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Crude Oil Pricing by Currency (2018-2020)
This data brief examines the changes in the spot price of crude oil per barrel (BBL) in U.S. dollars and euros from 2018 
through March 2020. This period covers the market contraction in late 2018-early 2019 and the beginning of the economic 
downturn from the COVID-19 pandemic and the oil price war between Saudi Arabia and Russia. The graph also shows the 
cost of barrels of crude oil per Troy ounce of gold, demonstrating the inverse relationship between the price of oil and a 
wealth reserve commodity such as gold. 

The U.S. dollar/euro exchange rate over this period narrowed from 0.80 in January 2018 to 0.93 in late February 2020, 
after which the exchange rate fluctuated between 0.87 and 0.94. Oil prices in 2020 peaked at just over $63 per barrel on 6 
January and declined to $19.48 on 20 March. It remains to be seen how the economic impacts of the oil price war and the 
COVID-19 pandemic will play out over the coming months.

Credit: AGI; data derived from EIA, OFX, and the World Gold Council

AGI Geoscience Currents: www.americangeosciences.org/geoscience-currents Data Brief 2020-003; April 2, 2020
Written and compiled by Leila Gonzales, AGI © 2020 American Geosciences Institute
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As we start, as a nation, to go back to work again, please 
follow CDC (and state, local and national government) 
guidelines to ensure that you stay safe and do not catch 
COVID-19 or help to spread it. In spite of the 1.8 million 
confirmed cases, the 100,000 deaths and the 400,000 people 
who have recovered, less than 1% of the US population have 
had the disease: estimates are that we need 70-90% of the 
population to have acquired immunity in order to achieve 
herd immunity. We are so far from that number that we can 
obviously expect further waves of the disease before vaccines 
or treatments become available.

There are a couple of prominent themes in this issue: an 
important one concerns the role of women in the geosciences 
and the responsibilities of employers toward their women 
employees, both of which are addressed by David Abbott.  
Several Geoscience organizations have dealt with these top-
ics recently, including the Australasian Institute of Mining 
and Metallurgy, and the Geological Society of London. David 
addresses an excellent questionnaire sent out by AusIMM as 
well as an interesting article in the GSL “Geoscientist”. My 
only contribution to this topic is to point out that our society 
is suffering greatly from the shedding by many employers of 
responsibility for what used to be considered normal costs of 
employment: “traditional” pension plans, security of employ-
ment, much of the cost of health care, and so on.  As we recover 
from the disruption due to this virus, the temptation will 
be to further reduce employment costs by whatever means 
possible. But attacks on the terms of employment directly 
attack the stability of the nuclear family as the fundamental 
unit of society.  Participation by women in the work force 
returns to the family some of this lost stability by ensur-
ing two sources of income, but in return it requires many 
sacrifices of the family: payments to outsiders for child care 
being only the most obvious and possibly the most onerous. 
Therefore, anything that an employer does to provide those 
things that enable women (and men) to have fulfilling full-
time careers without fear of harm to their family should be 
seen as an investment in the stability of the society within 
which they operate or, as we may come to see it much sooner 
than seems possible now, as a down-payment on the social 
license that allows them to operate in a given society.

A second major theme in the issue is personal safety in 
the field, addressed by Philip Reimer as well as by David. 
Philip deals with safety in the urban field, a subject that 
increases in its importance in direct ratio to the stability of 
society that I mention above.

Finally, Rasoul Sorkhabi addresses the turmoil in the oil 
industry in a very interesting article that also touches on the 
importance of this industry to the stability of the societies of 
both producing and consuming countries: everybody needs to 

be able to count on stable oil prices but the nature of the beast 
is that in a free market they are inherently unstable.  The AGI 
column also addresses some of the implications of oil pricing.   

I want to publicly congratulate Rasoul on his excellent 
article about the life and work of the famous Scottish Geologist 
Archibald Geikie (1835-1924) on p. 34 of the current (June 2020) 
issue of GSA Today.  I personally find it very hard to realize that 
Geikie, this legendary character from the far distant past, died, 
still active, only 17 years before I was born and 39 years before 
I graduated with my degree in Geology.  History is becoming 
very foreshortened!

Finally, in this issue, there are two letters to the editor argu-
ing the merits of climate change, and an article on hurricanes 
by Barney Popkin that touches on the subject. These are the 
last word on this topic during my term as editor.

Enjoy!

John L. Berry, CPG-04032

Decisions,  
Adaptability, Knowledge, and 

Remembrance 

EDITOR’S CORNER

PANGEAS & GEOLOGICAL GLOBES

WWW. R E A LWO R L D G L O B E S . C O M

INTRODUCING
300 MA

EARLY PERMIAN!

AVAILABLE  IN
18" AND 30" SIZES

• MISSISSIPPIAN 325 MA
• EARLY PERMIAN 300 MA
• TRIASSIC 235 MA
• POLITICAL TRIASSIC 235 MA
• JURASSIC 190 MA
• CRETACEOUS 140 MA
• WESTERN INT. SEAWAY 90 MA
• KT BOUNDARY 65 MA



4 TPG • Jul.Aug.Sep 2020 www.aipg.org

The American Institute of Professional Geologists has been monitoring the evolving situation 
with respect to the COVID-19 pandemic. The National Executive Committee in conjunction with 
the California Section Organizing Committee, has made the difficult decision to postpone the 2020 
AIPG Annual Meeting that was scheduled to take place this October in Sacramento, California.

The health and safety of our members and other attendees is of primary importance to AIPG. 
Given the extent of the COVID-19 pandemic and the uncertainty surrounding the spread of the 
infection, we felt that having an in-person meeting would present a safety concern that we could 
not, in good conscience, ignore. Health and safety alone were not the only factors we considered. 
Uncertainty surrounding state and local government orders with respect to the size of public 
gatherings, difficulty with air travel, implementation of travel restrictions for public employees 
and private businesses, and the financial impact of a late meeting cancellation all played into 
this decision. Ultimately, an analysis of these factors showed clearly that postponing our Annual 
Meeting was the best choice for AIPG members and AIPG itself. We understand that this decision 
will be disappointing for our members and partner organizations. Nevertheless, we believe this 
to be the wisest course of action in an effort to minimize the potential exposure to COVID-19 of 
those who participate in our Annual Meeting.

The next Annual Meeting of AIPG is scheduled for October 23-26, 2021 at the Hilton Arden 
West, in Sacramento, California. Meanwhile, the National Office Staff and the National Executive 
Committee are working hard to ensure that AIPG Advisory Board elections and the transition to 
the 2021 National Executive Committee will take place with minimal disruption to the governance 
of the Institute. We are also working diligently to determine how best to acknowledge those who 
have been recognized by the AIPG Awards and Honors Committee, for their professionalism and 
dedication to AIPG and our profession.

AIPG continues to serve our members and our profession as we navigate the uncertainty asso-
ciated with the COVID-19 virus. We welcome your thoughts and suggestions as we address the 
challenges created by the COVID-19 pandemic.

With Best Regards,

Aaron W. Johnson, Ph.D.
Executive Director
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LETTERS TO THE EDITOR

Dear Editor,

Re: Bill Feyerabend’s 
“Field Geologist: Evolve!” 
(April-May-June 2020).

I read with pleasure Bill Feyerabend’s 
article in the last issue discussing a 
path towards project generation as one 
gains experience in the exploration and 
mining industry. He hit on many of the 
important points of our business and 
how to get into the project generation 
game.  I also am a bit of a gray hair, as 
most of us are in the business these days, 
and have some additional thoughts and 
recommendations following up on Bill’s 
suggestions, to assist those interested 
in participating in the “evolutionary 
process.”

First, remember your ethics (see 
applicable past “Professional Ethics and 
Practices” columns by David Abbott Jr.).  
All too often I have been approached by 
someone peddling a very nice and pro-
spective prospect and/or property, but 
with data not of their own generation: in 
many cases it is from a former employer 
(or client) from whom they have not 
obtained a release to disclose it. Needless 
to say, this is inappropriate, a violation 
of AIPG (and most other professional 
organizations) ethics, but in many cases 
entails flat out theft.  If you have data 
from a former employer or former client 
get permission to use it.  In some cases, 

if you’re smart about it you can often get 
MORE data to support your project with 
minimal strings attached.  For instance, 
one can obtain rights to utilize the data 
you have or want to use in your explora-
tion endeavors, as well as maybe a larger 
dataset, in return for allowing the former 
employer/client to participate in future 
financing or to have a right of first refusal 
on the project.   For that matter they 
may like the idea years later, after they 
didn’t the first time around.  By using 
this approach, if your efforts to expand 
a prospect are successful you may have a 
built-in means for obtaining money and 
assistance to develop it, versus having 
to go out and be a salesperson. 

Second, don’t overhype your pros-
pects.  Be realistic in your expectations of 
how others view your data. Just because 
you spent months climbing through poi-
son ivy or cacti, dodging rattlesnakes, 
picking ticks, chiggers or other creepy-
crawly-itchy-bitey things off does not 
mean that your prospect is the next best 
thing to buttered bread (or better).  Good 
sound science and practical application 
and interpretation of low-cost explora-
tion work/tools goes a long way. 

Third, to re-emphasize a point made 
by Bill, have realistic expectations for 
what the prospect is worth.  You may 
actually have discovered the next best 
thing to buttered bread, but if you ask 
too much for it or are unrealistic in your 
financial expectations you won’t place 
your property and you will be out bucks, 
as well as having lots of bug bites and 

blisters for nothing in return. Next to 
people trying to sell me properties with 
other people’s data that they have no 
right to use, my next biggest gripe and 
#2 on my hate list of prospect generators 
(the less than scrupulous data thieves 
are #1) are those folks who shoot too high 
and have unrealistic expectations for 
compensation AND are not negotiable. 
A point Bill noted, “NO is not NO until 
NO is explicitly said” is valid, but you 
can get a “NO” pretty darn quick if you 
are asking for a small fortune for a poorly 
developed prospect in Podunk, Nowhere. 

Lastly, don’t be afraid to go out on 
a limb.  If you have a good idea and 
exploration concept, do the research.  
If it is too big, too hard, too difficult to 
do alone, get a partner and spread the 
load.  Numerous small prospect genera-
tors (meaning individual scientists and 
prospectors) have traditionally bonded 
together on bigger projects and done the 
foot work to bring prospects to the drill 
stage (where you really make the discov-
ery) and provide the opportunity for oth-
ers with more financial capital to get into 
the now “ready to drill” prospect. Some of 
the best projects I have ever worked on in 
my 30+ year career were those generated 
by “evolutionary” people as Bill so aptly 
described. So follow Bill’s advice and get 
out and find the next mine.

