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Young Professional and students

Speakers at the 2014 AIPG Annual Meeting in Prescott, Arizona. Left to 
Rights: Ray Talkington, 2014 AIPG President, Todd McFarland, 2015 AIPG 
Vice President, Keri Nutter, 2015 AIPG Advisory Board Member, Bradley, 

University of Arizona, Ameica Nallely Lutz Ley, University of Arizona.

Todd McFarland, 2015 AIPG Vice President, presents 
the Middle Tennessee State University Student Chapter 
charter to Brandy Barnes, the student chapter president.

AIPG had an exhibit booth at the AGU conference in San Franciso. 
Middle Tennessee State University student chapter presient Brandy 

Barnes with 2015 AIPG President Foster Sawyer.
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Geological Processes and the 
Circumstellar Habitable Zone

Jerome Scelza, jrs755@nyu.edu  
nYU Polytechnical School of Engineering

Abstract
The circumstellar habitable zone is the distance a planet is 

required to be from its primary star in order to sustain life. This 
distance is determined primarily by the ability of the planet 
to maintain liquid water on its surface (Kasting, 2014). If the 
planet is too close to its sun, the water will evaporate and the 
planet will freeze. The current consensus among astrophysi-
cists is that surficial water is related solely to the availability 
of heat energy that is emitted by the planet’s sequence star, 
one that is fusing hydrogen to form helium (Kopparapu, 2013). 
However, Earth’s geologic processes indicate that other factors 
contribute to or may be even more important to the presence 
of water than simple stellar distance. Volcanism, atmospheric 
processes, tectonic plate activity, magnetic field intensity, and 
surface area play a distinct and well-defined role in the ability 
of the Earth to preserve and cycle its liquid water. These and 
other variables contribute to the ability of a planet to host 
water, and it may be too scientifically confining to suggest that 
the Habitable Zone is determined solely by the temperature 
gradient of a planet relative to its star. By taking a closer look 
at which of these factors contribute to the habitability of Earth 
(i.e., water and its associated climatic implications), we may 
develop a more sophisticated and meaningful understanding 
of the scale and radial distance of the habitable zone of other 
worlds.

Estimating the habitable Zone
Liquid water is used as the defining characteristic of the 

circumstellar habitable zone because it drives biochemical 
reactions and is crucial to cellular function (Rushby, 2013). The 
distance from a planet’s primary star (for us, the Sun) is a criti-
cal factor effecting temperatures associated with freezing and 
vaporizing water. This effect can be quantified by measuring 
the amount of radiant flux or insolation (solar radiation) that is 
emitted by the host star in the form of electromagnetic energy 
or instantaneous luminosity. The habitable zone (Figure 1) is 
quantified by three factors: (a) the proportion of the luminosity 
of a sequence star; (b) the distance between the sequence star 
and the planet; and (c) the mass of the planet under study. 

Mathematically, this relationship has been established 
efficiently as follows (Dobos, 2013):

Where: L = Luminosity of the start in solar units and Sinner 
and Souter can be calculated by;

Sinner = 1.296 − 2.139×10^−4 T + 4.19×10A^−8 T^ 2
Souter = 0.234 − 1.319×10^−5 T + 6.19×10^−9 T^ 2
where T = Effective Temperature of the star in Kelvin. This 

equation defines the current Habitable Zone (HZ) of the Sun at 

0.99-1.65 Astronomical Units (AU). An AU is the distance 
between Earth and the Sun, roughly 150 million kilometers. 
This approach serves as the basis for remote-life detection by 
most outer space navigating organizations, including NASA 
(Kasting, 2014). 

The first verified exoplanet was not discovered until 1995 
and was found orbiting a G-type (yellow) star (Mayor and 
Queloz, 2009). The search for new exoplanets exploded after 
this confirmed discovery, as did the race to find the first signs 
of extraterrestrial life. The Kepler advanced photometer 
space observatory was launched in 2007. This instrument is 
capable of monitoring the brightness of more than 145,000 
main sequence stars (Dooling, 2014). Kepler allows the direct 
observation of exoplanets, and by utilizing Kasting’s habitable 
zone concepts, astrophysicists began to identify planets that 
potentially could support life.

Volcanism, the Atmosphere, and the 
habitable Zone

The solar flux that is received by the Earth from the Sun is 
too intense for modern or past forms of biological organisms to 
survive (Guo, 2010). Life began and endures on Earth in large 
part because of the shielding capabilities of the atmosphere. 
This thin combination of inert and highly reactive gases pro-
tects the Earth’s surface from inhospitable amounts of solar 
energy while allowing for radiant heat to provide a relatively 
constant temperature. Carbon dioxide, water vapor, and other 
greenhouse gases that make up the atmosphere reflect and 
re-radiate substantial amounts of solar energy that is directed 
at Earth, while maintaining sufficient energy for biological 
interaction. It is this interaction, along with various forms 
of photosynthesis, which recycles these valuable gases and 
preserves the ongoing, beneficial effects. 

While biological contributions to atmospheric gases are suf-
ficient to maintain the greenhouse effect, it certainly was not 
enough to form the current atmosphere, especially considering 
the volatility of the early Earth environment and the initial 
lack of biological activity. There is substantial evidence that 
suggests a specific geological process – volcanism – played a 

Figure 1. The inner and outer radii of the Habitable Zone as 
described by Kasting et al., 2014.
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major role in the development of the atmosphere (Sekhar and 
King, 2014).  

The Earth and its surface were too hot for water vapor to 
condense during the early stages of its formation. However, 
water vapor alone is not a significant enough greenhouse gas 
to insulate the surface against life-damaging solar flux. The 
Earth’s primordial, non-protective atmosphere remained in 
place until large quantities of gases were emitted from the 
upper mantle via volcanoes. These gases, which include car-
bon dioxide methane, nitrogen, and carbon monoxide, were 
vital to establishing today’s modern atmosphere. Without 
this fundamental change in the atmosphere caused by intense 
geodynamic activity, organic life forms would be unprotected 
from damaging solar radiation. 

Volcanism also needs to be considered a modifying factor 
in HZ calculations. The heat received and retained through 
solar flux is not directly proportional to a planet’s ability to 
support life. A planet may be warm enough to contain liquid 
water and at the same time be absorbing too much radiation. 
Conversely, it may be receiving less than optimal amounts 
of solar flux but due to the greenhouse gases (enhanced by 
volcanic activity), a planet may be fully capable of supporting 
a thriving ecosystem. It is therefore not prudent to judge the 
HZ solely based on the distance of a planet from its star and 
its projected surface temperature. 

Plate Tectonics and the habitable Zone
Plate tectonics is a geological process that plays a crucial 

role in the maintenance and development of the Earth’s, and 
perhaps other planets’, habitability (Noak, 2014). Subduction 
zones are created by the overlapping of tectonic plates caused 
primarily by compressive forces, and result in the movement 
of one side of either plate into the mantle (Sekhar and King, 
2014). Thermal activity within the mantle melts the subducted 
rock and it is this relationship that allows recycling of the crust, 
which maintains the thickness of the lithosphere.

An appropriate lithospheric thickness is important in the 
ability of a planet to sustain its temperature (Kiefer, 2009). 
Mars is located in the HZ (1.52 AU from the Sun) but as of 
the date of this paper, liquid water has not been detected on 
or below its surface. The Martian environment is substan-
tially colder than Earth’s; -87 to 0°C versus an Earth average 
temperature of 15°C. This temperature difference may be 
related primarily to its thin atmosphere and therefore lack 
of greenhouse effect. However, plate tectonic movement is 
not apparent on Mars (Sekhar and King, 2014) and its crust 
appears to be a single sheet of lithospheric material, although 
similar in composition to the Earth’s. This lack of tectonic 
activity suggests that Mars lacks the ability to recycle its crust 
in a significant manner.

Without crustal recycling via subduction, the thickness 
of the Martian lithosphere continued to grow and this pro-
cess served as a self-insulating mechanism (Morschhauser, 
2011) (Figure 2). The inner core temperatures of the planet 
suppressed and eventually disabled geothermally-dynamic 
processes. These processes, in combination with its thin, 
volcanically-deprived atmosphere, could have contributed to 
planetary cooling and helped create the below-freezing, appar-
ently lifeless environment currently being explored today, 
despite the location of Mars well within the Habitable Zone. 
uted to planetary cooling and helped create the below-freezing, 
apparently lifeless environment currently being explored 
today, despite Mars presence well within the Habitable Zone. 

Magnetic Flux and the habitable Zone
Another geological feature that is a necessity in the early 

formation of a future habitable planet is magnetic flux. An 
electromagnetic field surrounds the Earth and deflects spikes 
of solar radiation (solar flares) that would be damaging to life. 
The field is generated by a collaboration between the solid 
metallic (nickel-iron) inner core and liquid outer core (Hulot, 
2010). Differences in temperatures and pressures between 
the inner and outer cores, in combination with the Earth’s 
rotation, generate an electrical current and thus a magnetic 
field (Figure 3). Because of this geological feature, the Earth is 
able to sustain life at a substantially closer distance to the Sun 
than might otherwise be possible. With this protective shield, 
the Earth could be as close as 0.65 AU to the Sun and still 
protect developing life forms from excessive solar radiation.

Water to Land Fraction and the hZ
A recently identified geologic concept associated with the 

Habitable Zone is the water surface to land fraction (Abbot, 
2012). An ocean planet or water world (those with very little 
or no subaerial land masses) is not capable of sustaining life 
or even its own atmosphere. Such conditions would drastically 
alter or eliminate the scope of its Habitable Zone. The continen-
tal weathering and associated photosynthetic and biological 
degradation that take place on land are substantially greater 
than the hydrothermal weathering (carbon dioxide recycling) 
that takes place in the basaltic oceanic crust at the seafloor 
(Abbot, 2012). Therefore, a planet that has a higher fraction 
of water on its surface would have far greater difficulty recy-
cling CO2 through its atmosphere. The increased production 
or buildup of carbon dioxide in the atmosphere would result 
in enhanced greenhouse effects and a considerably warmer 
climate. The importance of the water surface to land fraction is 
that a completely or largely water-covered planet would not be 

Figure 2. An illustration of Mars and its thickening 
Lithosphere (Calvin J. Hamilton).

Figure 3. Earth’s protective magnetic field defending it 
against a massive solar flare (NASA/SDO).
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able to regulate its temperature. Even if it was located within 
the bounds of the conventionally defined HZ, the planet’s 
surface temperature would become too hot and would not be 
amenable to supporting life.

discussion
The incorporation of geological, planet-specific factors into 

an evaluation of the HZ provides a broader insight into this 
concept that can alter and more tightly focus the scope and 
direction of extraterrestrial investigations into the search for 
life. Health and Doyle (2014) have suggested an “Ecospheres” 
approach, for example. Looking holistically at geological and 
other factors that contribute to the availability of liquid water 
may identify a wider variety of planets that are capable of 
supporting life, even where the orbits of those planets lie 
far outside the inner or outer bounds of the HZ associated 
with the respective host stars. These planets may contain 
self-sustaining ecosystems independent of the temperature 
restrictions associated with the respective distance from a star 
(Kane, 2014). These specialty ecosystems may have evolved 
on snowball worlds, densely-atmosphered worlds made from 
unconventional gases, or even tidally-locked planets (one side 
in perpetual starlight and another in perpetual darkness) that 
revolve around M-dwarf (small, cool) stars. 

While an important and significant starting point, defining 
the Habitable Zone goes beyond the traditional analysis of 
Kasting et al. (2014). It is not sufficient to infer a planet’s abil-
ity to sustain liquid water or define its breadth of habitability 
based solely on its distance from a star. The contributions 
of complex geological processes are significant in determin-
ing whether or not a planet can support not only water but 
also biological activity. Considering the suggested 17 billion 
Earth-sized worlds that exist in just our galaxy alone, it seems 
reasonable for astrophysicists to seek some simple means of 
isolating the potential for extraterrestrial life (Rushby, 2013). 
The concept of the Habitable Zone will continue to be a useful 
starting point, but over time likely will need to evolve into 
a more sophisticated and broadly encompassing tool that 
includes geologic and other planet-specific processes. As the 
HZ tool and our knowledge evolves, our understanding of and 
efficiency at exploring for life will increase and eventually be 
determinative.
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“Pouring My Cup into Yours” or 
What to Expect in Your Career

Wayne hamilton, CPG-06833

Thirty-four years ago, I was wonder-
ing what the “real world” would be like 
and what my first job might be. Now 
that I’ve retired from Shell Oil Company, 
my thirty-four years of geological and 
environmental experience has produced 
many lessons I’d like to share with stu-
dents who are starting a professional 
career. These are things I’ve learned 
over the course of my career that will 
help you enhance your career so you’ll 
be all you can be.

 Lessons Learned
• It takes about nine months to under-

stand a new job and contribute in a 
meaningful way. Be patient, but work 
hard. The nine month rule-of-thumb 
is needed to understand the people, 
processes, and organization and then 
you’ll add value. 

• Develop your career with a blend of 
office and field work. In particu-
lar understand the operations that 
you are supporting. As a consultant 
or employee, what problem are you 
trying to help your client or customer 
solve? For example, it might be a 
company issue or regulatory compli-
ance, but understand the technical 
requirements and how they are car-
ried out in the field. My early mentor 
recommended two weeks in the office 
and one week in the field. A good rule 
of thumb to apply field learning in the 
office.

• Be an expert, the “go to person.” 
Develop a reputation as the person 
to ask about a particular technical 
subject. Air, groundwater, reclama-
tion, geotechnical, soils, assessment, 
restoration, etc. Keep aware of current 
applications and thinking in your 
favorite practice area. One way to 
develop expertise is become a journal 
editor. You learn from reading techni-
cal articles and get feedback from the 
lead editor. 

• Support your team. Most consult-
ing and operations requires you to 
work with a diversity of disciplines. 
So reply quickly to email. Give easily 
understood answers to those outside 
your field. Don’t try to impress with 
technical jargon, it is the simple and 

clearly articulated answers that get 
you a pay raise or promotion.

• Greatest opportunities are 
between the disciplines. For exam-
ple, understand the legal, land, safety, 
and engineering fields. Those who can 
apply their trade to other disciplines 
and help them solve their issues or 
make better decisions are those who 
will grow in their profession.

• Learn how to sell an idea. We all 
sell constantly, even though as geolo-
gists we desire decisions based on the 
scientific approach. But too often I’ve 
seen good ideas die because the person 
did not posses the writing and verbal 
skills to sell their recommended direc-
tion. Become involved in groups like 
Toastmasters to improve your speak-
ing and leadership skills. Learning to 
convey and sell ideas will pay out, over 
and over again.

• Information technology has 
changed dramatically in 34 years. It 
will continue to change, so invest in 
yourself and buy quality computers, 
phones, pads and learn how to use 
them. Understanding and staying 
current with technology will make you 
more efficient and effective.

• Learn personal finance. Your gen-
eration will probably not have pension 
programs. But no generation has had 
guarantees. So don’t worry about that. 
Learn about personal investing in 
mutual funds, IRA, 401K, and all the 
saving programs. Learn how to take 
care of yourself financially. I’ve men-
tored many in my company, several 
with PhDs from the best schools in 
the country, and not one had an hour 
of instruction in personal finance. I 
know you are broke now and money is 
not on your radar. But learn about per-
sonal finance as your career advances.

• Learn to ride the business waves 
or cycles. The oil and gas boom we 
are in will change. I’m not a prophet, 
and don’t know what the future will 
bring. So follow the business you are 
in, the price of the produced product. 
This also applies to regulators and 
government workers. I’ve seen regu-
lators laid off, when industries went 

away. Be aware of your business sur-
roundings.

• Blindsided by a sinking business. 
Yes, you’ll be impacted by several 
down cycles in your career, and either 
be asked to leave or forced out. Don’t 
let that make you bitter. You decide 
on how to respond to business cycles. 
Learn from what happened, start 
again, and move on.

• Globalization is a reality. My 
expense statement was processed in 
India and contractor paid by staff in 
Malaysia. Don’t complain about this, 
accept that they work cheaper than 
us, so you’ll have to do a better job to 
get higher pay. 

• Get certified as a professional. 
Even if it costs you money and time, do 
it. You want professional credentials. 
Plan to take the required tests and 
when you have the years of experience 
become a credentialed professional.

• Personal development. Learn how 
to speak before an audience and 
write concisely. Practice working with 
people and leading. There are a wealth 
of books and podcasts to help you 
grow. Start now with free podcasts on 
speaking, writing, and leading. 

• Learn how to stand out. I started 
learning how to play the guitar and 
sing when I was 37 years old. I 
changed words to common songs and 
sang about the team I was on. This 
made me known---so do something 
that fits your skills and competency 
that makes you standout.

• Start your own business. This is one 
way to learn a tremendous amount 
about your field and possibly build 
wealth for your future. Some of you 
should be geological entrepreneurs. 
Start learning now about how the real 
world functions through your early 
jobs. Your experiences and training 
will serve you well if you choose to 
pursue your own business.
Finally, I have a presentation that I’d 

love to deliver to your geology depart-
ment based on the above concepts as they 
related to my career. Please email me at 
wayne.hamilton1@gmail.com if you are 
interested in scheduling me to speak. 
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Getting Prepared for Life and 
Career – A Brief Memoir

How does one prepare for a career as a 
geologist? When I was at the University 
of Buffalo in the 1950s, the faculty often 
told the students, “We do not teach you 
how to make a living, but how to live.” 

Two classes made a major impression 
on me: Professor Pegrum’s Geology 101, 
in which he announced that mankind is 
too puny to affect the global climate, and 
Professor Sine’s English class, in which 
we scrutinized the King James Version 
of the Bible. 

Prof. Pegrum knew that the CO2 
levels in our atmosphere had remained 
nearly constant for millennia. What he 
did not anticipate was the vast expan-
sion of the human population and its 
ravenous exploitation of coal and petro-
leum. He envisioned the extensive use of 
atomic power as well as water and wind 
power as substitutes for dwindling fos-
sil fuel resources. The lesson - We must 
remain wary of projecting present condi-
tions upon the future. Prof. Pegrum often 
chided us against making unwarranted 
assumptions.

Prof. Sine led us through a brief 
review of historical Jewish, Christian 
and British political structures, and then 
encouraged us to dig and delve for our-
selves to come up with interpretations 
and understandings of selected readings 
from the KJV. Those skills served me 
well in my half-century career and still 
prompt me to continue questioning, dig-
ging, and delving. Moreover was the les-
son - We learned to remain calm and be 
polite while disagreeing (not very easy). 

Both science and liberal arts courses 
provided a firm foundation for my future 
in a constantly changing world. I gradu-
ated with a Bachelor of Arts degree in 
Geology and Geography, having missed 
a minor in English by only two credit 
hours. Even though students may know 
a great deal about their studied fields, 
if they cannot effectively convey their 
knowledge to others, then their education 
has no teeth. The world passes them by.

My first job out of college was as a 
Terrain Analyst in the United States 
Army – yes, I was a GI Geologist. I 
gathered raw geotechnical information 

from old maps, air photos and literature 
from a wide variety of sources, then pre-
pared reports that our military leaders 
could read, understand, and use in their 
preparations for battle – or avoidance of 
battle in untenable places.

Because my studies at college includ-
ed a broad variety of subjects, I devel-
oped a mixture of skills for applying 
my knowledge of science to the needs of 
society. That included conducting sub-
surface site exploration for the Niagara 
Hydro-Power Project as well as evaluat-
ing ground-water impacts caused by that 
project in the early 1960s. 

Later, I found myself at the leading 
edge of the environmental wave that 
started to sweep America during the 
latter part of the twentieth century. 
I became involved in land and water 
resources management, and in reme-
diating solid and hazardous waste dis-
posal sites. Both fields required a sound 
geotechnical basis. In my final years of 
employment, my duties expanded to 
include employee training and records 
management – different from geology, 
but vital to the success of our efforts.

 You cannot rely exclusively on your 
college education. Technology and soci-
ety constantly change, so you must 
keep up to date: continuing education is 
required. Look for it. Engage in it.

Retiring from the New York 
State Department of Environmental 
Conservation in the early years of this 
century, I adjusted my focus to caring for 
our children while my wife continued to 
work as a geologist. Now I apply my sci-
entific knowledge to the family kitchen.

As for English studies, well, I write 
stories – short ones, like this. 

The writer is husband of E. M. Dobson-
Davis, CPG. They live in a 19th century 
farmhouse in the Mohawk Valley of New 
York. Their daughter studies at Fashion 
Institute of Technology in New York 
City, while their son studies accounting 
at SUNY Buffalo. As a young boy, the 
writer observed fossils in the rocks, gas 
bubbling from the Marcellus shale and 
the apparent drifting of continents.

Kernan davis

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 latest edition 
of our new online buyer’s guide, the 
Directory of Geoscience Products 
& Services. This industry-specific 
search engine efficiently connects 
your company with geoscience pro-
fessionals. 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 dis-
played in your organization’s list-
ing. 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@multiv-
iew.com. AIPG Members that are 
contacted by MultiView that would 
like to be removed from the solici-
tation list, please send an email to 
aipg@aipg.org. 

AIPG Conference 
The Expanding World 

of Unconventional 
Shale hydrocarbon 

Resources

April 27-29, 2015 
 Worthington, Ohio

Co-hosted by the  
AIPG Oh Section

Please watch the AIPG 
website for further 

details.
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How to Become a Valued Employee

Jan horbaczewski, CPG-09369

Some suggestions on how to become a valued employee, 
based on four decades of observation in the work-place:
• Become adept at recording and managing informa-

tion (maintain electronic or hard copy records).
o Organize documents – by project, subject, and date.
o Ensure that all documents, including drafts, are dated 

for version control. 
o Keep good meeting notes – decisions, action items, 

assignments, deadlines.
o Keep good field notes – complete and legible.
o Take good field photographs – location, date, scale, 

labels, setting.
o Collect good samples – clear, complete, accurate labels 

and chain-of-custody forms.
• Become a source of reliable information and not just 

a source of raw data.
o Perform a quality analysis of the data – your own data 

and third party data.
o Carefully check all final work products for typographical 

and mathematical errors. 
o Organize and summarize raw data – spreadsheets, 

graphs.
o Avoid swamping others (especially supervisors) with 

data unless they specifically request it.
o Keep detailed information.
o If litigation is anticipated or there is the potential, label 

and keep data confidential using attorney-client and 
other privileges. 

• Become a good communicator by providing intel-
ligible information to decision-makers. 
o Provide chronological context for long-term projects – 

sequence of events.
o Convey written information concisely – graphs, tables, 

bullets, short sentences.
o Ensure that presentation materials are self-explanatory. 
o Keep verbal presentations brief – less than two minutes 

per major point.
o Avoid technical jargon and acronyms. 
o Distinguish between facts and opinions.
o Provide opinions/recommendations with supporting 

evidence and rationale. 
o Weigh costs/risks against benefits – return on invest-

ment, regulatory compliance, liability.
o Present options, including the option of doing nothing, 

and the consequences. 
• Become a team player.

o Avoid e-mail for resolving disputes – visit other party 
in person in their office.

o Gossip – discourage receiving it and never relay it.

o Keep confidential information confidential. 
o Keep your attitude and comments positive. 
o Commend in public, and identify areas for improvement 

(criticize constructively) in private. 
o Involve other disciplines and listen to their comments.
o Always support subordinate team members.

• Become responsive to requests for information from 
external and internal “clients.”
o External clients – those paying for your services, regula-

tors, auditors, and members of public.
o Internal clients – other parts of your organization.

• Become productive through time management.
o Keep track of work time in maximum increments of one 

half-hour or less, preferably.
o Distinguish equitably between “billable” and “non-

billable” time.
o Billable time is your time that would actually be paid by 

an external client or is of high value to the organization. 
o Non-billable time is time that would normally be regard-

ed as non-project related “overhead” and that would not 
be reimbursed by an external client.

o Keep meetings brief and productive – prepare agendas 
and stick to them. 

Jan K. Horbaczewski graduated from University of Durham 
in northern England with a B.Sc. in Geology (1972) and a 
Ph.D. in Soil Science (1976). From 1977 to 1983 he worked 
on agricultural development projects in the Middle East and 
Central America. From 1984 to 1998 he was employed by 
Morrison Knudsen Corporation on lignite mine reclamation 
projects in Texas. In 1998 he joined the Texas Municipal Power 
Agency where he currently works as Regulatory & Compliance 
Manager. Jan is a naturalized U.S. citizen since 1999, and 
licensed as a Professional Geologist in the State of Texas. 

 
     2015 Membership dues

As of February 15,  
your membership were suspended  

     if your dues have not been paid

You can mail in your payment or login to 
the AIPG website to pay online, or call the 

AIPG national office.

(303) 412-6205  www.aipg.org
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When Teaching Meets Learning: 
The Role of a TA During the First 
Year Of Graduate Studies

As a first-year graduate student in 
your geology department, you may be 
placed into the position of a teaching 
assistant (TA). The job(s) of a TA can 
vary greatly from department to depart-
ment at different colleges and universi-
ties. You may work with an instructor 
in a lecture course by grading exams 
and homework assignments, answering 
student questions via email or during 
office hours, attending lectures to assist 
in proctoring exams, or finishing other 
work the instructor may need through-
out the semester. This type of TA posi-
tion is more “behind the scenes” work for 
which students will not directly see you 
in front of the classroom lecturing the 
course material. Perhaps instead you 
might be required to instruct a weekly 
physical geology lab; a single credit hour 
course that introduces the basic concepts 
of geology to undergraduate students. 
This position requires you to be “in the 
spotlight”—directly in front of your stu-
dents and lecturing.

Now, imagine this situation for a 
minute: you just started graduate school 
without an ounce of teaching experience 
and are immediately placed in front of 
a small lab filled with undergraduate 
students whom are expecting to hear 
your expertise in the subject. It seems 
you are required to pick up this “how-
to-be-a-teacher” thing—and so quickly 
too! Your first thought is likely to panic. 
You should NOT panic! You are adept 
to instruct a group of undergraduates 
and pass your first semester of graduate 
coursework at the same time, unscathed, 
whether you are assisting a professor 
behind the scenes or in the spotlight 
instructing your own lab.

