, 
or specifically for a geoscience purpose, I 
would encourage you to try it out. Seeing 
some of the geology of our planet with 
Google Earth is fun, and the tool lends 
itself well to formal classroom or instruc-
tional applications (including virtual 
field trips). It is also quite user-friendly, 
as technology goes, and the added benefit 
of being able to import and investigate 
data layers adds a deeper dimension to 
the value of this visualization tool. 
References
Richard, G.A. (2014). Teaching with 

Google Earth. http://serc.carleton.
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 De-licensure of Geologists:  
 Coming Soon?
R. douglas Bartlett, RG, CPG-8433

My home state of Arizona was the first state in the nation 
to develop and require professional registration for geologists; 
that was 60 years ago in the year 1956. It was the Arizona 
registration program and its written examination requirement 
that eventually led to the development of the national ASBOG 
exam, with several AIPG CPGs assisting with the develop-
ment of the questions for the valid exam. In about 1991, AIPG 
members/CPGs were surveyed to determine what geologists 
actually do and what they need to know in order to develop a 
“valid” examination. 

I remember how proud I was in 1991 to receive a letter from 
the Arizona Board of Technical Registration (ABOTR) notify-
ing me that I had passed the professional geologist registration 
exam. I considered it an important step in the development of 
my professional career. 

So you can imagine my surprise when I found out on a 
Friday in February 2016 that the Arizona Legislature was 
considering passage of a bill that would do away with reg-
istration for geologists! The bill, HB 2613, also proposed 
eliminating licensing for landscape architects, fruit packers, 
yoga instructors, athletic trainers, cremationists, and assay-
ers. This bill completely blind-sided the geologic community 
and we only had a few days before it was to be debated in the 
legislature. From the advice of the late Lee Allison, our state 
geologist, the AIPG Arizona Section quickly moved to retain 
lobbyists to represent us as the bill was debated and moved 
from committee to floor vote in the House and then again in 
the Senate. The lobbyists provided strategies for a grass-roots 
letter writing campaign, set up meetings with the bill writers, 
and arranged for several of us to testify before the house and 
senate committees. 

The efforts of AIPG members and other members of the 
geologic community resulted in many emails and phone calls 
to House and Senate members that were instrumental in 
getting the bill modified while still in the House to retain 
geology registration and to continue geologic representation 
(which would also have been eliminated by HB 2613) on the 
ABOTR. However, an amendment was introduced that would 
have allowed geologists to work in the state in a non-regulated 
capacity as “Trained Geologists” essentially making geol-
ogy registration optional. Our lobbyists worked with various 
members of the legislature and governor’s office and were able 
to obtain an agreement with a sponsored amendment (the 
Donahue Amendment) that eliminated this language essen-
tially keeping geology registration at status quo. The amend-
ment initially passed on voice vote, but the governor did not 
like this and pressured various Republican Senators to change 
their vote in a session ending the formal voting process. Our 
lobbyists felt that it was likely that the Governor’s pressure 
would cause the Donahue Amendment to fail in this final vote. 

From our perspective, the Trained Geologist category was 
problematic and needed qualifications. This was done by 
modifying the Donahue Amendment in coordination with the 

Governor’s office such that a Trained Geologists could not 
practice in Arizona if they were convicted felons or had lost 
their geologist license in another state. A Trained Geologists 
must also have received a Geology Degree from an accredited 
university and have at least four (4) years of professional 
experience. It also requires the Trained Geologist to disclose 
their lack of licensing to a prospective employer/client, and can-
not prepare materials related to any State Law that required 
professional registration (e.g. Aquifer Protection Permits, UST 
Permits, etc). This amendment passed but unfortunately, since 
the Trained Geologist is not licensed, there is no regulatory 
agency that has the authority to police Trained Geologists to 
make sure they are conforming to these new standards. It is 
buyer beware! One legislator felt that he could simply check 
on-line through Yelp to find a geologist! If there were any 
problems with the quality of work, “see you in court.”

Where did this bill come from and why is it a priority to 
Arizona’s Governor Doug Ducey? His reasoning was spelled out 
in the announcement that accompanied his signing of the bill:

In signing these bills, Governor Ducey kept good on 
his promise to begin the elimination of burdensome 
licensure of scores of odd jobs – regulations that are often 
designed to kill competition or keep out the little guy, 
including the elimination of licenses for talent agents.

State licensure is the most restrictive regulation on 
individuals looking to earn an honest living. Licenses 
should only be required when they are truly designed 
to protect the public health and safety. With these bills, 
Arizona has started the process of chipping away at 
unnecessary licensing regulations.

Besides taking umbrage with the implication that geol-
ogy is an “odd job” and has no bearing on public health and 
safety, it appears that the Governor’s main motivation is to 
spur competition (or to show the national audience he is suc-
cessfully reducing “big” government). I think this is an absurd 
notion for a scientific discipline that requires college and even 
post-graduate training. 

Another explanation was provided by James Pethokoukis 
of the American Enterprise Institute:

While licensing and certification seek to ensure that 
workers have the necessary qualifications, especially for 
occupations impacting consumer safety and well-being, 
overly broad application of licensing requirements can 
create costly and unnecessary barriers to entering a 
profession. 

As a result of this thinking, are the design professionals, 
especially geologists, getting caught up in this wave of “elimi-
nating barriers” for workers? 

It is one thing to say that licensing limits the number of hair 
dressers in a community (no disrespect to stylists!), but quite 
another to suggest additional competition is needed in a field 
that requires considerable training and years of experience to 
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master. Is there really no difference between geologists with 
just four years of education versus geologists with 20 years of 
work experience? As most of us who have been practicing for 
a while know, this field is complex both with respect to the 
science but also with respect to the ever changing regulatory 
environment. It truly takes years to develop expertise and 
confidence in geology. 

Licensing of geologists does not prevent anyone 
interested in geology from getting a job as a geologist, 
but it does prevent an inexperienced geologist from 
getting into a position where they are making deci-
sions that impact public health and safety. Most geolo-
gists start their careers working with other geologists in an 
industrial, mining, or consulting company where they report 
to experienced senior geologists. It would be extremely rare for 
a geologist to immediately start their own consulting business 
as opposed to professions like hair cutting or athletic training 
(note athletic trainers were removed from the initial bill after 
Major League Baseball protests during the very economically 
important spring training season in Arizona). Therefore, the 
governor is absolutely wrong when he asserts that removing 
licensing of geologists is going to somehow spur competition 
and allow more people to become geologists! The marketplace 
for geologists is limited to the number of geologists that the 
marketplace can support – the balance of supply and demand, 
the foundation of our capitalist system.

So what about this overall trend toward deregulation of the 
professions? This is not something new, but has become more 
of an issue recently for both U.S. political parties. Occupational 
licensing is akin to labor unions. Based on an article by 
Thornton and Timmons published in 2015 in the Monthly 
Labor Review1, there are several key similarities between 
unions and occupational licensing. Both increase wages on 
the order of 10 to 15 percent and at their peaks, unions and 
occupational licensing represented up to about 30 percent of 
the labor force. Union membership peaked about 50 years ago 
and has been in steady decline ever since while occupational 
licensing continues to rise. Unions can be decertified through a 
vote of its membership; however licensing can only be changed 
through legislation. This is what makes de-licensing difficult 
as compared to decertification of a union.

Thornton and Timmons (2015) report that there have been 
only a handful of cases where an occupation licensed at the 
state level was de-licensed. Legislative bills recommending 
de-licensing of occupations have been drafted only to die 
in committee, fail to be passed by state legislatures, or go 
unsigned by the governor. Based on their research, Thornton 
and Timmons found that only eight occupations have been de-
licensed in the past 40 years: barbers in Alabama, morticians 
in Colorado, naturopaths in Virginia, private investigators in 
Colorado, egg candlers (an egg inspection term) in Colorado, 
interior designers in Alabama, and watchmakers in Minnesota 
and Wisconsin. There are other instances where states have 
either reduced the scope of licensing or prevented expansion 

of licensing. For example, in 2014, a bill (House Bill 1891) 
was introduced to the Missouri legislature that would allow 
persons to practice without a license as long as the persons do 
not claim to be licensed. Geologists were included in the list of 
occupations that this bill pertained to. This bill was strongly 
opposed and has not made it to the floor of the house for a 
hearing as of this writing.

Would de-licensing geologists in Arizona save the state 
money? No. In fact, the cost of administering licensing is cov-
ered by 90 percent of the registration fees that we pay. The 
other 10 percent goes to the state’s general fund; therefore 
de-licensing geologists will actually cost the state rather than 
save the state money.