Christopher Dail, CPG-10596
Exploration Manager
Midas Gold Idaho, Inc.

COMMENT ON 
Thomas Spalding’s “The 
Future of Geology and the 
Military:  at the CO2 
Frontier” TPG v.57, no.2, 
p.55 Apr.May.Jun 2020, 
by Raphael Ketani, CPG-
09003.

In his article “The Future of Geology 
and the Military: at the CO2 Frontier”, 
Thomas S. Spalding (CPG-9973) states 
that CO2 is causing various changes in 
regional and world climate. Figure 1 in 
the article shows a five-year average 
temperature deviation using the base-
line period 1951 to 1980. However, it 

must be noted that 1951 to 1980 was a 
period of comparatively lower tempera-
tures. So, of course, any global tempera-
ture map using this baseline will show a 
strong future warming trend. If one were 
to consider the longer baseline from 1850 
to 2017, then an animated map would 
show three periods of comparatively 
higher temperature (1850 to 1890, 1920 
to 1940, 1980 to 2017) separated by two 
periods of lower global temperatures 
(HadCRUT4, 2017). The planet tem-
perature maps would show only normal 
global climate variability.

Sea level rise is also discussed in 
regards to its impact on the naval 
station at Norfolk, Virginia. Satellite 
measurements of mean sea surface 
height have indicated an approximate 
rise of about two millimeters per year 

(Houston, 2011). Having analyzed tide 
gauge records that start at the year 
1700, Jevrejeva et al (2008) have deter-
mined that sea level is responding to 
multi-decadal variability in combination 
with sea level rise acceleration. Though 
whether the sea really appears to be 
rising depends upon where and when 
you take your measurements. Nuisance 
flooding along the Atlantic Coast of 
the United States from southern New 
England to South Carolina, due to rela-
tive sea level rise or sinking of the land, 
has been increasing at a higher rate.  
Still, this has appeared to have stopped 
and reversed in the first decade of the 
21st Century up to 2015 due to ground-
water replenishment under southern 
Chesapeake Bay, Virginia (Karegar et al, 
2017). Even more dramatically, relative 

Note:  These are the last two items on climate change that I intend to publish in my term as 
Editor – enough, already!
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sea level has been falling very quickly 
along the coast of Scandinavia since 
the end of the last ice age due to post-
glacial rebound (Niskanen, 1939; Milne 
et al., 2004). Also, despite claims that 
very vulnerable islands in the southwest 
Pacific are being deluged by sea level 
rise, modelling based on real world obser-
vations has shown that these islands 
have been keeping above sea level due 
to lateral accretion and over wash (Tuck 
et al., 2019).  

Further, a risk assessment modelling 
study of sea level was performed for the 
naval base in which a rise of 0.5m was 
envisioned (Burks-Copes, 2014). This 
is an increase of sea level on the order 
of 500mm. If we assume that sea level 
will rise at two millimeters per year, 
then the assessment is unrealistic as 
no model can predict what sea level will 
be like in 250 years! On top of this, Mr. 
Spalding states that this 0.5m rise is a 
“tipping point.” Such a term is alarmist 
and not scientific. It has no place in the 
peer reviewed literature. 

Towards the end of the article, it is 
stated the CO2 emissions from cement 
manufacturing and power generation 
are the main contributors to global 
warming. This is a fallacy that has been 
carried forward by the environmental 
movement since its inception. Water 
vapor has the greatest warming effect. 
Water vapor and CO2 contribute 78.5% 
and 19.6%, respectively, to global warm-
ing at 285 ppmv of CO2 and 77.1% and 
20.9%, respectively, to global warming 
at 570 ppmv of CO2 (this can be inter-
polated as respective contributions of 
77.9% and 20.2% at today’s total atmo-
spheric CO2 concentration of 415 ppmv; 
Barrett, 2005).

Additionally, as research has pro-
gressed, the volume of emissions of 
naturally occurring CO2 has been 
revised upward due to the discovery 
of more sources and increased emis-
sions.  Natural sources which have been 
enhanced by a warming climate include 
soil (Hodges et al., 2019), thawing tun-
dra (Commane et al., 2017), lakes (Del 
Sontro, Beaulieu and Downing, 2018) 
and organic sediment at the bottom of 
streams and rivers (Comer-Warner et 
al., 2018). Newly discovered sources of 
CO2 emissions include submarine vents 
(Cardenas et al., 2020) and prokaryotes 
(Smith et al., 2019). The presence of the 
new sources and verified increases in 
emissions requires reconsideration of 
the concentration of natural and anthro-
pogenic CO2 in the atmosphere, and the 
redesign of the global carbon budget and 
climate models. 

Lastly, it must be noted that shrink-
ing Arctic ice is not prima facie proof of 
climate change. The naturally occurring 
Arctic Oscillation (AO) has the greatest 
effect on the variance in the wind condi-
tions which, in turn, affect sea ice motion. 
High index AO winter wind anomalies 
increase the movement of ice away from 
the Eurasian and Alaskan coasts form-
ing polynyas. This makes the ice more 
prone to melting during the following 
spring and summer. During the summer, 
low index AO conditions bring southeast-
erly wind anomalies which increase the 
movement of ice away from the Alaskan 
coast and increase the movement of 
warm air onto the ocean. This decreases 
the amount of ice in the Beaufort and 
Chukchi seas (Rigor and Wallace, 2004). 

While the AO is operating, the cold 
water of the East Greenland Current 
sends fresh water and ice south into the 
Atlantic Ocean through the Fram Strait 
while the adjacent West Spitsbergen 
Current flows north and carries warm 
salty water into the Arctic at a depth 
of 200m to 700m. Only a little ice was 
pushed out into the Atlantic during 
the nineteen sixties, the late nineteen 
eighties and the nineteen nineties. In 
contrast, a lot of ice was expelled during 
the period from 2005 to 2008 (Smedsrud 
et al., 2011). However, during the past 
few decades, sea ice has continued to 
decline. This reduces ice export and 
increases Greenland Sea and Nordic Sea 
salinity. Subsequently, Greenland Sea 
and Nordic Sea heights fall and the gyre 
circulation increases. The intensification 
of the gyre pumps more warm Atlantic 
Water into the Nordic Sea and the Arctic 
Ocean. The end result is much more sea 
ice melting, but it is not certain that 
melting will predominate in the future as 
freshwater inflows from the surrounding 
continents and the Arctic Ocean, itself, 
contains vast quantities of freshwater 
(Wang et al., 2020).
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REPLY, 
by Thomas S. Spalding, 
CPG-9973:

On sea level rise relative to the Navy 
Base at Norfolk.  As I look at it, Raphael 
Ketani and I are near agreeing that sea 
level is going up with temperature.  In 
a 2006 paper, Jevrejeva et al. (Fig. 1) 
show that a 60-year cycle is discernible 
in both air temperature series and in 
mean global sea- level records of the last 
200 years. This cycle caused a slowing 
down of the global rate of sea level rise 

from about 2.4 mm/yr-1 to 1.5 mm/yr-1 
from about 1950-1980, and a recovery 
and increase after that. If this cycle still 
operates, 2010 to 2040 might be expected 
to show a similar cyclical slowing in the 
rate of rise. At the mouth of Chesapeake 
Bay, the effect of movements of the land 
must be added to the effect of global sea 
level rise when considering flood defens-
es. In their text Jevrejeva, et al (2008) 
specifically cites atmospheric warning 
as the cause of sea-level rise. Unlike the 
Jevrejeva et al. paper of 2006 cited by 
Ketani, which shows data back to 1700 
AD, the 2008 paper does not address the 
question of the Little Ice Age: she consid-
ers only the time period since 1850 AD, 
the approximate year in which it ended.  

Ed Berry’s (2019) model of the carbon 
cycle as a bucket with a hole in it was 
highly oversimplified. Berry minimizes 
the effect on the equilibrium water 
level of a slight increase in the supply 
of water to the bucket, because of the 
large inputs and outputs involved in the 
“Fast Carbon Cycle”.  A more realistic 

Fig. 1 - (top) Nonlinear trend (thick black line) in global sea level using an SSA 
embedding dimension equivalent to 30 years. Paralleling the trend is the 95% 

confidence interval in the trend found by considering the mismatch between the 
regional sea level curves; thin curve is the yearly global sea level. (bottom) Rate 

of the global sea level trend, and its standard error from equation (4). 
Source: JGR: Oceans, Volume: 111, Issue: C9, First published: 12 September 

2006, DOI: (10.1029/2005JC003229)
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model is to think of the bucket having 
baffles within it separating the different 
short term reservoirs. It doesn’t matter 
how much water sloshes through the 
different baffles: the amount of water 
in the bucket stays constant. But if you 
increase the amount of water flowing 
from the faucet into the uppermost 
compartment, without opening up the 
hole in the bottom, the water level will 
rise. If the bucket is large and the inflow 
and outflow small, it will be a long time 
before it equilibrates at a higher overall 
water level, no matter how much rapid 
sloshing around there is between the 
compartments inside the bucket.    

I therefore recommend the Mauna 
Loa data (Fig.2), as it actually shows the 
annual “Saw tooth” plots where CO2 in 
the atmosphere accumulates in the win-
ter and diminishes in summer as the CO2 
is absorbed in the forests and seas (part 
of the Fast Carbon Cycle). But the overall 
trend is upward, even though some of 
the added CO2 is quickly removed from 

the atmosphere. But the excess CO2 still 
has to work its way through the ocean 
and deep ocean to the sediment burial 
compartment before a new overall equi-
librium can be achieved.

My purpose in writing up the Norfolk 
case was to acquaint geologists with 
the type of work that goes on for clients 
like the Navy, so that they may prepare 
appropriately.  I have never published 
on climate change before.  Nonetheless, 
I have learned that very predictable Ice 
Ages occur according to a cycle first iden-
tified by a Serbian scientist, Milankovic 
(Buis, 2020) and it is the departure from 
our normal climate cycle that supplies 
much of the excitement and is giving rise 
to a determined effort to understand the 
reasons behind it.