I, too, was a first-year TA in graduate 
school (immediately following under-
graduate) and was required to instruct 
a weekly, one-credit hour physical geol-
ogy lab. I had to conquer some initial 
fears right from the start: the pressure 
of transitioning from undergraduate 

work to graduate work and teaching 
undergraduate students at the same 
time. My supervisors at the time knew 
that I was capable of succeeding in this 
position during my first semester. In the 
end, I survived (and slightly thrived in 
my personal opinion), and you will too!

Try to remember this: you were select-
ed (over other graduate students who 
also applied for an assistantship) by 
your department’s faculty members to 
be in a TA position for a reason! When 
you applied to be a teaching assistant, 
the faculty recognized something in 
you, beyond just your credentials that 
made them trust in your competency to 
instruct an introductory geology labora-
tory.

I currently have the position of TA 
Coordinator for the Department of 
Geology and Environmental Geosciences 
at NIU. This position requires that I 
instruct at least one introductory physi-
cal geology lab and supervise the remain-
ing TAs who are instructing the other 
introductory labs in our department. 
[Disclaimer: I also am under supervi-
sion by a designated faculty member 
from the department!] The TAs that I 
work with might not have experience 
teaching a geology lab, or (more likely) 
may have never taught in their academic 
career, especially as they enter graduate 
school for the first time. It is my duty 
as the TA Coordinator to guide new 
graduate students in the transition from 
undergraduate to graduate student with 
minor, yet significant, teaching responsi-
bilities while simultaneously beginning 
graduate school.

Here, I will share five pieces of advice 
which I have found to be extremely help-
ful, regarding being a first-year graduate 
TA. I hope at least one of these offers you 
some perspective on what to expect as 
you kickoff your new TA position.

(1) Take time to make your own 
lab presentations. I place this piece of 

advice first because I found it to be the 
most valuable in my graduate school 
career. When you start as an incoming 
TA, you may be required to formu-
late PowerPoint presentations for your 
weekly lab. Do it! At some point during 
the semester when you are overloaded 
with coursework, you may be tempted 
to ask a former TA for their lectures, 
but this you should not do. Structuring 
each of your lab lectures yourself and 
putting thought into how you would like 
to present the information will allow you 
to retain the information more efficiently 
as you instruct your students. By prepar-
ing your own presentations, you also will 
make subsequent semesters instruct-
ing the same lab easier since you have 
already formed your presentations and 
understand the material.

(2) Be direct with your students 
about lab structure from day 1. 
Students should know exactly how the 
lab is structured from the first day to the 
end of the semester. You do not want a 
student to be lost or to misunderstand 
logistical information. To prevent mis-
haps, provide as much information on 
your lab syllabus as possible, including 
week-to-week topics, exam dates, pos-
sible field trip dates, office hours, grades 
and grading criteria, etc. [This informa-
tion likely will be provided to you by your 
faculty supervisor from your depart-
ment.] Undergraduate students make 
a common misconception that the TA is 
there to answer questions at any time of 
the day. This is completely untrue! You 
are a student too! Inform your students 
that you also have regularly scheduled 
courses and homework, and an immense 
research project to complete. Be clear 
that they are welcome and you are open 
to discuss lab-related topics during lab, 
during your scheduled office hours, or 
that you will reply to their emails in a 
timely manner.

(3) Be friendly (to an extent) with 
your students. You do not want to be 

Steven M. Battaglia, SA-5246 
northern Illinois University
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when teaching meets learning

forever friends with one of your class-
mates. Do not go grab a beer with one 
of your students! When a student opens 
up a conversation, be friendly to them 
as if you were beginning a conversation 
with an individual you just met or did not 
know very well. You want to create an 
open-ended discussion—classroom envi-
ronment with set boundaries. Subjected 
discussions should remain in the science 
realm that relate to a geology topic. By 
inviting students to have open-ended 
discussions with you on related topics 
(during your structured hours), you will 
appear more approachable and students 
may want to open up further discussions 
with you.

(4) Be knowledgeable to the best 
of your ability. Answer a student 
question to the best of your knowledge. 
If you do not know an answer, then it is 
acceptable and wise to reply, “I do not 
know.” Being placed in a teaching role 
does not indicate you now understand 
every idea and theory known to exist 
in geology. Remember that you are still 
a student learning and evolving your 

knowledge. Instead of attempting to 
answer a student question with a wishy-
washy response, you might reply to the 
student with, “I am not sure of the answer 
to that question, but perhaps Professor 
so-and-so may know the answer. Perhaps 
you should ask him/her during your next 
lecture. I am interested too, to know how 
he/she responds.”

(5) Be excited to be teaching 
geology! You should be enthusiastic 
teaching the subject that you have found 
so intriguing over the past few years. 
You enjoy geology so much that you are 
further studying the subject in graduate 
school! No group of students wants to sit 
through an instruction by a person who 
does not exhibit some passion for the sub-
ject they are teaching—it will resonate 
poorly with them. Your excitement for 
geology will show when you take the time 
to structure your lab’s presentations and 
activities, discuss open-ended concepts 
with your students, and are knowl-
edgeable to the best of your learning 
experiences (that you have gained) from 

your undergraduate education. This will 
improve the classroom environment.

A final thought: if you have never 
instructed a course or lab in an academic 
setting before, then do not fret. Teaching 
can be one of the most fulfilling experi-
ences for a graduate student. It may open 
up new opportunities for you outside of 
conducting research. Putting in the hard 
work during your first year of gradu-
ate school to understand the basics of 
geology and better explain concepts to 
a student who has never thought of the 
Earth as a dynamic planet will greatly 
increase your knowledge of the subject 
and, perhaps, inspire others from the 
next group of undergraduates to do the 
same.

Steven Battaglia is currently a gradu-
ate student at NIU and conducts research 
in planetary geology. He received a B.S. 
in Atmospheric Sciences and Geology 
from the University of Illinois at Urbana-
Champaign in 2012.

As an ambassador for geoscience and 
professionalism, I often find that I am 
the only geoscientist at gatherings. The 
gathering might be a cocktail party or 
a town hall meeting, but anyone who 
learns that I am a geoscientist is likely 
to react to that fact. The reaction might 
be, “Isn’t that interesting,” followed by a 
hasty segue to another topic, but it might 
also be a lead-in to a discussion where 
my scientific insights will be important.

The conversation on my mind is about 
hydraulic fracture stimulation, a proce-
dure performed during the completion 
of an oil or gas well. Water, sand, and a 
small amount of chemicals are pumped 
into the reservoir to initiate and prop 
open fractures, making production from 
low-permeability reservoirs economical-
ly viable. Most lay people are not famil-
iar with hydraulic fracture stimulation 
beyond what they are told by the media. 
The media typically describe it as “a 
controversial drilling process known as 
fracking [sic].” This description, like a 
pickpocket in an elevator, is wrong on 
many levels.

I will tackle one aspect of what is 
wrong here. As a petroleum geologist, 

I insist on using the term “hydrau-
lic fracture stimulation” or “hydraulic 
fracture” rather than “frac” or other 
colloquialisms.

The correct technical term is 
“hydraulic fracturing,” as defined by 
the Schlumberger Oilfield Glossary 
(hydraulic fracturing - A stimulation 
treatment routinely performed on oil 
and gas wells in low-permeability res-
ervoirs. Specially engineered fluids are 
pumped at high pressure and rate into 
the reservoir interval to be treated, caus-
ing a vertical fracture to open…). To see 
the entire definition, visit http://www.
glossary.oilfield.slb.com/en/Terms/h/
hydraulic_fracturing.aspx (accessed 
January 20, 2015).

In addition to my affection for proper 
terminology, I avoid playing into the 
hands of groups that demonize the oil 
and gas industry by making a deroga-
tory association between “frac” and an 
epithet. While I believe that communica-
tors should strive to address their audi-
ences with clear and familiar language, 
this should not come at the expense of 
the reputation of the entire petroleum 
industry. Performed properly, hydrau-

lic fracturing is an effective method for 
enhancing oil and gas production that 
has been in use for more than 50 years.

I urge my colleagues – students and 
professionals alike – to appoint them-
selves ambassadors for the profession 
and to clear up misconceptions such as 
this, one person at a time. While I am 
occasionally frustrated by my lack of 
progress, I know that petroleum geosci-
entists and engineers play essential roles 
in making reliable, affordable supplies 
of energy accessible to customers wher-
ever, whenever, and in whatever forms 
are needed. This is the message that 
opponents of hydraulic fracturing should 
consider before casting aspersions on our 
profession, and why I am on a crusade 
to wipe out the “f word.

Gretchen Gillis, CPG-9693, is a geo-
logical consultant at Aramco Services 
Company in Houston. She served as 
Editor of the AAPG Bulletin from 2007 
to 2010. Gretchen earned a BA in geology 
from Bryn Mawr College, Pennsylvania, 
and an MA in geological sciences from 
the University of Texas at Austin.

Get the “Frac” Out of here
Gretchen M. Gillis, CPG-9693
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For the 2014 National Conference in 
Prescott, Arizona, President Talkington 
asked me to present during the Young 
Professionals technical session. I wasn’t 
really sure what to discuss; I don’t really 
conduct any research, and I wasn’t really 
sure that I could fill 20 minutes with 
even one of my more exciting projects. 
But then I got to thinking about my audi-
ence: what do I wish I had known when I 
started working? How did I get to where 
I was? How could my first 10 years of 
experience as a professional help others 
prepare for their own career?

When I graduated college in 2004, I 
really and truly thought I knew what I 
wanted to do. I had wanted to be a geolo-
gist since high school, and all through 
college had carefully selected my courses 
to complement my interests. Of course, 
as graduation approached, I needed to 
find a job. With my heart set on natural 
hazard assessment, I quickly realized 
that fresh-off-the-stage graduates can’t 
be too picky in the job search– you kinda 
take what you can get and hope it some-
how relates to your field.

About a week or so before graduation, 
I applied to an engineering firm’s ad 
in my hometown paper for a geologist 
and a geotechnical engineer. Both job 
descriptions required an understand-
ing of geological processes: check. Both 
required field time– isn’t that what I had 
been training for? And both were in the 
geotechnical engineering department. 
At the time, I didn’t know what a geotech-
nical engineer* was, but I needed a job 
and soon, so I applied for both positions.

I received a call back and had my 
interview the day after I returned home 
from graduating college. It was an inter-
esting experience and I must have been 
really nervous, because I don’t remem-
ber the interview. I remember stressing 
over how to dress for a professional job 
interview, but still maintain the image 
of a serious field geologist when wear-
ing business casual attire. (I have since 
learned that geologists can wear wing-
tips or heels in the office, but still rock 
steel toes in the field. We’re versatile 
that way.)

The interview must have gone well 
(enough) and I was offered the position 

as DOWL’s newest geologist! My first 
two weeks were spent in the soils testing 
laboratory, shaking sieves and running 
Atterberg Limits tests. They had me 
classifying soil using the Unified Soil 
Classification System (USCS) system 
(where as I was classically trained on 
the USDA system) and there was not a 
single rock to be found. Where were all 
the rocks?! 

Two weeks later, management decid-
ed I had enough lab training to start 
learning the fieldwork – turns out this 
was just more soil classification, but done 
outside, in smaller quantities, and with 
drillers yelling at me to hurry up! The 
work was tedious and repetitive, but at 
least my outdoor office had a great view. 
Still no rocks, though.

About a month into my new job, my 
manager asked me to join her on a trip 
for pile load-testing in Akiachak, a small 
village upriver from Bethel. I was going 
to get to go to a village and learn some-
thing new with my boss, who is a pretty 
amazing engineer. I was thrilled! We 
took the jet to Bethel, and then chartered 
a small plane to a village with a single, 
3,300-foot gravel runway. We had to 
walk a short distance from the airport to 
the school site, where hundreds of driven 
steel pipe piles had been installed. My 
boss Maria may have taught me how to 
do the static pile load test that day, but 
what I remember most is the interaction 
she had with the pile driving contractor, 
the client, and the inspector. 

It was this short day trip to a small 
village and seemingly simple school site 
that made me realize just how important 
the work I do is. The information that 
I obtain in the field is the basis of the 
foundation design and ultimate perfor-
mance of a building, or road, or tower, 
or whatever development I am working 
on. Some of the buildings, such as this 
school, or the airport runway, are essen-
tial to a community like Akiachak and 
serve as more than their named purpose. 
A village school, for example, is the com-
munity center, emergency shelter, and 
occasional clinic, as well as an education 
facility. And if their expensive new build-
ing doesn’t perform the way it should, the 
community as a whole suffers.

And it all clicked for me. I then felt like 
I was part of something important and 
that the work I was doing meant some-
thing. And even though I have (almost) 
always found my job fun, I like that it is 
relevant to our daily lives; people depend 
on this information, and my scientific 
background and understanding of geo-
logical processes is crucial to assisting 
the engineers.

Since that moment 10 years ago, I 
have been to more than 60 communities 
(several of them multiple times for mul-
tiple weeks), drilled about 300 projects 
across Alaska, and been to almost all four 
“corners” of Alaska (Ketchikan, Barrow, 
St. Lawrence Island and Cold Bay). And 
I still want to do it!

I did eventually get to practice some 
hard rock geology and have had the 
opportunities to teach engineers about 
glacial geology, various soil deposition 
environments, and the importance of 
geology to the engineering and design 
of their project. I have also assisted our 
materials testing laboratory to develop 
armor rock testing by identifying the 
rock samples that clients submit.

I started my career as a staff geologist, 
but I accepted every challenge I could 
and found my niche. I did my time in the 
villages by sleeping on an air mattress 
on the gym floor, pulling 14 to 16 hour 
days in inclement weather, and working 
nights and weekends to meet a deadline. 
I said “yes” and asked questions, and by 
realizing that I didn’t know everything 
but could try anything, I have made geo-
technical engineering my career. That is 
all it took for me to grow personally and 
professionally, and to gain the experi-
ence and tenure to earn a chance at 
working in awesome project locations.

Now, I am a professional geologist 
with my CPG and I am leading the geo-
technical engineering department that I 
joined 10 years ago. I have surrounded 
myself with smart, positive, capable 
people that share the same goals for proj-
ects and clients as I. I have advanced in 
my career, had a family, and participated 
in professional organizations. How did I 
do it? I just pressed on and accepted the 
projects that came to me, regardless of 
how pleasant or unpleasant the work or 

Ten Years and a Million Lessons
Keri A. nutter, CPG-11579
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location was. Creating and maintain-
ing a support network in my company, 
but also with professional organizations 
like AIPG, helped me find like-minded 
individuals with similar experiences and 
challenges, and advice about how to turn 
those challenges into triumphs. 

My company has provided me oppor-
tunities and allowed me to create my 
own. I love Alaska, and DOWL has paid 
me to visit places in Alaska that oth-
ers save for their whole lives to visit. I 
drive around Anchorage and can point 
out to my kids the buildings I have 
helped design—buildings in which they 
might shop, live, and work if they stay 
here. And the atmosphere at DOWL 
is open and friendly—I have gotten to 
know many good people with interest-
ing things to talk about and made some 
life-long friends.

When it comes down to it, I made the 
job I got into the job I love. All it took 
was the right attitude and enthusiasm 
for even the most mundane task to suc-
ceed at any job. I had to realize, and 
you will too, that it won’t always be 60 
degrees and sunny, and to prepare for 
cold, rain, and snow, both physically and 
metaphorically. Everyone has to take on 
some unpleasant projects to earn a shot 
at the amazing ones. We all have to enter 
the profession knowing that we need to 
earn our experience, worth, and place. 
No one knows it all, especially right out 
of school – your classes prepared you for 
the technical, but once you start your 
career, embrace the opportunity to turn 
the office and field into your classroom to 
learn the practical aspects of your profes-

sion. Don’t be afraid of the uncomfortable 
and new experiences, because they will 
lead to more experiences and you will be 
that much more comfortable accepting 
the next challenge.

You will make mistakes, and probably 
at least one big one; if you don’t, you’re 
not stretching yourself. Learn from your 
mistakes, and listen to the advice of oth-
ers. Be polite, respectful, and humble, 
but remain confident in your abilities. 
Realize that the opportunities are there 
and if you can just say yes to at least 
one, more will follow. If there is one 
thing that you can start off your career 
with and carry on through with you, is 
to just say “yes!” 

*Geotechnical engineering is the 
subdiscipline of civil engineering that 
involves natural materials found close 
to the surface of the earth. It includes 
the application of the principles of soil 
mechanics and rock mechanics to the 
design of foundations, retaining struc-
tures, and earth structures (Braja M. Das, 
Principles of Geotechnical Engineering, 
Third Edition).

Keri Nutter, CPG-11579, (knutter@
dowl.com) is a Certified Professional 
Geologist in the State of Alaska. Over 
the past 10 years, she has travelled all 
over Alaska completing geotechnical 
investigation for DOWL, a local engi-
neering consulting firm.  She is currently 
serving as the AIPG Alaska Section Vice 
President and as an Advisory Board 
Representative of the AIPG National 
Executive Committee.

ten Years and a million lessons

Make plans now to attend the  
     2015 AIPG National Conference

 September 19-22, 2015
 Anchorage, Alaska

 Hilton Anchorage Hotel
 500 West Third Avenue, Anchorage, AK 99501 

 Hotel: 1-800-HILTONS - Room Rate: $137
www.hiltonanchorage.com

hosted by AIPG national and  
      Co-hosted by AIPG Alaska Section

 
CALL FOR ABSTRACTS - submit online.  To have your abstract considered 

for a presentation please go to http://www.aipg.org/abstract/ to submit an 
abstract online by May 4, 2015.
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To the Students and  
Young Professionals

Kyle Johnson, YP-0106

College:
There are those of us who are driven by 

a passion for geological subjects. College 
is a place to explore and grow these 
passions. However, translating these 
passions into the real world economy can 
be challenging. The majority of earth sci-
ence positions will be offered in private 
industry but there are also opportunities 
in educational, non-profit, state, and fed-
eral sectors. The private sector is driven 
by methods that maximize profit or 
generate compliance. Under this model, 
the minimal amount of data is collected 
and analyzed. Positions available have 
been proven to generate high capital, 
which very well may fall outside your 
area of interest. In many private sector 
positions, you may not be challenged as a 
research scientist or perform the critical 
analysis typically associated with aca-
demic studies. The challenges instead 
will come from the business aspects of 
your career and the need to analyze con-
ditions with less data and information. 
Most of your purely scientific-based proj-
ects will be hard to come by unless there 
is potential to generate profit, but those 
projects do appear from time to time.

Arizona:
I am most familiar with the economic 

geology job market. In the four years I 
have been out of college, I have already 
experienced a boom and bust cycle in the 
mining industry. Fresh out of college and 
through networking I was able to acquire 
a job as a contract geologist logging 
exploration core. This job turned into a 
fulltime position and my responsibility 
shifted towards mining geology. This 
included geological mapping, determin-
ing rock characteristics, mineral assem-
blages, alterations and block modeling 
among other tasks. I was passionate 
about my job because there was always 
something new to discover and each day 
I felt challenged as a geologist. This job 
spoke to my passion of hard rock geology. 

Alaska:
After living and working in Arizona 

my entire life, I moved to Alaska and 
began to search for a new job. The market 
was not so good for geologists in 2011 
as grass-roots exploration took a back 
burner and investors were starting to 
pull money out of mineral exploration. 
I was able to land a temporary job that 
required a schedule of two weeks on 
and one week off, working 12 hour days 
and logging core for a mine in Alaska. 
The job was well suited for my experi-
ence but became highly monotonous. 
Furthermore, the rotational schedule 
did not suit me. Being in the heart of 
Interior Alaska in the middle of winter 
did not help. I fulfilled my contractual 
duties but did not continue the job. Work 
as a hard rock geologist in Alaska is 
scarce to come by, with only a handful of 
mines in production in the entire state. 
The mines that are in production are 
remote, and require rotating shift work. 

After being disappointed in the min-
ing industry in Alaska, I looked for 
other employment based on geological 
sciences. I found myself unqualified 
for positions that were available with 
companies like BP or ConocoPhillips. 
Unless I was willing to be a field techni-
cian, positions required a long duration 
of experience (10 years+) or a mas-
ter’s degree. Other possibilities with 
the state and federal agencies leaned 
heavily toward engineering. Although 
I had practiced mining engineering at 
my previous position, I did not have the 
formal requirements needed. I was able 
to get work within the environmental 
field. The work entailed tasks that were 
unfamiliar to me, but this proved the 
challenge I needed and I took it on with 
full gusto. Environmental consulting 
includes a variety of field technical tasks 
including monitoring groundwater and 
soil sampling throughout the state. The 
job has been great for visiting parts of 
Alaska that I would not have been able 
to see otherwise and has allowed me to 

meet some interesting characters along 
the way. Environmental Science is not 
my true geologic passion and I would 
love to get back into the hard rock min-
ing industry, but you have to diversify 
to be gainfully employed. My passion 
continues in my collecting of rocks and 
minerals and talking with others about 
geology in societies and clubs.

Some helpful Tips to My 
Comrades: 
1) Start networking now and join geo-

logical and science societies.
2) Diversify your technical skills.
3) Get out of your comfort zone within 

the geoscience field and attempt 
something new.

4) If you end up at a job you don’t 
desire, keep your passion going in 
societies or hobbies.

5) Sharpen your knowledge within 
your field by reading journals, fol-
lowing current news so that you can 
continue to establish yourself as a 
professional in the field.

Mr. Johnson has 5 years of experience 
as a geologist in the mining and envi-
ronmental industry. His background 
includes geologic drill core logging and 
interpretation (both soil and hard rock); 
mine modeling; mineral exploration; 
open pit mine operations and surveying. 
He is an avid mineral collector and vice 
president of Chugach Gem and Mineral 
Society. He enjoys hiking, skiing, kayak-
ing, Salmon fishing and tasting Alaska’s 
local micro-brews.
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Snapshots in the Academia-
Industry Continuum

Chak-hau Michael Tso, SA-5582 
department of hydrology and Water 
Resources, University of Arizona

In 2012, I was preparing to graduate from the University 
of Texas with my B.S. in geosystems engineering and 
hydrogeology, and debating between pursuing graduate stud-
ies and taking a job in the industry. One of my greatest fears 
was becoming disconnected from the industry while in school. 
I was afraid that the skills I would learn in graduate school 
would not be desirable for the industry. Also, I was worried 
that employers would think that I would only be prepared for 
academia and not for the real-world job. Even if I was fortunate 
to obtain a research position after I graduated, how would I 
know whether my research was useful to practitioners?

Two years have passed. I have found more connections 
than disconnections. I have found myself connecting with the 
industry in different areas of my graduate student life. The 
diversity of graduate school life has provided me snapshots 
of what the academia-industry continuum is. Aside from bat-
tling with excessive coursework, I am working on a research 
project that has a strong industry connection. For instance, 
the principal investigator (PI) of my project is a practicing 
environmental consultant. The objective of this project is 
to demonstrate the hydraulic tomography method1 in the 
field, especially in operating environmental sites2. In brief, 
hydraulic tomography is an aquifer characterization method 
that relies on the differences in subsurface flow fields when 
pumping/injection locations are changed. A certain pumping/
injection configuration can be viewed as a snapshot of the 
subsurface structure. Since there are many preferential flow 
paths in the subsurface, analysis using only an individual snap-
shot will be heavily biased. Therefore, hydraulic tomography 
emphasizes on switching pumping/injection configurations to 
generate multiple snapshots of an aquifer system. By recording 
the changes in head3 in these “snapshots” at a number of obser-
vation wells, and jointly interpreting the data using a robust 
inverse model, this method can map subsurface structures in 
detail such that the maps can be reliably used to predict the 
flow of water and transport of contaminants. 

My project needs to show that the hydraulic tomography 
method works well at a site where a pump-and-treat4  sys-
tem has been, and continues to be running. The changes in 
pumping and injection rates during the daily operation are 
the mechanism that creates the various snapshots. In other 
words, numerous snapshots have been generated since the 
pump-and-treat system at the site started running decades 

ago. My project site contains more than a hundred monitor-
ing wells, as do many similar sites; therefore, pump-and-treat 
sites are ideal candidates for hydraulic tomography survey 
because there is no additional cost involved in drilling wells, 
or pumping and injecting fluids. We can easily take advantage 
of the snapshots generated by the existing wells and pumping-
injection activities by installing pressure transducers in some 
of the monitoring wells. Since my first day working on this 
project, I have found this study to be extremely rewarding. I 
am learning a lot from reviewing the piles of reports by previ-
ous consultants regarding how the site works. I have learned 
to submit requests to site personnel early so that they can get 
through the different levels of management in a timely manner. 
I am working side-by-side with my PI, as well as geologists and 
engineers at the site. I have learned from first-hand experience 
about the constraints and considerations of managing and 
conducting a field investigation at an environmental site. All 
of the above considerations are not something I would have 
experienced in a classroom. 

Graduate students are always busy with research, home-
work, and different kinds of funding and internship applica-
tions. This has made participating in a local professional 
organization an unattractive option for my scare supply of 
spare time. Nonetheless, I did not regret being a part of the 
organizing committee for the 2013 Arizona Hydrological 
Society (AHS) meeting in Tucson, AZ. It was an eye-opening 
experience to spend time with a number of hydrologists 
volunteering after work, and seeing how they keep track of 
details in an organized manner and are able to put together 
a professional conference. 