Based on the research and comments of Thornton and 
Timmons (2015), removing licensure of geologists could be 
difficult. But as Arizona has experienced, a determined gov-
ernor and compliant legislature can diminish or completely 
remove licensure for geologists. Arizona’s program has been 
diminished by allowing non-registrants to practice geology in 
Arizona. What if other states get on board with this trend? Do 
we fight it or embrace it and move on? I know that there are 
many geologists that see no value in professional registration. 
Others of us find great value in professional registration and 
as Thornton and Timmons point out, licensure has a beneficial 
impact on salaries for all geologists, licensed or not. 

What role should AIPG play in the future of professional 
registration? It seems to me that AIPG is ideally situated 
to be a significant player in this arena. In our discussions 
with the Arizona Governor’s office, the Governor’s staff felt 
that a national organization like AIPG could take that role. 
Certification as a CPG, while not the same as professional 
registration, is important in states that do not have licensing 
as well as for meeting the requirements of a qualified person 
for 43-101 reports. Could the CPG program be modified in a 
way that would allow it to more directly meet the requirements 
for professional registration typically required by the states? 
ASBOG creates the professional registration exams used by 
many states to qualify geologists as GITs and PGs/RGs. The 
individual states review the exam scores and determine a 
passing score for that state. AIPG could team with ASBOG 
to create a new CPG-like program that would require pas-
sage of ASBOG exams, administered by AIPG, in addition 
to peer-review and work experience requirements similar to 
our current CPG program. Administering this new program 
would require resources and financing that AIPG does not 
currently have. AIPG would also take on a certain amount of 
additional liability above and beyond the liability associated 
with the CPG program. 

I am very interested to know your opinion regarding AIPG’s 
potential role (or not) in professional licensing. I think this 
issue needs careful thought and, if AIPG wants to move for-
ward to next steps, planning. Please email me any thoughts 
you have at dbartlett@clearcreekassociates.com.

de-licensure of geologists: coming soon?

1. http://www.bls.gov/opub/mlr/2015/article/pdf/the-de-licensing-of-occupations-in-the-united-states.pdf 

new Applicants and Members
Can now be found on the AIPG website at 

 http://aipg.org/newmembers

Section news 
Can now be found on the AIPG website at 

http://aipg.org/sectionnews
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Two Geochemistry Titles for Students and Professionals Alike
Reviewer: James A. Jacobs, CPG-7760

According to one definition, geochemistry is the science 
which uses the tools and principles of chemistry to answer the 
questions about chemical reactions and mechanisms behind 
major geological systems such as the Earth’s crust and oceans. 
Now, planetary geologists use geochemistry techniques to 
evaluate other planets and objects in the solar system as well. 
The term geochemistry was first used by Christian Friedrich 
Schönbein (1799-1868) in 1838, when the Swiss-German 
chemist predicted the birth of an entirely new field of scientific 
study. A bit ahead of his time and with a good understanding 
of the merits of using a multidisciplinary approach toward 
solving complex problems of Earth history, he prophetically 
noted: “In a word, a comparative geochemistry ought to be 
launched, before geochemistry can become geology, and before 
the mystery of the genesis of our planets and their inorganic 
matter may be revealed.” 

Predictably, Schönbein’s term “geochemistry” probably 
offended both early geologists and similarly elitist chemists 
with his term and there was a great deal of debate over which of 
the two sciences should provide primary leadership in the new 
field. Suspicious of each other, in the 1800s and early 1900s 
there was little collaboration between geologists and chemists; 
however, the science of geochemistry advanced significantly 
through Victor M. Goldschmidt (1888-1947). Goldschmidt 
was a truly visionary scientist and an internationally known 
Swiss mineralogist who is recognized as the founder of modern 
geochemistry and crystal chemistry. He also developed the 
Goldschmidt Classification of elements and the international 
Goldschmidt conference was named in his honor.

Fortunately the field of geochemistry (including the tools 
and concepts) has grown collaboratively during the last sev-
eral decades to realize the original potential described by 
Schönbein in 1838. In more recent years, biologically-activated 
chemical reactions such as those associated with carbonate 
biomineralization and acid mine drainage have been added 
to the field of geochemistry as well.

Keeping current in geochemistry concepts and analysis has 
been difficult in recent years, partly due the rapid changes in 
the science and in the instrumentation, as well as the need 
for current books to summarize these advances. To enhance 
the understanding of this complex interdisciplinary science 
for the working professional and students alike, two recently 
released text books provide up-to-date descriptions of practi-
cal geochemistry. Geochemistry for geologists is a topic that 
relates to many practical and economic issues associated 
with minerals, oil and gas exploration and production, water 
resource production and management, and environmental 
assessment and restoration. Forensic geochemistry is part of 
the toolkit that geoscientists and engineers use to evaluate 
the source and possible timing of a release and migration of 
contaminants in the environment. Geochemistry is used to 
determine the likelihood of generating acid mine drainage.  
Geochemistry also provides the basis for understanding the 
age of the Earth, as well as many of the climate and atmo-
spheric analyses that address long-term climate change over 
hundreds of millions of years.

Both books are excellent volumes for geologists and reflect 
information provided by experienced teachers as writers. 
The books provide insights into geochemistry reflected by the 
choice of content and the general progression of concepts pre-
sented.  The first book reviewed is the more introductory and 
practical Environmental and Low Temperature Geochemistry 
by Peter Ryan.  The second book reviewed is the highly tech-
nical and exhaustively researched Geochemistry by William 
M. White.

Environmental and Low-Temperature Geochemistry pres-
ents conceptual and quantitative principles of geochemistry 
of the natural processes at and near the earth’s surface as 
well as anthropogenic impacts on the natural environment. 
Containing 11 chapters and 416 pages, the book provides the 
reader with the essentials of concentration, speciation and 
reactivity of elements in soil, water, sediments and air, draw-
ing attention to both thermodynamic and kinetic controls. The 
first chapter starts with an review of basic chemical principles 
applied to environmental and low-temperature geochemis-
try. Mineral formation, principles of aqueous geochemistry 
and organic compounds in the environment are described. 
Chapters also include the role of microbes in processes such 
as biomineralization, elemental speciation and reduction-oxi-
dation reactions. The primary large-scale geochemical cycles 
(carbon, nitrogen, phosphorous, and sulfur) are discussed 
as well as atmospheric chemistry and soil geochemistry. 
The book concludes with chapters about stable isotopes in 
environmental analysis, radioactive and radiogenic isotopes 
as environmental tracers, and environmental contaminants. 
Practical descriptions of principles and examples of instru-
mental analysis in environmental geochemistry are included 

THE READING GEOLOGIST – 
BOOK REVIEWS
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in the appendices as well as case studies involving contami-
nants such as a chlorinated solvent (tetrachloroethylene aka 
PCE) and arsenic.

The book would be useful for an introductory geochemistry 
class, although many others also would benefit reading this 
volume, including advanced undergraduate and graduate 
students studying environmental and low temperature geo-
chemistry as part of an earth science, environmental science or 
engineering program.  Each chapter contains several questions 
and a reference list.  Additional resources for this book can be 
found at www.wiley.com/go/ryan/geochemistry.

Author Peter Crowley Ryan is a Professor of Geology and 
Environmental Studies at Middlebury College where he 
teaches courses in environmental geochemistry, hydrology, 
sedimentary geology and interdisciplinary environmental sci-
ence. He received a Ph.D. in geology at Dartmouth College, 
an M.S. in geology from the University of Montana and a B.A. 
in earth sciences from Dartmouth College. He has served as 
Director of the Program in Environmental Studies and as 
Chair of the Department of Geology at Middlebury College.

The second book, Geochemistry, by William M. White, is 
an advanced geochemistry text which provides truly compre-
hensive content for the working geochemist and upper level 
geology undergraduate or graduate student.  This book also 
would serve well as a complete geochemistry reference book 
for an introductory class and for those students wanting 
extensive equations and more detailed technical explanations. 
Containing 12 chapters and 668 pages, the book contains plen-
ty of figures and charts to help illustrate the points described in 
the text. One well-researched area is isotope geochemistry with 
discussion of environmentally stable and radiogenic isotopes 
in geology and environmental science applications. There also 

is a chapter on cosmochemistry, which looks at meteorites, the 
origins and time and isotopic composition of the solar system, 
and building a habitable solar system. The last chapter covers 
organic chemistry, including the origin of fossil fuels and the 
role of the carbon cycle in controlling Earth’s climate, both in 
the geologic past and present. Each chapter includes refer-
ences and suggestions for further reading as well as problems, 
allowing the book to be easily used in a college or university 
setting.  A companion website with additional information is 
available at www.wiley.com/go/white./geochemistry.