Some say CO2 is not a potent cli-
mate change molecule compared to H2O.  
Shepherd (2016) laid out in an article 
in Forbes the chemistry necessary for 
water to warm the climate. CO2 is in 
a positive feedback loop with water 

(Shepherd, 2016). The Future of Geology 
is on the CO2 Frontier.  I appeal to you 
dear reader, to move Congress to support 
the CO2/Basalt disposal opportunity 
immediately.  Industrial facilities should 
now apply “due diligence” to find the 
most efficient carbon revision program 
for their emissions.  The safe disposal of 
mass volumes of CO2 requires our atten-
tion.  A qualified geologist should lead 
the mission to test, explore and advise 
on Carbon sequestration. 

According to the Internet, Pericles, 
the Greek General, and the founder of 
democracy said: “You may not take an 
interest in politics but politics will take 
an interest in you.”   

A modern corollary might be “You may 
not take an interest in CO2 but CO2 will 
take an interest in you.”  
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Fig. 2 - Increase of CO2 at Mauna Loa, HI, from 1960-2020. Note the regular seasonal vari-
ation caused by uptake and release of CO2 by plants, mostly in the northern hemisphere. 
This is superimposed on an steadily exponentially rising trend. Courtesy NRSL/NOAA.

The Editor wishes to apologize to 
Keith Torrance, author of an article 
on p.28 of the Jan.Feb.Mar 2020 
issue of TPG, for the misspelling of 
his name in the title of the article 
and in the Table of Contents.

ERRATUM
Mark Your Calendars!
The Michigan Section will be hosting the Annual Meeting in August 
2022.  Be sure to plan to join us in Michigan’s beautiful Upper Peninsula. 
This is a perfect time to explore Michigan’s beauty, learn about the rich 
mining industries and see geologic features unique to Michigan.
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Building the Future of Geology

Support the Foundation of the AIPG
The Foundation of the American Institute of Professional Geologists needs your financial support. 
Every donation helps the Foundation to contribute toward building the future of geology. The 
Foundation supports a variety of programs of the AIPG that includes student scholarships, student 
and young professional workshops, educational programs aimed at practitioners, the public, and 
policy makers, and some special needs requested by AIPG or other professional or educational 
organizations. The Foundation is proud to be able to serve AIPG and the geosciences by providing 
financial support for these programs. If you have any questions or comments about the Foundation, 
please contact me or any of the other Trustees of the Foundation for additional information.  Be 
sure to check the Foundation web page on the AIPG web site https://aipg.org/page/Foundation 
for information on awarded student scholarships and the list of donors. Your continued support is 
greatly appreciated. Thank you.

Barbara Murphy, RG, CPG
Chairperson, Foundation of the AIPG
480-659-7131 office phone; bmurphy@geo-logic.com

The Foundation of the American Institute of Professional Geologists is a 501(c) (3) organization. 
Contributions are tax deductible. EIN 45-2870397

AIPG Welcomes Two New Student Chapters!
University of California, Santa Cruz University of Houston

Santa Cruz, California
Faculty Sponsor: Adina Paytan
Chapter Sponsor: James Jacobs, CPG

Student Chapter Officers
President - Ramon Hess, SA-10500
Vice President - Joseph Cherayil, SA-10672
Secretary - Natalie Smith, SA-10496
Treasurer - Isis Lemus, SA-10673

Houston, Texas
Faculty Sponsor: Regina Capuano
Chapter Sponsor: Matthew R. Cowan, CPG

Student Chapter Officers
President - Jabeen Monin, SA-10301
Vice President - Tabitha Lee, SA-10309
Secretary - Maureen Gerwin, SA-10307
Treasurer - Nicolas Ortiz, SA-10477
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Why I Want to Be
a GeologistGeologist

Student Scholarship Essays

Natalea Cohen, SA-10523
Fort Lewis College - 
Colorado Section

Growing up in the tropical and hilly 
regions of Malaysia, going out for hikes 
was always an excitement for me, as a 
temporary escape from the hustle and 
bustle of fast-paced city life. This led me 
to embark on a 7-day hiking trip to the 
highest mountain in Peninsula Malaysia, 
Gunung Tahan, where I crossed rivers 

as high as my waist, traversed up and down many hills, and 
gazed in awe at gorgeous valleys from higher elevations. How 
were these valleys formed? Why is there water springing out 
from the ground at this high elevation? How were these sharp 
rock structures formed in the middle of nowhere? These were 
some of the many questions that ran through my mind as I 
was hiking with blisters on my foot and fatigue slowing me 
down. As much as I enjoyed the camaraderie of my friends, my 
curiosity about, and awe of, the structure of nature lingered 
far after my trip. Thinking about college, and having caught 
the little spark from hiking, my pursuit of knowledge about 
the geologic history of Malaysia began. Even though I have 
been met with many questions and doubts about my decision 

to pursue a male-dominated field, I believe my drive to under-
stand Mother Nature’s ever-changing structures is the only 
thing I truly need to carry on. The courses in Introductory and 
Historical Geology in my first year in Nebraska have set a “big 
picture” foundation for me to understand the microdetails in 
mineralogy and igneous and metamorphic petrology classes. 
Introduction to Geophysics and Exploration Geophysics have 
answered my questions about how we know the layers beneath 
the surface and how geology can be applied in order to supply 
energy for tomorrow. Tectonics has shown me that inference 
is a powerful tool to unveil the geologic story of the past, and 
that geology is a very creative field, especially when develop-
ing hypotheses to explain how and when modern-day plate 
tectonics started. Now, I can answer some of the questions 
I had back during my youthful hike, and ask more complex 
questions to paint not only a more complete story of geology 
along each step of the way, but also to appreciate how far the 
field has come. This is why I want to become a geologist. 
About the Essayist 

My name is Natalea Cohen and I am a junior at Fort Lewis 
College in Durango, Colorado pursuing a geology major and 
mathematics and Spanish minors. I play on the Fort Lewis 
Women’s soccer team and am extremely excited about geologic 
hazard mitigation and communication focusing on volcanoes.

AIPG National is proud to announce that we have awarded 15 $1,000 scholarships to students pursuing geology 
degrees and careers. Scholarships are funded by national, the Foundation of the AIPG, and select sections.  As 
part of their scholarship application, we asked undergraduate students to write an essay themed “Why I want to 
be a Geologist.”  We are sharing their essays here.

We also awarded two William Siok graduate scholarships funded by the Foundation of the AIPG to students 
pursuing their graduate level degrees.  One graduate student was awarded the Colorado Section’s Rex Monahan 
Geological Scholarship.  We asked graduate students to write an essay focusing on a single theme of their choice, 
and explain how the profession of geology, over the coming decade, should best contribute to addressing a prob-
lem for the well-being of the public. They were asked to explain (1) Why their theme choice is significant and (2) 
How professionals educated in geology are essential to contributing successfully to addressing the problem. We 
are sharing these in this edition as well.

We are so proud of our student members and excited to see what they will bring to the future of the geosciences.
 Congratulations students!
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AIPG offers a mentor program for aspiring geologists in the many different disciplines.  Do 
you have questions about what career opportunities are available?  How about what sectors 
are hiring? What is it like to work in a specific field? Do you need help with your resume and 
insight on interviewing?  There are many things that you can learn from a member as well as 
possibly establishing a lifelong friendship. Be sure to sign up www.aipg.org/mentorsprogram. 

AIPG’s
Mentor
Program

UNDERGRADUATE SCHOLARSHIP WINNERS

Cecily Combs, SA-9526
Northern Arizona University - 
Arizona Section

Growing up, I always loved the out-
doors. I spent hours playing outside and 
geocaching with the yellow GPS my mom 
gave to my brother and I for Christmas. 
I distinctly remember afternoon bike 
rides in the Arizona summer heat to the 
hospital bushes, roadside lots, and even 
housing developments abandoned after 

the housing crash. 
As I got older, I began camping with my family and my Girl 

Scout troop. I loved going to summer camp in the mountains 
and being surrounded by the sounds of nature. As a teenager, I 
became very involved in hiking the mountains that surrounded 
the basin I called home, and I became ever more concerned 
about natural resources, and how our society was pushing into 
the undeveloped desert I had played in as a child. It scared 
me to realize how much I did not know about the world I lived 
in. As a 17 year-old being asked to make decisions about my 
life, and what I wanted to contribute, I knew in my gut that 
whatever I really wanted, I would find at university

After applying and being accepted to Northern Arizona 
University, I settled into my life as a newly declared double 
BA in French Language and Comparative Cultural Studies. 
It only took a few weeks for me to realize that this was not 
the correct fit however. I disliked the rigid system of right 
and wrong, I felt anxious about the lack of job prospects, and 
I really didn’t feel like I was truly contributing anything the 
way I had imagined as a kid. Something was off, but I couldn’t 
identify it.

As I started exploring other possibilities for majors, I 
stumbled upon a course titled “Geologic Disasters.” As the 
Geology science class for non-majors, the course focused on 
the forces behind massively destructive events and their 
impacts on humans. The course was relatively intensive, and 
covered a variety of topics including earthquakes, tsunamis 
and volcanoes, as well as floods and rockfalls. It even tied in 
local events and problems on the Colorado Plateau as well 
as flooding caused by intervention with the Rio de Flag river 
channel in Flagstaff. I thought the class was a blast, and I 
loved learning about the political and social implications of 
every topic we covered. I realized that I was the only one of my 
classmates who truly enjoyed these studies, and after realizing 
I was drawn to the field, I decided to start taking major courses. 

After starting down the major path, I instantly felt at home 
in my new coursework. It was challenging, and everything was 
subject to question. You couldn’t see any of the processes that 
were being talked about, and thus they all had to be inferred 

from clues we found on the surface. I felt like I was learning 
how to work backwards to solve a mystery, and I absolutely 
loved it.  

I enjoyed the field trips to new places and the untouched 
views, and the more I learned and became involved, the more 
I realized how broad and varied studies in geology were. I was 
enamored with the possibilities. 

I became involved in a hydrogeology research group while 
looking for research opportunities, and that was the final miss-
ing piece in the puzzle. I really felt complete there. I feel so 
much passion for water, identifying where it is below ground, 
how it flows, and maintaining its balance with human use. 
I find the chemistry and variability fascinating, and after 
learning about CERCLA and superfund sites, I’ve become 
drawn to the idea of reclamation helping improve the lives of 
people. I want to go to graduate school to study groundwater 
and cleanup processes. I am also interested in the policy that 
governs its uses and regulation. And while I don’t know exactly 
where I want to work, I think I would be very happy work-
ing with the USGS, or a city, or even with an environmental 
engineering firm specializing in clean up.