Conferences are not only great places to learn about new 
ideas, but these events also provide great opportunities to 
connect with fellow students and colleagues. When I first 
started graduate school, my narrow definition of conferences 
only included nationwide academic conferences such as the 
GSA or AGU meetings. I have had wonderful times at these 
meetings -- many great presentations and conversations have 
inspired me. However, these conferences are not designed for 
practitioners from business and industry. Instead, practitio-
ners often choose to attend professional and local meetings. 
To my surprise, my time at the AIPG/AHS meeting and WM 
Symposia this year has substantially helped me learn about 
the environmental industry. I have found that practitioners 

1. See the seminal paper: Yeh and Liu (2000), Water Resources Research. tian.hwr.arizona.edu/data/pub/c891af81bc3f-
c2bb11c2acf96d63c54e.pdf

2. EPA Superfund sites are good examples. 
3. Head is a measurement of liquid pressure, expressed in the units of length.
4. Pump-and-treat is the most commonly used groundwater remediation method. It involves injecting clean water to push contaminated 

water to pumping wells for extraction and treatment. Historically, it has suffered from low clean-up efficiency because the complex 
variations in structure in the subsurface have often caused the injected water to bypass the contaminants.
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are excited to learn about the latest work 
of graduate students. They are very 
encouraging and are always ready to 
share their experiences with the younger 
generation. 

These past two years in graduate 
school have made me realize that there 
is not a “flow barrier” between academia 
and industry. Instead, there exists a 
broad continuum between them. The 
more I navigate through it, the more I 
realize that there is more to explore. But 
as I am taking different snapshots in 
my everyday work, like in the hydraulic 
tomography method, I am sequentially 
acquiring a more holistic picture of what 
this continuum is like. This gain in 
knowledge excites me every day and it 
motivates me in my research and career. 
I am mostly “pumping” from the aca-
demia-end of the continuum at the pres-
ent moment. Most certainly, I will not 
forget to “pump” from the industry-end 
after I graduate by continuing to serve 
in different industry liaison projects with 
colleges. I also encourage every reader 
to do the same thing and talk to each 
other about their findings. Remember, 
one way to increase the efficiency of a 
hydraulic tomography survey is to take 
advantage of “pumping sources” that 
others have put in!  
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Environmental Inc., and co-PI Walter 
Illman from University of Waterloo for 
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Michael Tso is a third-year hydrology 
graduate student at the University of 
Arizona. Michael received a B.S. in geo-
systems engineering and hydrogeology 
from the University of Texas at Austin. 
Michael’s research interest includes 
hydrogeology, groundwater modeling, 
inverse problems, hydrogeophysics and 
aquifer remediation. He is concerned 
about water issues in underprivileged 
communities.

The denver Museum Of nature 
& Science Welcomes new Curator 
Tyler Lyson – The Denver Museum of 
Nature & Science, the region’s leading 
resource for informal science education, 
announces the addition of Tyler Lyson 
as curator of vertebrate paleontology. 

Lyson studies fossil vertebrates, par-
ticularly dinosaurs and turtles. He is 
especially interested in the evolution of 
body plans and extinction patterns of 
different groups across major extinction 
events. He uses fossils to help determine 
how ecosystems change through time, 
what killed the dinosaurs, how long it 
takes for an ecosystem to normalize 
after a major extinction event, and the 
sequence of changes, such as a lizard-
like animal becoming the highly modi-
fied body plan of turtles.

“Tyler brings exciting new talents 
to the Museum’s curatorial team,” 
said Dr. Scott Sampson, vice president 
of research and collections and chief 
curator. “He engages colleagues and 
citizen scientists alike in his research 
and explains discoveries in ways that 
intrigue and excite elementary students 
as much as or even more so than his 
peers.” Prior to the Museum, Lyson was 
a Peter Buck Postdoctoral Researcher at 
the Smithsonian National Museum of 
Natural History. He is also the founder 
and director of the Marmarth Research 
Foundation, dedicated to promoting 
informal science education and scien-
tific research among citizen scientists 
in the fossil-rich Hell Creek Formation 
in southwestern North Dakota.

“I look forward to going on field expe-
ditions to help build the Museum’s col-
lection of vertebrate fossils and to share 
my excitement about Earth’s rich history 
with the general public,” said Lyson.

Recent Research Leads to new 
Understanding of Turtle Evolution-
Lyson’s research on the evolution of 
turtles and their shells, published this 
month in Nature Communications, has 
led to new understanding of how tur-
tles developed their unique respiratory 
anatomy. Unlike other vertebrates that 
use a combination of musculature and 
bone to compress and expand the lungs 
to breathe, turtles rely on musculature 
alone. Over time, the ribs of turtles 
have grown fixed into their rigid shells. 
However, even prior to this, turtles 
relied solely on trunk muscles for res-
piration. Lyson’s study sheds light on 
this unique feature among vertebrates 
as well as the process and timing of the 

evolution that occurred to set turtles 
apart.

By studying thin sections of the fos-
sils, Lyson and colleagues have shown 
that the modern turtle breathing appa-
ratus was already in place in the earli-
est fossil turtle, an animal known as 
Eunotosaurus africanus. This animal 
lived in South Africa 260 million years 
ago and shares many unique features 
with modern turtles, but it lacked a shell. 
A recognizable turtle shell doesn’t appear 
for another 50 million years. Lyson says 
“The body plan of Eunotosaurus tells us 
what turtles looked like before they had 
a shell, which provides key insights into 
the evolution of both the iconic turtle 
shell as well as the unique breathing 
mechanism found in modern turtles.”

The study suggests that early in 
the evolution of the turtle body plan, a 
gradual increase in body wall rigidity 
produced a division of function between 
the ribs and abdominal respiratory mus-
cles. As the ribs broadened and stiffened 
the torso, they became less effective for 
breathing, causing the abdominal mus-
cles to become specialized for breathing. 
This in turn freed up the ribs—approxi-
mately 50 million years later—to become 
fully integrated into the shell. The next 
phase of Lyson’s research will look into 
why the ribs of early turtles began to 
broaden, as this is the first step in the 
evolution of the ribs becoming integrated 
into the shell and a reliance on abdomi-
nal muscles for respiration.

Lyson received his PhD from Yale 
University, and is a member of the 
Society of Vertebrate Paleontology and 
American Society of Ichthyologists 
and Herpetologists and is a Honorary 
Researcher at the University of 
Witswatersrand in South Africa and 
Curatorial Affiliate at the Yale Peabody 
Museum.

About the denver Museum of 
nature & Science-The Denver 
Museum of Nature & Science is the 
Rocky Mountain Region’s leading 
resource for informal science education. 
Our mission is to be a catalyst and ignite 
the community’s passion for nature 
and science. The Museum envisions 
an empowered community that loves, 
understands, and protects our natural 
world. As such, a variety of engaging 
exhibits, discussions, and activities help 
Museum visitors celebrate and under-
stand the wonders of Colorado, Earth, 
and the universe. 
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Environmental investigations and cleanups greatly impact 
the ability for a property to be cleared for development or other 
productive use in a timely manner. In addition to major delays, 
the relatively high costs affect local business, industry, and 
municipalities, as well as the landowners. Environmental Due 
Diligence is a term to describe the pre-transaction procedures 
and methods for assessing the potential for a property to 
contain adverse environmental conditions (Phase I), and for 
evaluating the extent of identified conditions that represent 
a potential environmental liability (Phase II).

Recognizing this potential liability, organizations such as 
ASTM, the USEPA, and some individual states have developed 
standards during the last 15+ years for conducting environ-
mental due diligence. In effect, these standards and practices 
translate to “look before you leap” for prospective purchasers, 
and represent one aspect of providing the purchaser liability 
relief under the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA, aka Superfund), 
per USEPA, 40 CFR, November 2005 and as amended).

Geologic knowledge and applying scientific principles 
are critical in conducting environmental assessments. 
Environmental due diligence generally, and most commonly, 
consists of conducting Phase I and Phase II Environmental Site 
Assessments (ESAs), defined by ASTM standards E1527-13 
and E1903-11. Consulting geologists routinely provide these 
environmental services to a variety of clients for property 
transactions and business acquisitions. By education and 
training, geologists are uniquely qualified to identify and 
investigate environmental conditions, particularly in the sub-
surface, to meet the respective ESA requirements.

In summary, a Phase I ESA is a non-intrusive “paper” 
study that consists of database reviews, interviews, a site 
visit, and researching historical sources to identify recognized 
environmental conditions (RECs). Examples of common RECs 
include underground storage tanks or a former drycleaner. 
When RECs are identified that warrant investigation, a Phase 
II ESA is recommended which typically consists of collecting 
samples to physically evaluate conditions. 

Phase I ESAs require geologic knowledge to correctly inter-
pret data and information. In fact, the definition of a qualified 
Environmental Professional (those meeting specific require-
ments to conduct a Phase I ESA) includes current Professional 
Geologist licensure (ASTM E1527-13). Describing the physical 
site setting includes interpreting the geologic and hydrogeo-
logic characteristics, which aids in evaluating the site-specific 
geochemistry and potential contaminant transport – a skill set 
that geologists exercise regularly. Interpreting topographic 
maps is another Phase I ESA requirement for which geologists 
are trained. An environmental professional who also is a geolo-
gist likely will be familiar with the various types of reports 
that may be reviewed such as geotechnical investigations, 
contaminant assessments, or remedial actions. Geologists, 
who are trained to observe and document information, also 
will excel at performing the crucial site reconnaissance por-

tion, where the objective is to discern information that might 
indicate the presence of a REC. The conclusions of a Phase 
I report require the Environmental Professional to provide 
an opinion regarding RECs and provide a rationale for those 
determinations, which is another scientific process familiar 
to geologists.

Phase II ESAs also require a similar understanding of 
geology and application of geologic principles. In fact, the 
definition of a “Phase II ESA Assessor” (ASTM E1903-11) 
is directly referenced to an “Environmental Professional” 
(defined in the Phase I standard). The scope of work in a Phase 
II ESA requires an understanding of the site-specific geol-
ogy, hydrogeology, geochemistry, and contaminant transport. 
From this understanding, a conceptual site model is formed 
and tested by selecting proper drilling methods such as direct 
push (also referred to as DPT), roto-sonic, hollow stem auger, 
air rotary, mud rotary, or even hand auger. During the field 
work, geologic theory and critical scientific thinking continues 
when the ESA Assessor makes professional judgments on 
scope changes such as advancing step-out soil borings; con-
structing multi-level temporary monitoring wells; or adding 
to a suite of laboratory analyses. When preparing the Phase II 
ESA Report, the principals of geology are crucial to accurately 
interpret field data, including geologic boring logs, physical 
groundwater quality parameters, field screening techniques, 
laboratory data, and other measurements and observations. 
By applying scientific principles and geologic interpretations, 
the Phase II ESA Assessor draws conclusions from the data, 
validates the conceptual site model (ASTM E1903-11), and 
makes recommendations regarding site conditions.

It is not required that only professionals with formal geologic 
training qualify as Environmental Professionals and Phase 
II ESA Assessors. Engineers, biologists, and environmental 
scientists who meet the minimum requirements also routinely 
conduct these ESAs. However, it is clear that formal geologic 
training and the ability to apply geologic principals and sci-
entific reasoning provides significant benefits in performing 
environmental due diligence at a high level. Those environ-
mental consultants who understand geologic principles and 
can apply these specialized skills stand to realize success and 
high client satisfaction.

Mr. Getchell is a Senior Project Manager in Amec Foster 
Wheeler’s Tampa, Florida with over  seventeen years in 
the field of environmental consulting. His core competen-
cies include environmental due diligence, contaminated site 
assessment, health and safety awareness, and project and 
contract management.  

Mr. Kenny is Amec Foster Wheeler’s Central Florida Mining 
and Geology Practice Lead, and the Tampa, Florida Office 
Manager. His experience spans nearly 40 years and includes: 
site development, mineral evaluations, mine planning, envi-
ronmental permitting and compliance, as well as corporate 
management in the mining and environmental industry.

Applying of Geologic Theory in 
Environmental Due Diligence

Aaron Getchell, CPG-11349 and  
dennis C. Kenney, CPG-05179
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Realistic Advice for the  
New Geologist

Michael J. T. Orobona, CPG-11099

The annual student issue of The 
Professional Geologist is an opportu-
nity for any experienced AIPG member 
to write his/her personal vision of a 
commencement speech. Such advice at 
graduation may focus on the bright 
future ahead, the venerable profession 
we share, or being true to your passion. 
I will instead list the extracurricular les-
sons I wish I had learned before embark-
ing on my own journey below the surface 
of the Earth.

Geology is special…to you.
Every paid occupation celebrates its 

vital contribution to society, some to 
nearly mythical status. As a small fra-
ternity, geologists do not have the enor-
mous public advertising capacity of the 
trades, nor typically the first-person con-
tact and regular, direct demonstration 
of expertise afforded medical doctors, 
lawyers, clergy, or other professionals. 
Building mutually respectful, individual 
relationships with colleagues from other 
professions is a key to demonstrating 
the societal or business value of our 
profession and navigating a successful 
career in a world that largely doesn’t 
know geologists.

Acquaintances outside the profes-
sion sometimes ask me what I do. Not 
always tongue-in-cheek, I answer that 
“I write e-mails, make phone calls, and 
host meetings.” For the management 
track that is no less “doing geology” than 
describing a rock or balancing a cross 
section, but the administrative aspects 
aren’t for everyone. It’s critical from 
the start of your career to periodically 
ask what do I want? Do you love field 
work? Do you want a family or to sleep 
in your own bed every night? If you put 
these questions aside in the excitement 
of your early career, other values will 
inevitably come into conflict with your 
livelihood. It’s ok to want it all, but that 
means planning for it.

If you’re looking for a stable career in 
a fluctuating job market, building upon 
entry-level skills is critical. Twenty-
five, one-year experiences is not the 
same thing as 25 years of experience. 

Multiple short-term placements under 
the umbrella of a single temporary 
employment agency won’t hide that. Five 
years of increasing responsibility with a 
single organization is likely worth more 
to a potential employer than two decades 
of repeated tasks, even in a variety of geo-
logic terranes. A high-performing geolo-
gist quickly learns to apply fundamental 
skills in any environment. There is room 
for the journeyman geologist, and for 
many people it is a rewarding career. But 
that person may become removed from 
the decision-making process, deprived of 
the opportunity to see conceptual ideas 
through to successful assessment.

Don’t expect to be in management 
immediately, or even in a senior techni-
cal role. Industry boom times may tem-
porarily allow accelerated promotion, 
but those who prove to be incompetent 
in their roles are the first to be swept 
away in the inevitable downturn. There 
is a time for lateral advancement, but 
I’ve had once-removed employees leave 
good learning roles for the promise of a 
small raise or a flashy-sounding title. 
Also, be aware of relative terminology; 
Vice President at some firms or small 
companies may imply less experience 
than Project Geologist elsewhere.

But the baton of leadership is in 
your backpack, if you choose to take it. 
Authority is given to those who ask for it 
and are willing to leave the comfortable 
role of familiar tasks. The wider perspec-
tive and extended lead-time of projects 
mean that job gratification may occur 
differently and less frequently than for 
early-career, task-oriented roles, but 
a managing role potentially can be 
more deeply satisfying. And, leadership 
roles have higher earning power due to 
increased complexity and the inherent 
instability. However, it may be difficult 
transitioning back to a field-oriented 
role. Time (as familiar technologies 
change) or simple external perception 
can limit the manager’s options for 
returning to a technical role. What do 
you want? Remember to maintain your 
technical knowledge to maximize your 
options.

If you do become a boss, you’ll notice 
subordinates are suddenly attentive to 
every word you say. Don’t fall into the 
trap that you are automatically more 
knowledgeable about the subject matter 
or a better geologist. Remember, leader-
ship is largely a lifestyle choice and is not 
always paired with the requisite talent 
or experience. Good supervisors sur-
round themselves with subject-matter 
experts. Therefore, your fresh insight is 
very valuable. Your ideas can influence 
the decisions of your supervisor, if those 
ideas are communicated well and backed 
by good science. 

A new geologist isn’t expected to be 
a Professor of English out of school, but 
developing a talent for concise, impactful 
writing is fundamental to disseminating 
your ideas and to career advancement. 
Clear writing sometimes is overlooked in 
the sciences. Geologists particularly love 
big words, where plain language might 
broaden their audience.

Throughout your career you will be 
faced with changing technology, whether 
applied personally or by the people 
you manage. Just as you shouldn’t dis-
card the effective methods of the past, 
don’t stagnate intellectually. Dogged 
application of the slide rule isn’t what 
advanced the profession of our colleague 
the engineer. You don’t need to know the 
intimate details of every new tool that 
enters your general field of specializa-
tion, excluding those that you utilize 
in your own role, but it’s valuable to 
understand their potential risks and 
benefits at a broad level. Continued 
learning will assist you in choosing best 
practices among tried methodologies and 
new technology. Typically, solutions are 
a combination of the two. Postgraduate 
courses or seminars also help bridge the 
recently widening knowledge gap result-
ing from diluted, nontraditional earth 
systems degrees.

Technology shouldn’t be a crutch 
for intellectual laziness and displace 
critical thinking in the field, so remem-
ber to apply your geologic sense. Too 
often, for example, complexly-embayed 
or rib-like outcrops are represented 
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on factual geologic maps as amoeboid 
ovals. Downloading GPS waypoints from 
an easy walk around the outcrop and 
generating base maps on the office GIS 
platform will never replace careful field 
observations. The geologist’s role – in 
almost any context – is fundamental-
ly building models. These models will 
always be imperfect. Those done through 
shortcuts will be more imperfect.

Interpretive models are never fully 
complete and should be challenged at 
all major decision points. In particular, 
don’t blindly rely on the previous (n + 2) 
interpretations of n project geologists. 
A geologist who is newly responsible 
for an established study area should 
re-evaluate historic factual data and 
ensure “one voice” in interpretation. A 
unified interpretation by you or a small, 
calibrated team may prove to be wrong, 
but at least it will be consistently wrong, 
and a batch correction can be applied. 
Reserves of core or drill chips are like 
books that should be re-read by a new 
project geologist, for example. This can 
be a big job, one which I’ve observed 
some geologists are averse to, but it’s 
often more cost effective than collecting 
new data. However, never discard the 
previous work of others. Their work may 
be needed and helpful someday to refine 
your own.

Consider the economics of your cho-
sen career specialization. For instance, 
the customer of a process mineralogist 
doesn’t care about the genetic origins 
of the rocks or the geologic history, but 
instead focus on the physical properties 
and proportions of mineral grains in 
concentrate or whole-rock that impact 
a specific process flowsheet or product. 
Jobs are based on what the world needs, 
and there are more career opportunities 
for high-demand niches of the profes-
sion, where there is a demand for skills 
but there isn’t a ready supply of trained 
geologists. If you’re hoping to be a prac-
ticing paleontologist or want a career in 
pure research, you’d better be the best. 
Happily, while your passions may not 
always align with your responsibilities, 
there is such a thing as free time.

Know the ultimate customer of your 
department or firm. He or she is prob-
ably not a geologist, and is likely to be 
an engineer if you work in industry. 
Consider avoiding the age-old rivalry 
between geologists and engineers, even 
in jest. Give respect to other professional 
disciplines and expect it in return. But 
what your boss or the customer loves, you 
should at least like. Therefore, speak the 

language of mathematics. If you seek a 
career in industry, but your coursework 
does not include the full complement 
of math curriculum through advanced 
calculus, then supplement it. Geology is 
not separate from its governing physical 
processes, nor should geologists dis-
tance themselves from those who apply 
them. Even gentle antagonism with 
other professions leads to gaps where 
“it’s not my job.” Too often, for example, 
the geotechnical field is neglected as 
“engineering” by geologists or “geology” 
by engineers, when in fact the geologist 
should be interested in all physical char-
acteristics of rocks and the engineer in 
how to manipulate these characteristics. 
There has been recent crossover success 
with the evolution of geometallurgy, in 
part due to geologists who (with mineral 
processing colleagues) saw a similar 
interdisciplinary gap and filled it.

Present yourself appropriately for 
the environment. We are justly proud of 
the tangible symbols of a geologist—the 
compass, the rock hammer, the hand 
lens. But I know of no other profession 
where some practitioners so stubbornly 
shout out their affiliation in every set-
ting. Medical doctors don’t wear lab coats 
to conferences. Determinedly sporting 
a faded field vest and blue jeans, with 
hand lens prominently displayed on a 
loop about your neck, is probably not 
appropriate for the boardroom. A key 
to any career is building relationships, 
not building an island. We establish our 
credentials and respect for the profes-
sion through competent application of 
professional tools and knowledge, not a 
display of totems to non-geologists who 
don’t care.

It’s not enough to be passionate about 
learning the science and practice of geol-
ogy. As well as a professional geologist’s 
license, today you need to cultivate per-
sonal tools for a social license to oper-
ate. You must evaluate the implications 
for safety, environment, and commu-
nity – beyond the minimum regulatory 
requirements – for all you do. Social 
license advocacy may even be a central 
societal value of the role for geologists 
in the environmental field. The social 
and professional licenses intersect at 
ethics and should never conflict. The 
dynamic aspects of social license work 
can outwardly appear tedious and are 
frequently challenging compared with 
the relative familiarity and pleasure of 
geologic practice, but if you aren’t com-
mitted to help build a strong relationship 
between your organization and commu-

nity, there may be no opportunity to 
practice geology.

Be willing to utilize the principles of 
exploration and inquisitiveness you’ve 
learned to all tasks to which you employ 
yourself. Geologists can explore data, 
and not necessarily geological data, 
as well as rocks. Our ability to apply 
three-dimensional critical thinking and 
interpretation in an extra-geological 
context is a powerful tool that, when 
exercised, can enhance the value of a 
geologist to any organization. A sum-
mary of what makes a successful career 
in geology would likely parallel one given 
by professionals in any other field – it’s 
largely about developing meaningful 
relationships of mutual respect as well 
as core skills. If you have built a working 
relationship with an experienced mentor 
geologist, treasure it. If you don’t, AIPG 
and other industry organizations are 
good places to find one.

So the future is yours to make. If 
asked, mentors will help guide you 
around the pitfalls they’ve had to navi-
gate in their own early careers. And, 
professional geologists are important 
contributors to society, even if society 
doesn’t always recognize it. 

Michael Orobona, CPG-11099, gradu-
ated from Colorado School of Mines 
with a B.Sc. in Geological Engineering 
in 1991, and he completed a M.Sc. 
in Geological Sciences from Queen’s 
University in 1996. Between 1991 and 
2002, he was employed by Newmont 
Mining Corporation on gold exploration 
and mine geology projects in Nevada 
and the Northwest U.S. He joined Cliffs 
Natural Resources in 2003, where he 
currently works as Principal Geologist, 
following mine-site and corporate roles 
supporting North American iron ore 
operations and in management of nickel, 
copper, and direct-shipping iron explora-
tion projects in British Columbia, Mexico 
and Western Australia. He is currently 
on the advisory board of the Mineral 
Exploration Research Centre (MERC) 
and a Mentor for the Society of Economic 
Geologists.

realistic advice for the new geologist

new York State to License 
Geologists – NYSCPG Past-
President John Nadeau (CPG- 11181) 
announced that NY Governor Cuomo 
signed the bill to establish the profes-
sion of geology on November 21, 2014. 
Visit http://www.op.nysed.gov/prof/
geo/
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U.S. Geoscience Enrollments & 
degrees Robust in 2014

American Geosciences Institute 
(AGI), Geoscience Currents no. 
96-Adapted from Christopher M. Keane

Enrollments in U.S. geoscience pro-
grams remained robust during 2013-
2014, with long-term growth of 6% and 
4.5% for undergraduates and graduates, 
respectively. The trend likely reflects 
the strong employment outlook for the 
geosciences, and U.S. programs gen-
erally are at, or near capacity. Total 
enrollments in 2014 were 29,219 under-
graduates and 11,433 graduate students.  
Degree production also remained strong 
for bachelor degrees, while increases in 
Master’s likely reflects the market and 
students’ desire to improve employabil-
ity. The total degrees awarded in 2014: 
3700 Bachelors,1480 Masters, and 638 
Doctorates.
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The Value of  
Professional Internships

Why Internships?
Reflecting on the careers of many 

students we have seen over several 
decades, it has become clear to us that 
many (if not most) of our highly success-
ful students completed a professional 
internship with some outside agency, 
field camp, company, school, or organiza-
tion. In fact, it could be argued that our 
own positions as Department Chairs had 
their roots in undergraduate and gradu-
ate internship experiences of various 
types. Informal surveys of colleagues 
in mid-to-late career stages reveal that 
almost all count internship experiences 
as foundational to their success and 
professional development.

Though some programs of study 
require internships (for example, field 
geology camps or student teaching), 
many degree programs do not require 
them. However, as time goes on and 
the competition for good jobs intensi-
fies, the need for undergraduate and 
graduate students to undertake intern-
ships is increasing. There is even a new 
kind of master’s degree (Professional 
Science Masters-PSM) that the Council 
of Graduate Schools started several 
years ago that requires a profession-
al internship as an integral part of 
the graduate degree. The University 
of Northern Colorado plans to offer an 
Environmental Sciences PSM starting in 
2015-16. Our interest in starting such a 
degree was spurred by some of our geol-
ogy graduates coming back and telling us 
that it took as long as 25 years to become 
CEO of their companies simply because 
they lacked the professional skills and 
habits of mind that they needed to get 
there quicker.

The first internship I (WHH) sent a 
student to in 1984 was the Sea Education 
Association (SEA), and it completely 
changed that student’s career trajectory. 

I tell you Fred’s story (not his real name) 
in hopes that you will see some of your-
self in it; we certainly see aspects of our 
own professional development in parts 
of this story. Academically, Fred was 
average—he had not exactly “clothed 
himself in glory,” as one of my mentors 
put it! Fred’s work suggested he might 
not even graduate. A certain restlessness 
characterized his academic career, but 
underlying it was a passion and a spark 
for authentic learning. Fred returned a 
completely changed person from his six 
weeks of shore training and six weeks at 
sea. He graduated with a strong record, 
but what earned him the job as a marine 
mammal trainer was his SEA training 
and the confidence it gave him.