The author, William White, teaches geochemistry as a 
Professor of Earth and Atmospheric Sciences at Cornell 
University. He received a B.A. in geology from the University 
of California, Berkeley, and a PhD in oceanography from the 
University of Rhode Island. He is a fellow of the Geochemical 
Society/European Association of Geochemistry and the 
American Geophysical Union.

Although the field of geochemistry started off slowly in 
1838, this scientific specialty now provides significant answers 
to understanding complex processes on the Earth and other 
bodies within the solar system. Geochemistry is now clearly 
recognized as a multidisciplinary endeavor by geologists, 
chemists and others as having contributed significantly in 
numerous areas of scientific research, resource extraction, and 
in practical forensic analysis. The two books both are excellent 
in describing the basic science of geochemistry and summariz-
ing the latest advances and knowledge of geochemical studies 
and analyses for students and working professionals. 

Reviewer:  James A. Jacobs is a Principal Hydrogeologist at 
Clearwater Group with more than three decades of experience.  
He can be reached at jjacobs@clearwatergroup.com 

VICE PRESIdEnT POSITIOn ChAnGES
Occasionally, a situation devel-

ops when the Executive Committee 
has to take action that arises from 
very unfortunate circumstances. 
Such a situation happened during 
the first week in November 2016. 
Matt Rhoades, the former New 
Mexico State Geologist and long-
time active member of AIPG, was 
elected by the members this year 
to serve as the 2017 National Vice 
President. He welcomed us to Santa 
Fe, New Mexico for the National 
Conference in September and spoke 
at the Conference. Subsequently, as 

a result of him no longer being the State Geologist, he decided 
to move back to Colorado. 

The AIPG Bylaws specifically state that only one member 
of a state can be represented on the Executive Committee in 
a given year; Colorado is already represented by Jim Burnell, 
who becomes the 2017 National Secretary, so Matt has had to 
resign his position before it started. The Bylaws again provide 
guidelines for the Executive Committee to follow; they must 
appoint a CPG to fulfil the vacant position. I consulted with 
the President Elect, Adam Heft to ask him whether he would 
like the 2016 Board to resolve this issue now, or postpone it to 

our first 2017 AIPG Board Meeting in January 2017. Adam’s 
choice was to handle it now, so he would have a full slate of 
officers next year. As a result of the discussion with Adam, 
I proposed to the Executive Committee by email ballot three 
choices – 1) to ask the other Vice President candidate from 
the 2016 election if he would still be willing to serve, 2) would 
they like to suggest a qualified candidate to propose for ballot 
by the Executive Committee, or 3) would one of the outgoing 
2016 Board like to volunteer to stand for consideration.

By a significant majority, the Executive Committee respond-
ed that they thought I should ask the other Vice President 
Candidate if he was willing to serve, then if he was not 
interested or unable to serve, we would move on to another 
selection process. I contacted Mr. John Stewart CPG from 
the Carolinas Section and he said he would serve as the 2017 
Vice President, but regretted the circumstances in which the 
appointment had arisen, as we all do.

I want to thank both Matt and John for standing for elec-
tion in the beginning, for Matt having the strength to make 
the very hard decision to resign and John for his gracious 
acceptance of the resulting vacancy. I also want to mention the 
2016 Board in my thank you list. They have been hardwork-
ing, efficient, incredibly responsive and an absolute pleasure 
to work with all year.

Helen V. Hickman PG CPG 
2016 AIPG National President

2017 Vice President 
John M. Stewart, CPG-11115 
Greensboro, North Carolina
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Request For Nominations
The 2017 AIPG Awards Committee is seeking nominations for future recipients of the Ben H. Parker Memorial Medal, the 

Martin VanCouvering Memorial Award, the JohnT.Galey, Sr. Memorial Public Service Award, and Honorary Membership. 
The qualifications for these awards can be found below. Nominations for these awards, accompanied by supporting statement, 
should be sent to AIPG Headquarters, c/o Honors and Awards Chr., 12000 Washington St., Ste. 285, Thornton,Colorado 
80241-3134.

BEn h. PARKER MEMORIAL MEdAL
The Ben H. Parker Memorial Medal is the Institute’s most dis-

tinguished award. It was established by the Executive Committee in 
1969 in posthumous honor of a truly great leader, who devoted much 
of his life to improve the quality of geology and geologists and the 
services they provide. The medal is awarded to individuals who have 
long records of distinguished and outstanding service to the profession.

The most important criterion for this medal is a continual record 
of contribution to the profession of geology. A wide variety of contri-
butions can be considered, such as (a) the education and training of 
geologists, (b) professional development of geologists, (c) service to the 
Institute, (d) leadership in the surveillance of laws, rules, and regula-
tions affecting geology, geologists, and the public, and (e) activity in 
local and regional affairs of geologists.

MARTIn VAn COUVERInG MEMORIAL AWARd
The Martin Van Couvering Memorial Award was established by 

the Executive Committee in 1979 in posthumous honor of the first 
president of the Institute. Martin Van Couvering made the presidency 
a full-time occupation for the first two years of the Institute’s his-
tory. His dynamic leadership, diplomacy, and organizational abilities 
established the solid foundation from which the Institute has grown. 
Few, if any, have given so much to the Institute.

The most important criterion for the Martin Van Couvering 
Memorial Award is service to the Institute. As in other awards, a wide 
variety of contributions to the Institute may be considered. By far the 
most important contribution a geologist can make to the Institute is 
that of time. It is the contributions by individuals to the Sections, the 
committees, and special projects that enable the Institute to enhance 
the practice of geology.

AWARd OF hOnORARY MEMBERShIP
Since 1984, AIPG has conferred Honorary Membership to those 

who have an exemplary record of distinguished service to the profes-
sion and to the Institute.

JOhn T. GALEY, SR., MEMORIAL PUBLIC SERVICE 
AWARd

The American Institute of Professional Geologists’ Public Service 
Award was established by the Executive Committee in 1982 in 
recognition of one of its primary purposes: service to the public. In 
1992, it was renamed the John T. Galey, Sr., Memorial Public Service 
Award, in posthumous honor of our fourth President, whose long 
professional career was a continuum of service to both the geological 
and the general public.

Recognition of public service is important because so many 
Members have distinguished themselves and the Institute by giving 
expert testimony to governmental commissions and committees, and 
by providing geological expertise where it was needed by the public 
at large.

The application of geology to the needs of the general public may 
be in many different forms. Recipients of this award have outstand-
ing records of public service on the national, state, or local level well 
beyond their normal professional responsibilities.

OUTSTAndInG AChIEVEMEnT AWARd
The Outstanding Achievement Award was established by the 1989 

Executive Committee to honor a non-member of AIPG who is widely 
recognized as a major contributor to the profession of geology. The 
award is not necessarily given annually, but only when the Awards 
Committee recommends an outstanding candidate to the Executive 
Committee for their consideration. 

In 2013, the Executive Committee voted to expand the scope of 
the award to include candidates engaged in all types of media that 
inform or enlighten the public on the roles of professional geologists 
and the geosciences in society. This award may be for work in any 
media such as visual (television, film, webcasts), auditory (radio, pod 
casts), or printed (books, articles, websites). The work must have been 
completed within five years preceding the award nomination and the 
nominee may be an individual, a group, or company. 

(Please check one)  
 Ben H. Parker Memorial Medal  John T. Galey, Memorial Public Service Award 
 Martin Van Couvering Memorial Award  Award of Honorary Membership  

 

REQUEST FOR NOMINATIONS 
The AIPG Awards Committee is seeking nominations for future recipients of the Ben H. Parker Memorial Medal, the Martin Van 

Couvering Memorial Award, the John T. Galey, Sr. Memorial Public Service Award, Honorary Membership, and Outstanding Achievement 
Award. The qualifications for these awards can be found below. Nominations for these awards, accompanied by supporting statement, 
should be sent to AIPG Headquarters, c/o Honors and Awards Chr., 12000 Washington St., Suite 285, Thornton, CO 80241. 

 

 
BEN H. PARKER MEMORIAL MEDAL

 
The Ben H. Parker Memorial Medal is the Institute’s most dis- 

tinguished award. It was established by the Executive Committee in 
1969 in posthumous honor of a truly great leader, who devoted much 
of his life to improve the quality of geology and geologists and the 
services they provide. The medal is awarded to individuals who have 
long records of distinguished and outstanding service to the profession. 