I want to be a geologist because it combines my life’s pas-
sions. I feel this is the natural fit for me, and I feel that I can 
and want to contribute to it. We can all agree that issues like 
overallocation of the Colorado river will eventually come to a 
head, and action will be needed. Governing surface and ground 
water separately ignores the interconnectedness of the system 

and makes little sense long-term. Water and science should be 
available for everyone in society to understand and access, and 
I believe that this is important. I have many goals for myself 
and society, and I want to be a geologist because if I can make 
a difference, even just a little one, then it will all be worth it. 
About the Essayist 

Cecily Combs is a fifth year senior who recently graduated 
with a B.S. in Geology from Northern Arizona University. 
From Gilbert Arizona, she became interested in hydrogeology 
after taking a geotechnical engineering class. Cecily aspires 
to achieve professional licensure as a geologist and possibly 
attend a graduate program in the coming years.

I became involved in a hydrogeology 
research group while looking for 
research opportunities, and that 
was the final missing piece in the 
puzzle. I really felt complete there.

“
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Monike Distefano, SA-10004
Metropolitan State University of 
Denver - Colorado Section

When I was very young, both my 
parents and my brother died due to very 
unfortunate circumstances. Because I 
needed to support myself financially, I 
started working when I was 14 years 
old. Having to work a full-time job did 
not leave me much time off. When I was 
younger, I did not have the opportunity 

of proper schooling like a normal child should. However, I 
managed to finish high school a few years later. It was one of 
those things I knew I had to do if I wanted to improve myself 
and make a better living. I would treasure every moment I was 
able to spend at a library reading science books and teaching 
myself how to do math. Because I was always so eager to learn 
new things, I became a remarkable observer and a vigorous 
inquisitive individual. That’s how education became one of the 
most important things in my life.

I come from Paraguay, a small, landlocked country in South 
America.  In Paraguay, there are several mountain ranges but 
most of the region lies below 300 meters (984 Ft) in elevation. 
It is rich in natural resources and has one of the most amaz-
ing hydroelectric dams one could ever see. Because there are 
few geologists in the country and only one school that offers 
Geological Sciences as a major program, not many people are 
exposed to geology, and it is therefore not a common option 
for Paraguayan students. When I was finally ready to attend 

school, I opted for Economics. Due to having good grades, 
most of my tuition was covered by the school and in my senior 
year I was in line for graduating first in my class. My future 
looked promising and to some extent, I was satisfied with the 
choices I had made.  In my senior year in Economics school, 
I came across an opportunity to come to the United States 
to study English for one year. I had always wanted to learn 
English and I thought that one year away from home would 
not make that much impact in my life. I could always come 
back to finish school after a year and go back to normal. After 
all, if opportunity comes to you, the least you can do is take it. 
So, I took the chance without knowing that it would forever 
change my life.  

Then one beautiful day I saw the Rocky Mountains and I 
could have never imagined the sheer beauty and wonder they 
hold.  The first time I was at Rocky Mountain National Park, 
I fell deeply in love with its landscapes and became very curi-
ous about what processes allowed for such magnificent views 
to develop. What created the shape of those mountains?  How 
were the valleys so perfectly carved? How come there were 
rocks of so many different colors? What were these rocks made 
of and how old were they? I had so many questions I had never 
asked myself before because I was experiencing something I 
had never seen before: geology at its finest.

In 2017, I decided I wanted to become a Geologist. I was 
admitted at the Metropolitan State University of Denver for 
the Applied Geology program. My first Earth science class was 
Physical Geology. In that class, I was introduced to tectonic 
plates, geological hazards, volcanoes and the different types 

Jennifer Davis, SA-4207
Miami University, Ohio – 
Ohio Section

When I flew to South Korea to visit a 
friend during my freshman year of college, 
I imagined spending time in sprawling, 
modern cities and busy streets. But her 
parents surprised me and took us on a 
trip to Jeju, a volcanic island in the Korea 
Strait. I was captivated by the jagged 
black rocks and columnar jointing scat-

tered around the island, the products of thousands of years 
of lava flows and hardening processes I was only beginning 
to understand. I found the structures formed by the cooling 
lava wondrous, and I was eager to learn more about all of 
them. While my friend slept that night, I stayed up until 3 
a.m. reading as much as I could about the volcanic systems 
that shaped the island’s stunning natural beauty.

The rocks that enthralled me during my trip to Jeju inspired 
me to enroll in my first geology class the following semester, 
my first term at Miami University after transferring from 
the University of Massachusetts. The classes I took over the 
next three years, from Ice Age Earth to Field Camp to Isotope 
Geochemistry, unlocked the passion I had for understanding 
the Earth and motivated me to change my major and pursue 
a career in the field of geology. 

As I have progressed through college, I have gone out of 
my way to obtain more knowledge in the geological sciences. 
I approached my studies the same way as when I stayed up 
late into the night during my trip to Jeju: I could not stop 
investigating topics associated with geology. I made it my 

mission to expose myself to learn as deeply as I could about 
as many geological fields as possible during my time as an 
undergraduate at Miami University. I wanted to make sure I 
could find exactly what geoscience I was most passionate about 
and pursue that love. I took on research in paleontology and 
petrology, and I spent hours in my professors’ offices learning 
more about petrology, mineralogy, and tectonics. 

Through these experiences, I have found common themes 
among the diverse fields that fall under the realm of the geo-
sciences. There is a plethora of information locked inside each 
rock, giving detailed information about its entire past up until 
the moment it is collected. As geologists, we seek to unlock this 
information in order to piece together more of the puzzle that 
is Earth history. Each field, from geophysics to paleontology to 
volcanology and beyond, offers the opportunity to understand 
previously unexplained phenomena up to and including the 
formation of our planet itself.

As a geologist, I hope to be able to help unlock some of the 
previously unknown information in the rocks. Throughout my 
career, I will continue to uncover secrets about the processes 
occurring within our planet. I will constantly have the chance 
to answer new questions, conduct new research, and contribute 
to newly published papers that piece together Earth’s history. I 
will always be able to feel the wonder that I felt when reading 
and learning about Jeju.
About the Essayist 

Jenn Davis is from Cincinnati, Ohio and is graduating this 
year in 2020 from Miami University of Ohio. Her interests are 
focused on geochemistry, petrology, and planetary geology. She 
will be attending graduate school at the University of Colorado, 
Boulder after graduation.
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of rocks and minerals. The more I learned, the 
more I wanted to know. But it was not until the 
Mineralogy class that I discovered my deepest 
passion: Geochemistry. 

In that class, each student was given an 
“unknown specimen” on which to conduct a 
variety of geochemical analyses, including X-ray 
Fluorescence (XRF), X-ray Diffraction (XRD) and 
my favorite, the Inductively Coupled Plasma 
Mass Spectrometry (ICP MS). I became fasci-
nated with lab work and research. Last year, my 
research was focused on the role of crystal geo-
chemistry for the formation of basaltic ore depos-
its. This year, I conducted research on a zoned 
metasomatic kimberlite in northern Colorado. 
Being a Geologist means that sometimes I work 
in a remote location taking samples with a rock 
hammer. It also means spending several hours in 
a lab trying to figure out the chemical identity of 
a specimen. I like that variety because it makes 
me feel that there are no limits to the work that 
a geoscientist can do.

It is an exciting time to be a geologist. In recent decades, 
scientists have learned so much about our planet and they have 
revealed revolutionary facts that have remarkably changed 
the way we look at nature. In this sense, Geology encompasses 
the knowledge we need to work for a better Earth. Every day, 
geoscientists work hard to figure out strategies to deal with 
issues such as floods, earthquakes, volcanic eruptions, energy 
shortages and climate change. Geology not only strives to 
explain what happened in the past, it gives us the tools to ask 

Chelsey Drake, SA-10573
University of Maine -  
Farmington - Northeast Section

One of the first books I bought for 
myself after saving my allowance when 
I was a child was a small picture-laden 
guide on the planets in our solar sys-
tem. I remember being both excited and 
confused that there was a vast, largely 
unknown environment beyond the world 
which we inhabit. That wonder has stayed 

with me throughout my life and has been reinforced through 
my geology education. There are so many questions still lin-
gering about the world around us, the features and processes 
we observe right in our backyard. I am driven to research 
and understand planetary processes, both Earth-bound and 
beyond. 

I come from a low-income family and am the first to go to 
college, much less the first to even think of graduate level 
education. Because of my family’s socioeconomic background, 
I had to wait to fully commit to diving into my undergradu-
ate degree. I believe that this waiting period has focused my 
interests and allowed me to fully home in on where and who 
I want to be. I know that I want to be at the forefront of plan-
etary research, largely in structural and compositional fields, 
and I know that I want to be a Geologist. 

I am incredibly passionate about Earth systems and 
geology, planetary systems, working on difficult questions 
and issues, and putting myself in new and exciting (albeit 
sometimes uncomfortable) positions that allow me to learn 

about myself and the world around me. Intellectual curiosity 
is the primary force that drives my life today, and one of the 
fundamental reasons I want to be a Geologist. How has the 
formation of our planet differed from others, such as Mars or 
Venus? What has created Venus’ thick, caustic atmosphere? 
How do the heliosphere and magnetosphere protect life on 
Earth, and what other planets exhibit similar components? 
Could life be sustained on Earth without plate tectonics? I 
am incredibly interested in planetary habitability, and I find 
questions such as these fascinating. These questions empha-
size my motivation for completing my undergraduate degree, 
pursuing graduate level education, and eventually becoming 
a planetary geologist. 