Student teaching and other in-school 
practicum field experiences are types of 
professional internships with specific 
titles and many rules. There is truly an 
art to good teaching; some future teach-
ers who are sitting in college classrooms 
across the country may not appear to be 
the most academically astute or outgoing 
individuals. However, a funny thing hap-
pens to many when they get up in front 
of a group of kids; they transform into 
perfectly eloquent speakers who engage 
and nurture. And for many of them, 
being connected with the right mentor-
ing teacher makes all the difference. 

At times, I (MJU) know it can be diffi-
cult for students to see the end-goal when 
sitting in class studying and writing; 
internships, and in this case, practical 
field experiences, immerse students in 
the realm they wish to reside in, and the 
experience shapes them the rest of the 
way – into becoming true professionals. 
One particular student, who I will call 
Mary, was not a very ambitious student 
in class; she seemed disengaged and 
disinterested in coursework. I had night-
mares thinking about how she might 

interact with her students in class once 
she became a teacher. I half-expected 
her cooperating (or mentoring) teacher to 
report Mary as having difficulty relating 
to students. When I went to her school 
to observe her student teaching, she was 
in complete control of the classroom, 
and she had let her personality show 
through, by using play-on-words, puns, 
and humor to engage her students. One 
could probably just as easily argue that 
the experience enabled the student 
teacher to flourish, as the experience 
molded the student teacher. Either 
way, the professional “student teaching” 
internship is a positive experience for 
future educators. 

Tangible Benefits You can 
Bank on

Is there something about student 
internship experiences that universally 
benefits students in their career develop-
ment and greatly increases their promise 
of career success? We contend that there 
is, and that ALL undergraduate stu-
dents should actively seek internships. 
A variety of stakeholders have recently 
weighed in on the importance and value 
of internships (Smith, 2014 in Forbes 
Magazine; McGuire, 2014; Big Future-
College Board, 2014; College Parents of 
America, 2014; and About.com, 2014). 
Among the valuable outcomes of getting 
an internship that are documented by 
these studies are:
▪ Learning how to apply for a job and 

representing yourself in an interview 
(writing a cover letter, making a 
resume, networking, expressing what 
kinds of work you are good at, clari-
fying and expressing your personal 
values);

▪ Getting on-the-job experience (many 
jobs REQUIRE that you have prior 
experience, and a successful intern-

William h. hoyt, Ph d, CPG-7015  
Chair, dept. of Earth and Atmospheric Sciences, 
University of northern Colorado

Michael J. Urban, Ph d, MEM-1910 
Chair, dept. of Professional Education,  
Bemidji State University (Minnesota)
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the value of Professional internshiPs

ship can demonstrate that you are a 
person with some experience);

▪ Landing a permanent position with the 
internship provider itself, or closely-
related work;

▪ Learning how to behave and how to 
interact in a professional setting—
showing up on time, with a positive 
attitude, and with ideas to improve 
the outcomes of your work;

▪ Networking with professional col-
leagues and in professional societies 
- finding mentors and learning from 
them;

▪ If the internship provides pay, you can 
get PAID!; 

▪ When you come back to the classroom 
from an internship, you will typically 
find new passions to pursue, and new-
found motivation to succeed in school;

▪ Accomplishing a major project from 
your internship that documents your 
accomplishments and proves your 
ability to work with a team; and 

▪ Obtaining a good reference for future 
job applications from your internship 
provider.

how to Find an Internship
Though there are lots of resources 

available to help you find an appro-
priate internship, typically you will 
have to take the initiative to get 
the process started. And plan on many 
months—even up to a year—to find the 
right internship for you. Some college 
advisors, department heads, or college 
internship offices can be of great help, 
but you will need to contact various peo-
ple and try various strategies to research 
what is available. Many colleges have 
regularly-scheduled job and internship 
fairs on campus, and most professional 
geoscience organizations have formal or 
informal events at meetings. Use the 
information and links in Table 1 below 
to get started. Once you have some ideas, 
go to your advisor or department head to 
learn what has worked well for students 
in the past. Some things that sound good 
on paper might not be as good as they 
appear; others might be wonderful, but 
only one student in the U.S. will win 
the internship. That one student could 
be you, but don’t count on it: Be sure to 
FORMULATE a PLAN B, a PLAN C, etc.

Rules for Internships—don’t 
Miss This!!

Colleges and universities have their 
own rules and requirements that must 

be met before you do the internship, 
if you need to have course credit for an 
internship appear on your college tran-
script. In order to take an internship for 
credit at your home college or university, 
be sure you understand and follow the 
rules and requirements to allow you 
to do so and obtain credit. Typically, 
your school and the agency/company/
organization will need to execute an 
internship agreement, which typically 
specifies whether or not you will be paid, 
who the contacts are at the agency and 
your school, schedules of reporting and 
feedback on the student intern, and who 
will be covering your “workers compen-
sation insurance.” 

Speaking of pay, some internship 
providers will insist on paying the stu-
dent, others can never pay a student, 
and others haven’t decided whether to 
pay a particular student. Some organi-
zations charge tuition for the programs 
they offer and may provide college credit 
through an accredited college (which 
might transfer to your school to 
meet requirements of your degree 
program).  Negotiations for pay are 
typically between you and the internship 
provider—your advisor or department 
head rarely get involved in pay negotia-
tions. Even if you don’t get paid, all is 
not lost—if you do a good job without 
pay, internship providers may offer you 
a job and/or write you a good reference 
letter. Some departments or colleges 
have policies that prohibit students from 
getting BOTH pay and college credit for 
an internship; others allow both pay and 
college credit. 

Internships We Knew  
and Loved

One of my (WHH) undergraduate 
requirements at Middlebury College was 
to research and write a senior thesis, 
which we started contemplating at the 
end of our junior year. I got involved in 
studying sediment accumulation from 
paper mills and associated infauna/epi-
fauna in the “Lake Champlain Studies” 
program started by my advisor, Dave 
Folger. In addition to learning a bit about 
diesel engines and the judicious use of 
ether to start a cold engine in the winter 
(!!), I took a paid internship opportu-
nity to work with the Vermont Attorney 
General’s Office on lake studies. I worked 
with engineers and geologists, and was 
responsible for completing analyses on a 
set time schedule using precise protocols. 
When the data from that work and my 
thesis were used in a U. S. Supreme 

Court case, I had renewed motivation 
to go on to graduate school and pursue 
research. The internship experience and 
accomplishments allowed me to do both.

For one of us (MJU), a graduate 
internship fell right into my lap, so 
to speak. I had just begun my mas-
ter’s degree in Earth Sciences at the 
University of Northern Colorado, when 
the first author of this article forwarded 
me a solicitation for an intern posi-
tion at AIPG Headquarters from then 
Executive Director Bill Siok, CPG-4773. 
I eagerly expressed interest, and just a 
few short days later, I was visiting with 
Bill about the possibility of what turned 
out to be a paid internship with AIPG. 
As I was a former earth science teacher, 
he was interested in having me develop 
some materials about geology and what 
geologists do. The end products of the 
internship were several fact sheets and 
a brochure. I had taught geology and 
oceanography as part of the earth science 
curriculum as a teacher, but researching 
specifically about petroleum resources, 
fractionation, climate change, and more, 
helped me to better understand in detail 
more practical aspects and applications 
of geology. The simple act of researching 
led to a better understanding of how to 
conduct literature research and paid 
dividends when it came to completing 
my final master’s project. As an added 
benefit, Bill took me to various meetings 
of the professional geology community, 
which was extremely valuable to me per-
sonally and professionally. I count the 
AIPG internship as one of the principal 
cogs in the wheelhouse of my profes-
sional success in graduate school, and it 
was one of only a handful of experiences 
that spurred me on to future graduate 
education.

Parting Thoughts
It is not easy to set up an intern-

ship—you have to take the lead more 
often than not. The reason that agencies 
and companies want student interns is 
that you may have new ideas, novel ways 
of approaching problems, and different 
strategies even in the questions you 
ask. The companies and agencies are 
able to approach problems with fresh 
perspectives because you are there. 
If the internship provider offers you a 
job—that’s great! But if not, you often 
will have made many contacts with asso-
ciated industries and agencies that have 
a chance to meet you in a professional 
setting. Compared to your classmates 
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Type of Internship description Contact Information Comments
Government Agency 
(Various Federal, State, 
County, and Municipal)

Work for Earth Sciences 
agency such as geological sur-
vey, natural resources office, 
or GIS technical mapping 
office; geological hazards or 
resource assessment work 
typical

Check with your advisor 
and your college internship 
office; Look in your local yel-
low pages or search online 

Federal and State 
Internships highly competi-
tive; county and municipal 
internships more available; 
usually NO pay at govern-
ment internships—you will 
often be a “volunteer”; secu-
rity background check almost 
always required [See Figure 1 
for an example of a publicly-
funded internship experience]

Corporate/Company Mostly natural resource-
extraction companies finding 
water, hydrocarbons, or min-
erals; also environmentally- 
related work

Check with your advisor 
and your college internship 
office; check local companies 
and websites

If getting paid for intern-
ship is necessary, companies 
might be the best place to look

Consulting Firm Usually a multi-office envi-
ronmental engineering firm, 
or energy sector firm or, 
water-engineering firm

Check with your advisor 
and your college internship 
office; check local companies 
and websites

Typically large firm with 
many divisions and offices 
around the country.  Some are 
multi-national.

Experiential 
Organizations  
(Examples:  Geology Field 
Camps; Sea Education 
Association; And 
Student Conservation 
Association)

Non-profit organizations 
that focus on groups of people 
working together to accom-
plish tasks

http://www.sea.edu/
http://www.thesca.org/

gad-landing/?gclid=CMrFgs
nJmMECFSyCMgodpSsAFA

Generally very good for 
team-building and for over-
coming substantial field chal-
lenges; travel to site may cost 
you just to get there

[See Figure 2 for an exam-
ple of an experiential-type 
internship at sea]

Individual Proprietor Typically one person (or a 
few people) runs things

Look in your local yellow 
pages or search online 

As a single proprietor, 
there might not be continuous 
stream of work opportunities;  
check to see if the proprietor 
has a good track record work-
ing with interns

Professional Research Exploratory experiences in 
your major that place you 
with experts in the field

Check with your advisor 
and your college internship 
office Example: http://www.
orau.gov/netl/research-expe-
riences/index.html

You may work with a uni-
versity faculty member on 
research at your university 
or in a professional laboratory

Research Experience For 
Undergraduates

Funded by National 
Science Foundation; work on 
highly-specialized research

h t t p :/ / w w w . n s f . g o v /
crssprgm/reu/reu_search.jsp

Highly competitive and 
research focused; often in a 
university or college labora-
tory for the summer; stipend 
and travel allowance provided

Teacher/Educator Licensure 
Or Certification Programs

Often called “student 
teaching”; companies want 
gifted educators for a variety 
of training programs

Varies by state; depart-
ments of education typically 
run these 

There are one- and two-
year post-baccalaureate pro-
grams designed to prepare 
degree-holding individuals to 
become certified teachers for 
K-12; private schools often do 
not require teacher licensure 
or certification

Table 1.  Types and Descriptions of Internships.

the value of Professional internshiPs
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who did not take the extra effort to get 
internships, you are way ahead.

What happens if your internship 
bombs, your supervisor is less than pro-
fessional in your treatment, or the work 
does not meet your expectations? Well, 
aren’t you fortunate to have learned 
about those things before you land a 
full-time job or go on to graduate school? 
Some settings suit you, others might 
not. In our experience, it is rare that an 
internship fails to work out well for both 
the student AND the company. It is to 
everybody’s advantage that internships 
work out well. Sure it is a risk to go out 
and do internships—but not as much 
of a risk as being ill-prepared for your 
first job!

THINK IT OVER—AND THEN ACT!
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Figure 1. Kali Arenas coring during an intern-
ship at the Poudre Learning Center, (http://

www.poudrelearningcenter.org/).

Figure 2. Bill Hoyt aboard 
sailing school vessel 

Westward during experi-
ential scientific cruise in 

the North Atlantic (http://
www.sea.edu/).

Geoscience Online  
 Learning Initiative  

 (GOLI) - AGI/AIPG
You, as an AIPG Member, are invited and encouraged to submit a pre-

sentation 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 
presenters (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
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editor’s corner

Advice for Life 
From the Flight Crew
Jean M. neubeck, CPG-11438

No, I am not a former stewardess, but 
I wanted to become one once – the lure 
of places far from home, the adventures 
and all that. Then I wanted to become 
a pilot; heck, it was the ‘70s and women 
wanted “more.” Alas, there was no pilot 
license for this girl. But I still recall my 
first plane ride and peering over the 
rows of heads to watch the safety spiel. 
Enough about me, but I’ll get back to the 
pilot and that flight attendant shortly…

This TPG issue focuses on student 
geologists. You are the future of our 
profession. I had chosen solid themes for 
my column; being open to opportunities 
and maintaining one’s technical skills. 
After reading the articles by others I find 
that they have conveyed similar advice 
very well; in fact, better than I might 
have phrased the same thoughts. So I 
strongly urge all of you - students, new 
professionals, and seasoned geologists 
alike, to read their pieces. The authors 
have put forth much sound and sage 
advice that we all can apply. 

Now that I’m done promoting others’ 
very practical and realistic advice, let’s 
get back to the flight crew. Sitting on 
planes recently got me thinking that air-
line advice can be pretty philosophical.

Greetings, I’ll be your  
Captain today…

Respect your boss or supervisor. 
Bosses will change and you may become 
the boss someday. That goes for your 
coworkers, clients, and all others with 
whom you interact. And you never know, 
maybe they’ll help you some day - then 
again, maybe not depending on your 
attitude. 

And don’t be intimidated (for too long). 
The pilot looks confident and competent 
in that uniform. Have some confidence 
(or fake a little). That instrument panel 
sure is overwhelming if you scan it all at 
once. A pilot taught me to look at each 
gauge individually - that one’s the air 

speed, that one’s for altitude; hey, I can 
understand it now. It’s a lot easier if you 
break up a complex task into discreet 
objectives and steps. 

Please notify us if you cannot 
perform the duties in the emergency 
exit seat…

Your employer, client, family and oth-
ers WANT you to succeed. Ask for help, 
and mentor or help others when you can. 
Everyone has something to contribute. 
Sometimes it seems that everything 
goes wrong. Follow your supervisor’s 
lead, remain calm and focus so you can 
function. Don’t let ‘em see you sweat, but 
don’t be foolish. Seek others’ advice when 
the situation arises, or well before that 
point if explosives are involved.

In the unlikely event of a water 
landing… 

Of course, you cannot be prepared 
for every contingency that life will con-
tinuously throw at you. But you can be 
mentally prepared for the inevitable 
changes. You bought a ticket to Paris but 
landed in Brussels? Embrace Plan B, do 
that “different” job with a smile, accept 
that transfer, mourn that loss and learn, 
move on or try another strategy.

Make sure you have all your 
belongs before you exit… 

Always perform quality work, then 
proof read/check it (again). Learn to 
accept constructive criticism. Be graceful 
when compliments come your way, but 
be sure to share the credit. Use both posi-
tive and negative feedback to improve 
your performance. 

Your seat cushion can be used as 
a floatation device… 

Think outside the box, learn new skills 
especially by helping or watching others. 
Combine your outside skills with geol-
ogy; GIS, art, technology, etc. Exercise 
your brain regularly, and always check 
technology against your geologic sense 
and judgment. 

Put your own oxygen mask on 
first… 

“Do Your Job!” You cannot help the 
team or someone else until you under-
stand and complete your job. Even at 
entry level, your job is important, or I 
assure you, they would not be paying you. 
Philosophically, putting on your oxygen 
also means you must be mentally and 
sufficiently fit to help others. Take care 
to be well-rounded, stable, healthy, and 
engage in activities outside work.

Carry on baggage only… 
Only items that fit in the overhead 

bin or under your seat, please. Everyone 
makes mistakes, loses a job, has a bad 
experience(s). Use your critical thinking 
to evaluate your behavior, attitude and 
emotions, what went wrong, and how you 
can do perform better next time. Don’t 
use someone else’s behavior or words 
as excuses. You are a GEOLOGIST and 
want to be accepted for your ability and 
talent. You will encounter discrimina-
tion, adversity, politics, excuses, exter-
nal fault – don’t fall for it. Assess what 
you can control or influence; accept and 
learn. You may stand out from others, 
but be a geologist first. This is my favor-
ite advice and it has served me well for 
more than 32 years.

Thank you for choosing our air-
line… 

There are a thousand qualified geolo-
gists, consultants, researchers, manag-
ers, etc. who could replace you. They 
are actively applying, marketing, and 
researching ways to land your job. 
They’re waiting to hear from an employ-
er, client, or business associate that “the 
last person didn’t work out,” so don’t let 
them be referring to you. Be grateful for 
your opportunities. Remember to thank 
your clients, co-workers, employer, con-
tractors, suppliers, and even regulators 
when appropriate. 

Now fasten your seat belt and get 
ready for take-off.
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Robert G. Font, CPG-03953

test Your Knowledge

Answers on Page 28

1. This hexagonal mineral [(Ni, Fe, Mg) CO3] is commonly used as jewelry and has a yellowish apple green color with a hard-
ness of approximately 4.5 to 5: 

 a) Malachite
 b) Pyrope
 c) Gaspeite

2. A 50-foot specimen of this Mesozoic marine reptile was found in Svalbard in 2007. The animal is estimated to have weighed 
nearly 40 to 50 tons with a bite four times more powerful than T-Rex and present-day crocodiles, well in excess of 2 tons 
per square inch! 

 a) Pliosaurus
 b) Dyatrima
 c) Ichthyosaurus

3. This type of “mass movement” or “earthflow” occurs predominantly in regions where the ground freezes to considerable 
depth. As the permafrost thaws during warm periods, the top portion of the earth starts to move downslope. We know 
this process as:

 a) “Liquefaction”
 b) “Wetland development”
 c) “Solifluction”

4. In our studies of rock deformation, shear fractures, shear strength and the Coulomb-Mohr fracture criterion, consider the 
following equations of equilibrium:

• P3 sin θ – P sin θ + t cos θ = 0
• P1 cos θ – P cos θ – t sin θ = 0

 For the above, “P3” is the “minimum principal stress”, “P1” is the “maximum principal stress”, “θ” is the “angle between 
the shear fracture and the minimum principal stress direction”, “P” is the “normal stress at failure” and “t” is the “shear 
stress at failure”. Which of the following expressions allows us to calculate the “shear stress at failure (“t”) from a knowl-
edge of “P1”, “P3” and “θ”? 

 a) t = [(P1 * P3)/2] * (cos 2θ)
 b) t = [(P1 - P3)/2] * (sin 2θ)
 c) t = [(P1 + P3)/2] * (tan 2θ)
 d) Great Scott! Me, do this? Disgusting!
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President’s message

J. Foster Sawyer, CPG-10000 
foster.sawyer@sdsmt.edu

Engaging Students

Greetings friends, colleagues, and 
students in all membership categories 
of the American Institute of Professional 
Geologists! It is with great pleasure and 
anticipation of a successful and produc-
tive year for AIPG that I write this initial 
column as the 2015 President of AIPG. It 
seems particularly appropriate that this 
message should coincide with the stu-
dent issue of The Professional Geologist 
as I firmly believe that the future of 
our organization lies within college and 
university geoscience students and K-12 
students who are just beginning to learn 
about the wonders of our remarkable 
planet and the incredible importance of 
natural resources from the Earth.

Given these sentiments, one of my 
primary goals for 2015 is to build upon 
the excellent progress made in recent 
years to engage university students with 
AIPG. Our student membership num-
bers have grown dramatically as a result 
of efforts by the outstanding staff at 
the AIPG headquarters office, by mem-
bers across the country, and by actions 
of the National Executive Committee. 
Initiating free membership for students 
in 2011 was an excellent step taken 
by former President Sam Gowan and 
the national board that has facilitated 
recruitment of nearly three thousand 
student members since its inception. The 
Foundation of AIPG Board is also work-
ing to develop new programs such as the 
Young Professionals Program, student 
scholarship and internship programs, 
and other opportunities for students and 
young professionals. Another exciting 
development through the Foundation of 
AIPG is the recently launched William 
J. Siok Graduate Scholarship which will 
increase our engagement with graduate 
students and honors the tremendous 
contributions and career of recently 
retired AIPG Executive Director Bill 
Siok.

AIPG members also strengthen our 
student relationships by helping stu-
dents to better engage with industry 

through mentoring, networking, resume 
building, field trips to professional ven-
ues, and other industry oriented activi-
ties. AIPG members have historically 
done an outstanding job of supporting 
these endeavors; however, there is more 
work to be done. Internships, work 
co-ops, seminars by professional geo-
scientists on university campuses, and 
corporate sponsored scholarships and 
student competitions all are excellent 
avenues for engaging students with 
industry and preparing them to enter the 
work force upon graduation. I encourage 
AIPG members to promote these activi-
ties through their work environments 
and to share in these experiences which 
will greatly enrich the professional lives 
of students and professionals alike. 

In addition to student oriented activi-
ties, AIPG members need to engage fac-
ulty members of geoscience departments 
across the nation. A great way to do 
that is to include them in planning and 
hosting AIPG conferences, leading field 
trips, moderating technical sessions, 
judging poster sessions, and many other 
activities. Excellent opportunities for 
interactions with students and faculty 
are coming up at the next two annual 
conferences, in Alaska and New Mexico 
and I cordially invite and encourage 
your participation and suggestions for 
increasing our university relations and 
student interactions at these meetings.

A significant factor associated with 
engaging students and university facul-
ty with AIPG concerns the way in which 
they perceive professional certification 
and licensure. Students and faculty 
view examinations as the fundamental 
vehicle for demonstrating competency in 
a field of study, and many feel that exam-
ination-based licensure, registration, or 
certification is viewed more favorably, 
if not required, by potential employers. 
I have personally had students tell me 
that rather than join AIPG, they chose 
instead an organization that includes an 
examination as part of its requirements. 

There are too many issues associated 
with this topic to fully explore here; 
however, if we want to better engage the 
academic community we should consider 
a membership category that includes an 
examination. Such a category could have 
potential to strengthen AIPG and the 
geoscience profession at state, national, 
and international levels.

I’d like to close by thanking everyone 
in the AIPG community for their past 
and future support of the organization 
and for everything they do to make 
the geosciences a stronger profession. 
Geoscientists help to provide natural 
resources and energy supplies that fuel 
the world, and geoscience research pro-
vides fascinating, critical information to 
better understand our amazing planet. 
Together we can make a significant 
impact on elevating our profession to the 
level that it deserves.

For those who need only an occa-
sional search of the GeoRef database, 
it is easy to request a GeoRef custom 
search. A member of the GeoRef staff 
will conduct the search according 
to your specifications. The search 
results will be delivered by email.

To order a Custom Search, contact 
Jim Mehl at jmp@agiweb.org, (703) 
379-2480 ext 236 or Monika Long at 
ml@agiweb.org. 

The cost of a custom search is 
$225.00 plus $.45 per reference.

Please mention AIPG when order-
ing your custom search.
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answers to questions on Page 26

Answers:
1. The answer is choice “c” or “gaspeite”, a nickel, iron, magnesium carbonate.
 
 “Malachite” [Cu2 (CO3) (OH)2] is a green, monoclinic copper carbonate hydroxide mineral with hardness of 3.5 to 4. Its 

color is typically darker than that of “gaspeite”. 
 “Pyrope” [Mg3Al2(SiO4)3] is a red to purplish-black variety of garnet. The mineral is a cubic “nesosilicate” with a hardness 

of 7-7.5. 

2. The answer is choice “a” or “pliosaurus”.        
 
 Diatryma describes an extinct, giant flightless bird of the Eocene Epoch. It grew to a height of about 7 feet. It had massive 

legs and was probably a strong, fast runner. The head was large and supported a powerful beak.
 Ichthyosaurus was a Mesozoic reptilian counterpart of toothed whales. These animals had a fish-like tail, dorsal fin and 

paddle limbs. The pointed head allowed this carnivore to cut rapidly through the water. They averaged six to eight feet 
in length, but some probably grew much larger. 

 
3. The answer is choice c” or “solifluction”.
 
 Mudflows through “liquefaction” occur as loosely-packed sediment behaves in fluid fashion in response to ground vibra-

tions or through the sudden addition of water, bringing about the collapse of the sediment’s structure.
 “Wetlands” are land areas which becomes saturated with water, either permanently or seasonally. “Wetlands” consist of 

saturated soils, supporting distinct ecosystems and aquatic vegetation. 
          
4. The answer is choice “b” or {t = [(P1 - P3)/2] * (sin 2θ)}. The proof follows:
 
 We are given:
 P3 sin θ – P sin θ + t cos θ = 0   (1)
 P1 cos θ – P cos θ – t sin θ = 0   (2)
 To obtain the wanted equation for “t”, we can solve (1) and (2) for “P” and equate both expressions. Thus:
 P sin θ = P3 sin θ + t cos θ     (3)
 P cos θ = P1 cos θ - t sin θ     (4)
 P = P3 + t cot θ     (5)
 P = P1 – t tan θ     (6)
 P1 – t tan θ = P3 + t cot θ    (7)
 P1 – P3 = t tan θ + t cot θ    (8)
 P1 – P3 = t (tan θ + cot θ)    (9)
 P1 – P3 = t [(sin θ / cos θ) + (cos θ / sin θ)]  (10)
 P1 – P3 = t [(sin2 θ + cos2 θ) / (sin θ * cos θ)]  (11)

 Recalling trigonometric identities:
 sin2 θ + cos2 θ = 1     (12)
 sin 2θ = 2 sin θ cos θ     (13)

 ½ sin 2θ = sin θ cos θ     (14)

Substituting (13) and (14) into (11), we obtain:
P1 – P3 = t [1 / (½ sin 2θ)]    (15)
t = [(P1-P3) / 2] * (sin 2 θ)    (16)

Equation (16) is the answer that we seek and corresponds to our choice “b”. Simple stuff, isn’t it? Oh, well….
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answers to questions on Page 26

Robert A. Stewart, CPG-08332

 eXecutive director’s column

Geologic Hazards, 
Dramatic and Subtle

On January 12, 2015, a sinkhole opened abruptly on a 
residential street in Lafayette, Colorado, nearly swallowing a 
car. Happily, the driver was able to escape without injury, and 
his car was removed with comparatively little damage. The 
sinkhole was about eight feet deep, and 20 feet in diameter. 
Its location and the cause of the sinkhole was no surprise. 
Underneath was the main shaft of the Simpson coal mine, 
which operated in Lafayette from 1888 to 1927. The Town 
of Lafayette owes its name to Lafayette Miller, who owned 
the land with his wife Mary; they were successful farmers. 
Lafayette died of heatstroke in 1878. Mary continued the 
farm, and her business interest shifted to coal, which was 
discovered on her land in 1884. She then platted the original 
limits for the town, which she named for her late husband. The 
coal seam was 14 feet thick, and the mine produced over four 
million tons before it closed. The shaft, about 200 feet deep, 
was subsequently sealed at the collar with a concrete slab and 
buried. The town expanded over the original footprint of the 
mine, but the shaft remained below East Cleveland Street.