The most important criterion for this medal is a continual record 
of contribution to the profession of geology. A wide variety of contri- 
butions can be considered, such as (a) the education and training of 
geologists, (b) professional development of geologists, (c) service to the 
Institute, (d) leadership in the surveillance of laws, rules, and regula- 
tions affecting geology, geologists, and the public, and (e) activity in 
local and regional affairs of geologists. 

 
MARTIN VAN COUVERING 

MEMORIAL AWARD
 

The Martin Van Couvering Memorial Award was established by 
the Executive Committee in 1979 in posthumous honor of the first 
president of the Institute. Martin Van Couvering made the presidency 
a full-time occupation for the first two years of the Institute’s his- 
tory. His dynamic leadership, diplomacy, and organizational abilities 
established the solid foundation from which the Institute has grown. 
Few, if any, have given so much to the Institute. 

The most important criterion for the Martin Van Couvering 
Memorial Award is service to the Institute. As in other awards, a wide 
variety of contributions to the Institute may be considered. By far the 
most important contribution a geologist can make to the Institute is 
that of time. It is the contributions by individuals to the Sections, the 
committees, and special projects that enable the Institute to enhance 
the practice of geology. 

JOHN T. GALEY, SR., MEMORIAL 
PUBLIC SERVICE AWARD

 

The American Institute of Professional Geologists’ Public Service 
Award was established by the Executive Committee in 1982 in recog- 
nition of one of its primary purposes: service to the public. In 1992, it 
was renamed the John T. Galey, Sr., Memorial Public Service Award, 
in posthumous honor of our fourth President, whose long professional 
career was a continuum of service to both the geological and the gen- 
eral public. 

Recognition of public service is important because so many 
Members have distinguished themselves and the Institute by giving 
expert testimony to governmental commissions and committees, and 
by providing geological expertise where it was needed by the public 
at large. 

The application of geology to the needs of the general public may 
be in many different forms. Recipients of this award have outstand- 
ing records of public service on the national, state, or local level well 
beyond their normal professional responsibilities. 
 
AWARD OF HONORARY MEMBERSHIP
 

Since 1984, AIPG has conferred Honorary Membership to those 
who have an exemplary record of distinguished service to the profes- 
sion and to the Institute. 
 

OUTSTANDING ACHIEVEMENT 
AWARD

 

The Outstanding Achievement Award was established by the 1989 
Executive Committee to honor a non-member of AIPG who is widely 
recognized as a major contributor to the profession of geology. The 
award is not necessarily given annually, but only when the Awards 
Committee recommends an outstanding candidate to the Executive 
Committee for their consideration. 

 

American Institute of Professional Geologists
Nomination form for 2017 AIPG Awards

 
 
 

Outstanding Achievement Award 
 

NAME OF CANDIDATE:                                                                                    Telephone:                                                                            
Address:                                                                                                                 Fax:                                                                                         
                                                                 E-Mail:                                                                                     
NAME OF PERSON MAKING
THE NOMINATION:                                                                                               Telephone:                                                                          
Address:                                                                  Fax:                                                                                        

                                                                                                                                   E-Mail:                                                                                    

Signature:                                                                                                                  Date:                                                       

Supporting Statement (In brief here, please submit detailed letter of support): 

RETURN TO: AIPG, Attn: Awards, 12000 Washington St., Suite #285, Thornton, CO 80241. Ph. 303-412-6205, Fax: 303-253-9220 

DEADLINE: Completed nominations must be received by January 15, 2017.



40	TPG	•	Oct.Nov.Dec	2016 www.aipg.org

student’s Voice

Kristina Pourtabib, SA-3410 
pour1824@vandals.uidaho.edu

Home Stretch

**Attention Students**
Are you going to grad school?
Have you graduated?
Please notify AIPG Headquarters 

so we can keep your contact informa-
tion updated. aipg@aipg.org

Being a graduate student has been has been a mixture of 
highs and lows. Like any other research experience, you need 
to learn when to take breaks, acknowledge a job well done, and 
to know that failures can be good learning experiences. There 
have been days that I couldn’t wait to get into the office and 
get cracking on my research while other times I found myself 
conjuring up any excuse I could to keep myself away from 
doing work. Despite my present excitement to be finishing 
up my last year of graduate school, a part of me knows that I 
am going to miss this time in my academic life. Don’t get me 
wrong; I still have yet to face the most stressful part of my 
graduate career, defending, and finishing up my thesis. I can’t 
help but feel kind of sad knowing that next spring I will be 
done, but what’s the next step after graduate school for me? 
Truthfully, I’m still not too sure. 

Before starting graduate school I never really thought much 
about what type of geology career that I wanted to pursue. All 
I knew is that after getting a taste of the research experience 
as an undergrad I wanted to chase that feeling by attending 
a graduate program in geology, with a focus in mineralogy. 
After attending field camp the summer following my senior 
year of undergrad many of the other students had their eyes 
set on post-undergraduate positions in mud logging, doing geo-
technical work, working in oil, or looking to get into graduate 
programs (just to name a few). Getting into a graduate school 
program was a way for me to continue to develop my skills 
as a researcher and to delay the stress of getting a job for a 
few more years, but like it or not, the time to seriously think 
about a career is approaching quickly. In order to combat my 
anxiety of finding a job, I have been perusing recent geology 
job postings online, and I have found that there are quite a 

few job options in the geologic field. However, when it comes 
time for me to start seriously thinking about applying to jobs 
related to my research specialties, that pool of once vast job 
possibilities gets smaller and smaller. Ultimately, when it 
comes to looking for a job after graduate school I’m not sure 
if spending more time involved in research will help or hurt 
my prospects of finding a job. On one hand, some employers 
may be looking for someone with a MS degree to bring on as 
a potential supervisor, but by deciding to go for my PhD will 
I be eliminating myself from certain jobs because people will 
look at me as being overqualified for a position? Another thing 
to think about with getting a graduate degree is that post 
undergrad, many students take a gap year before starting their 
careers, but does taking some time off after graduate school 
before getting a job impact your job prospects negatively? And 
when it comes to listing previous relevant work experience 
on a job application, how do employers look upon research 
experience versus real-world work experience? I understand 
that every job and every employer is unique, but these are 
relevant questions that every graduate student should think 
about while applying for a job. 

Overall, attending graduate school is an experience that I 
wouldn’t change for anything. By taking more time to develop 
my research interests and learn new skills tailored to those 
interests I believe that I have narrowed down the types of 
careers that I am wanting to pursue. If I wasn’t given the time 
to explore those interests, then I would have ended up down a 
very different geology career path. I just hope, when it comes 
time for me to start filling out those job applications, I will be 
prepared for whatever life throws my way.

Free Resume Posting 
 

Post and View Resumes 
for Free on the AIPG 

National Website  
View Job Listings for Free 

www.aipg.org  
Click on Jobs.

AIPG has for sale the new 
Geoscience Handbook 2016:AGI Data Sheets Fifth edition

Compiled by Mark B. Carpenter and Christopher M. Keane
 For more than 40 years, AGI’s Data Sheets have been a critical tool for the geoscien-

tist in field, the lab, and the classroom. For decades its bright orange cover and three-
ring binding was distinctive in the geoscience community. The book evolved into its 
current, full-color and spiral bound format with the 2005 debut of the 4th edition.

 Now AGI has tapped some of the best minds in the geosciences to produce this 5th 
edition. Featuring the contributions of over 240 experts worldwide in their respective 
fields, this new, expanded edition is over 470 full-color pages. Three years of work went 
into the Handbook to broaden its scope across the disciplines. With more than 170 com-
plete new data sheets, and full revisions of prior data sheets, over 85% of the content is 
either new or revised for the fifth edition. The Geoscience Handbook is the quick refer-
ence tool for key metrics and concepts, a guide to cornerstone papers and recent develop-
ments, as well as short tutorials on topics that may not be familiar to all geoscientists.
hurry and order your copy today! 
AIPG Member price is $52.99 includes shipping & handling!
Non-Member price is $64.99 includes shipping & handling!
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online courses

On demand Webinars

•Global Energy Resources: Current Trends and 
Short Term Predictions.  
Presented by Ronald J. Wallace,  
.01 CEU’s 

•Critical and Strategic Minerals: Concepts and 
Status. 
Presented by Jim Burnell,  
.01 CEU

•Making a PowerPoint Presentation into a Work of 
Art. 
Presented by Chris Mathewson, 
.01 CEU

For more information go to www.aipg.org, 
select Store, then Events, or contact AIPG 
Headquarters at 303-412-6205.
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ProFessionAl serVices directorY

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 geol-
ogy. 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.