I know you probably hear this a great deal, but I would 
love to obtain a position with NASA upon completing my 
Ph.D degree in some area of planetary geology. The thought 
of being involved with space missions and consulting with 
engineers on surficial and structural features and chemical 
composition of materials observed on other astral bodies is 
incredibly motivating. Observing the fates of other planets 
can give huge clues into what makes Earth ripe for life, and 
what could possibly go wrong in the future. I am eager to be 
involved in this research. This is why I want to be a Geologist. 
About the Essayist 

Chelsey is a native of Maine and is a Junior at UMaine 
Farmington. Her interests include mineralogy, structural geol-
ogy, and geochemistry, especially of other planets. She hopes 
to go to graduate school at CU Boulder and work in Planetary 
Geology at NASA. 

the right questions to face the future. I want to be a Geologist 
because I want to understand the world’s biggest issues and 
to help solve them.
About the Essayist 

Monike Distefano is a senior student in the Applied Geology 
and Economics programs at the Metropolitan State University 
of Denver. Monike comes from Paraguay and was astounded 
by the beauty of the Rocky Mountains, which sparked her 
passion in the Geosciences field. Monike is very passionate 
about research and will be continuing her graduate education 
to become a Geochemist.
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Taylor Grandfield, SA-10381
Stony Brook University -  
Northeast Section

My path to geology was unexpected and 
nonlinear. It started with my high school 
chemistry teacher who was extremely 
passionate and inspired me to pursue 
a career in science. By the time I began 
applying to college, earth science was 
the freshman science class that everyone 
had forgotten about. I enrolled in Suffolk 

County Community College as a chemistry major. At first, I 
was excited to be a chemistry major, but as I continued on, I 
became more and more unfulfilled. I was learning about top-
ics that were intangible, and I was searching for something 
that would allow me to get my hands dirty. It was in a course 
about global climate change that I rediscovered earth science. 

I can recall a moment in the class where we watched a video 
about glaciologists analyzing ice cores and I was just in awe. 
I thought it was amazing that ice could be used as a tool to 
analyze past geological history. I stayed after class to ask 
questions about career paths in climate science. My profes-
sor mentioned that if I was interested in a career in climate 
change that I should focus on majors within the geosciences, 
specifically geology. This led me to me to the tiny geology 
department at Suffolk Community College. Upon meeting 
with one of the geology professors I realized that I was not 
just looking for a career path to climate change, I was looking 
towards a career where I could understand earth processes and 
how they can affect us both now and later. Soon enough I had 
changed my major to Geology and applied to the GEOCORE 
Ambassador program for that upcoming fall semester. I spent 
three weeks of that summer outside, learning about the geosci-
ences and the different career opportunities in the field. That 
next fall I finally took my first geology course. It was there 

Brandon Duktig, SA-10589
University of Mount Union-  
Ohio Section

For years, geology has been what I 
wanted to do with my life. What I needed 
to do with my life.  In my eyes, a geologist 
has one of the most important and reward-
ing jobs within science and perhaps in this 
world. Some travel and observe mag-
nificent places around the world and use 
scientific instruments to peer millions, 

occasionally even billions of years into the past and uncover the 
history of this planet. Using the scientific knowledge amassed 
by generations of scientists, you stand on the shoulders of 
giants to solve the greatest mysteries of the processes that 
shaped the Earth and this universe. When I was growing up, 
I did not know that this innate fascination with the Earth 
would eventually lead to my decision to become a geologist.  

Ever since I was young, I wanted to spend my time outside 
enjoying nature by exploring my backyard or local parks.  
Every time I went somewhere with my family, I always had 
my eyes to the ground looking for any interesting rocks and 
assembled quite the collection over the years. There was no one 
experience I had that captivated me.  Every day I just became 
more fascinated by the natural world, with rocks beginning 
to accumulate on my dresser. As I became older, this habit 
transformed into a love for the Earth and the environment, 
with a strong desire to understand and protect it. When it 
came time to think about what I intended to study in college, 
I realized I had known for years. For me, the difficult decision 
was not what to major in, but instead narrowing down what 
I wanted to do with my career. I am planning on attending 
graduate school and have been contemplating a field of geol-
ogy I want to specialize in. I want to learn as much as I can 
about the Earth and experience as much as possible, not 
being limited to one job or field of geology. Whatever I do 
decide to pursue, I want it to have a significant and positive 
impact on the world. To contribute to our understanding of 
the universe and to inspire others to pursue science as well.  

An important duty of any scientist is to share their work 
and to educate others. Even in our advanced society, not 
enough students here in the United States wonder about the 

nature of the universe and want to uncover its secrets. When 
I was fortunate enough to have studied abroad in Lüneburg, 
Germany this past summer, I met many students there who 
cared strongly about science and the environment.  They see 
the beauty of the Earth in its complexity and work to under-
stand it. At my university, I have met several people that think 
science, and specifically geology, is just too difficult to bother 
understanding or that it is just about looking at boring rocks, 
which could not be further from the truth. I want to be able 
to take my future knowledge and research and write about it 
and present it to as many people as possible, so they too can be 
interested in this amazing world. I see this as a personal duty, 
to uncover the intricacies and hidden beauties of the Earth 
and to advance public interest in science and this universe.   
While geology has long been the study of the Earth, it will 
continue to involve the study of other planets and moons as 
we journey beyond this planet.  I have always been interested 
in geology beyond Earth and how we fit into the story of the 
universe. My laptop background is the Hubble telescope ultra-
deep field image, displaying thousands of galaxies and count-
less stars. When I gaze at that picture, I am reminded of how 
insignificant we are in this incomprehensibly vast cosmos. I 
then think of the pure splendor of this universe and how lucky 
we are to live on this planet. It is our duty as inhabitants of 
the world to understand, preserve, and appreciate its beauty.  
To understand our place in this universe, we need to first fully 
understand this planet and solar system so we may journey 
beyond.  I see myself becoming a geologist as a way to fulfill this 
mission in my own small way. This is what I want to do with 
my life, this is what I need to do with my life, and I will con-
tinue to give my absolute best until I have achieved this goal.
About the Essayist 

Brandon  attends the University of Mount Union in Alliance, 
Ohio.  He is interested in Planetary Geology as well as ter-
restrial Geology, and his goal is to communicate his love of the 
earth and of geology to the public, and in doing so to increase 
public understanding of science and the earth. 

An important duty of any scientist 
is to share their work and to edu-
cate others.

“
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Sam Jacob, SA-10578
Bucknell University-  
Pennsylvania Section

I can feel it even as I write this on a 
cold, icy January day. The misty morn-
ing air surrounding me as I creep up 
the creek, trying to hide behind the 
boulder in front of me in order to sneak 
up on the next fish. The cast, a slight 
flick of my rod and line, just enough to 
get it to the front of the crystal-clear 

pool. The feeling of anticipation, awaiting a slight tug on 
the line as I watch my fly drift lifelessly down the stream.

Growing up in Maine, I have been blessed with tremendous 
fly-fishing opportunities that would not have been available to 
me had I lived elsewhere. Whether it be hunting brook trout 
in cool mountain streams beneath the rugged granite peaks of 
Baxter State Park or casting to striped bass on the sandy beach-
es of the southern coast near where I live, the places that I have 
journeyed to in order to chase fish on a fly rod in Maine have all 
been nothing short of spectacular. Along the way, spending all 
this time around these amazing areas brought questions to my 
attention. How did the mountains become so tall? Why are the 
streams so cool even in the heat of the summer? Where did all 
the sand come from at the beach? As it turns out, all of these 
can be answered using geology to understand the earth around 
me. Due to my fascination and love of these places and similar 
areas around the world, I want to do everything I can to make 
sure they remain in the pristine state that I found them in. 

Supplementing my love of being outside in the mountains 
or by the sea, I also knew growing up that my grandfather 
was a geologist. As a mining geologist, I was able to hear 
stories from him about all the places that he was able to visit 
and live in throughout his career. Mexico, Paris, Guinea, 
Suriname, and the Congo were just some of the places that 
he was relocated to in order to work. To me, it always seemed 
like it would have been amazing being able to live in all 
these places as a result of a career. This belief that I could 
travel to incredible places as a geologist always stuck with 

me when thinking about what I wanted to do with my life, 
and to this day I still hope I am able to go to such places. 

However, early during my time at Bucknell, I learned that 
the mining industry might seem grand, but in reality it is 
tainted with problems that often do not get accounted for. 
Because the mining industry in the places that my grandfather 
worked in were often very poorly regulated, environmental 
degradation was common and widespread. Bauxite mining 
in Guinea caused massive amounts of erosion to take place, 
bringing sediment and heavy metals into the surround-
ing bodies of water. The niobium mining in what was then 
Zaire resulted in mine waste chemicals that sat in tailings 
ponds, slowly leaching into the groundwater used by native 
people for drinking water. All the other places that he worked 
in brought their own individual environmental problems. 

I then realized that I had predicament. On one side, I 
wanted the opportunities that my grandfather had to travel 
the world and work in amazing places. On the other side, I 
knew that I would be contributing to extreme environmental 
degradation, especially to bodies of water similar to those that 
I loved to fish. As it turns out, I now know that I am able to 
combine my skills in both civil engineering and geology and 
help solve the environmental problems associated with the 
mining industry. Just about every sub-discipline of geology 
will be useful in my forthcoming endeavors which is why 
my geology education will be so useful in trying to solve the 
massive problems associated with mine waste. As a result of 
becoming a geologist, I know that I will be making the world 
a better place by protecting the bodies of water that I so 
dearly love – all while being able to journey to new exciting 
places that I would never have the chance to visit otherwise.
About the Essayist 

My name is Sam Jacob. I grew up in Scarborough, Maine, 
and I am currently entering my fifth year at Bucknell 
University in Pennsylvania. I am double majoring in civil 
engineering and geology with a particular interest in prob-
lems associated with geochemistry and hydrogeology. After 
graduating, I hope to pursue graduate school while studying 
geoenvironmental engineering with a concentration in mine 
waste remediation. 

that I became convinced that I had found a field that was 
tangible. I could learn theory in the classroom and then step 
outside and apply that knowledge to everything around me. 

Since then I find myself becoming more invested in the field 
of geology each day. Transferring to Stony Brook opened my 
eyes to the countless things that you can do with a geology 
degree. There is no shortage of opportunities, as everything is 
interconnected. I want to become a geologist because I want to 
work in a field that will allow me to incorporate field work and 
research into my career. As a lover of the outdoors, I simply 
did not want a career where I sit in a cubicle all day. I want 

a career where I can spend time outdoors understanding the 
world around me. It is incredibly important for me to apply my 
knowledge to the things around me to try to learn something 
new. I have also been surrounded by such incredible people 
who push one another to be better scientists. I hope to, one day, 
inspire in ways that the geologists in my life continue to do. 
About the Essayist

Taylor is from West Sayville, New York. She is a rising 
senior at Stony Brook University and is interested in shallow 
subsurface geophysics. Post-graduation her plan is to attend 
graduate school.
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Alexander Kling, SA-9522
Stony Brook University-  
Northeast Section

Being a geologist is the best way to 
understand the solar system in which 
we live. While I always had a passion for 
space and the planets, I did not come to 
understand this sentiment until I began 
doing research within the subfield of 
planetary geology. 