The sinkhole opened when the original slab settled, perhaps 
due partly to routine traffic vibration in the neighborhood built 
over the mine. Fortunately for the town, the State of Colorado 
pays for remediation due to this type of mine subsidence.  The 
initial response was to fill the sinkhole with flowable concrete, 
sub-base and finally bituminous pavement. At a later time, 
the plan is to grout the entire shaft to prevent further subsid-
ence. The coal seam was horizontal, and the big question is 
to what extent the abandoned workings are still open to the 
shaft, after nearly 100 years. That could mean a lot of grout.

Lafayette is part of the Boulder-Weld Coal Field, and the 
legacy of mining is extensive. Moreover, the mining records 
are quite good, enabling municipal planners and developers to 
avoid areas at risk from subsidence. The various documents 
are available through the Colorado Geological Survey, or local 
municipalities, via website or in person.  

Sinkholes are dramatic and get good media coverage. In 
Lafayette, the cause of the sinkhole was anthropogenic; else-
where, sinkholes due to karst open unpredictably. Eliminating 
the hazard requires avoidance of karst-prone areas, not always 
easy in urban and suburban areas. 

Less appreciated are risks due to naturally-occurring min-
erals and elements. Asbestos, radon and lead in paint are 
perhaps the best examples known to the general population, 
through routine testing as part of real-estate transactions. 
More problematic are less-publicized and more subtle geologic 
hazards due to slow but persistent migration of various metals 
in vapor and liquid phase through rock and soil. Our ability 
to understand such hazards reflects the incredible advances 

in analytical instrumentation since the mid-20th century, 
enabling geologists to detect and record natural geochemical 
processes on local and global scales. 

I’m presently reading Four Billion Years and Counting 
– Canada’s Geological Heritage, published in October 2014 
by the Canadian Federation of Earth Sciences. This book takes 
the reader through geologic time from the beginning (the 
4,030-million year Acasta Gneiss of the Hadean Eon) to the 
present (Anthropocene Epoch).  The photographs are beauti-
ful, and with colorful maps and explanatory graphics, lead the 
reader through concepts and places from coast to coast, and 
the Great Lakes to the Arctic. 

Part 3 of Four Billion Years and Counting is Wealth 
and Health, which contains an interesting chapter, Toxins 
in the Rocks. One of the central discussion points is how 
bioconcentration and biomagnification affect the food chain. 
Cadmium is concentrated by lichens, a staple food of caribou, in 
which the cadmium collects in certain organs. Mercury vapors 
naturally emanate from black shales and as a vapor or liquid 
phase along faults under lakes, biomagnifying in the food chain 
to apex predators that also happen to be food sources. The lat-
ter include humans (“Sick from Sushi” – Consumer Reports, 
October 2014). Other examples include arsenic and fluoride 
in well water, and selenium-accumulating plants.  The subtle 
effects of geologic hazards are often difficult to diagnose. Just 
as the dosage makes the poison, so does knowledge promote 
avoidance, regardless of the hazard.

Stay tuned for more impressions of Four Billion Years 
and Counting, a thoroughly enjoyable and engaging read.

The Lafayette sinkhole, mostly filled with grout,  
January 15, 2015.
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Professional ethics and Practices - column 153

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 col-
umns, 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 improve-
ments 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

Student Interest Topics
As this issue of the TPG is a student 

issue, I’m sharing some thoughts that 
students might find useful.

Business cards are a must for net-
working. Several students attended the 
Social Licensing conference in Denver 
and were able to connect with some 
energy company employees to talk about 
arranging for an energy expo at their 
university. The company employees 
had business cards with their contact 
information while the students did not. 
You’ll never know when such cards will 
be handy. They don’t have to be fancy 
and so you can either buy them cheaply 
or join with a friend or two to buy the 
business card stock you can run through 
your printer. The point is to have them to 
hand out to those you meet at meetings, 
etc. In a related matter, use a personal 
email address on your cards rather than 
your student address so that you can be 
reached outside of school or once you’ve 
graduated.

Income tax deductions for 
geoscience equipment: if you earn money 
from a summer job or by working for a 
professor, you may be able to deduct 
the costs of your job-related profes-
sional supplies and equipment from 
your income taxes. Items like hard-toed 
boots, hard hats, safety vests, hammers, 
dues to professional associations, costs 
to attend meetings, etc. will qualify. 
How much you can deduct depends on 
whether your income is reported to you 
on Form W-2 or Form 1099. If your 
income comes via a 1099, you can use 
Schedule C to deduct the full costs. If 
your income is reported on a W-2, then 
you can only deduct the costs exceeding 
2% of your adjusted gross income. Every 
little bit helps.

Professional flexibility is needed 
to keep working: the cyclical nature of 
employment for private sector geoscien-
tists is a continuing fact of life. Having 
a solid geoscience background in a vari-
ety of areas will permit you to switch 
fields as necessary. I know a number of 
geoscientists who started in the mining 
business or the oil business who switched 
to environmental or engineering jobs. In 
addition to skills you need a good net-
work across the geosciences so that you 
know what’s going on and have contacts 
across the geosciences. This is something 
that being active in AIPG provides.

Field Camp: It’s not Optional for 
the Professional, this is the title of the 
lead topic in PE&P column 131 in the 
Jan/Feb ′11 TPG. If you haven’t taken or 
made plans to attend a field camp, do so 
for the reasons set out in that discussion. 
As a t-shirt I have reads, “The geologist 
who sees the most rocks wins.” There’s no 
substitute for seeing geology in the field. 
Rocks really hang out in the mountain 
west and if you haven’t visited, do so. 
Read Stephanie Jarvis’ (then SA-1495) 
“Notes from the field” Student’s Voice 
column in the Sep/Oct ′11 TPG and 
Kristina Pourtabib’s, SA-3410, “A 
capstone experience” Student’s Voice 
column in the Sep/Oct ′13 TPG on the 
value and importance of field camp (back 
issues of the TPG are available on AIPG’s 
website).

Volunteer: Jean neubeck’s, CPG-
11438, Editor’s Corner, “Positive Side 
Effects of Selfishly Volunteering (Yes, I 
meant Selfish)” in the Oct/Nov/Dec ′14 
TPG is an excellent discussion of the 
benefits of volunteering in professional 
organizations. Start with the geology 
club at your school. If it’s not an AIPG 
Student Chapter, form one. Participate 
in your local Section’s meetings and field 

trips and those of other local geoscience 
organizations. Volunteer to help with 
these activities and in other ways. 
Practicing professionals welcome the 
help and are eager to get to know our 
younger colleagues. You’ll be surprised 
at the job counseling and opportunities 
you’ll be exposed to. This is also known as 
networking; read Stephanie Jarvis’s, 
YP-0125, “Transitions” column in the 
Apr/May/Jun ′14 TPG.

Reflections on a Geologic Career is 
a free publication from AIPG’s website 
in which a number of geoscientists from 
across the geoscience profession reflect 
on what they wish they’d known when 
they started their careers. If you don’t 
have a copy, download one and read it.

Questions for 
Students and Young 
Professionals

I prepared Figure 1 showing the 
age frequency distribution of all AIPG 
members for whom AIPG has a birth 
year, a total of 5,554 members. The dis-
tribution is not surprising and reflects 
similar histograms prepared over the 
years. It is essentially identical to an 
age frequency histogram I prepared in 
September 2011. Those over 80 years 
of age are the remnant of what was a 
frequency high 35-40 years ago. Those 
between 51 and 70 years of age were 
young then and now form the prominent 
high distribution. Those 30 years of age 
or less form a new high. These are the 
students and young professionals who 
will become the leaders of the geoscience 
profession and, we hope, of AIPG in the 
coming years. Currently, 66% of the 
membership is older than 50 while 20% 
are 35 and under. The 14% between 35 
and 50 are those who managed to stay 
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in the profession during some very lean years. Some of these 
are also members of a generation that didn’t join organizations 
while growing up and still don’t.

AIPG is very interested in learning what its Student and 
Young Professional Members would like from the Institute. 
You are the future of the organization. What can the 
Institute do to encourage Student Members to become Young 
Professional Members when they leave school? What are the 
best methods of communicating with you? How can we help 
you in your careers? 

One suggestion is to make the TPG more web interactive, 
allowing easy access to individual articles by clicking on links 
rather than being in its current single PDF file format. If 
this is something you would like, please let the Editor know. 
Suggestions or examples of such implementations would be 
welcomed as well.

I addressed the issues of “Moving from School to Professional 
Life” in column 146 (Jul/Aug ′13), which included contributions 
from dawn Garcia, CPG-8313, Mike Redman, and Rick 
Powers, CPG-6765. This discussion is worth reviewing.

2015 Proposed AGI Guidelines for 
Ethical Professional Conduct

I am a member of an American Geoscience Institute (AGI) 
committee that worked on updating AGI’s Guidelines for 
Ethical Professional Conduct during this past summer and 
fall.1 The previous version was published in 1999. These pro-
posed Guidelines are organized differently from many profes-
sional codes of ethics, including AIPG’s. The two main areas 
of focus are the professional geoscientist’s responsibilities in 
day-to-day activities and as a member of a professional and 
geoscientific community. 

The proposed AGI Guidelines are available for consideration 
by all AGI member societies, including AIPG. The proposed 
Guidelines are aspirational and are not the basis for disci-
plinary activity. Whether discipline is needed is a decision 
for individual societies. The AIPG Executive Committee will 
be considering whether AIPG should endorse these proposed 
Guidelines at the February Executive Committee meeting. 

The proposed AGI Guidelines are: 
Preamble: Geoscientists play a critical role in ethical 

decision-making about stewardship of the Earth, the use of 
its resources, and the interactions between humankind and 
the planet on which we live. The public must trust and have 
confidence in the work of individual geoscientists and the geo-
sciences as a profession. The American Geosciences Institute 
(AGI) expects those in the profession to adhere to the highest 
ethical standards in all professional activities. Geoscientists 
should engage responsibly in the conduct and reporting of 
their work, acknowledging the uncertainties and limits of 
current understanding inherent in studies of natural systems. 
Geoscientists should respect the work of colleagues and those 
who use and rely upon the products of their work.

In day-to-day activities geoscientists should:
• Be honest.
• Act responsibly and with integrity, acknowledge limitations 

to knowledge and understanding, and be accountable for 
their errors.

• Present professional work and reports without falsification 
or fabrication of data, misleading statements, or omission 
of relevant facts. 

• Separate facts/observations from interpretations.
• Accurately cite authorship, acknowledge the contributions 

of others, and not engage in plagiarism.
• Acknowledge and act on real or perceived conflicts of inter-

est.
• Continue professional development and growth.
• Encourage and assist in the development of a diverse and 

inclusive workforce.
• Treat colleagues, students, employees, and the public with 

respect. 
• Keep privileged information confidential, except when doing 

so constitutes a threat to public health, safety, or welfare. 
As a member of a professional and scientific community, 

geoscientists should:
• Promote greater understanding of the geosciences by other 

technical groups, students, the general public, news media, 
and policy makers through effective communication and 
education.

• Acknowledge the complexities and uncertainties of Earth 
systems.

• Use their technical knowledge and skills to protect public 
health, safety, and welfare, and enhance sustainability of 
society. 

• Inform the public about natural resources, hazards, and 
other geologic phenomena clearly, accurately, and respon-
sibly.

• Advocate responsible stewardship of the planet through an 
improved understanding and interpretation of Earth sys-
tems, and by communicating real and potential implications 
of human actions. 
The AIPG Code of Ethics has the following headings:
Preamble
Canon 1. General Obligations
Canon 2. Obligations to the Public

1. Formation of this AGI committee was one result of the AGI Leadership Conference on Ethics described in column 148, Nov/Dec ′13.
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Figure 1.
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Canon 3. Obligations to Employers and Clients
Canon 4. Obligations to Professional Colleagues
Canon 5. Obligations to the Institute and the Profession

The AIPG Code of Ethics contains a number of Standards 
and Rules under the Canons and goes into considerably more 
detail than the proposed AGI Guidelines. Because the AIPG 
Code of Ethics is enforced, this additional detail is appropriate 
to provide further guidance about the Code’s provisions. These 
columns have provided more detail of various provisions over 
the years (a topical index of these columns, which is updated 
with each new TPG issue, is posted on AIPG’s website).

The following bullet points from the proposed AGI Guidelines 
address issues that are not currently part of or are not as 
explicitly stated in the AIPG Code of Ethics:
• Separate facts/observations from interpretations.
• Encourage and assist in the development of a diverse and 

inclusive workforce.
• Promote greater understanding of the geosciences by other 

technical groups, students, the general public, news media, 
and policy makers through effective communication and 
education.

• Acknowledge the complexities and uncertainties of Earth 
systems.

• Inform the public about natural resources, hazards, and 
other geologic phenomena clearly, accurately, and respon-
sibly.

• Advocate responsible stewardship of the planet through an 
improved understanding and interpretation of Earth sys-
tems, and by communicating real and potential implications 
of human actions.
Revising the AIPG Code of Ethics to incorporate these pro-

posed Guidelines is something AIPG should consider doing. 
If anyone would like to work with me on this revision to the 
AIPG Code of Ethics just let me know. I will welcome your 
thoughts and suggestions.

Social Licensing—a new Responsibility 
for Exploration Geoscientists

As stated in the brochure for the Social Licensing—
Achieving Public Support Conference held in Denver on 
November 10, 2014, “The term “Social License to Operate” 
(SLO) was originally adopted for use by the Canadian min-
ing industry in the late 1990s, and referred to the concept 
that social permission was needed for a mining company to 

conduct its operations, for example from local communities 
or indigenous people. Since then, the premise of the SLO has 
been extended to other geological challenges faced by society, 
such as fracking for oil and gas development, radioactive waste 
disposal, carbon capture and storage, geologic hazards, and 
deep-well injection of wastewater.

“The lay public is frequently uninformed or misinformed 
about the complex scientific and technical challenges that 
accompany these issues. This problem is typically coupled with 
a general lack of knowledge about subsurface geology. The SLO 
seeks to alleviate this problem through a variety of public par-
ticipation strategies to engage with citizens, communities, and 
stakeholder groups. Through this process, geoscientists can 
develop an understanding of public knowledge and concerns.”

Social licensing involves far more than complying with 
environmental and other regulatory requirements. The need to 
obtain general public support is both critical and increasingly 
covered by statements promulgated by various advocacy and 
industry groups. NIMBY’s (not in my back yard) are every-
where and not all of them can be convinced that your project 
should go forward. But you do need majority support for your 
project. Figure 2 shows the change in emphasis in guidelines 
from an emphasis solely on regulatory and environmental 
compliance through growing attention to social issues to an 
emphasis on sustainable development for natural resource 
projects of all types. Similar trends affect the oil and gas 
industry as demonstrated by the recent growth in anti-fracking 
initiatives in the United States.

Figure 2. The shifting emphasis towards social licensing in mining 
industry guidelines (after Matt King slide, AIPG Social Licensing 

Conference, Denver, 11/10/14).

Geologic Ethics & Professional Practices 
 is now available on CD

This CD is a collection of articles, columns, letters to the editor, and other material addressing 
professional ethics and general issues of professional geologic practice that were printed in The 
Professional Geologist. It includes an electronic version of the now out-of-print Geologic Ethics 
and Professional Practices 1987-1997, AIPG Reprint Series #1. The intent of this CD is collection 
of this material in a single place so that the issues and questions raised by the material may 
be more conveniently studied. The intended ‘students’ of this CD include everyone interested 
in the topic, from the new student of geology to professors emeritus, working geologists, retired 
geologists, and those interested in the geologic profession.

AIPG members will be able to update their copy of this CD by regularly downloading the pe&p 
index.xls file from the www.aipg.org under “Ethics” and by downloading the electronic version of 
The Professional Geologist from the members only area of the AIPG website. The cost of the CD 
is $25 for members, $35 for non-members, $15 for student members and $18 for non-member 
students, plus shipping and handling. To order go to www.aipg.org. 

Professional ethics and Practices - column 153
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One of the important points made during the Conference 
was that exploration geoscientists, whether in mining, petro-
leum, dam siting, highway route investigations or improve-
ments, or whatever the proposed the proposed project is, are 
generally the first “boots on the ground.” Therefore, their 
actions affect how the social licensing process, and therefore 
the project’s success, proceeds. Do they attempt to learn about 
the local area and population and what their wants, needs, 
and desires are? Do their activities leave a positive or negative 
impression of the proposed project? Even where a prospect 
doesn’t pan out, experience indicates that the prospect will 
be revisited by others from firms with differing project hurdle 
rules and/or mineral prices change. The impressions made by 
the first and subsequent teams are important. This point was 
made by several of the speakers at the conference and has been 
made elsewhere (e.g. Andrew T. Swarthout, 2014, Another 
Important Role for an Economic Geologist: SEG Newsletter, 
no. 98, July 2014, p. 8).

debra Struhsacker, CPG-8259, captured this point in 
Figure 3 in which the professional (mining industry or oth-
erwise) must constantly juggle balls representing community 
relations, science & technology, media relations, government 
relations, and regulatory requirements. All the balls are 
important and dropping any one may cause delays, higher 
costs, and possible project failure. 

Figure 3. Debra Struhsacker, CPG-8259, from “Hard Rock Mining 
Communications Strategies Case Histories,” AIPG Social Licensing 

Conference, Denver, 11/10/14; drawn by Peg O’Malley.
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2015 Energy Exposition with Technical 
Sessions Presented by AIPG

CALL FOR ABSTRACTS - submit online
Abstracts due March 9, 2015
 June 24 - 25, 2015
 Billings, Montana 

Transect Across the Beartooth 
Mountains Front Laramide Triangle 
Zone: dean, Montana to The Golf 
Course

Field Trip June 26, 2015

For more information on Technical Sessions and the Field 
Trip, visit the AIPG website at www.aipg.org.

These downtown hotels provide free shuttle service to/from 
the Billings International Airport. The Energy Exposition 
will provide free shuttle service to/from the MetraPark Expo 
Center.

Crowne Plaza
 27 N. 27th Street, Billings, MT 59101
 (406) 252-7400
 Expo rate: $129 per night 

Northern Hotel
 19 N. Broadway, Billings, MT 59101
 (406) 867-6767

 Expo Rate: $135 per night 

Visit the AIPG Booth!
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William J. Stone, MEM-2164

ET Measurements 
Require Care

Invitation from AIPG to 
Submit Articles 

 You are invited to submit an article, 
paper, or guest column based upon your 

geological experiences or activities to 
the American Institute of Professional 

Geologists to be included in “The 
Professional Geologist” (TPG) quarterly 

journal. The article can address a 
professional subject, be technical in nature, 

or comment on a state or national issue 
affecting the profession of geology.

Article submissions for TPG should be 800 
to 3200 words in length (Word format). 
Photos, figures, tables, etc. are always 

welcome! Author instructions are available 
on the AIPG website at  

 www.aipg.org.

Please contact AIPG headquarters if you 
have any questions. AIPG email is aipg@

aipg.org or phone (303) 412-6205.

Have You Paid Your 2015 Dues?
In accordance with Article 8, Section 

8.2.1, of the Bylaws, Annual Membership 
dues are due and payable January 1, 2015. 
Those members whose dues are not paid by 
February 15, 2015, will be suspended.

A late fee will be required for dues paid 
after February 15, 2015.

Login to the AIPG website to pay. You 
will receive a receipt by email when your 
payment is processed. 

 Thank You!!

Water budget is an important aspect of water-management 
studies. Precipitation is the ultimate source of water resources. 
Upon reaching the ground it is distributed in one of three 
ways: runoff (RO), evapotranspiration (ET) or recharge (R). 
Therefore, the water-balance equation is commonly general-
ized as P = RO + ET + R. If data are available for all but one 
of these parameters, the value for the unknown one can be 
backed out, for example, ET = P – (RO + R). But until recently, 
solving the equation was made difficult because two of the 
parameters, ET and R, were usually unknown. However, 
technological advances now facilitate the measurement of ET 
and a mass-balance method, using soil-water chloride content, 
gives long-term average recharge rates. 

In the case of ET, the rate of passage of a laser beam or 
sound wave between a transmitter and receiver over a short 
known distance can be used to determine the water content 
of the air and ultimately the water loss from plants and soil 
beneath it. These methods were designed for use on the air 
over large fields of single agricultural crops. However, the 
USGS has successfully applied the methods to large, uniform 
stands of native vegetation as well (for example, greasewood 
in Nevada). 

A failed ET study I learned about provides some pointers on 
how not to apply the method. A station was reportedly set up 
along a stream in a fairly deep, narrow canyon where a single 
species of pine was the main vegetation type. So far so good. 
But the instruments were placed a few feet above the ground 
surface rather than above the vegetation canopy, reportedly to 
target evaporation from the soil. The original method measures 
that as well as transpiration since it is the total water loss to 
the atmosphere that is of interest in water-balance studies. 
Furthermore, instruments were not left in place for regular 
monitoring, but deployed only when measurements were to be 
taken. Finally, power was to be provided by solar panels, but 
these were inexplicably set up on a north-facing slope where 
they were in the shade much of the time. 

As might be expected, few data were generated and, per-
haps mercifully, a flood eventually wiped out the short, poorly 
anchored instrument platform. Fortunately, the expensive 
instruments were not present at the time. The tall, heavy 
towers normally used to properly deploy the equipment would 
have withstood most runoff events. Tip: if a flood wipes out 
your ET study, you’re probably doing it wrong! 

Dr. Stone has more than 30 years of experience in hydro-
science and is the author of numerous professional papers 
as well as the book, Hydrogeology in Practice – a Guide to 
Characterizing Ground-Water Systems (Prentice Hall). Feel 
free to argue or agree with him by email (wstone04@gmail.
com).
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educator’s Page

Michael J. Urban, MEM-1910

University Life: A Few 
Things You Ought to Know

Whether you are new to college, or 
a returning student, you may want to 
learn a bit more about how the university 
you attend functions. You may already 
have a major and be on track to complete 
your degree in four or five years, a feat 
that is becoming more challenging with 
each passing year it seems. In any case, 
go ahead and read on for a glimpse into 
the inner workings of higher education.

There is, of course, a difference 
between 2-year and 4-year colleges, 
and the present discussion will be con-
strained to traditional 4-year under-
graduate and graduate institutions of 
higher learning (referred to, typically, as 
colleges, universities, schools [e.g., school 
of mines], institutes [e.g., institute of 
technology], seminaries, or academies). 
The broadest classification separates 
these institutions into public, private, 
or military.1 The Carnegie Classification 
system further describes post-secondary 
institutions based on size and type; for 
example, doctorate-granting research 
universities (extensive, intensive), 
master’s level colleges and universities 
(small, medium, large), baccalaureate 
colleges (e.g., liberal arts), and spe-
cialized schools (e.g., Medical Schools, 
Theological Seminaries), are some of 
the designations.2 And, the degree you 
are able to earn depends on the type of 
institution you attend: undergraduate 
(e.g., bachelor’s) or graduate (e.g., mas-
ter’s or doctorate).

What Are the Kinds of 
degrees?

For purposes here, I will assume you 
may be considering a career in geology 
or a related field of science. Unless you 
are seeking a position as some kind of 
technician, you will likely need to earn at 
least a bachelor’s degree, but depending 
on your ultimate career goals, a master’s 
or doctoral degree may be in your future. 
The traditional four-year undergraduate 
degrees are a Bachelor of Science (B.S.), 
Bachelor of Applied Science (B.A.S or 
B.A.Sc.), or Bachelor of Arts (B.A.), and 
each moniker might denote a slight 
difference in focus; for example, a B.S. 
degree characteristically recognizes a 
focus in one of the sciences, engineering, 
or technology, whereas a B.A. degree 
may more than likely recognize a focus 
in the social sciences or humanities.3 
The bachelor’s degree is considered to 
be the entry-level requirement for most 
professional careers. 

Once an undergraduate degree is in 
hand, you may opt to pursue graduate 
studies toward either a master’s degree 
or doctorate (or both). There are similar 
types of master’s degrees to bachelor’s 
degrees, for example both a Master of 
Science (M.S.) and Master of Arts (M.A.) 
exist, and these degrees more often than 
not require about two years of full-time 
coursework. The pathway to completing 
a master’s degree routinely ends with a 
formal research project – or thesis – and a 
comprehensive exam. A new alternative 

master’s degree, the Professional Science 
Masters (PSM), has been authorized 
by the Council of Graduate Schools.4 

These degrees typically focus on science 
or technical content (50% of the course-
work), professional skills (such as com-
munications, accounting, organizational 
management and the like), and include 
an applied internship at a company or 
agency. Though research might be a part 
of the degree, a thesis is typically not 
required. There are over three hundred 
of these degrees available now (see the 
references for a web link). 