 David M. Abbott, Jr.  
 Consulting Geologist LLC

 AIPG CPG, FAusIMM, EurGeol, PG-TX, UT, WY

Evaluating natural resources, disclosures about them, 
reserve estimates, and geological ethics & practices

 5055 Tamarac Street Tel: 303-394-0321
Denver, CO 80238 Mob: 303-946-6112

dmageol@msn.com

ProFessionAl serVices directorY

Comments on proposed rule: Modern-
ization 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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Want to purchase minerals and other 
oil/gas interests. 
Send details to: 

P.O. Box 13557, Denver, CO 80201.

ProFessionAl serVices directorY

Do you have Geology photos 
you would like to share?

We would like to use your photos in TPG. 
Email your photos to aipg@aipg.org.

High resolution photos preferred.

AIPG dIRECTORY OF GEOSCIEnCE 
PROdUCTS & SERVICES

GET YOUR MESSAGE In FROnT OF 7,000 
PROFESSIOnAL GEOLOGISTS

AIPG is excited to announce the recent launch of the lat-
est edition of our new online buyer’s guide, the Directory 
of Geoscience Products & Services. This industry-spe-
cific search engine efficiently connects your company with 
geoscience professionals. Request a Media Kit – jsmith@
multiview.com. Please be aware that you may be contacted 
by our publishing partner, MultiView, during the coming 
weeks in order to verify the information currently displayed 
in your organization’s listing. If you have any questions 
about this program, please don’t hesitate to reach out. You 
may also contact MultiView directly at 1(800)816-6710 or 
by email at aipg@multiview.com. AIPG Members that are 
contacted by MultiView that would like to be removed from 
the solicitation list, please send an email to aipg@aipg.org. 

Available
Advertise Your
Business here

Save the Date!
AIPG 2017 National Conference

September 23-26, 2017
nashville Airport Marriott

600 Marriott drive
nashville, Tn  37214

(800) 288-9290
Room Rate $149.00 a night.

AIPG Membership Benefits Include:

•	 Career	Center
•	 Liability	Insurance
•	 GeoCare:	 Medical,	 Term	 Life,	 Disability	 Income,	

Dental, Cancer Expense, Auto, Home, and 
Supplemental Plans

•	 Annual	Convention
•	 Active	Sections/Chapters
•	 CPGs	are	preferred	in	cases	where	expert	testimony	

is needed.
•	 CPGs	are	considered	“competent	or	qualified	persons”	

in the US and several international locations for pre-
paring important mining documents, including with 
the SEC, Canada and Australia.

•	 A	CPG	is	also	a	credential	recognized	internationally	
by Geoscientists Canada, the European Federation 
of Geologists and the Geological Society of London, 
where it is considered equal to a Chartered Geologist.

For full list of AIPG Membership Benefits:
http://aipg.org/benefits
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(Annual submittal deadline is January 15th)

The AIPG Section Leadership Award was established by the Executive Committee in 2013 to recognize one or more of our 
members who have demonstrated a long-term commitment and have been long-term contributors to AIPG at the section level. 
AIPG has many sections where one or more individuals have demonstrated exceptional leadership for their section and in 
many instances kept the section together and moving forward. These individuals are commonly not known at the National 
level or by AIPG members outside of their sections, however, their contributions have been vital to their sections and they 
perform this work because of their commitment to our profession and AIPG. All active section members are eligible. It is not 
required to be a current or past section officer. The award will consist of a plaque (or similar) that will be presented to the 
awardees at the annual meeting of AIPG.

Based on the above criteria the Awards Committee may select multiple nominees for the award.

The AIPG Section Leadership Award is administered by the Executive Committee of AIPG. The selection of the winning 
member(s) will be decided by the AIPG Awards Committee. The deadline for submittal of nominees for the AIPG Section 
Leadership Award, to AIPG National Headquarters, is January 15th of each year. The nomination form for AIPG Section 
Leadership Award is presented below. The awardees will be announced in April so they may attend the annual meeting.

AIPG Section Leadership Award nomination Form
http://www.aipg.org/sectionleadershipaward

Name of Candidate:_________________________________________________ Section: _______________________________

Address:                                                                                                                                                                   

Address:                                                                                                                                                                   

Telephone Number:                                                                     
Fax:                                                                                            
E-Mail:                                                                                        

Name of Person Making Nomination:                                                                               Section:                                

Address:                                                                                                                                                                      

Address:                                                                                                                                                                      

Telephone Number:                                                                     
Fax:                                                                                             
E-Mail:                                                                                        
Date:                                                                                           

Signature:                                                                                   

Supporting Statement (In brief here, but please attach a detailed letter of support)                                                           

                                                                                                                                                                                         

Return to: AIPG
Awards Committee
12000 Washington Street, Suite 285
Thornton, CO 80241 
Or E-mail to aipg@aipg.org 

deadline: Completed nominations must be received by January 15th.

AIPG Section Leadership Award
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MERCURY WARS

The controversy between miners and environmentalists 
over mercury contamination and the use of gold-suction-
dredges in the Sierra Nevada region has been simmering for 
over a decade, but its roots lie buried in 19th century mining 
conflicts between hydraulic miners and California farmers. 
The constant discharge of huge quantities of hydraulic mine 
tailings had caused repeated flooding and destruction in the 
ranching and farming communities of Marysville and Yuba 
City, seasonal flooding was severe enough by the 1870s to bury 
entire orchards under a thick blanket of mud and silt. The 
downstream effects were equally devastating for river naviga-
tion. The ports at Marysville and Yuba City were rendered all 
but useless for commercial shipping when mine tailings sedi-
ments made riverbeds too shallow for large vessels to travel 
beyond Sacramento. Until then Marysville had served as the 
transportation and logistics hub of gold mining in the northern 
Sierra, ever since the Gold Rush began in 1849. 

Hundreds of hydraulic mines in the northern Sierra region 
were aligned along the route of the ancient Yuba river system, 
one of the world’s oldest and richest sources of gold. Over $30 
billion of placer gold was extracted from this ancient river 
system during the past 165 years. This incredible amount of 
gold product was mainly produced by industrial-scale hydrau-
lic mining, and bucket-line dredging technologies. 

While the hydraulic mining industry in the Sierra Nevada 
was widely considered a financial success during its reign, it 
produced hundreds of millions of tons of mine waste, which 

subsequently devastated the fisheries and riparian communi-
ties along river systems flowing into the Sacramento River 
watershed. Hydraulic mine waste also contained millions of 
pounds of toxic mercury. “Quicksilver,” as the miners termed 
it, was thought to be essential for profitable recovery of placer 
gold. Over 50 million pounds of mercury were transported 
from the mercury mines in California’s coast range and then 
applied in placer gold recovery technologies at thousands of 
hydraulic and lode mine sites throughout the Sierra. An esti-
mated 30 to 50 percent of the elemental mercury was lost as 
a result of inefficient mining practices and ended up in the 
waters of the State.

Hydraulic operators vigorously defended themselves and 
their industry against the Sacramento Valley agricultural 
community and its political allies. For a while they used 
arguments like “first in right,” describing themselves as the 
original pioneers and developers of the Sierran region, prior 
to the arrival of farmers. They claimed an “irrevocable right” 
to mine or exploit placer gold resources, regardless of dam-
ages inflicted on local or regional agricultural communities 
by their activities. 

Miners also asserted that because they had paid for and 
built the water systems that collected, stored and distributed 
water to the mines, they had a time-honored right to control 
those resources. Hydraulic mines required vast amounts of 
water to effectively extract the deep gold-bearing gravels of the 
ancestral Yuba River system. The water had to be conveyed 

david Lawler, CPG-06880 
hank Meals

Malakoff Mine – Hydraulic Mining Scene (circa 1872).  
Over a cubic mile of sediment was processed during its peak 20 
years of operation. This amount of sediment yielded 1 million 

ounces of gold. The historic hydraulic mine operations and others in 
the northern Sierran region contributed significantly to the creation 
of widespread environmental problems since the 1870s, including 

sediment loading in watersheds and mercury contamination. 
Source: US Geological Survey (Carlton Watkins Collection).

Reprinted from Sierra Heritage August 2016,  
permission of Sacramento Media.