My passion for geology and space began 
when I took Earth Science in eighth grade. I quickly gained an 
affinity to both, enjoying identifying hand samples of minerals 
and fascinating pictures of space and planetary phenomena. 
I continued exploring my passion for geology in high school 
as part of GeoPREP at Stony Brook University. This was a 
summer research program designed to get high school students 
engaged in the geosciences. We explored different facets of 
the geosciences through field trips around Long Island, New 
York,and conducted minor studies within the lab. I continued 
with this program the following summer and conducted my 
own individual research studying the effects of road salt on 
nearby soil pH. 

Later in my high school career, I began to question what I 
wanted to study in college, and from that, what I wanted to 
do with the rest of my life. I decided that I wanted to study 
something on the forefront of human exploration and settled 
on space. I knew that I liked space, especially the planets but 
that I also liked geology. When I came to the realization that 
planets are just big rocks, it felt like the perfect fit. When I 
was first admitted to Stony Brook University, I declared the 
Astronomy/Planetary Science major because I believed this 
to be the best way to study the planets. Before I started my 
freshman year however, I reached out to the undergraduate 
advisor of the Geology major, Dr. Deanne Rogers, a planetary 
geologist herself. I explained that I wanted to study the planets 
and wanted to know which was the best way to approach it, 
through astronomy or geology. She explained that astrono-
mers study the planets through telescopes and that geologists 
study the planets through orbiters and rovers. That immedi-

ately hooked me, and I changed my major to Geology at my 
Freshman Orientation. 

Within my first year, I sought out all the planetary geolo-
gists within the department, attempting to begin working 
in their labs. I was not able to begin work with any of them, 
but instead began doing geochronology in our department’s 
isotope lab. I was able to then leverage this experience to 
begin working in the Vibrational Spectroscopy Lab, a part of 
the Center for Planetary Exploration. There, I began working 
to spectroscopically characterize mineral mixtures to support 
currently ongoing missions such as OSIRIS-REx, a sample 
return mission studying the carbonaceous asteroid, Bennu. 
I also began conducting research outside of SBU as part of a 
National Science Foundation summer REU program at the 
American Museum of Natural History. There, I conducted 
analyses of enstatite chondrites, a type of meteorite. This work 
taught me that all of the models created by astronomers to 
interpret the formation and early evolution of the solar sys-
tem are based on analyses of meteorites, e.g. cooling rates of 
refractory materials, concentrations of isotopes, and the types 
of minerals found within them, how they formed and have 
since been altered. I have since continued to build my passion 
for planetary geology through more research experiences and 
higher-level coursework. 

These early research experiences shaped how I view geol-
ogy in the context of understanding our place in the universe. 
Humanity learned more about the Earth by venturing out and 
exploring the Moon. As I am applying to PhD programs, I am 
most interested in projects that would not only allow me to 
learn more about other planetary bodies, but to compare them 
to Earth as well. I want to be a geologist because employing 
geologic principles and techniques are the best way for us to 
understand not only our own planet, but our solar system as 
well.
About the Essayist 

Alexander is originally from New York City and is a senior 
graduating from Stony Brook University. His main interest is 
planetary geology, specifically comparative planetology and in 
the Fall, he plans to start a PhD in Planetary Science at Purdue 
University. His current career goal is to become a professor 
conducting research and teaching future generations.

I want to be a geologist because 
employing geologic principles and 
techniques are the best way for 
us to understand not only our own 
planet, but our solar system as well.

“
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John McCue, SA-10582
University of West Georgia-  
Georgia Section

Geology was not a major on my radar 
when I enrolled at the University of West 
Georgia, and I wouldn’t truly know that 
I wanted to be a geologist for almost two 
years. In fact, now that I look back on 
my young life, it’s plainly obvious that 
I was destined to be a geologist. It just 
took almost fifteen years to figure it out, 

despite the truth being in front of me this whole time.
My parents have had an amazing influence on how I see 

the world and the respect I have for it. My father is a promi-
nent outdoorsman who has passed on his own love of nature 
to me. I admit I am blessed by my father’s military career, 
which granted me the ability to embrace geology in Florida, 
Alaska, Nebraska, Texas, and now Georgia. Each place left 
its mark on my love for the outdoors, but none more than the 
United States’ final frontier. Alaska’s wilderness provided me 
with many firsts, including first fish caught, first camping 
trip, first hike, first dog-sled ride, first time to see moun-

tains, and first time to ride a train through a mountain! The 
amount of wildlife I’ve seen in Alaska was unimaginable for 
a young curious five-year old. However, I believe one of the 
most influential creatures in my life was actually a long dead 
organism. I went on a school field trip to a traveling museum 
where ‘Sue’, the largest Tyrannosaurus rex uncovered at the 
time, was on display for an awestruck young me to gawk at. 
I can still clearly see the fossils in my head now. My love for 
fossils and dinosaurs shot off from there like many other kids 
during my childhood. My grandparents were missionaries in 

Argentina, and sometimes they brought me fossils from famous 
sites in Patagonia. These small fractured fossils belonged to 
animals that I would never know, but in my head, I knew 
they were dinosaurs. Now I know they were probably small 
mammals from the Cenozoic. I convinced myself I would be 
a Paleontologist; so, I began reading every dinosaur book I 
could get my hands on. The obsession expanded my knowledge 
of biology, paleontology, geography and eventually a more 
important influence on my life, history. 

History was my favorite subject in school, and my free time 
was spent reading books about important events in history. 
Learning for fun contributed to my many interests in Earth 
science including looking at maps from my history books and 
learning the geography of many landscapes. I now look back 
and see how important that knowledge was since I do an abun-
dant amount of research reading and navigating maps with 
my field work. I took  Introduction to Historical Geology and 
a physical geology course to fill core sections of my college cur-
riculum. I was excited in both courses; geology was something 
I was not familiar with from my curious youth. My professors 
were extraordinary, they had my attention one hundred per-
cent of the time, and I looked forward to learning something 
new every day for those classes. I particularly favored the 
historical geology class for history, of course. The course rocked 
my brain, I could not believe that scientists could recreate 
Earth’s story from rocks and fossils from around the world. It 
still fascinates me, every day I look forward to learning some 
new skill or fact that I can hopefully use to my advantage in 
a career in geology. I hadn’t even completed my introductory 
geology classes before I had declared a major in Geology. 

Now that I am almost completed with my program here at 
the University, I am preparing myself for a career in geology. 
I have struggled with the question of “What can I do to help 
people, our society, and our planet with my degree?” I have 
taken an interest in many new renewable energy resources 
projects that are now in the beginning stages of development 
and testing. Our society will always need fuel and energy to 
power our way of life; I am almost guaranteed a job in energy, 
and mining and ore exploration based on these basic facts. With 
further education, I know that my role as a young geologist puts 
me in a formidable position to continue the work and develop-
ment of a cleaner and more efficient delivery of resources and 
energy to our society while keeping our unique planet healthy. 

This is why I want to be a geologist, and I can’t wait to get 
started. 
About the Essayist 

John has recently graduated in Geology from The University 
of West Georgia. He is the former president of Sigma Gamma 
Epsilon, Theta Mu chapter, and Vice President of the 
Geosciences club, University of West Georgia.

I particularly favored the historical geology class for history, of course. The 
course rocked my brain, I could not believe that scientists could recreate 
Earth’s story from rocks and fossils from around the world. It still fascinates 
me, every day I look forward to learning some new skill or fact that I can 
hopefully use to my advantage in a career in geology.

“
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Hailey Pantaleo, SA-9978
University of Michigan-  
Michigan Section

Many kids growing up know exactly 
who they’re going to be when they get 
older, whether that’s a doctor, a pilot, 
a teacher, a firefighter, et cetera. These 
career plans are thought about for years 
and built upon. And while these profes-
sions are all important in keeping the 
human race thriving, none of them truly 

intrigued me as an adolescent. For a while I considered being 
a professional musician. I played violin for seven years and 
enjoyed it decently enough, so what other options could there 
really be for me? I believed I was destined for this future all 
through high school. Then May 31st, 2016 happened-- the 
day I discovered I wanted to work in geology. My sister had 
recently moved out west. My family rarely gets a chance to 
travel outside of Michigan, but we saved up for a trip out to Las 
Vegas to see her and for a hiking trip at Zion National Park. 
At the age of 17, it was my very first time visiting a national 
park, and hailing from the flat suburbia of Michigan, I was 
not expecting to see anything spectacular or wildly different 
from home. But just like Dorothy leaving the drab black and 
white colors of Kansas for Oz, I was met with a beautiful world 
of surprise and color. On May 31st, we reached Zion. I was 
immediately awestruck. Red, white, and tan stripes colored 
mountains as far as the eye could see. Oddly shaped cliffs and 
waterfalls filled the park and plants grew out of these geologic 
wonders. I read every plaque I could find detailing the geologic 
history and mineralogy of each landmark, yearning to know 
how this was possible. This wasn’t boring Michigan anymore. 

The views got more spectacular as we hiked Angel’s Landing 
and The Narrows. I remember standing on the top of Angel’s 
Landing after a multiple hour hike, closing my eyes and pictur-
ing myself at home, and then reopening them to see the peaks 
of mountains below me, people looking like ants on the ground, 
and insanely gorgeous red colors in the rocks glimmering under 
the summer sun. It was a surreal experience. That’s when I 
realized I wanted to be a geologist. I wanted to study how 

formations like these came to be created, what they’re made 
of, and how parks like this can be better preserved.