A doctoral program may be entered 
into directly after earning an under-
graduate four-year degree, or after com-
pleting a master’s degree, and in most 
discipline areas, is referred to as a ter-
minal degree or the highest attainable 
academic degree in a field of study.5 
Finishing a doctorate generally exceeds 
three years, and almost always entails 
writing a dissertation – an original 
research investigation of considerable 
rigor – and successfully passing a set 
of comprehensive examinations. The 
most common type of doctorate earned 
in academia is the Doctor of Philosophy 
(Ph.D.), but there are other types as well 
(e.g., Doctor of Education, Ed.D.). The 
Ph.D. is so-named not because it focuses 
on “philosophy” as a discipline – as a 
few too many people mistakenly believe 
– but because it accentuates research in 
a specific discipline.6 

1. Military academies will be excluded from this discussion.
2. For more details about the Carnegie Classification system, see the references.
3. There are exceptions to this general description. It is possible to earn a B.A. degree in one of the so-called “hard” sciences (i.e., chemis-

try, physics, geology, etc.),but typically there is more freedom to select elective classes than in a standard B.S. program, which would 
include more required courses in the major. The word “hard” is used here to contrast with the “soft” (or social) sciences, and is not a 
reflection, per se, on the complexity of the program of study.

4. The Council of Graduate Schools is a national organization dedicated to leadership and research in graduate education in the United 
States (it also includes members outside the U.S.). Visit their website: www.cgsnet.org

5. Some discipline areas may end at the bachelor’s or master’s level and there would be no equivalent doctorate, in which case, such a 
degree would be “terminal.”

6. Philosophy heralds from the original Greek “philos” (love) and “sophis” (wisdom), and literally means “love of wisdom” – in the sense 
that someone studies the knowledge, or wisdom, in a specific discipline area, like maybe geology.
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Who and What Are 
Professors?

The academy, a reference to the “for-
mal academy” of higher learning (i.e., col-
lege or university), employs individuals 
with advanced degrees to teach, conduct 
research, and serve the academic insti-
tution. Most of the individuals teaching 
your university classes hold terminal 
degrees, usually doctorates, in their 
respective fields of study. So, your geol-
ogy professors likely hold at least a mas-
ter’s degree, but more often, a doctorate 
in geology or a related discipline. As 
I bandy about the word “professor,” it 
occurs to me that I ought to describe what 
this means. The nomenclature of the 
faculty at universities is hierarchical, 
meaning that there are certain classes 
of faculty within the academic caste sys-
tem. In general, regular departmental 
faculty members are called professors, 
and depending on the institution, their 
individual emphasis may be teaching, or 
at larger institutions, research. The pro-
fessor’s load, in other words what he or 
she does each semester at the university, 
may be primarily teaching, research, or 
a combination of both. Most professors, 
even if they are predominately dedicated 
to research, will teach a couple of classes 
a year.

Faculty members may be lecturers 
or professors. A lecturer is often a title 
reserved for term-specific instructors, 
full-time non-tenure track7 instructors, 
faculty not holding a terminal degree, or 
part-time instructors. Full-time faculty 
members at the institution, who are on 
a tenure-track or on a fixed term, are 
referred to as professors. Entry level 
members of the faculty are generally 
hired as assistant professors. Assistant 
professors are not tenured and reside 
at the bottom end (or, is that backside?) 
of the seniority list at a university. The 
next rung up on the professional ladder 
of academic standing is occupied by the 
associate professor. Associate professors 
are usually, but not always, tenured, 
meaning they have continuing contracts 
for subsequent future employment at the 
university and are more-or-less “secure” 
in their jobs.8 The highest rank held by a 
member of the faculty is usually that of 

full professor. These folks are the senior, 
or most veteran, members of the faculty.

At least colloquially, there is a dis-
tinction between staff, faculty, and 
administration at a university. Staff 
members are non-faculty employees, 
such as administrative assistants, coun-
seling providers, recruiters, and other 
professionals and paraprofessionals. 
Members of the faculty are the instruc-
tors. Administration encompasses the 
upper tier of leadership, and each depart-
ment (or college) is under the direct 
supervision of a dean. A provost is the 
academic leader at the institution and 
oversees all aspects related to the func-
tionality of teaching and learning. There 
will also be one or more vice presidents 
and a president at the academic insti-
tution, who are the political entities at 
the university, responsible for securing 
donations, obtaining funding, and man-
aging the community integration of the 
institution.

What Are Majors and 
Minors?

A lot of students begin formal aca-
demic preparation as undeclared majors 
at a university. The major is the pri-
mary field of emphasis, such as geol-
ogy, business, accounting, engineering, 
mathematics, nursing, information 
technology, computer programming, 
etc. Most degrees consist of a general 
coursework (or liberal arts) component 
plus a major component. In other words, 
in addition to pursuing classes in your 
desired field of study (i.e., the major), 
university students are required to com-
plete a number of liberal arts electives 
(e.g., philosophy, physical education, 
health, whatever may be outside the 
major). The purpose of this requirement 
is to provide students a rich and diverse 
background in general subject matter 
knowledge. Students often must take so 
many classes or credits in various catego-
ries of liberal arts study as a minimum 
requirement at the university regardless 
of the intended major. 

In addition to the required major and 
set of elective liberal arts credits, stu-
dents may select a minor field of empha-
sis. For example, some students may 

major in biology and minor in chemistry, 
or major in physics and minor in math-
ematics. A minimal number of credits 
are required in a university minor. The 
usual total number of credits to earn an 
undergraduate degree from a university 
is around 120 (semester credits). 

how are Grades 
determined?

What has been covered so far is 
peripheral information, useful for under-
standing the general functionality of a 
university. Next, I want to take a brief 
look at assessment – clearly one of the 
most essential, and directly relevant, 
aspects of formal schooling. Be advised 
that each professor has his or her own 
way of grading – within the institution’s 
allotted grade determining scheme – so it 
is vital to understand just how your per-
formance in each class will be calculated. 
I include this here because when I first 
started out as a college student, nobody 
explained any of this to me, and it is very 
useful to understand. Whether you agree 
with the idea of assigning grades based 
on performance or not, most academic 
institutions do formally assign letter 
grades (or numerical equivalents). Let’s 
quickly delve into this a smidge more. 
Grade Point Average

Your grade point average (GPA) is a 
reflection of your formal academic per-
formance at the institution, and you will 
likely receive a GPA for each semester’s 
performance as well as your to-date 
cumulative record at the institution. 
Universities determine GPA by assign-
ing a numerical value to each equivalent 
letter, such as “A = 4.0” and “B = 3.0;” 
occasionally, an institution will include 
a +/- for the grades, such as “A = 4.0”, 
“A- = 3.7”, “B+ = 3.3”, etc. To figure out 
your GPA, take the numerical value for 
the grade you have earned and multiply 
it by the number of credit hours; sum 
the totals for each class in the semester 
and divide by the completed number of 
credits in the term.9 See Table 1 on next 
page for an example. 
Weighted Percentages

A common practice among instruc-
tors at any level is to assign a weighted 

7. Probationary faculty that are working toward tenure are said to be on a tenure-track.
8. The means by which a professor earns tenure varies greatly by college or university, but usually involves some combination of success 

in teaching, scholarship (research/publications), and/or professional service. Some institutions, particularly many private ones, do not 
grant tenure.

9. The example here only describes classes for which A-F grades are obtained and not “satisfactory” or “unsatisfactory” grades. The refer-
ences include a detailed itemization of which point values are assigned to which letters (e.g., C+ = 2.33).
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percentage relative to each category in 
a course. So, in a non-laboratory geology 
class, you may have fifty percent of the 
course grade based on performance on 
two examinations (midterm and final), 
thirty percent determined by assign-
ments, and twenty percent from partici-
pation. In order to calculate your final 
grade percentage in the class, you need 
to take into account the weighted values. 
See Table 2 above for an example.
 Grading on a Curve

In many cases, your professors will 
use a “straight percentage” grading 
scheme, where an “A” in the class cor-
responds to performance at the 90% 
level or above.10 In some instances, a 
course professor may choose to “grade 
on the curve.” This can mean different 
things to different people, but in general, 
refers to assigning grades based on the 
assumption that a typical distribution 
of grades should be found on a normal 
curve (hence, use of the word curve in 
“grading on the curve”).11 An individual 
instructor may take a specific approach 
to “curving” and presume that 10% of 
the students in his class should earn an 
“A.” It is important to note that it is the 
instructor who identifies the percent-
ages he or she will use for each letter 
grade. In the example below, suppose 
the average on a test in the class is 85%, 

and therefore, the center of the normal 
curve is placed at 85%. In this case, 
the instructor has arbitrarily elected to 
adopt a distribution calling for grades as 
shown in Table 3. Figure 1 shows how the 
distribution fits on the normal curve. If 
there are 100 students in the class, then 

educator’s Page

Figure 1. Illustration of the percentages of 
students that would fall within 1, 2, and 3 
standard deviations of the mean (85). Note: 

The curve and values are not to scale.

10. Usually 90-100% = A; 80-89% = B; 70-79% = C; 60-69% = D; < 59% = F. The real difference between grading straight percentage or 
grading on a curve is choosing to adopt a criterion- or norm-referenced approach (with the former referring specifically to straight 
percent, where in theory, everybody could earn an “A” in the class; contrast this with the latter, where only a specific percentage of 
students will earn an “A” even if the lowest percentage earned by a student in the entire class is 90%). 

11. Normal curve from statistics, also called a Bell curve. Strictly speaking, a true normalization for grading would base grades on stan-
dard deviation within the normal curve; therefore, identification of the exact middle of the curve would be where 50% of the scores 
fall above and 50% below. One standard deviation from the middle would include 34% of the scores; between one and two standard 
deviations would contain approximately 14% of the scores; more than three standard deviations would be about 2% of scores. Many, 
if not most, professors grading on a curve modify the assumed percentages among standard deviations (e.g., 5-10%, rather than 2%, 
of students should earn A’s). [The description herein is not an endorsement on my part for grading on a curve.]
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5 would receive “A’s,” 20 would receive 
“B’s,” and so on. For more details about 
grading on a curve, see the references.

Cluster Scores
Another common practice is looking 

at the natural divisions among clusters 
of scores on an assignment or test, and 
then defining the ranges of the clusters 
as particular grades or percentages. 
Some of your professors may take an 
approach like this to defining grades. 
Figure 2 shows an example of how 
clusters of scores might be grouped into 
letter grades.

 Whatever mechanism your professor 
is using to determine your grades in a 
class, you would do well to understand 
it (and ask to have it explained, if it is 
unclear). Like it or not, most prospective 
employers expect to see at least satisfac-
tory – if not stellar – grades on candidate 
transcripts. 

What happens at 
Graduation?

The end goal of academic study for 
most of us is graduating with a degree, 
certificate, license, or whatever the cul-
mination of our effort may be, so it is 
worth describing a little more about the 
literal pomp and circumstance surround-
ing the ritualistic conclusion of formal 
academic preparation. Mortar boards 
(or caps) and gowns aside – as these are 
permanent, and usually unwavering, 
staples at graduation commencements – 
there are other ceremonial aspects worth 

understanding, at least superficially. 
What is the difference between graduat-
ing cum laude versus summa cum laude? 
How are the gowns of graduate students 
different than for undergraduates and 
what is a hood? Why do the faculty 
members have different colors on their 
gowns and accessories? 

As a way to acknowledge exemplary 
academic scholarship by undergradu-
ate students at the institution, certain 
honorific designations may be applied at 
graduation. Cum laude, which is Latin 
for “with honor,” is a formal honor rec-
ognizing achievement with a cumulative 
GPA of typically 3.50-3.69. Magna cum 
laude, or “with great honor,” recognizes 
achievement for students having a GPA 
of 3.70-3.89. Finally, summa cum laude 
or “with highest honor,” is the ultimate 
recognition of achievement bestowed on 
students with a GPA of 3.90-4.0.12 A gold 
stole is often worn by these students at 
graduation ceremonies in acknowledge-

ment of their accomplish-
ments.

There are a variety of 
traditional and informal 
rules governing academic 
regalia. In general, the 
higher the earned degree, 
the more accoutrements are 
included in the ceremonial 
attire. The basic shape of 
the sleeve on the gown worn 
by awardees varies depend-
ing on the degree obtained. 
Hoods, while not always, 
usually adorn the master’s 
and doctor’s garb only, and 
the colors on it represent 
two specific aspects of the 
wearer’s identity: 1) the 
conferring school’s colors, 
located inside the hood; and 
2) the color associated with 

the subject area of the earned degree, as 
a thick velvet trim or border. The subject 
colors represent a long history of tradi-
tion and a few examples follow: science 
is golden yellow, light blue is education, 
pink is music, and brown for the fine 
arts. The dark blue of the general doctor 
of philosophy degree normally abounds 
at commencement ceremonies. As the 
university’s faculty marches into the 
commencement hall, a diverse collage 
of abundant gown and hood colors can 
usually be witnessed, attesting to the 
wide range of geographic and scholastic 
variability in the professoriat. 

A Few Tips and 
Suggestions

Granted, some of the following recom-
mendations may seem to go without say-
ing, but, it never hurts to be reminded. 
1. Monitor your own academic 

progress. It seems to be becom-
ing more difficult to graduate with 
a bachelor’s degree in four years. 
Carefully monitoring program and 
course requirements, the rotating 
schedule of classes, and your prog-
ress can keep you on track for a 
timely graduation. Note any hid-
den prerequisites, or those required 
courses necessary for the classes in 
your major program of study. Take 
advantage of the advising services 
offered to you, and while you should 
rely on your appointed (or selected) 
academic advisor, be sure to moni-
tor the program requirements and 
class schedule yourself too. Students 
are occasionally poorly advised and 
their complete trust in an advisor’s 
word as the final say sets them back 
a semester (or more).

2. Get involved. Take advantage of 
any and all opportunities to get 
involved. You hear this all the time, 
but it really is true. A couple of years 
ago, I devoted an entire article to the 
importance of getting involved in 
activities while attending university 
(TPG Jan/Feb 2012, Career Advise 
for Graduate and Undergraduate 
Students). The current issue 
includes an article on the value of 
professional internships, which is 
also worth checking out. Successful 
future professionals, it appears, do 
not just show up for classes and 
then go home. Take advantage of the 
many opportunities to get involved 
at your university: undergraduate 
research activities with professors, 
internships, student senate, and 
more. Network; take a leap when 
opportunity knocks. You never know 
exactly when or how these efforts 
will pay off, but they surely will.

3. do not procrastinate. Procrast-
ination on completing homework 
and preparing for exams is a prob-
lem for some, but not all, students. 
I think most students eventually 
figure out what works for them, 
but even though some proclaim that 
they work “well under the pressure 
of a looming deadline,” I am skepti-
cal. We all tend to put off work that 

12. The exact GPA for the specific honorifics may vary by institution.

Figure 2. Illustration of the score clustering that can be used 
to correlate with letter grades. On this test, the mean is 84. 

Each range of scores can be fit to a specific percentage (e.g., 
92 is the upper limit of the “B” range, corresponding 

 to 89%).
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we would rather not do, or work that 
will be time-consuming, but tackling 
it sooner rather than later is a better 
option. Even for myself, I find that 
completing projects in a timely fash-
ion relieves unnecessary stress, and 
in turn, makes me more productive 
and do better. Sometimes it seems 
we forget that the whole reason we 
are going to school is to learn. Don’t 
let too many chances to learn or 
understand something pass you by, 
you may never have another.

4. Make good use of your profes-
sors. Whether a professor is like-
able or not, personable or not, he 
or she is the one responsible for 
teaching you (whether he or she 
subscribes to this interpretation or 
not). Contractually, most professors 
are obligated to hold office hours for 
students who may have questions or 
need assistance. Take advantage of 
your professor’s available time, and 
seek them out during office hours. 
Most, not all, professors want to 
help their students succeed, but all 
professors agree that if a student is 
not willing to make the effort to seek 
assistance when needed, then it is 
on the student (not the professor). 
It never ceases to amaze me that 
students will not ask questions, even 
when they have questions. Avoid 
this routine, if possible! While grum-
bling about “not understanding” 
something about a topic or lecture 
makes us feel better in the moment, 
it doesn’t do us any long-term favors. 
Take the chance that your professor 
is professional enough to make time 
to assist you when you need help. 

Featured Resource
This issue’s featured resource is the 

National Center for Education Statistics 
web page located at: http://nces.ed.gov/ 

The website is very useful for tracking 
down data related to colleges, schools, 
assessment, and more. In fact, one 
statistic they share is that 50 mil-
lion students attended 98,000 public 
schools on the first day of the 2014 
academic school year. Particularly appli-
cable to the subject of this article is 
the Integrated Postsecondary Education 
Data System (IPEDS) found under the 
“Survey & Programs” tab and then under 
the Postsecondary heading. From there, 
you can use the “College Navigator” to 
search for schools of interest and find out 
specific information about accreditation, 
admission requirements, enrollment, 

financial aid, programs offered, and 
more. You can also refine your search 
in order to identify schools that offer 
certain programs, such as majors in the 
geological and earth sciences. 
Acknowledgement: Thank you 
to Dr. William Hoyt, Professor of 
Oceanography, at the University of 
Northern Colorado for reviewing the 
document and for the suggestion to 
include information about Professional 
Science Masters.
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A Message From Liberty 
Mutual Insurance

Protect Your Family From Radon 
By Becky Karush

Radon is a colorless, odorless gas 
that can seep into any type of building, 
including your home. According to the 
Environmental Protection Agency, it’s 
the leading cause of lung cancer among 
nonsmokers. Fortunately, it’s easy to 
detect radon—and protect your family 
from it. 

Here is important information about 
dealing with radon. 
• Why is it harmful? Radioactive 

particles are released with the natu-
ral decay of uranium found in nearly 
all soil, as well as rock and water. 
When inhaled, these particles can 
cause lung cancer. A radon level 
above 4 picocuries per liter (pCi/L) 
of air is considered dangerous. About 
0.4 pCi/L of radon is typically found 
outdoors.

• how does it get inside buildings? 
Radon migrates through soil and 
enters buildings through cracks in 
the foundation, basement floor, and 
walls; openings around sump pumps, 
drains, pipes, and wires; joints in 
construction materials; and crawl 
spaces. As radon seeps into your 
home, it can build up in the enclosed 
living space, increasing in concentra-
tion.  

• Where can you find a radon test? 
Low-cost do-it-yourself test kits can 
be purchased at your local hardware 
store or online. If you prefer to use 
a qualified tester, your state radon 
office can provide you with a list.  

• how do you fix the problem? 
If you discover a dangerously high 
radon level, a qualified contractor 
can help you find a solution. A miti-
gation system, which pulls the gas 
from the house and vents it outside, 
is an effective solution. 
Liberty Mutual is proud to part-

ner with the American Institute of 
Professional Geologists  to provide you 
with relevant auto and home safety tips 
for the way you live today.

To learn more about Liberty Mutual 
Auto and Home Insurance or get a free, 
no-obligation quote, call 1-800-981-
2372 or visit libertymutual.com/AIPG.
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dr. Jonathan W. harrington, 
PhD., CPG-03528, 73 passed away unex-
pectedly at Cayuga medical Center, 
Ithaca, NY on November 16, 2014. He 
was born in Watertown, NY on July 2, 
1941. Jonathan earned his B.S. with 
Honors in Geology from St. Lawrence 
University in 1964, and a PhD in Geology 
from Cornell University in 1968. He 
was a faculty member in the newly-
established Dept. of Geology, University 
of Calgary, Alberta, Canada from 1969-
1976. He conducted research in the 
Northern Rocky Mountains, Northwest 
Territories and Arctic island, as well 
as research projects throughout the 
Northeastern U.S. Jonathan and his 
family returned to the U.S. in 1976 where 
he established a consulting business, 
and taught part-time as SUNY Cortland 
and Mansfield University. Eventually, 
Jonathan devoted full-time to his pro-
fessional  consulting practice in Alaska, 
Florida, New York, Pennsylvania, and 
Wisconsin. He was a member of the 
Geological Society of America, American 
Institute of Professional Geologists, 
Paleontological Research Institute and 
the Cornell laboratory of Ornithology, 
and licensed in several states. Jonathan 
had a particular interest in training 
young geologists in the practical field 
methods.

dr. Kenneth V. Luza, CPG-06363,  
passed away Wednesday morning, July 
23,2014, in Norman after a brief ill-
ness He was born on Sept. 26, 1945, in 
Manitowoc, Wisconsin. 

Ken received his B.S. in Geological 
Engineering from the University of 
Arizona in 1967, and then earned his 
M.S. in Geological Engineering (1969) 
and his Ph.D. in Geology (1972) from 
the South Dakota School of Mines and 
Technology. In 1969, he was commis-
sioned as a second lieutenant in the U.S. 
Army Corps of Engineers. 

In 1972, he joined the Nevada Bureau 
of Mines and Geology, where he worked 
on engineering and environmental prob-
lems in the Reno and Las Vegas areas. In 
1975, he took a position as Engineering 
Geologist with the Oklahoma Geological 
Survey.

In addition to his work for the Survey, 
Ken also served on the graduate fac-
ulty at The University of Oklahoma, 
supervising graduate students in the 
fields of Geology and Geophysics, Civil 
Engineering, and Geological Engineer- 
ing. His professional service included 
membership in the following organiza-
tions: Geological Society of America, 
American Institute of Mining Engineers, 

Association of Engineering Geologists 
(AEG), American Institute of Professional 
Geologists (AIPG), Shallow Exploration 
Drillers Clinic, and Oklahoma Board of 
Geographic Names (OBGI); he served as 
Chair of the OBGI and as an officer in 
the Oklahoma Sections of both the AEG 
and the AIPG. He gave many lectures 
to technical and public interest groups, 
mainly summarizing his research on 
earth quakes, seismicity, and tectonics, 
and on problems in the Picher lead/zinc 
mining district and the Tar Creek Super 
fund Site.

Ken Luza will be missed by all who 
knew him, not only for his important 
contributions to Oklahoma as a geolo-
gist, but also for his sly wit and humor. A 
longtime Survey staff member noted “If 
Ken Luza told you something, you could 
take that to the bank. He didn’t say things 
he wasn’t sure about. And he was sure of, 
and right about, so much in this state.”

George Edwards Moore, CPG-
02471, passed away March 31, 2014. He 
was born in Bryan, Texas. He received 
his bachelor and master degree in geol-
ogy from Texas A&M University where 
he was a member of the Corp of Cadets 
and Tau Beta Pi. 

For thirty-one years, George was 
employed as a senior consulting geolo-
gist by Union Oil Company in California. 
After retirement he spend summers in 
Ouray, Colorado where he enjoyed pro-
ducing field guides and leading field trips 
in the San Juan Mountains. Hew wrote 
a guide for exploring the geology of the 
area entitled Mines, Mountain Roads, 
and Rocks which is now in its second 
publication. He was heavily involved in 
the Ouray County Historical Society as 
a board member and fundraiser. He was 
instrumental in cataloging a large book 
collection, at the Ross Moore Library, 
containing information on mining tech-
niques, mining equipment, geology and 
the history of the area. George loved the 
San Jaun Mountains but sometimes felt 
the need to see the horizon of his beloved 
West Texas.

He was a member of the American 
Institute of Professional Geologists, 
Society of Independent Professional 
Earth Scientists, Geological Society 
of American, American Association 
of Petroleum Geologists, Society for 
Sedmentary Geology, Rocky Mountain 
Association of Geologists, New Mexico 
Geological Society and West Texas 
Geological Society. Hew was presented 
the Pioneer Award by the West Texas 
Geological Society.
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Lessons Learned

I nearly laughed out loud when I read 
the first sentence of Kristina Pourtabib’s 
column in the July/August/September 
issue of TPG (“Expect the Unexpected”): 
“Before beginning a graduate program…
it is generally expected that you will 
be conducting the research that you 
discussed with your prospective advisor 
prior to beginning your program.” Yes, 
indeed, that is the expectation—ironic 
because it so rarely seems to happen that 
way. She goes on to explain her change 
of topics and obstacles that she has 
faced in her graduate work, maintaining 
that dealing with setbacks is a valuable 
life skill and inherent to conducting 
research. I could not agree more.

The statement struck me as funny 
because at the time I was reading it I 
was also working on my thesis defense 
presentation—a year after leaving cam-
pus. What I like to call my “Master’s 
Saga” lasted 3.5 years and, now that it 
is over (yippee!!!!!), I am just starting to 
work the self-confidence back up to be 
able to look at it with the kind of positiv-
ity Kristina has. I am also parsing out 
the life lessons I learned, or relearned, 
during the Master’s Saga. In the spirit 
of the student issue, I will share my 
thoughts thus far.

The Master’s Saga
A year into my program, I realized 

that if I did not switch advisors and proj-
ects I was not going to finish my degree. 
Life lesson #1: Do not be so stubborn that 
it takes you a year to do what you realized 
needed to be done after a month. Then, 
though I had much simpler options, I 
decided to take on a whim of a side-
project idea of a professor I had hardly 
met—who was about to leave for a few 
months for a research cruise and who had 
not worked with the fossils I would be 
collecting—on a topic I knew absolutely 
nothing about. Life lesson #2: You do not 
always have to choose the hardest route. 