Anti-Hydraulic Mining Political Cartoon.  
Emotions ran high between the Sacramento Valley farming communities 

and hydraulic mine owners, leading to lawsuits against the hydraulic mine 
owners, starting in the 1870s. These legal actions culminated in the 1884 

Sawyer decision to prohibit unrestrained or direct discharge of hydraulic 
mine tailings within all tributaries of the Sacramento River Watershed in 

the northern Sierra Nevada region.  
Source: California State Library.
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MercurY wArs

from large reservoirs through hundreds of miles of ditches, 
flumes and canals to each mining operation. 

While it has been argued that 19th century mine operators 
were not aware of the environmental consequences of their 
activities, historical evidence proves otherwise. For example, 
at Foresthill Divide the owner of one hydraulic mine admit-
ted in a letter that “if the local farmers could see the turbid 
conditions on the Middle Fork of the American River that we 
are creating from discharge of hydraulic mine tailings into the 
river they would be furious.”

Judge Lorenzo Sawyer’s Decision of 1884 ended traditional 
hydraulic mining and caused the California legislature to 
enact the nation’s first environmental law. Its purpose was to 
prevent further environmental devastation along five rivers 
and their associated watersheds—namely the Feather, Yuba, 
Bear, American and Consumnes river systems.

Initially, few mine owners complied with the newly imposed 
regulations. Hydraulic mining operations were frequently 
conducted during the winter season, when water was plentiful 
and the streams naturally carried more siltation. This made 
compliance inspection by state monitors more problematic. 
During the summer and fall seasons some owners chose to 
conduct outlawed activities at night to allow more time for 
the turbid water discharged into local streams and rivers to 
clear up.

In response to the 1884 Sawyer decision, mine owners 
formed a formidable group known as the Hydraulic Miners 
Association, which eventually succeeded in getting hydraulic 
mining reinstated nine years later. The Caminetti Act of 
1893 was a political compromise that authorized construc-
tion of dams designed to retain hydraulic mine tailings. The 
California Debris Commission was formed to monitor hydrau-
lic mine operations and mine tailings, and each mine operator 
was charged a fee for tailings storage. 

For various reasons such dams failed to solve the problem 
and their reservoirs ended up being entirely used for water 
storage and recreational purposes. Most notable of these dams 
and associated reservoirs are Englebright and the Bullards 
Bar Dam on the Yuba River, and the Combie and Camp Far 
West Dams on the Bear River. The administrative duties of 

the California Debris Commission were later taken over by 
the federal Army Corps of Engineers.

Over the last 15 years, an interdisciplinary, interagency 
team headed by the U.S. Geological Survey (USGS) has been 
evaluating the effects of hydraulic mining and mercury con-
tamination on the environment in the Northern Sierra Nevada 
region. The net results of these careful scientific investigations, 
has been the documentation of numerous adverse environ-
mental impacts caused by mercury contamination, both to 
Sierra watersheds and downstream, into the San Francisco 
Bay-Delta environments.

The investigation reveals that the real culprits, which had 
gone largely unnoticed were sulfate-reducing bacteria that 
are nearly invisible to the naked eye. These ancient bacteria 
can digest metallic elements and compounds. This taxonomic 
group of bacteria is thought to have evolved soon after the 
Earth was formed nearly 4.6 billion years ago. Sulfate-
reducing bacteria require no oxygen and presently thrive in 
environments that are anaerobic (devoid of oxygen). They are 
thought to have been instrumental in producing the Earth’s 
oxygen-rich atmosphere by metabolization of sulfate-rich 
rocks. 

In the Sierra Nevada region, colonies have been found living 
in sluice tunnels and blocked pit lakes, and in the river-bottom 
sediments of streams, rivers, and reservoirs. The bacterial 
colonies convert inorganic elemental mercury to an organic 
form called methyl mercury, that is soluble in water and easily 
accumulates in the living tissues of all organisms in the food 
chain. This process is called biomagnification. Top predators 
in the aquatic and terrestrial food chain are adversely affected, 
including fish, birds and humans. 

Since mercury is classified as a neurotoxin, pregnant 
women, fetuses, women of child-bearing age and children 
under six years of age are thought to be most at risk when 
consuming certain species of fish that dwell in the Sierra-Bay 
Delta region. 

Hydraulic mine. Sluicebox gold recovery system. 
Photo depicts sluicebox with “undercurrent” design. Historic 

sluicebox systems discharged significant amount of mine tailings into 
streams and rivers on a daily basis. Source: CA State Library.

Hydraulic mine operations, French Corral MD, Nevada Co. CA. 
Source: Nevada County Historical Society.
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Several federal government agencies have responded to 
the mercury threat by implementing pilot projects over the 
last fifteen years. Three agencies implemented pilot-scale 
mercury projects at hydraulic mine sluice tunnel sites. 
Significant amounts of elemental mercury escaped out of the 
surface and underground sluicebox systems at hundreds of 
hydraulic mines. The consensus of the technical team was 
that mercury contamination was considered widespread in 
the Sierra Nevada region and would be extremely costly to 
mitigate or clean up. 

The initial mitigation strategy focused on mercury clean 
up at mercury “hot spots” associated with hydraulic mine 
features like sluice tunnels. State regulators, including the 
California Water Quality Control Board, have been ordered to 
protect State water resources and prevent contaminants from 
adversely affecting local communities and wildlife.

For example, the Sacramento River Basin Plan calls for 
preventing “new” inputs or discharges of mercury into the 
basin. In some cases state agencies have co-sponsored and 
co-funded federal mercury investigations in order to better 

assess mercury “fate and transport” in Sierran and Coast 
Range watersheds.

The projected cost estimates are enormous for repairing 
the environmental damage to watersheds and biota from the 
Sierran watersheds to the Bay-Delta. From an economic “cost/
benefit” historical perspective, it may ultimately cost two to 
five ounces of gold for every ounce of gold that was produced 
in the past by hydraulic mining. 

Small miners and some mining groups feel their “mining 
rights” have been curtailed or restricted, and claim these rights 
were guaranteed under the federal General Mining Law of 
1872. Enactment of a recent state law that restricts the use 
of suction-dredge and other mine equipment technologies, is 

Red Dog Mine - pilot mercury “cleanup” project, Nevada Co., CA. 
Photo of elemental mercury recovered from processing of sluice box 

tunnel mercury-laden sediments. Source: Lawler Collection. 

California State – Principal mercury and gold Mining Districts.  
Source: US Geological Survey.

Mercury “Fate and Transport” – Sierran Region - illustration  
Illustration depicts transport of “fugitive” or mercury lost during 

historic hydraulic mining operations. Subsequently, mercury particles 
are transported from the upper portions of the Sierran watersheds 
during winter storm events and thence into lower elevation rivers, 

reservoirs and wetlands. Note that hydraulic mine sluicebox tunnels 
and “ground sluices” are key mercury “hot spot” sites.  

Source: US Geological Survey.
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regarded by them as prima facia evidence that environmental-
ists are conspiring to take away their hard-won mining rights.

The use of suction dredges to recover mercury from streams 
and rivers has been proposed by certain mining groups, but 
unfortunately, standard suction dredge technology is not 
designed to recover micron or submicron size mercury par-
ticles.

The local mining community has not been supportive of pilot 
mercury cleanup projects to date. Knowledgeable miners real-
ize there could be thousands of sluicebox tunnels that could 
have discharged mercury into rivers streams and reservoirs. 
Such miners consider that mercury cleanup projects would 
be a waste of taxpayer dollars. This speaks to much broader 

public policy and political issues, such as 
what is the proper role and responsibil-
ity of the state and federal government 
to “cleanup” abandoned mine land sites 
with “point or non-point” sources of 
mercury pollution. 

Creating practical solutions to 
remove mercury from the environment 
will be costly and time consuming, 
but there is no better time in Sierran 
history than now to start. Inventors 
in the recreational mining community 
can develop new types of equipment 
that efficiently recover gold but don’t 
discharge toxic tailings into rivers and 
streams. Effective removal of mine 
tailings and associated mercury on a 
regional scale could take centuries. 

The sand and gravel industry may be 
in the best position to extract “fugitive 
mercury.” Most of the large aggregate 
producers on Sierran river drainages 
already reprocess hydraulic and bucket 
line dredge tailings and “unofficially” 

recover significant amounts of mercury previously lost by 
hydraulic mining operations. However, some aggregate com-
panies fear their commercial operations might be restricted or 
shut down if they had to report their recovery of large amounts 
of mercury to state regulators.

David Lawler has been a practicing, professional geosci-
entist for over 30 years, with domestic and international 
expertise in lode and placer precious metal deposits. David 
resides in Grass Valley, CA. He is also regarded as an expert 
on abandoned mines and environmental issues in California 
and the western USA region.