My father always told me growing up, “If you do something 
you love, you’ll never have to work a day in your life.” I always 
questioned how that could possibly be realistic, but it’s true 
for geologists. Since September 2016 I have been taking Earth 
Science classes and have loved every minute of every one of 
them. I have also been training myself and taking courses in 
ArcGIS, STELLA and Microsoft programs which I have found 
to be incredibly fulfilling and very useful for understanding 
the interactions of geology with the world around us. I am cur-
rently working with scientists at the U.S. Geological Survey on 
a research project. I hope to continue working for the U.S.G.S. 
post-graduation in order to further my career studying geology. 
This spring I had planned to do field work at the University of 
Michigan Biological Station to better understand how organ-
isms play a role in our geological world. And in the summer, 
I had hoped to have taken part in a study abroad program in 
Europe. This program examines the direct effects of climate 
change in Italy and what sustainability practices might be 
best to implement there. However, both of these plans were 
unfortunately lost due to the COVID-19 pandemic. This sum-
mer, I now plan to take science courses online, continue to 
work for the U.S.G.S., and have an internship lined up doing 
scientific research for the Detroit Historical Society regarding 
the Great Lakes! I am optimistic that by next summer both of 
my prior two plans for summer will be available again. After 
college I hope to do follow-up work in geologic natural hazard 
remediation in order to protect people, as well as our Earth, 
from dangers potentially stemming from climate change. I 
have huge ambitions for myself and want to play my part in 
making this world a safer, better place for everyone. 

Every profession is important in its own sphere of influence, 
but understanding Earth Science is essential to the well-being 
of our whole planet. Everywhere we go, there is Earth below 
us. It’s imperative that we understand how it all works to 
know what resources we have, their significance, and potential 
hazards they may pose. I am fortunate that when I thought 
I had my career figured out, I finally looked beneath my feet.
About the Essayist 

Hailey Pantaleo hails from Canton, Michigan and is a junior 
studying Earth and Environmental Sciences at the University 
of Michigan. She is interested in the interactions between 
geology, oceanography, and biology, and plans to continue 
working with the U.S. Geological Survey, as well as conducting 
her own research on environmental issues in the Great Lakes.

I remember standing on the top 
of Angel’s Landing after a multiple 
hour hike, closing my eyes and pic-
turing myself at home, and then 
reopening them to see the peaks 
of mountains below me, people 
looking like ants on the ground, and 
insanely gorgeous red colors in the 
rocks glimmering under the summer 
sun. It was a surreal experience. 
That’s when I realized I wanted to 
be a geologist.

“
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Faith Renner, SA-10474
Hofstra University-  
Northeast Section

When I was in eighth grade, I accept-
ed Jesus as my God and my life. When I 
was in ninth grade, I spent spring days 
on the lake, or hiking the nearby hawk 
sanctuary. In tenth grade, I traveled to 
London, England and was able to see the 
rolling, vibrant red poppy fields. I spent 
a whole day laughing with friends in the 

sunny, grassy surroundings of the mysterious Stonehenge. 
Eleventh grade, I found myself trekking up the misty, mossy 
mountains of Denali, Alaska. We camped deep in the park, and 
I woke up every morning that week at 3 am to check for the 
Northern Lights, just to crawl back into my tent and report 
more grey skies to my less-than-half-awake dad. The day after 
I graduated from twelfth grade, I was on a plane headed to 
the rivers, rainbows, sloths and sunsets of the Ecuadorian 
rainforests. The summer after my first year of college, I was 
standing in the valley of Chaco Canyon in New Mexico, under 
a half moon and the constellation of Scorpio, so bright we could 
see our shadows on the rust-colored ground. Last August, I 
walked barefoot along the sandy, pebbly, shores of all five of 
the Great Lakes within a week, my pockets heavy with stones 
specially picked from each of their waters. I stood at the base of 
the American side of Niagara Falls, immersed in the crashing 
sound of the water and the sun refracting new colors across 
the ever-present fog.

In every one of my adventures, I have experienced over-
whelming wonder at the earth around me and the sheer power 
in such magnificent creations. I have stood before some of the 
greatest beauty imaginable, in corners of the planet where it 
seems Heaven touches earth. In light of what I have seen, I 
have come to one conclusion: what other career path could 
bring me closest to this feeling everyday? In what other field 
could I get to find myself studying, appreciating and working 
to protect the very places that inspire me most in life? What 
else could be more worthy of my time, thoughts and efforts 
than using my hands and feet to learn about and honor the 
earth freely given to all by my God? This is why I want to be 
a geologist.

It is easy to enjoy and even love nature. It’s easy to love 
the sunlight shining through the leaves of a fern, the glimmer 

of a perfectly rounded, black-speckled granite pebble in 
a stream, or the sound of clear waters running over a ledge. 
However, it is hard to stand up for them. It is hard to convince 
others of their importance; even lead is outweighed by money, 
let alone development and power. To be a geologist is about 
more than admiring the world around me and striving to learn 
more about its fine inner workings, and revealing the story of 
its history. Being a geologist means speaking for a planet that 
cannot speak, and that sustains me though it does not need 
me to sustain it. Should we as a race let the earth continue to 
overheat, to be filled with storms, droughts, floods and fires, 
the world will still continue to be. Animals, plants, and life 
itself will learn to live or submit to extinction, as it always 
has. It is we who will not continue as we always have; it is 
we who will soon be the reapers of what we have sown-- who 
are reaping it now.

To be a geologist to me is to relinquish my due of resources 
that society has expected me to claim. To be a geologist to 
me is to decide consciously that this earth and the resources 
around me are not mine, and not even ours as a current 
modern civilization. They belong to the inhabitants of earth 
who are not yet living, who will live long after us. This career 
choice is much greater than the fascination I have with the 
natural world around me, though it is that fascination that 
has led me here. My choice to be a geologist is about choosing 
a career that makes me feel like my work is important every 
day I come to the table. This line of work is one where I am 
directly able to experience the creation of my God and honor 
him with my curiosity, kindness, collaboration, and enthusi-
asm for the world around me. And, to extend my passion to 
those who share this planet, this home, but more than that, 
this urgency and inspiration with me.
About the Essayist 

Faith Renner is an upcoming senior at Hofstra University 
from Souderton, Pennsylvania. Faith is inspired by this work 
because of her Christianity, and seeks to pursue a doctorates 
to become a professor..

My choice to be a geologist is about 
choosing a career that makes me 
feel like my work is important every 
day I come to the table.

“

Jessica Ware, SA-10152
Georgia Southern University -  
Georgia Section

George Washington Carver (1864-
1943) was considered a revolutionary 
agricultural research scientist for his 
work with cotton, sweet potatoes, and 
most notably, the peanut. He found over 
300 uses for a nut many of us consider 
simple. Carver once said, “I love to think 
of nature as an unlimited broadcasting 

station, through which God speaks to us every hour, if we 
will only tune in.”

I find those words, and George Washington Carver’s work 
on the peanut, to be profound. The way one man could discover 

hundreds of hidden uses for a singular type of nut is astonish-
ing. It makes one think of all the undiscovered applications 
there are for soil, sand, and different minerals. Nature exists in 
all its majesty waiting to be studied, appreciated and enjoyed.

In my words, geology is loving our multi-faceted Earth 
enough to devote one’s life to learning about it. Upon entering 
Georgia Southern University, my love of the earth and pas-
sion for learning inspired me to choose geology as my major. I 
was attracted by the many aspects of study and the variety of 
careers that a geology degree affords. While I am still not sure 
of exactly what I want to do as a geologist, I have no doubt 
that this is one of the best decisions I have made.

The world has been in existence for over four billion years 
and continues to be a mystery to us. I see this mystery as an 
opportunity to advance human life and to give back to the 
earth. To a large extent, human interaction with our planet 
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Adym Warhurst, SA-10606
Southern Utah University-  
Utah Section

The earliest memory I have of geology 
is when I was about five years old.  Our 
family lived near the Great Salt Lake 
and I remember being curious about how 
it formed.  I was fascinated to learn it 
once covered most of Utah and is named 
Lake Bonneville.  I was in awe to hear 
that it existed thousands of years ago.  I 
wondered what power could cause such 

a change.  A few years later our family moved to Idaho and 
I remember feeling wonder seeing the basalts of the Idaho 
Batholith.  Again, I wanted to know what force could bring 
magma to the surface to cover thousands of square miles.  
As I grew, our family went on countless trips to parks like 
Yellowstone and every time I remember feeling the same sense 
of curiosity and wonder.  

As a child when I would ask my parents geology questions, 
I would get answers based on non-scientific, traditional think-
ing, and I wasn’t satisfied.  Much of the education system in 
rural Idaho didn’t teach about earth science when I was young.  
Things like geologic time scale and evolution were taboo in the 
culture, so many of the schools seemed to avoid the subject.  
I wanted scientific answers, but my resources were limited, 
especially at a time before the internet.  

During my teenage years, my parents gave me a computer 
as a birthday gift.  I still didn’t have the internet for a few 
years, but I soon learned how to troubleshoot and fix common 
problems.  After high school, I went to a technical college for 
computer training because it was local and cheap.   I didn’t 

realize it at the time but learning about computers would 
become a large part of why I want to be a geologist today.  
Although I studied computers, I still watched documentary 
series like The Universe, and How the Earth Was Made, and 
I desired to learn more.  I began to look for books about earth 
and planets and absorbed as much as I could find.  Eventually, 
I concluded that I wanted to finish my bachelor’s, but this time 
in a scientific field.  

When I got the chance to return to college, I got acquainted 
with a great professor who showed me how geology as a study 
was the right path for me.  Chemistry was the first supporting 
class I took and immediately I made connections between geol-
ogy and chemistry.  After taking mineralogy and petrology, I 
was hooked.  I wanted to be a geochemist.  Many of my peers 
were getting GIS certificates with their degrees and I found 
that the computer training I had over a decade ago related 
directly to GIS.  I got excited about the idea that I could use 
computers with geology.  I used GIS in every assignment that 
I could after that.  

Through my studies at Southern Utah University, I have 
learned about our natural resources and how drilling, min-
ing, and developing land through history often affected local 
communities in a devastating way.  I understood that these 
resources are necessary to support our standards of living but 
I also felt there should be ways to make it cleaner and safer.  
I knew when I graduated and found a job, I would want to do 
something where I could influence necessary changes.  

This year I have applied to geology graduate programs 
because I wish to continue my education.  I know that more 
education will give me more opportunities to change the way 
we coexist with the earth. I want to be a geologist because I 
want to make improvements. My goal is to contribute some-
thing positive and I believe with my supporting interests in 

has resembled that of a parasitic relationship. Deforestation, 
fossil fuel emissions, and water pollution are examples of how 
the earth suffers from our behavior. I wish to find ways to care 
for the earth while still using its natural resources to improve 
the human quality of life. 