Thankfully, my new advisor turned out 
to be pretty awesome. However, a year of 
self-doubt does not just end. Life lesson 
#3: You are your harshest critic (at least, 
I am mine). I then spent what was sup-
posed to be my final year trying to wrap 
my head around this new topic, working 
out sampling logistics, and making a 
lot of lab mistakes. All while taking too 
many classes and teaching. Life lesson 
#4: There is a critical limit to how much 
you can stuff in your brain and actu-
ally retain, no matter how interesting 
you find the material. Life lesson #5: If 
you are going to take it upon yourself to 
completely rewrite sed/strat labs, make 
them easy to grade. It was summer before 
I really got into my lab work. A seren-
dipitously timed temporary consulting 
gig gave me some great experience and 
much needed funding that fall. Life 
lesson #6: There will always be a learn-
ing curve from classwork to real work, 
no matter how good your classes were. 
Events in my personal life unexpectedly 
took me across the country for most of 
that October. Life lesson #7: It is ok to 
put loved ones above deadlines. And it is 
ok if you need someone to reassure you 
that it is ok to do that. By November, I 
was done with lab work and anxious to 
get some time in at home before I moved 
on to wherever I happened to be going. I 
temporarily moved in with my parents 
and figured I would take a month or two 
to write and job search. The only thing 
I really accomplished was banging my 
head against the statistics wall, which 
led to the realization that I needed to 
go back to campus and rerun my stats. 
In January I swung through campus to 
redo the stats on my way to Denver for 
my new job. Again, I thought it would 
take me a couple months, at the most, to 
finish writing. Life lesson #8: Big tran-
sitions, particularly when several are 
happening concurrently, are hard. They 
are not conducive to writing a thesis. I 

ended up taking a few breaks of vary-
ing lengths, only one intentional. Life 
lesson #9: Emotional/Mental wellbeing 
is a prerequisite to being productive, you 
can only push a work/relax imbalance 
so long, and stressing about something 
does not get it done. What finally got me 
in gear was the decision to pair my first 
half-marathon with my “thesising”. I 
signed up for a matahhon a month out 
(yes, I knew that was stupid), found 
a 4 week training plan, and made my 
goals—of finishing the race, spending 
twice as much time thesising as training, 
and getting my thesis to my committee 
by race-day— Facebook-official. I have 
always avoided setting goals and I once 
swore that I would never train again. The 
training part did not work out too well—I 
got shin splints after a week, took two 
weeks off, and ran a couple short runs 
the week before the race. Turning my 
thesis in to my committee by race day 
did not happen either. However, having 
that time goal and a daily schedule for 
something other than work did wonders 
for getting me past my mental block and 
I made quite a bit of headway on writing. 
As for the race, I could not have asked for 
more perfect weather or a nicer course. I 
won the poker draw and my age group. 
Total beginners luck! Life lesson #10: 
Goals are not necessarily bad, even when 
you do not meet them. Life lesson #11: 
Sometimes, the less thought and prepa-
ration, the better. Though you may hurt 
afterward. I eventually got a draft to my 
advisor and then to my committee, pulled 
my presentation together, and went back 
to southern Illinois for Halloween week-
end to defend. After a few edits and a lot 
of formatting stress, I got it submitted 
the day before the deadline. 

Moving On
I have been doing a lot of thinking 

about what post-thesis life means, and 
these thoughts seem to be taking the 



42	TPG	•	Jan.Feb.Mar	2015 www.aipg.org

student’s voiceheadlines

form of a to-do list. I have a bad habit 
with to-do lists—they tend to get out of 
hand —so I am trying to be careful. I am 
realizing that most of the things that 
have followed the phrase “When I’m done 
with my thesis…” are attempts to rem-
edy imbalances incurred while wrapped 
up in school or are related to the transi-
tion from being in a campus environment 
to a large city. With those life lessons in 
mind, the following are general catego-
ries that will be on The List:
1. Something creative. I have a couple 

instruments that need to stop col-
lecting dust, and a sketchbook and 
pencils I got as a high school gradu-
ation gift that I have never opened 
(mostly for fear of drawing some-
thing really crappy, see “That other 
side of the brain”, TPG January/
February 2013). I also have a few 
recipes that need altitude adjust-
ments and several new ones waiting 
to be tried.

2. Something social. While a good book 

and a sleeping cat in your lap are 
much more enticing than the lights 
of a city (I am not a city person), a 
social life does not just happen when 
you no longer have the built in net-
work of roommates and classmates. 
It takes intention, at least for me.

3. Keep in touch. Between the two of 
them, I have at least a dozen letters, 
post cards, and notes that came with 
packages from my two best college 
friends. I may have sent one letter to 
both since graduation. Even worse, 
I have a collection of random things 
I have been gathering for the past 
3.5 years to send each that I have 
just never gotten around to mailing. 
E-mails have been sitting too long, 
phone calls have not been made, 
and I have not even made it to the 
AIPG headquarters, a few miles up 
the road, to say hi. Relationships are 
important.

4. Read. I have read fewer books in 
the past year than the 7th grade me 

would get through in a month. I am 
sure my parents will appreciate me 
reacquiring the boxes of books “that 
I’ll read someday” from their house.

There are a lot of things I could have 
done better, and there were many times 
when I blamed myself or felt ashamed of 
how things were going (see life lesson #3). 
However, I believe I did the best that I 
could under the circumstances. With all 
the unexpected twists and turns of grad 
school and life, perspective is key. As a 
student it is hard to know the details of 
the experiences of those ahead of you. 
Thus, when you get there and compare 
your experience to your perception of 
what is “supposed” to happen, it can 
be very discouraging. Sure, you never 
thought it would be easy, but nobody 
talks about the day-to-day setbacks and 
complications. Why? Because by the time 
you get through it you fully appreciate 
that those “setbacks” were really the 
stepping-stones. 

new Research Offers 
First Glimpse at 
‘neglected’ dinosaur 
Skull

Rapid City, S.D. (Nov. 13, 2014) – 
New research published by a South 
Dakota School of Mines & Technology 
paleontologist has opened the door for 
future discoveries about one of the last 
non-avian dinosaurs to roam the planet 
67 million years ago.

The Thesclelosauras neglectus was 
discovered more than a century ago, 
but little has been known about its life 
or relationships with other creatures of 
its time during the Cretaceous period in 
Western North America.

Clint Boyd, Ph.D., who has studied 
the skull of the T. neglectus since 2005, 
is the first to fully describe the dinosaur’s 
head. Knowing more about the skull will 
allow future research on the life of the 
ornithischian dinosaur, one of the last 
non-bird dinosaurs. Boyd’s paper, “The 
cranial anatomy of the neornithischian 
dinosaur Thesclelosauras neglectus,” 
was published today by the online sci-
entific journal PeerJ.

Named after being neglected for 
nearly 20 years, T. neglectus roughly 
translates to “marvelous, neglected liz-
ard.” The original specimen was found 

in 1891 but wasn’t studied 
or named until 1913. 

Although the average 
12-foot-long body of this 
herbivorous dinosaur 
was originally described 
in 1913, little was known 
about the structure of its 
head until now. 

The skulls of these 
animals give us the most 
insight into their relationships with 
other dinosaurs. Having the entire 
skull described provides insight not 
only into the broader relationships of 
this species, but also new insights into 
the early evolution of all ornithischian 
dinosaurs,” said Boyd, a post-doctoral 
fellow and assistant professor in the 
Department of Geology & Geological 
Engineering at SD Mines. The full 
description of the skull also allows 
researchers to study the diet and brain 
structure of this species in greater 
detail.

Bones from the T. neglectus are 
known from Wyoming, South Dakota, 
North Dakota and Western Canada. 
There are also possible fossils from 
California and Alaska. 

The two specimens studied by Boyd 
were found by private individuals in 

Harding and Dewey Counties in South 
Dakota. 

Boyd, who is now working on a 
complete revision of the relationships 
of ornithischian dinosaurs using data 
from this study, identified a possible 
relationship between this species and 
similar dinosaurs known from Asia and 
Canada, suggesting a dispersal between 
these continents during the Cretaceous 
period.

The skull found in Harding County 
is roughly 99 percent complete and now 
resides at the North Carolina Museum 
of Natural Sciences in Raleigh, N.C. 
The other skull, roughly 68 percent 
complete, remains in South Dakota at 
the Timber Lake and Area Museum.

Read Boyd’s full paper online at 
https://peerj.com/articles/669/.

This information was provide by the 
South Dakota School of Mines News.
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Writing Essentials

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

For this issue of TPG I am going to try 
and keep my overarching idea simple. 
Grant writing (whether necessary or 
not) is an essential part to asserting 
your success as a researcher. For most 
new graduate students, the amount of 
continuous writing done outside of their 
thesis/dissertation can be overwhelm-
ing. The truth is that most graduate 
students, postdocs and professors, in 
order to follow their research goals, must 
write to receive funding. Frequently 
improving upon your writing skills even 
after undergrad is key to your success as 
a graduate student. Applying for funding 
not only provides vital feedback on how 
your research ideas are effectively (or 
ineffectively) being broadcast to people 
both outside and inside of your major 
field of study, but helps force you into 
learning about other researchers and 
professionals in your research area. 
Even if you are one of the few who does 
not have to apply for funding in order 
for your research to continue, it is still 
very important to at least go through 
the grant writing process to show to 
any future employer that you can suc-
cessfully bring in outside funding to 
your project. 

Many graduate students and pro-
fessors spend their first few year(s) 
in any program or position devoted to 
just writing grants and getting their 
research started. Grant writing can be 
a very arduous and stressful process 
that at times can get very frustrating. 
Being able to write a successful grant is 
a multi-step procedure that starts with 
first looking up what type of grants you 
are eligible to apply for, deadline, and 
what the grant is for (i.e. travel, research 
funds, university grants, state/national 
grants, etc.). Next, it is a good idea to get 
familiar with your panel of reviewers, 
and if possible connect with individual 
members of the panel, for instance, 
send them an email or make an effort 
to bump into them at a conference. This 
type of outside interaction can really 
help to improve your chances of receiv-
ing the grant, and even if you don’t get 

a response the panel might appreciate 
your extra efforts, just make sure to keep 
the communication to a minimum (you 
don’t want to annoy your panel before 
they get a chance to read your proposal). 
Another point is to look carefully at your 
budget and timeline. The budget and 
timeline can make or break your appli-
cation, be sure to keep it realistic. For 
instance, if you request a large amount 
of funding for your proposal, then pos-
sibly recommend an alternate budget 
and timeline in case you only were to 
receive partial funding from the commit-
tee (any bit of funding can help). Then, 
it is important to look at the individual 
requirements for completing the grant 
itself, and to start writing. 

After the initial draft is complete, 
always check and double-check your 
grammar and page formatting. The 
easier you make your proposal to follow 
(including things such as separate para-
graphs, section titles, and italicizing the 
main points), the easier it will be for your 
panel to decide if your proposal hit all of 
the requirements that they were looking 
for. Along these same lines, you don’t 
want to be writing a proposal wanting 
to get a large sum of money and make 
frequent spelling or punctuation mis-
takes. It’s seemingly small errors like 
this that can make your proposal look 
unprofessional and can mean the differ-
ence between being considered for fund-
ing or not. Remember, your panel will 
most likely have hundreds of proposals 
to review, and the more clear and concise 
you make your proposal, the more your 
panel will appreciate not having to pick 
out the main points themselves. The 
easier you make their job the better. 

Although I’ve only skimmed the sur-
face of what goes into grant writing, it 
is still a very subjective process that 
ultimately depends on your panel of 
reviewers. Even if you don’t get funded, 
the comments your panel makes on your 
proposal will only help you to revise and 
be better prepared for the next proposal 
deadline. 

 Should I Become a 
CPG?

Have a you been thinking 
about upgrading your member-
ship to CPG? If the answer is 
yes, What are your waiting for? 
To find out if you have the quali-
fications go to Article 2.3.1 of the 
AIPG Bylaws. The AIPG Bylaws 
can be found on the AIPG website 
or the directory.

The CPG application can be 
found on the website under 
‘Membership’. Just follow the 
instructions. The basic paper-
work includes the application, 
application fee, transcripts, geo-
logical experience verification 
and sponsors.

If you have any questions, 
you may contact Vickie Hill, 
Manager of Membership 
Services at aipg@aipg.org or 
call headquarters at 303-412-
6205. www.aipg.org

do you need an idea 
for a section talk, field 

trip, meeting?

have you read the AIPG 
section newsletters on 
the AIPG website?

•Alpha River/Cody Scarp Field Trip-
Florida

•Frac Sand Mining Environmental 
Research Webinar-Wisconsin

•Geologic Drilling in Antarctica 
Drilling Back to the Future-Ohio

•Geoprobe Drilling Demo-Georgia
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Adding Resources Provides 
Multiplication of Results

By 2014 Advisory Board Representatives

In an effort to engage the sections of 
AIPG, Vice President Brent Huntsman 
tasked the four advisory board represen-
tatives with an assignment; to become 
section liaisons. Over the course of 2014, 
the four advisors, Christine Lilek, CPG 
(WI), Todd McFarland, CPG (TN), Keri 
Nutter, CPG (AK), and David Pyles, 
CPG (IN/IL) began conversations with 
sections in an effort to open the lines of 
communication and better understand 
how National can serve them.

In our discussions with the section 
leaders, the four advisory board repre-
sentatives became familiar with each 
Section’s typical activities, achieve-
ments, struggles, and general ongoings. 
Several sections are quite active and host 
regular meetings, provide newsletter 
or email updates to the memberships, 
sponsor student chapters at the local 
universities, and engage in educating 
the public or supporting local scientific 
political policies.

However, it also quickly became 
apparent that many of our Sections 
struggle with people, time, and monetary 
resources, and feel that they are not able 
to sponsor events and activities with 
their limited resources. Many Sections 
have only one or two incredibly dedi-
cated people who are holding the Section 
together and find it difficult to engage 
the membership for a variety of reasons, 
be it geography, interest, or time. The 
normal tendency would be to hold on to 
the last of their resources and wait for 
better times. Yet, the opposite action 
of sharing these remaining resources 
appears to be creating opportunities for 
not only the Section, but for those they 
serve.

If you are a member of a Section strug-
gling with limited resources, consider 
sharing your limited time and resources 
with another Section, professional orga-
nization, university, or business in a 
joint effort. Some examples of these 
shared efforts are listed herein, and if 
you have a new idea and want us to help 
find you partners, please contact us! 

Student Events
Florida has discovered that stu-

dents have a lot of energy. They have 
been visiting more schools, especially 
universities, to encourage participation 
in field trips, establishing student chap-
ters, and making presentations on items 
of interest such as international projects, 
resume and interview strategies, and 
an overview of careers & networking 
opportunities.

The northeast Section has vol-
unteered some of their members and 
monetary resources to help with uni-
versity geology short courses and con-
tinue to engage over 70 universities with 
their annual scholarship – the Angelo 
Tagliocozzo memorial. They will be ask-
ing scholarship awardees to present 
their research at meetings and in the 
Section newsletter.

Michigan holds their meetings at 
Michigan Universities to allow increased 
participation of students and professors.

The Kentucky Section held a net-
working event and invited students, 
consultants, government employees, and 
academics. This allowed for students to 
network with practicing geologists to dis-
cuss potential career opportunities. The 
Kentucky Section also hosts an ASBOG 
review class twice per year for students 
preparing to take the Fundamentals of 
Geology Exam.

The Tennessee Section provid-
ed lunch for the GeoConclave event 
that brings together geology programs 
throughout the state for a weekend of 
geology themed activities. This resulted 
in several new student memberships 
as well as interest in starting new stu-
dent chapters. They have also began 
incorporating student presentations at 
the spring quarterly meetings to allow 
graduating students to present senior 
research.

Colorado section has provided a 
fantastic number of resources to student 
members and chapters by providing 
scholarships, encouragement of student 

chapters, and a lot of support from the 
professional members.

Multi-Section Efforts
Wisconsin and Minnesota Sections 

recently got together with three 
other professional groups (Wisconsin 
Groundwater Association, Society for 
Mining, Metallurgy & Exploration and 
the American Planning Association 
– Wisconsin Chapter) to hold a Frac 
Sand Mining Research Webinar.  
Approximately 200 participating sites 
with some sites hosting multiple people 
participated in the Webinar. Webinar 
participants have indicted future par-
ticipation in similar Section activities 
in the future. 

Florida and Kentucky Sections will 
be working to develop Geologist – In- 
Training (GIT) examination study work-
shops in 2015 to support the recently 
emplaced GIT certification in those 
states.

Inter-Society Joint 
Efforts

If there is not a sister AIPG section 
nearby, then consider partnering with 
another local geological or scientific 
organization. Some sections, such as 
Oregon and Arizona have found this 
to be an effective way to bolster meeting 
attendance through increased resources 
and communication avenues. A central 
meeting location and guest speaker of a 
shared topic of interest tend to draw the 
troops, and it makes for a great network-
ing opportunity!

Illinois Section and Illinois EPA 
sponsored a joint vapor seminar for 
remediation managers.

Social networking
AIPG national is using LinkedIn 

and Facebook. Tennessee is also on 
LinkedIn. To reach the masses, email is 
a great base, but also consider reaching 
more folks through social networks to 
create a section Facebook or LinkedIn 

adding resources Provide multiPlication of results
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account for posting events and section 
updates.

Environmental 
Organizations &  
Geology Clubs

Holding joint meetings with local 
geologist groups have been very success-
ful for the northeast Region Section.

The northeast Section and the 
Virginias Section has made a practice 
of attending and participating in local 
Geological Society Association (GSA) 
meetings and giving out free AIPG 
memberships to students who attend 
these events; while the South dakota 
Section scheduled their annual meeting 
in conjunction with the Department of 
Environmental and Natural Resources 
annual Environmental and Groundwater 
Quality Conference.

Getting involved in local environ-
mental events is working for Florida 
and Wisconsin Sections. Florida has 
been coordinating with other geological 
associations on events and fieldtrips. 
Wisconsin Section will be a sponsor 
of a Student Presentation Day event 
at a local nature center this fall. Both 
Sections will have an AIPG booth at the 
environmental events. 

Government Entities
This year, the Environmental 

Directorate of the Air Force Civil 
Engineer Center, headquartered in 
San Antonio, requested that the Texas 
Section give a presentation about AIPG 
and our certification requirements. They 
were one of several professional orga-
nizations giving presentations to their 
employees about certification/registra-
tion. 

In Illinois the Professional Geological 
Licensing Act is about to sun-set. Many 
regulations have been developed with 
the support of AIPG and to the benefit 
of all geologists who practice in the state. 
Getting involved with this rule mak-
ing process provides leadership among 
the profession and attracts members. 
It allows the section membership to be 
aware what is being developed and pro-
vides a collective voice.

Website Redesigns
The northeast Section recently rede-

signed their website and hired a hosting 
firm, both of which were huge improve-
ments to their members and visitors. 
This hosted website is also being used 

to announce meetings, registration for 
meetings, and to manage our mailing 
lists. Florida Section also finds that an 
active, up to date website brings more 
folks to shared meetings and events.

Consultant 
demonstration days

The Georgia Section has been work-
ing with several remediation consulting 
firms to sponsor field demonstration 
days for AIPG members, students and 
interested parties. These demonstration 
days have been very popular and well 
attended. 

newsletters
Can’t get the resources together to put 

out your own newsletter? Before sending 
out their own newsletter, the Wisconsin 
Section provided their event calen-
dar and information in the Wisconsin 
Groundwater Association’s newsletter. 
Or give quick email announcements to 
membership lists a try. Colorado and 
Oklahoma Sections have been send-
ing email blasts out to their members; 
including geology news, job announce-
ments and event details. They have 
gotten good feedback from that simple 
effort.

Save the date
To simplify organizing meetings, 

the Colorado and Illinois/Indiana 
Sections have a tried and true tactic: 
hold meetings at the same location on 
the same date(s) every year. By holding 
a consistent meeting time and place, it 
makes it easier for members with busy 
calendars to remember when and where 
meetings are and to better accommodate 
their schedules. 

Close the Geographic 
Gap - Meetings via 
Teleconference

The Texas Section has started to meet 
via teleconference calls, since they are 
spread out over the entire state. Other 
states like Wisconsin, Colorado and 
Alaska have found teleconference/video 
conference calls to be an effective way 
to bring spread out sections together. 
While this may cost a fee, sections that 
are implementing this technology are 
finding it easier to gather more section 
members, more regularly.

Professional 
development

Jeffery Frederick, member of the 
northeast Region Section and President 
of Louis Berger Consulting stated “At the 
very bottom of this issue is the increasing 
difficultly professionals have balancing 
work/life. Senior people in the industry 
need to prioritize professional involve-
ment at the most basic level. I intend 
to build “contribute to the profession” 
into the pro development plans of all of 
my employees, and to back it with a set 
amount of hours of participation each 
year. If we don’t expect (and facilitate) 
more involvement from young profes-
sionals, we have no excuses.

The Illinois/Indiana Section held 
a Vapor Intrusion Training program 
during their Fall section meeting. The 
program included a field demonstra-
tion for sample collection techniques, a 
comprehensive review and discussion 
of the equations and a regulatory ques-
tion and answer session. This attracted 
many geologists who are section mem-
bers to participate and who in turn 
brought other geologists/colleagues into 
our meeting. This short-course was very 
valuable and engaging to our member-
ship and attracted interest to many other 
geologists whom are currently non-AIPG 
members.  Continuing education credits 
were offered.

Ask for Assistance
For those sections that want to do more 

but are either struggling to engage the 
section membership or are considering 
changing up the activities in an already 
active section, consider contacting your 
fellow section leaders. Conversations 
between the advisory board represen-
tatives and section leaders were easy, 
casual, and although we are all busy 
professionals, everyone was willing to 
take the time to offer their insight and 
suggestions for success. The advisory 
board representatives, as well as execu-
tive committee and AIPG members and 
leaders are willing and ready to take any 
questions or suggestions to share.

Note from AIPG National-Sections, 
we are here to help you. Please con-
tact the national office, if you need 
anything. Remember to look at the 
AIPG website for Section Reources, 
http://aipg.org/Sections/resources.
htm. The staff and Executve Director 
Bob Stewart are here to help the sec-
tions. Email aipg@aipg.org or call 
(303) 412-6205.

adding resources Provide multiPlication of results
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UIC UMIAQ 
Environmental hires 
dr. Keith Torrance as 
Associate Environmental 
Geologist

Expanding their professional services 
to better meet client needs, UIC UMIAQ, 
LLC has established an Environmental 
Division that is uniquely organized into 
two key components; environmental con-
sulting services and field compliance 
services. UIC UMIAQ is able to provide 
key services for Alaska-based operations 
from project planning, to construction 
through production. 

Dr. Keith Torrance, CPG-11647, has 
joined UIC UMIAQ as an Associate 
Environmental Geologist within the 
newly formed Environmental Division. 
Dr. Torrance is a Certified Professional 
Geologist (CPG), a Chartered Geologist 
(CGeol), a European Geologist (EurGeol) 
and an Environmental Professional for 
environmental site assessment. He has 
a diverse background that includes work 
on mining and remediation projects 
throughout Alaska, North America and 
Europe over a career spanning twenty 
five years. Keith will be working to 
increase the scope of UIC UMIAQ’s 
Environmental project portfolio and 
support the expanding Environmental 
team.

A native of Scotland, Dr. Torrance has 
worked in the United States since 1989 
and has been an Alaska resident since 
2010. Keith has a Bachelor’s degree in 
Geology from the University of Glasgow, 
a Master’s degree in Environmental 
Engineering and was awarded a PhD 
in 2012 for research on the mobility of 
arsenic and other toxic metals in sur-
face water impacted by mine sites in 
Alaska. He has specific expertise in 
regulatory compliance, site assessment, 
environmental geochemistry, analytical 

chemistry, surface and groundwater 
hydrology, mine permitting, minerals 
exploration, mercury mobility and the 
evaluation and remediation of contami-
nated sites. He has presented at numer-
ous international conferences and has 
published in peer-reviewed journals on 
environmental science. 

Dr. Torrance is also a part-time 
Adjunct Professor within the geology 
department at the University of Alaska, 
Anchorage where he teaches environ-
mental geology. He also serves as a 
member of the department’s industrial 
advisory committee. He is active in 
many professional societies, including 
the Alaska Geological Society (President 
2014/15), the Alaska Miners Association 
and the Association of Environmental 
and Engineering Geologists – Alaska 
Chapter (Vice Chair 2014). He was 
elected a fellow of the Geological Society 
in 2009. 

GSA Announces new 
Executive director

GSA is pleased to announce that Vicki 
S. McConnell, MEM-0649, will become 
its new Executive Director, effective 
1 April 2015.  Judy Totman Parrish, 
a former GSA President, will serve 
as Interim Executive Director from 3 
January through 31 March 2015.

 Vicki is presently the State Geologist 
of Oregon and Executive Director of 
the Department of Geology and 
Mineral Industries, appointments by 
the Governor that she has held for 
the past decade.  She was President 
of the Association of American State 
Geologists in 2011-2012.  Under her 
direction, Oregon has been a leader in 
earthquake-risk reduction in schools 
and emergency facilities, tsunami-haz-
ard mitigations and preparedness, and 
acquisition of LIDAR for applications in 

land-use planning, ecosystem restora-
tion, and geologic and hazard mapping.

 Vicki received her Ph.D. in geol-
ogy/volcanology from the University of 
Alaska Fairbanks in 1995.  She has 
also been a Research Associate at the 
University of Wisconsin-Madison and 
an Adjunct Professor of Geology at 
Eastern Oregon University.   Her schol-
arly work has focused on understanding 
volcanic eruptive histories and their 
impact on magma-generated hydrother-
mal systems.  She applies geologic field 
mapping and geochemical research to 
volcanic hazards and renewable geother-
mal energy systems.

 She is a GSA fellow, and was chair 
of the local planning committee for the 
2009 GSA Annual Meeting in Portland.  
She is also a member of the American 
Geophysical Union, Association for 
Women Geoscientists, National Center 
for Science Education, Association 
of American State Geologists, and 
American Institute of Professional 
Geologists.  She has served on numer-
ous boards and councils, including the 
USGS Scientific Earthquake Studies 
Advisory Committee, and the Federal 
Advisory Committees for the National 
Cooperative Geology Map Program and 
the National Geological and Geophysical 
Data Preservation Program.

Alliance Environmental 
Group Welcomes Felix 
A. Perriello as Principal 
Scientist. 

Felix is a Certified Professional 
Geologist, CPG-10240, a Certified 
Hazardous Materials Manager 
(CHMM), a Massachusetts Licensed 
Site Professional (LSP), a Connecticut 
Licensed Environmental Professional 
(LEP), and a registered Soil Scientist. 
He has close to 50 issued U.S. and 
foreign patents. Felix brings a wealth 
of experience managing environmental 

members in the news
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investigation and remediation projects 
to Alliance with over 23 years in the 
field. He has completed hundreds of 
projects across the United States, Brazil, 
and Azerbaijan for clients ranging from 
small commercial facilities to major 
international firms. Felix replaces Jacob 
Butterworth, who is no longer with 
Alliance.