Ancient (Early Tertiary Age) Yuba River Map. 
The ancient Yuba River system was a major source of placer gold production in the Sierra 

Nevada region during the 19th century. Source: California Gold Publications.

Mercury “Fate and Transport” Sierra Nevada to SF Bay Delta - illustration 
Figure depicts transport of “fugitive” or mercury lost during historic hydraulic mining operations and its transport from Sierran rivers to the San 
Francisco Bay and Delta region. Also depicted is the chemical transformation of elemental mercury to toxic organic mercury or methyl mercury. 

Source: US Geological Survey.
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MercurY wArs Geologic History Shaped Racing 
at Road Atlanta

Aaron Getchell, CPG-11349, P.G. 
James E. Goetz, P.G. 

Introduction
Geologic history includes processes 

such as plate tectonics and erosion that 
have shaped the earth, and subsequently 
has shaped human history in a broad 
sense by molding the hemispheres for 
human development, creating divides 
and channels for commerce, and form-
ing mineral deposits (Beaumont, 2010). 
Landforms created by these mountain 
building and weathering processes have 
been sought after by industries requiring 
a specific criteria of natural resources 
and topography for the successful opera-
tion of seaports, mining facilities, and 
agriculture. Recreational uses of geologic 
structures shaped by uplift and erosion 
for motorsports include land speed time 
trials at the Bonneville Salt Flats in 
Utah, to hill climb championships at 
Pikes Peak in Colorado, to drag racing at 
the Palm Beach International Raceway 
in Florida, to car club touring at the Tail 
of the Dragon in North Carolina.

Every geologist has practiced “geology 
at 70 mph,” driving down the highway 
while trying to identify rock types and 
geologic structures observed in road cuts 
on the highway, to more distant geologic 
features in mountainous regions, but 
fewer geologist have practiced “geol-
ogy at 130 mph” while racing at Road 
Atlanta. Road Atlanta is located in 
Braselton, Hall County, Georgia (Figure 
1) where faulting metamorphic rocks 
and weathering iron oxides have created 
high topographic relief and rolling hills 
that have made the 2.54-mile, 12-turn 
road course (Figures 1 and 2) one of the 
most beautiful and exciting race tracks 
in North America.

Road Atlanta was constructed in just 
six months in 1969 on a 750-acre parcel 
of land that was once used for farming. 
The first race was held on September 
13, 1970, and throughout the years 
has played host to many racing series 
including SCCA, Can-Am, Formula 
5000, IMSA, Camel GT, Trans Am, 
Panoz Series, American Le Mans, and 
Petit Le Mans. In 1978, Road Atlanta 

was sold and subsequently, due to a 
number of owners over the next 15 years, 
Road Atlanta went into bankruptcy in 
1993. A partnership then purchased 
Road Atlanta and constructed new build-
ings, renovated other buildings, widened 
and resurfaced the track. In 1996, Dr. 
Don Panoz (nicotine patch developer 
and Chateau Elan Winery and Resort 
founder) purchased Road Atlanta after 
his son Danny started successfully pro-
ducing and selling the Panoz Roadster. 
Dr. Panoz constantly improved Road 
Atlanta spending millions of dollars on 
track reconfiguration, a tunnel, safety 
features (such as concrete barriers and 
gravel traps), and garage space. His 
constant care and improvement helped 
make the track into what Car and Driver 
called “one of the most entertaining and 
challenging circuits in this or any other 
country.”

While the vision of developers con-
structed the Road Atlanta race track, 
the geology of the area is the basis for 
creating the landforms and features of 
this race track that makes it so special. 
These features include flatter portions of 
land for higher speed straights, gradual 

elevation changes for sweeping turns, 
and steep elevation changes for faster 
turns. A general southerly view across 
the landscape of Road Atlanta is shown 
as Figure 2. The geology has contrib-
uted to the success of the race track for 
spectators, creating gentle slopes for 

car corrals (such as Corvette, Porsche, 
BMW, Nissan, and other brands and 
marquis), vendor tents, and open areas 
for race car enthusiasts to set up a fold-
ing chair or lay down a blanket to watch 
the racing action.

Figure 1 - Site Location & Layout (Insert)

Figure 2 - General View
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Geologic history and 
Geologic Setting

Georgia encompasses four physio-
graphic regions (Figure 3), with Road 
Atlanta located in the Piedmont Region 
which is characterized by metamorphic 
rocks and complex geologic structures 
as shown on Figure 4 (Georgia Geologic 
Survey, 1977). The geologic history of 

Road Atlanta is complex and the land 
has been shaped by Plate Tectonics 
destroying, and then creating, an ocean 
basin and subsequent mountain build-
ing events from 200 to 300 million years 
ago (University of Georgia, 2015). 

The U.S. Geologic Survey (2003) 
reported that Road Atlanta is situ-
ated in the Midland Subsection of the 
Southern Piedmont Province (Figure 3), 

specifically the Winder Slope District. 
This province is characterized by gently 
rolling topography with a 300-ft eleva-
tion change (from approximately 1,000 
to 700 ft) at its southern edge, with 
dome-shaped granite mountains and 
deeply-cut narrow stream valleys. The 
Piedmont Province is located at the 
southern edge of the Brevard Fault Zone 
(Figure 4) which is a northeast trending 
strike-slip fault. Faulting likely began 
during the Late Silurian and continued 
through the Permian (University of 
Georgia, 2015). Dextral faulting in a rel-
atively straight trend has been reported 
with low to moderate dipping (USGS, 
2003). Interestingly, many authors have 
suggested this fault zone was caused by 
a single thrust fault that dips 40º to 50º 
to the southeast based on seismic reflec-
tion data (USGS, 2003); however, the 
interpretation of this data has been and 
remains the subject of debate.

Road Atlanta is perched upon 
Piedmont crystalline bedrock within 
the Brevard Belt (Figure 4). The Brevard 
Belt is approximately two miles wide and 
is also referred to as the Brevard Fault 
Zone. The Brevard Belt is comprised of 
the Brevard Series which includes mica 
schist containing biotite and muscovite, 
and smaller percentages of graphite 
schist, gneiss, and amphibolite (Georgia 
Geologic Survey, 1997, and USGS, 2003). 
The mica schist of the Brevard Series 
has been mapped as Cambrian while 
other geologists have suggested these 
rocks are pre-Cambrian (USGS, 2003). 
Thus, it is difficult to establish stra-
tigraphy of these crystalline rocks due 
in part to complex geologic structures 
and extreme metamorphism within the 
Brevard Metamorphic Belt (Georgia 
State Division of Conservation, 1952). It 
is the extreme metamorphic process that 
altered the sedimentary-origin shales 
into the mica schist crystalline rock. 
The mica schist observed in the general 
area of Road Atlanta is gray to black and 
its lenticular structure of schistosity, 
with a characteristic secondary cleav-
age observed within the Brevard Fault 
Zone, gives this mica schist its scaly 
appearance (Georgia State Division of 
Conservation, 1952).

Piedmont soil is typically the red clay 
that Georgia is famous for and is abun-
dant at Road Atlanta. The soil is colored 
red by iron oxides that are derived from 
weathering of micaceous, mafic-mineral 
and feldspar-rich metamorphic rocks. 
Due to the elevation changes created by 
weathering and erosion, many soil units 

Figure 3 - Physiographic Regions

Figure 4 - Geologic Map

geologic historY shAPed rAcing At roAd AtlAntA
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are present in the area of Road Atlanta. 
However, the most abundant of these soil 
types are the Gwinnett clay loam and 
the Musella cobbly clay loam (Natural 
Resources Conservation Service, 2016). 
These soil units typically exhibit surface 
slopes of 25% and 35 %. Ironically, these 
soil units at Road Atlanta are considered 
to be a moderate to severe erosion hazard 
for roads, and therefore are moderately 
to poorly suited for road construction 
(NRCS, 2016).

Geology at 130 MPh
Uplifted and deformed by meta-

morphism from mountain building 
and then weathered by the forces of 
nature, the 12 turns on 2.54 miles of 
racetrack have been shaped by the 
geologic history of the region into 
what Road and Track called “the most 
challenging racetrack in the world.” 
Typically, turns and other track fea-
tures are named or numbered. Figure 
1 shows that Road Atlanta has twelve 
numbered turns that are numbered in 
sequence from the starting line to the 
finish line. Seth Thomas’ blog, author 
of Axis of Oversteer, helps navigate 
through the braking zones and apexes 
of each of these turns (or groups of 
turns) as the regional geologic fea-
tures shaped by uplift and erosion are 
illustrated.

Front Straight: This is where the 
paddock, staging area, and the start-
ing line for races at Road Atlanta 
are located, facing southeast. Road 
Atlanta has a “rolling start” where the 
race cars are led by a pace car around 
the track until the starting line, when 
the pace car peels off and the race cars 
apply throttle and the race begins! 
Because it is a rolling start, front-
straight speeds from Turn 12 to Turn 
1 can be in excess of 120 mph. The 
sounds of high revving engines on the 
Front Straight can be felt throughout 
the grandstand as the sound fills the 
air while drivers battle to overtake one 
another before the braking zone for 
Turn 1. Sitting on the overburden of 
weathered mica schist, the iron oxide 
rich red clay can be seen on both sides 
of the race track that is not paved 
near the braking zone for Turn 1. This 
area of generally flat topography was 
formed by erosion from Copper Creek 
to the southeast with likely minor 
grading needed during construction. 
At the end of the Front Straight in 
the braking zone for Turn 1, glowing 
red brake rotors are visible as drivers 

balance their race cars into the turn, 
preparing for the elevation changes of 
the next several turns.

Turns 1 through 4: Turn 1 of the 
track is a right hand turn with uphill 
and downhill elevation changes that 
continue through Turns 2, 3, and 4. 
The braking zones in these turns also 
have a variety of uphill and downhill 
elevation changes that reflect the 
undulating crystalline bedrock that 
has been shaped by the metamorpho-
sis of mountain building from shale 
to schist. The elevation changes and 
varying speeds can leave a race car 
in the same gear or “grabbing” the 
bottom of higher gears which has the 
high engine revolutions per minute 
(rpm or revs) to the low engine revs 
as the drivers cycle through the gears, 
trying to balance the race cars to carry 
as much momentum as possible into 
and through The Esses.

The Esses: The most well-known 
of the turns at Road Atlanta, is a 
series of three turns that consist of 
more downhill, then uphill, elevation 
changes. Looking southwest toward 
Turn 5 (Figure 5), Spectator Hill (a 
sloping grassy hill) is visible. The 
red clay (weathered iron oxide from 
a biotite mica schist) is visible on 
both sides of the race track, while 
the elevation changes are due to the 
undulating crystalline bedrock that 
has produced the rolling topography 
of the Piedmont Region. The Esses 
are typically raced in the same gear 
where engine revs are high as drivers 
negotiate this series of turns, steering 
with the throttles while trying to keep 
momentum into Turn 5.

Turns 5 through 8: The entry to 
Turn 5 is slightly uphill followed by 
a straight allowing for acceleration, 
racing south with braking zones into 
Turn 6, then into Turn 7. These 
turns represent a 180-degree turn-

around from the straight, then using 
throttle to gain exit speed from Turn 
7, now racing north and into the Back 
Straight (Figure 6).Turns 5 through 8 
offer little elevation change due to a 
landform that has been weathered by 
Copper Creek to the south, with the 
creek bed seeming to almost mimic 
these series of turns. The braking 
zones in these series of turns are short 
and engine revs are high and loud, as 
drivers try to carry as much speed as 
possible by the end of Turn 8 towards 
the Back Straight.

The Back Straight: As shown on 
Figure 6, after exiting Turn 8 there is 
a downward straight racing north and 
at speeds upwards of 140 mph, and 
even 160 mph for some of the more 
powerful cars! This is where some 
very exciting passing, over-taking, 
and hard-fought battles to win take 
place! Race cars are almost a blur and 
high revving engines burn through 
gears as the drivers race towards the 
end of the track. The Back Straight is 
situated on the land which has been 
weathered on the west by Copper 
Creek creating a relatively flat sec-
tion of racetrack before the braking 
zone. This is the braking zone where 
the smell of over-heated brake pads is 
in the air and brake rotors glow red 
from the friction of slowing a 160 mph 
race car from full throttle into a sharp 
left-hand turn…Turn 10A.

Turns 10A and 10B: These turns 
consist of a left and then right turn 
that set up some big elevation changes 
toward the end of the track. If a race 
car is unable to brake effectively, is 
unbalanced, or suffering from under-
steer, there are gravel run-offs at 
Turns 10A and 10B to safely slow a 
rocketing race car! A race car rocket-
ing off course here is quite a sight… 
the driver still fighting for control as 
the race car leaves the course and 

Figure 6 - Back Straight

Figure 5 - The Esses

geologic historY shAPed rAcing At roAd AtlAntA
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showers and fishtails gravel (and 
sometimes car parts) while the race 
car is safely slowed. The speed bled 
off approaching Turn 10A will be 
re-gained in the uphill elevation of 
Turn 10B. The elevation changes are 
caused by the metamorphic crystal-
line bedrock that is less susceptible to 
weathering, resulting in uphill topog-
raphy toward Chestnut Mountain to 
the north of Road Atlanta.

The Bridge (Turn 11) and Turn 12: 
The Bridge marks the highest eleva-
tion of the race track at Road Atlanta 
and a right-hand turn into Turn 12, 
sweeping downhill towards the Front 
Straight. These series of turns are 
poised on a landform that has been 
shaped by weathering of the mica 
schist by Copper Creek; therefore, the 
elevation change is extreme, making 
Turn 12 fast and exciting. Spectators 
can feel as much as hear high revving 
engines as the drivers try and squeeze 
every bit of power from their race cars. 
There is no pronounced braking zone 
at The Bridge and Turn 12 as the driv-
ers try to keep as much momentum as 
possible through this turns into the 
Front Straight.

Conclusions
The landforms shaped by geologic 

history have made a profound impact 
on the development of humanity from 
our beginnings to our current cultures 
and technologies. Industrial complexes 
such as marine ports, power plants, 
and landfills have very specific criteria 
for natural resources and topography 
required for siting and development 
of these facilities. Horticultural and 
agricultural complexes also have very 
specific natural resource and landform 
requirements to operate successfully 
and feed our planet. Industrial develop-
ment and recreational development both 
take advantage of the landforms shaped 
by geologic history and the processes 
of plate tectonics, mountain building, 
uplift, and erosion. Motorsports is no 
exception and has enjoyed landforms for 
a variety of racing and race track sitings. 
These geologic processes have helped to 
make racing at Road Atlanta exciting for 
both the race car driver and the specta-
tor. Since “geology at 70 mph and 130 
mph” both present the same potential for 
crashing, we hope the geologist and race 
car driver in all of us have enjoyed this 
geologic tour of Road Atlanta.
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Check out these items!
AIPG STORE 

Stainless Steel Travel Mug 
Stainless Steel Travel Mug - 18 oz., 
with blue color grip and slider spill-proof 
lid mechanism.
Member Price:$14.00 
(Includes shipping)

Polar Fleece Full Zip Jacket
This polar fleece, full zip jacket has a 

sweat patch and double collar, 1” double 
needle elastic waist and cuffs, taped 
contrast collar, 2 zippered front pockets, 
yolk front and double needle half-moon 
sweat patch. This system is compat-
ible with style TIO and TIJ jackets. 
Embroidered AIPG lettering and pick 
and gavel in white and gold

Available colors:Black, Navy, Royal, 
Charcoal, Red, Burgundy, Purple, 
Orange, Yellow, Forest, Khaki

Member Price:$32.00

Embroidered Beanie Cap
A warm, stylish accessory. 

Constructed from 100% acrylic, this 
beanie comes in a variety of solid colors, 
or with a contrasting trim, embroidered 
with the AIPG logo

Available colors: Gray, Black, Gray/
Black, Navy, Navy/Natural

Price:$18.50 
(Includes shipping)

AIPG Hive Compu-Backpack Bag

Overbooked day ahead? This back-
pack is the right tool for busy people 
on the go. Whether you fill it with your 
laptop for a day at the office or books 
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reach. It also features earbud access that 
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two side pockets to hold beverages and 
snacks. AIPG logo printed on one side.

Available colors: Black, Blue, Red

Member Price:$43.00  
(Includes shipping)

Clothing is available 
in both women and 
men sizes.

Go to AIPG.ORG to see 
availablity of sizes and 
colors when ording 
clothing.

Hanes ® Beefy-T 100% Cotton 
Long Sleeve T-Shirt

Men’s and women’s sizes available. 
Crafted from 6.1 oz., 100% ring-spun 
cotton for a soft hand with excellent 
durability. Embroidered AIPG lettering 
with pick and gavel. 

Available colors: Ash, Black, Deep 
Forest, Deep Navy, Deep Red, Deep 
Royal, Light Steel, White

Member Price: $27 .00