 With Mr. Perriello on staff, Alliance 
will have a stronger presence in assess-
ment and remediation of environmen-
tal releases in both Connecticut and 
Massachusetts. In addition, Felix adds 
his technical capabilities in determining 
the most appropriate methods of both 
assessment and remediation of releases 
in a wide range of environmental situ-
ations

Charles dimmick 
Recognized for 40 Years 
of Service on Wetlands 
Panel

AIPG’s Charles Dimmick, CPG-
3886, was recently recognized by The 
Cheshire Citizen (December 1, 2104) 
for his 40 years’ work as a volunteer 
for the Cheshire Inland Wetlands and 
Watercourses Commission. Through 
Charles’ efforts the town first estab-
lished its IWWC in 1974, and Charles 
has been an active member ever since.   
Charles received a certificate of appre-
ciation from the Cheshire Town Council 
in October 2014.

Charles is also an emeritus profes-
sor of geology at Central Connecticut 
State University, retiring after a 40-year 
academic career in 2005. He has been 
a professional wetlands consultant for 
38 years, representing developers and 
citizens’ groups. Charles regularly vol-
unteers at AIPG’s annual meetings as 
the teller during matters involving for-
mal votes at the executive committee 
meetings.

Photo by Dave Zajac/Cheshir Citzen.
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The Award
Outstanding Earth Science Teacher 

(OEST) awards are given for “excep-
tional contributions to the stimulation 
of interest in the Earth Sciences at the 
pre-college level.” Any teacher or other 
K-12 educator who covers a significant 
amount of earth science content with 
their students is eligible. Ten national 
finalists are selected, one from each 
NAGT regional section. Some sections 
also recognize state winners. Individuals 
may apply themselves or nominate a col-
league for the award.

The Outstanding Earth Science 
Teacher Awards program was adopted 
by NAGT in 1971. Devised to honor 
pre-college teachers of earth science, 
the program has the following specific 
objectives:
•Identify excellence in teaching
•Appropriately recognize and reward 

excellence in teaching
•Stimulate higher levels of teaching 

performance
•Establish NAGT as a strong support 

organization for pre-college educa-
tion, and

•Via active statewide and sectional pro-
grams, build a solid state, regional, 
and national liaison with adminis-
trators of pre-college earth science 
education.

The American Institute of Professional 
Geologists provides a one-year subscrip-
tion to The Professional Geologist to the 
OEST winners. The following list are the 
winners for 2014. For information on the 
winners bios, refer to http://nagt.org/
nagt/awards/oest.html#recipients

Section Winners
•Central Section: Ella Bowling
•Eastern Section: Victoria Gorman
•New England Section: Rita Chang
•Pacific Northwest Section: Dale 

Lehman
•Southeastern Section: Lisha Hylton
•Texas Section: Lawrence Witt

State Winners
•Alabama: Wendy Bramlett
•Alaska: Darren Kellerby
•Georgia: Donna Governor
•Illinois: Keni Rienks
•Indiana: Martha Hoyt
•New Jersey: James Miller
•New York: Mark Percy
•North Carolina: Mark Townley
•Ohio: Paul Genzman
•Oregon: Laura Orr
•Pennsylvania: Michael Baer
•South Carolina: Lisha Hylton
•Washington: Randy Taylor
•Wisconsin: Beth Spear

Outstanding Earth Science  
Teacher Program

Is Your Profile Correct? 
It is important to keep your address, phone numbers, and 
e-mail information up to date in our records. Please take 
the time to go to the AIPG National Website, www.aipg.

org, login to the member portion of the site and make 
sure your information is correct. You can edit your record 
online. If you do not know your login and password you 
can e-mail National Headquarters at aipg@aipg.org or 

call (303) 412-6205.
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How Lucky You Are –  
Today You Have Choices

In today’s world, with modern equipment and technology, 
things can be done and accomplished that couldn’t have even 
been imagined only a few tens of years ago. 

Let’s take a brief look back at satellites, for example. In your 
great-grandparent’s generation, the earth had one natural 
satellite – the moon. It was a literary favorite for poetry and 
prose – love, insanity, mystery, and never ending specula-
tion about its composition. During the 1957-58 International 
Geophysical Year, the first artificial earth satellite, Sputnik 
1, was launched by the Soviet Union. In May 1961, with the 
space-race and the cold-war going full tilt, President Kennedy 
challenged American ingenuity to put a human on the moon 
before the end of the decade. Apollo 11 rose to the challenge 
and safely transported three astronauts to-the-moon-and-
back in July 1969. Just for fun, ask your mature relatives if 
they remember where they were when Neil Armstrong first 
climbed off the Eagle Lander and stepped onto the lunar sur-
face. Eugene Cernan and geologist Harrison Schmitt were the 
last humans to walk on the moon in December 1972. We have 
learned much since then, including that the moon is composed 
of basic/mafic rocks. 

Things we take for granted (not granite) today were trans-
ferred from someone’s fuzzy ideas to napkins or the back of 
envelopes, and then refined on wooden drafting boards. Think 
about it. Space travel in the middle of the last century was engi-
neered with pencil-paper-eraser, logarithmic tables, and – of 
all things – slide rules (Figure 1). Our infrastructure of the 19th 
and 20th century also was engineered with these same primi-
tive tools. Examples include the Erie Canal (1825), Brooklyn 
Bridge (1883), Empire State Building (1931), Hoover Dam 
(1936), and Golden Gate Bridge (1937), to name only a few.

During the 20th century, geologic mapping was done wear-
ing field-boots, snake leggings, and wide brimmed hats with 
chin straps to keep from being blown away by unexpected gusts 
of wind. The basic tools for a typical field geologist included a 
map board, paper topographic maps, printed black and white 
stereographic aerial photographs,a portable stereoscope, 
paper notebooks, marker pens, lead pencils, colored pencils, 
Brunton compass, rock hammer, tape measure, hand lens 
attached to a rawhide neck lanyard, steel WWII canteen of 

water, and a backpack filled with lunch, first aid kit, and a 
few cloth sample bags (with a thick paper ID tag stitched into 
each bag’s seam). 

Fast forward to the early 21st century. Now-a-days, with 
Global Positioning Satellites, the Internet, handheld tablet 
computers, and an “app” for just about everything, a day in 
the field, if you choose, can be about as challenging as walking 
around pushing buttons on one or more handheld electronic 
devices. At the end of the day, a final button push can present 
you and your home-office with a geologic map and structure 
sections documenting the day’s activities. Equally, your super-
visor will have been able to direct your every move via your 
satellite connection to the internet.

So, catch 22, you are damned if you do rely on technology 
and you are damned if you don’t.

The advantage of using modern-day technology includes: 
accuracy of location and altitude, computer-generated graph-
ics, and a false sense of security and accomplishment. All that 
is left for you to do is to record attitudes by laying your smart-
phone compass/inclinometer on planar surfaces, photograph 
outcrops, fill sample bags, and make preliminary assessments 
of rock/soil types, color, texture, porosity, and other project-
specific data. Done! Not a lot of critical, multi-dimensional 
thinking required. Then, off to the diner, a couple of brewskies 
and bed – all to be repeated the next day, and the next. Boring, 
but your boss loves it!

But technology alone cannot duplicate the thinking geolo-
gist, who can continually process and incorporate data as it is 
collected. The advantage of doing field work the old fashioned 
way, using your brain to check the geologic reality and the 
internal consistency of your technological gadgets, is that at 

the end of the day you will have had to stretch 
the muscle between your ears to think in 6 dimen-
sions (X, Y, Z, Time, Geologic Processes, and 
Interaction-with /Changes-in Geologic Processes 
over Time). And most importantly, you will have 
developed a mental model of what the geologic 
map and structure sections should look like after 
you’ve completed them in camp or in your motel 
room. You will intuitively know where you want 
to go the next day to look for contacts, faults and 
missing strata – an energizing and fulfilling 
feeling that can only come from applying your 
geologic sense and skills to make those critical 
decisions. With each day in the field, the geologic 
puzzle will become clearer and your self-esteem 

will grow. Then, at the end of the project, the exhilaration of 
presenting your hand-drawn results (that improves or cor-
rects the technological version) to your boss will provide an 
emotional achievement that cannot be taken away from you!

So, it may or may not be up to you – how you want to do 
field work. But, if you have a say in the decision, do it with 
your brain engaged in the process and experience the feelings 
of self-esteem and self-worth that come with good old fash-

William J. Elliott, CPG-04194
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ioned hard work. You will understand 
what you have done and you will have 
made a contribution to science, hopefully 
appreciated by your stressed boss. Real 
paper geologic maps (Figure 2-see page 
60), structure sections and stratigraphic 
columns, fleshed out with colored pen-
cils, are still appreciated as an awesome 
geologic treasure. 

Mr. Elliott graduated in 1966, from 
San Diego State University with an M.S. 

in geology. After spending five years as 
an Exploration Geologist with Standard 
Oil Company of California, he moved 
on to the world of Engineering Geology. 
Retirement wouldn’t come until forty-
four years later. Following eight years 
of experience with geotechnical firms 
in Southern California, he hung out his 
own shingle to begin a thirty-six year 
career as an independent Consulting 
Engineering Geologist. Being on his own 

was scary, usually terrifying. But in the 
end, long hours, good, hard, honest work 
done on-time and within-budget led to 
that sometimes elusive intangible gift 
-- good feelings of self-worth and self-
esteem. Would he do it all over again? 
Yes! There is, however, one caveat -- I 
would play more between the endless 
cycles of crises that define the life of a 
consultant.

University of Tennessee-Chattanooga Student Chapter present-
ed with the student chapter charter. From Left to Right: Vince 

Phothisene, SA-5727, (Treasurer), Rusty Sewell, MEM-2487, 
(Sponsor), Macy Howell, SA-5769, (Secretary),Jeb Barrett, MEM-

1978 (2014 TN Section President), Zach Dearmin, SA-5711, 
(President), Kyle Nicol, SA-5704, (Vice President).

Members of the University of Tennessee-
Chattanooga.

how lucKY You are-todaY You have choices

Coming in the next issue of TPG!!!

AIPG Annual Meeting Information

Mark your Calendars- September 19-22, 2015

Anchorage, Alaska

Field Trips

Technical Sessions

Attention  
    Student Chapters

how would you like 
to attend the AIPG 
Annual meeting in   

Alaska???

The deadline for the 
Student Chapter of the 

Year award is  
    June 1, 2015.



 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 $300.00
non-Member $400.00
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
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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

AdVERTISE

  AdVERTISE

    AdVERTISE

 Professional services directorY
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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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As of As of 

1/24/14 2/2/2015

CPG / Active 3,369 3,316

CPG / Non-Practicing 398 418

Prof. Member 1,043 1043

Associate Member 48 49

Young Professional 76 90

Student Adjunct 2,649 3405

Corporate Member 1 1

ToTAlS 7,584 8,322

AIPG Membership Totals

Section news can now be found on 
the AIPG website at http://aipg.org/
sections/sectionnews.html

new Applicants and Members can 
now be found on the AIPG website at 
http://aipg.org/membership/newapps-
mems.html
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Top Down Road Reconstruction, 
Slope Stability Solutions  

on a Budget

Abstract
A new approach to road and landslide stabilization using 

small inclusions, and lots of them, not only proved to be an effec-
tive permanent fix, it was also delivered quickly and on budget 
that was 50% less than traditional methods. The approach 
combined design/build project delivery, soil/rock anchor tech-
nology and geosynthetic reinforced soil (GRS) with micropiles. 
This combination repeatedly produced efficient, high quality, 
long-term solutions that were previously unattainable. 

This paper highlights a pilot project on Vancouver Island, 
British Columbia that embraced these concepts. It proved to 
so versatile in a variety of terrains that is was used on other 
highways and gained the attention of the BC Premier who 
granted it the 2013 Premiers Innovation Award. 

The pilot project involved 7 Ministry of Transportation and 
Infrastructure sites on Vancouver Island. There was a common 
theme for the locations: remote, steep, and each were along 
critical access routes to the towns or communities they served 
with no easy solution for repair. 

Road closures were not an option, and traditional methods 
proved to be too expensive to entertain. Due to these constrains 
the necessary repairs could not be completed in a traditional 
fashion and over years and decades caused maintenance work 
to be more frequent at an ever increasing cost.

Through extensive research and a collaborative effort, the 
above-mentioned techniques successfully mitigated every site 
with minimal traffic disruption and at a fraction of the time 
and cost associated to traditional approaches.

Introduction
Fill slope failures along roads, rail, pipeline, and trails 

are common and frequently extremely challenging issues. 
Excavating the failed material out and either replacing it 
with higher quality soil and construction or retaining struc-
tures are the common or “traditional” methods of mitigation. 
Unfortunately these techniques are laborious, take time, and 
due to the excavation component are challenging to construct 
while maintaining traffic. 

These types of failures are small but frequent; they also 
repeatedly prove to be technical but are generally under 
funded for traditional repair methods. This paper describes 
recent innovations that not only proved to be very efficient, 
they successfully mitigated multiple sites in a twelve month 
period and caught the attention of the BC Premier Awards 

committee who granted Peter Bullock, P.Eng., M.Eng. and 
his team the 2013 Innovation Award.

The 7 sites across Vancouver Island, BC. each had some, or 
all, of the following attributes: steep ground, limited access, 
environmental constraints and/or limited right of way. 

Design/build delivery with small inclusions, and lots of 
them, were the theme of this work. Soil and rock anchors, 
closely spaced micropiles and geosynthetic reinforced soil 
(GRS) were the tools. Small footprint, few resources, shortened 
construction timeline and reduced cost with a wide applicabil-
ity was the result. 

The Challenge
Unlike large jobs, the small, non-emergency, maintenance 

type work on secondary or rural roads have limited political 
pull, few resources, but all the technical challenges. Every site 
was unique and every site had challenges. This resulted in the 
need for specialized engineering and/or expensive investiga-
tions and logistical considerations.

The following few examples were all long standing challeng-
es that the BC Ministry of Transportation and Infrastructure 
had been repairing, studying and routinely maintaining for 
years, even decades at an ever increasing cost to the taxpayer. 

The Test
After years of watching traditional methods either consume 

budgets or simply prove to be too expensive to proceed, a test 
project was entertained. In 2011 the South Coast Region took 
on a new venture that captured multiple projects under one 
design/build contract on Vancouver Island. 

The Vancouver Island District was canvased and suitable 
projects were highlighted for cost and priority. The list identi-
fied 12 challenges with a combined construction cost estimated 
at over $10 million using traditional methods.

The Region allocated $500,000 for the preliminary work. 
The intent was to mitigate 5 sites: Ford Cove Hill on Hornby 
Island, and 4 sites on Highway 4: Kennedy Canyon, Kennedy 
Lake East and West Slides and Kennedy Lake Pinch point. 
Highway 4 travels across mid Vancouver Island between 
Qualicum Beach and Tofino.

These projects proved so successful that additional work was 
completed under a different contract on Highway 14. Highway 
14 travels up the soutwest coast of Vancouver Island from 
Victoria to Port Renfrew. 

Peter Bullock, P.Eng., M.Eng. peter@gsican.ca 
Principal Engineer, GeoStabilization International, 
Vancouver, BC
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design Methodology
The design/build process is best completed when there are 

synergies between the designers and construction crews. The 
flexibility of a system and process are critical to allow for field 
alteration as required.

The preliminary design was based off basic site measure-
ments, observations, experience, and past studies (when avail-
able). The assumptions made in the initial design work were 
verified through the construction process and alterations were 
made as warranted.

Design methods for the soil anchors, micopiles and GRS 
followed the following publications: 

FHWA0-IF-03-017, “Geotechnical Engineering Circular 
No.7”

FHWA – NHI-05-039 (Dec 2005) “Micropile Design and 
Construction”

FHWA-HRT-11-027, “Geosynthetic Reinforced Soil 
Integrated Bridge System Synthesis Report”

Project Overviews
The following case studies are highlights from the initial 

design build contract and the additional work completed on 
Highway 14.

Both Highway 4 and Highway 14 traverse extremely steep 
and rugged coastal terrain. The routes were initially pioneered 
in the 1950’s as forestry and mining roads carved out of the 
slopes and wilderness as single lane dirt tracks. Much of the 
road length was cut fill construction with frequent rock cuts 
and log cribbing to cross the steeper ground and gully systems. 

The routes were further challenged with high rainfall, up 
to 4m/year, and limited width due to cliff bands, streams and 
lakes. 

Highway 4, Kennedy Hill West Slide
Kennedy Hill West Slide was a shoulder fill area that was 

impacting the westbound lane for decades. During wet weather 
events it was not uncommon for the slide to move several 
cm’s/day and 100-300mm annually causing frequent need for 
asphalt patch repairs. The road width as also very narrow 
constrained by large boulder (5-8m diameter) colluvium on a 
steep slope above and Kennedy Lake below.

In 2008 the Ministry made some improvements through 
the area with a road widening project using concrete blocks 
and geogrid. The project was initially successful at gaining 
the desired width, however the additional loading only exac-
erbated the slope movement (Figure 1).

Geotechnical investigations found the soil to be a boulder 
colluviam. Bedrock was not intercepted by the drilling but 
could be found as an outcrop 15m below the road. The pre-
liminary engineering suggested complete road reconstruction 
using retaining walls founded on the bedrock. Unfortunately 
the preliminary estimates made the project cost prohibitive 
and maintaining traffic through the work zone could not be 
guaranteed. 

 The preliminary engineering by GeoStabilization 
International (formerly Soil Nail Launcher based in Colorado) 
was completed and the construction work through their 
Canadian contractor was completed (Figure 2).

The work involved soil anchors varying in length from 6 
to 18m through every concrete block and a third row above 
on an offset pattern. The anchors were all grouted into the 
boulder colluviam and bedrock was not intercepted (Figure 3). 
Torsional stiffness and corrosion protection was gained with 
a shotcrete shell (Figure 4)

Figure 1. Kennedy Hill West Slide.

Figure 2. Preliminary modeling to calibrate the soil anchor 
design work.

Figure 3. Tie 
back soil anchors 
through the 2008 
concrete blocks 

and shoulder fill, 
pre shotcrete.

Figure 4. Kennedy 
Hill West Slide 

complete.

toP down road reconstruction
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The work was completed late 2011 and the site has per-
formed exceptionally well ever since. The MoTI Road Area 
Managers comment when the work was completed “It is inter-
esting, driving across it now “feels” solid.”. The last inspection 
in March 2014 found no reflective cracking or settlement.

Highway 4, Kennedy Hill East Slide
Kennedy Hill East Slide was only 40m east of the West 

Slide (Figure 5), but the morphology of the slide was com-
pletely different. 

The site crossed a rock cut and fill section that was also 
widened using similar techniques of concrete block and geogrid 
in 2008. Unfortunately the additional width was unknow-
ingly placed over the edge of a subsurface rock cliff and over 
the next 3 years the work progressively slid down the slope 
approximately 7m and reduced the road width back to pre 
construction widths (Figure 6).

This site was also investigated and the mitigation cost was 
prohibitive and the gaining the desired road width was not 
guaranteed. Using tie back anchors, micro piles and GRS fill, 
an additional 3m of width was constructed at a quarter of the 
traditional cost estimate.

 The site was excavated to competent material, the road 
was shored up and the micro piles constructed to gain global 
stability for the GRS fill (Figure 7).

 

Highway 4, Kennedy Lake Pinch Point
The “Pinch Point” was a trafficablity challenge for decades 

that became more of an issue with 2008 road improvements 
just to the west that widened the road and effectively increased 
the hourglass effect that pushed vehicles toward the inside 
cliff. 

Eastbound, the highway closely followed the shores of 
Kennedy Lake and then steeply climbed to an upper bench 
across a steep cliff face. The “pinch” was created at the base 
of this hill with the construction of cast in place gravity wall 
from the 1950’s. 

Additional width was needed but infilling into the lake was 
not an option and deconstruction of the wall would render the 
highway impassable during construction (Figure 8).

 Due to numerous factors, the engineering and delivery was 
undertaken by the author, Peter Bullock, P.Eng., M.Eng. The 
design involved tie back support for the marginally stable grav-
ity wall into bedrock, GRS fill supported by micropiles and a 

tie back anchor 
system to gain 
the additional 
width (Figure 
9).

 

Figure 5. Typical West Coast Terrain and the site of 
the Kennedy Hill East and West Slides.

Figure 6. Kennedy Hill East Slide pre 2011  
construction. 

Figure 7. 
East Slide 
with shor-

ing and 
micro piles 
construct-

ed.

Figure 8. Kennedy Hill Pinch Point overview.

Figure 9. Typical 
Cross Section.

toP down road reconstruction
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toP down road reconstruction

The final product gained the necessary road width allowing 
for enhanced road geometrics and additional shoulder width 
(Figure 10).

 

Hornby Island Ford Cove Hill
Hornby Island is a remote Northern Gulf Island just south 

of Comox, BC. Travelling there requires two ferries from 
Vancouver Island, via Denman Island. This trip takes time 
and logistical challenges for not only the locals but construc-
tion intent too.

The Island has one main access road from which the second-
ary roads connect to. Near the end of this road is a large cliff 
escarpment of conglomerate and sedimentary rock sequences. 
The road traverses down across the cliff face to the harbour 
below.

Near the top of the hill was a section that was built out 
onto a rudimentary log crib and a poorly constructed road 
side barrier “wall”. The challenge was the logs were rotten 
and no longer able to support the shoulder fills above. The 
consequential settlement was impacting the road surface, the 
cross culvert system, and increased the maintenance needs.

Unlike the other sites highlighted in this paper, bottom up 
construction was an option. The preliminary design to remove 
the shoulder fills and reconstruct with GRS founded on bedrock 
was completed, however the construction cost estimate was 
more than anticipated and the need to remove the protected 
Gerry Oaks from the work zone was not desirable so alterna-
tives were investigated.

The result of the second phase investigation found that 
a “beam” of soil anchors across the top of the slope would 
adequately support the failing shoulder fills and off-load the 
soil below stabilize them as well. The overall construction cost 
was less than half of the original design and no trees were 
lost in the process.

 

 

 

Highway 14, Lost Creek Culvert
On August 30, 2012, the author sat in a pre construction 

meeting for a paving project along Highway 14 near Sombiro 
Bridge. During the meeting it became apparent that the can-
tilevered log section in Lost Creek had not been identified or 
highlighted to the contractor, nor had construction plans been 
investigated due to the technical challenges of the site. This 
was a problem as it would not address the maintenance issue 
of the site and the contractor was reluctant to cross the area 
with the heavy asphalt equipment.

The 15m wide segment crossed a natural steep gully sys-
tem where the bedrock quickly fell away. The cliff below was 
approximately 40m high above Lost Creek with an overall 
slope angle of nearly 60 degrees. Shoulder loss was mitigated 
with the addition of several logs in the fill effectively bridging 
the gully and twin culvert system (Figure 14).

 

Figure 10. Completed works with additional 2m  
of width.

Figure 11. 
Hornby 

Island, Ford 
Cove Hill pre 
construction.

Figure 12. Preliminary 
grubbing completed. 

Barrier and logs 
exposed.

Figure 13. Completed project using loose 
straw for revegetation, wire mesh facing with 

closely spaced soil/rock anchors.

Figure 14. 
Highway 14, 

Lost Creek Pre 
Construction.

toP down road reconstruction
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Timeline and budget were critical for this job. The pavers 
were scheduled passing through this segment within 3 weeks 
of the pre construction meeting. In that time a design had to 
be developed, a contractor secured and construction complete 
to allow for asphalt.

Through the successes of the previous work on Highway 4 
enough experience was gained to develop a GRS fill supported 
by rock anchors and micropiles into bedrock (Figure 15). 

The system worked and the paving schedule was unaltered.

 
Conclusions

Within a 12 month period 7 significant sites within the 
MoTI inventory had been mitigated with long term solutions 
and are now no longer maintenance issues. These repairs were 
extraordinarily efficient as the construction costs in terms of 
both time and money were repeatedly less than 50% of tradi-
tional approaches. 

Much of the savings were due to the compressed investiga-
tion, design and construction sequence afforded by the design/
build approach. The technical requirements were attained 
with the philosophy that “many hands make light work”. The 
close spacing of smaller anchors provides a more uniform load-
ing and redundancy, while the close spacing of the geosynthetic 
fabiric completely alters the soil mechanics of the retained fill. 
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ence within the earth science and engineering fields. His early 
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both within the corporations and as a consultant. In 2006, 
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that ranged from routine maintenance to multi million-dollar 
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student chaPter news

The California Section AIPG and UC Davis Student Section are active, with monthly meetings from October to May, as well as two weekend 
field trips. The UC Davis student section was founded in 2010 and is quite active. Photo of the California Section AIPG Meeting on January 8th, 
2015 at UC Davis with the Student Section. Stephen Testa, CPG-6464, a former president of AIPG and AGI, is the Executive Officer of the State 

Mining and Geology Board in California. He was the guest speaker. His talk focused on famous California geologists, including the two related, 
buy often opposing William Blake and Josiah Whitney. Stephen concluded the presentation with his comments on what makes a successful pro-
fessional geologist. The talk was well received. AIPG National provided a plaque shown in the photo that will be permanently mounted in the 

Moores Conference room at UC Davis. The current AIPG UC Davis Student Section president is Timothy Nelson, SA-4789. The past student pres-
ident is Richie Winn, SA-5346. Student mentors are Steve Baker, MEM-2353, and Rob Sydnor, CPG-4496. The student section advisor and sponsor 

are Robert Zierenberg, MEM-2106, and Jim Jacobs, CPG-7760 respectively. 

Figure 2 from William Elliott’s article on page 48.
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