I want to support methods of caring for the earth such as 
planting trees, cleaning our oceans, and reducing the nega-
tive impacts of mining. However, with my geology degree, I 
would also like to discover new and sustainable ways to use 

the earth’s resources. Whether it be in medical applications, 
building materials, or more effective soil nutrients for agricul-
ture, I seek to find more efficient ways to solve human issues 
such as disease and world hunger with natural resources. I feel 
we have yet to unlock much of nature’s potential.  I believe, 
that within the confines of nature, God has given us unlimited 
potential to better our world.  

If George Washington Carver could impact the medical 
world, agriculture, and textiles with the peanut, I am con-
fident many of the minerals we take for granted could solve 
problems as well. I am eager to embrace the challenge of 
unlocking earth’s secrets in my own research, studies, and 
daily work. In class I enjoy studying Mineralogy, Petrology, 
and Structural Geology. I especially enjoyed the units that 
taught how humans interact with different minerals, such as 
diamonds, or the medical problems developed by interactions 
with asbestos.

I wish to spend my life “tuning in” to the geology of nature.  
If there are over 300 things to discover about a peanut, there 
is certainly much more to uncover about our earth. I think the 
science of geology allows a person to think “outside the box” 
and explore learning opportunities for discovery and problem 
solving.
About the Essayist

Jessica is  from Powder Springs, Georgia, and she is going 
into her fourth year at Georgia Southern University. She loves 
learning new things and can’t wait to attend field camp.
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Brynn Wooten, SA-10591
Fort Hayes State University-  
Kansas Section

I’ve always liked playing in the dirt. I 
was a kid who spent as much time as pos-
sible outside – looking at plants and bugs, 
picking up rocks, watching squirrels and 
snails, going hiking and spelunking, or 
just sitting on my swing and invent-
ing stories. Even after I started school, 
when I got home each day I would walk 

in the front door, set down my backpack, and walk straight 
out the back door into my natural habitat – the backyard. I 
was an outdoors girl. I looked forward to camping and road 
trips and museums as much as I looked forward to Christmas 
and Halloween. I loved going to the School of Mines Geology 
Museum and visiting the Coors Gems & Minerals Hall at the 
Denver Museum of Nature & Science (DMNS). And I started 
collecting rocks early – not just the rocks I found, but also 
little treasures I bought at the big gem & mineral shows every 
September in Denver. I just really liked rocks. 

Then one time in 5th grade, I visited the DMNS Prehistoric 
Journey paleontology hall – a hall I’d been in many times 
before – but this time, when I looked at the “Explosion of Life” 
Cambrian display, something clicked…. I suddenly under-
stood the concept of rapid evolutionary change and how the 
fossil record stores the remarkable history of life for future 
reference. Soon afterwards, I joined the Western Interior 
Paleontological Society (WIPS) and started attending meet-
ings. During one WIPS meeting (in 6th grade), I was thrilled 
when they announced a trip to Pueblo to dig for baculite 
fossils. That spring, my dad drove me down to Pueblo for my 
first fossil-hunting expedition, and I was hooked! The fossils I 
found that day are far from impressive, but they are a treasure 
to me – because they mark the day I knew I wanted to be a 
paleontologist. Since then I’ve honed my interests to studying 
how life fills niches vacated during mass extinction events. I 
believe research into these questions will be my life’s work. 

I hope to spend my life working in a combination of related 
fields – including teaching in academia, working in museums, 
and conducting research & field work. I’ve been preparing for a 
career in paleontology since middle school. I started volunteer-
ing at museums at age 12 to gain education, collections, and 
research experience. And at age 15, I applied for a Teen Science 
Scholar research intern position in the Denver Museum’s 
Earth Sciences Department. In my application essay, I said I 
was interested in convergent evolution and how life fills eco-
logical niches. At the time I wrote the essay, I didn’t realize 
my interests were directly in line with a project two museum 

paleontologists had recently begun. Although I was only 15 
years old when I applied, my interests made me a really good 
fit, and I got the job. I spent two summers working with Dr. 
Ian Miller and Dr. Tyler Lyson, who were studying the time 
immediately after the K-Pg mass extinction event. We were 
looking for evidence of how life survived the extinction and 
then diversified during the recovery – a period which had not 
been well-studied because the fossil record from that time was 
scarce. But Dr. Lyson decided to look for fossils in concretions, 
in addition to traditional prospecting methods – and that was 
the ticket! Our field work that first year (2017) was conducted 
at the Corral Bluffs site near Colorado Springs. I was then 
invited to return for a second summer (2018), as both an intern 
and in a leadership role. 

The discoveries from Corral Bluffs (now known simply as 
“Colorado Springs Project”) will rewrite paleontology text-
books. The discoveries (coloradosprings.dmns.org) recently 
made national news after Lyson, Miller, and others published 
their paper “Exceptional Continental Record of Biotic Recovery 
after the Cretaceous-Paleogene Mass Extinction” (Science, 
10/24/2019) and a NOVA program about the Corral Bluffs site 
(“Rise of the Mammals”) was released on October 30, 2019. I 
am extremely proud to have been a small part of the Corral 
Bluffs expeditions. It was a great experience which I will never 
forget – including falling into cactus multiple times, ripping the 
seat of my pants and duct-taping them back together, and out-
running an impending flash flood while carrying a 750 pound 
jacketed crocodile fossil out of a dry river bed! I wouldn’t trade 
those adventures for anything, and I truly hope I can be part 
of another such expedition at some point in my geology career. 
I still really like rocks… I guess now I just prefer rocks that 
used to be animals. And as my high school yearbook picture 
said, I’m “still playing in the dirt!”
About the Essayist 

Brynn Wooten is studying Geology, Zoology, and Museum 
Studies at Fort Hays State University, to prepare for graduate 
studies in Paleontology. She also works in the fossil prepara-
tion lab at the Sternberg Museum and sings soprano in the 
university’s Concert Choir. 

chemistry and computers, and my passion to make a difference, 
that I can build a skill set that will allow me to reach my goals.
About the Essayist 

Adym is a senior graduating with a bachelor’s in geology 
and a certificate in GIS from Southern Utah University in 

Cedar City, Utah.  He loves how chemistry relates to geology 
and appreciates how rocks can tell a story of tectonic events.  
His ultimate goal is to help improve the quality of life we 
appreciate and improve the way we use natural resources at 
the same time. 

My goal is to contribute something positive and I believe with my supporting 
interests in chemistry and computers, and my passion to make a difference, 
that I can build a skill set that will allow me to reach my goals.
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Monika Fleming, SA-9003
University of Alaska Anchorage-  
Alaska Section

I  was  first  formally  introduced  to  
the  study  of  geology  after  working  a  
summer  job  in Yellowstone National 
Park, and learning that I lived on a super 
volcano in the middle of Wyoming struck 
my curiosity, so that I had many more 
questions. I was unaware that this major 
existed at the start of college but luck-
ily, was able to switch over to a subject 

with content that interested me enough to stay engaged and 
get excited about school! I soon transferred to the University 
of Alaska Anchorage (UAA). I learned that the career paths 
are essentially endless, which can be slightly overwhelming 
but also exciting. Alaska is a place where geologists are very 
important people. From volcanologists to petroleum geologists 
to hydrogeologists they all play a big role in Alaska’s economy, 
public safety, and environmental sustainability.

This past summer I attended the University of Alaska 
Fairbanks eight week field camp. Projects for this camp were 
located in Healy, Denali National Park, and Limestone Gap. 
I was exposed to field geology in a very real way. I found the 
work to be complicated and exciting with many challenges 
to work through. Geology changes the way one interacts and 
views the natural world, for me, to a more meaningful way. 
By the end of field camp I understood that not all work in 
the field of geology is dynamic and thrilling. During the fall I 
was asked to work for two geologists in Nome Alaska to help 
survey geothermal potential at Pilgrim Hot Springs for the city 

of Nome. Working with them showed me that some geological 
work is even more exciting, but a little less straightforward 
than is field camp. The days were long and the work was hard, 
but it was fun and the end goal of helping Nome to depend 
less on diesel energy and to give them a more reliable and 
sustainable form of energy is important work.

While field geology is amazing, I also love sitting at my 
computer and working on large datasets. I do feel, in order 
to be a well-rounded geologist, one needs the discipline and 
interest in the subject to do both. I actually feel most creative 
when finding new ways to manipulate data to show the clear-
est patterns. I feel fulfilled when I find something that seems 
off about data and I am able to investigate the cause of the 
problem. Also using computer software like GIS has been an 
invaluable tool for a geologist to look at the world in ways that 
were not possible before.

I want to be a geologist because I believe that I can use my 
knowledge of earth’s systems to benefit a changing society. I 
found being a geology student I get to work in the places I love 
but also with the type of hardworking, fun, and kind people I 
want to be associated with. I imagine becoming a professional 
geologist would afford the same benefits. I hope you enjoyed 
reading about what motivates and drives me as a geologist 
and I hope you consider me for this scholarship!
About the Essayist 

Monika Fleming is a recent graduate from University of 
Alaska Anchorage, studying in Alaska has been a thrilling 
and enriching geologic experience! She has just accepted a 
short term job as an entry-level field geologist and looking 
into graduate schools. 

Alaska Section Sponsored National Scholarship Winner

Ohio Section Sponsored National Scholarship Winners

Molly E. Hunt, SA-10630
The Ohio State University -  
Ohio Section

Geology is the art of Earth’s storytell-
ing, and it’s the story I cannot wait to 
spend the rest of my life telling. You asked 
me to share why I want to pursue a career 
as a geologist? Well I have wanted to be a 
scientist since the innocent age of five and 

nurturing my curious mind through the geological sciences has 
been my saving grace. Every time I pick up a fossil sample, 
or create a chemical reaction in lab, or show a group of eager 
youth how to crack open a geode I feel something special. Being 
involved in Earth Sciences allowed me to work on questions, 
design my own tests, create my own models and build my 

understanding of how science, technology, engineering, and 
mathematics impact our lives while working with others. This 
experimental approach to learning has opened doors to me for 
increased learning and exploration. 

My passion for geology first began at the age of five when 
a shoe box of rock samples was bestowed upon me by my 
late grandmother. These few samples soon turned into a now 
respectable collection of approximately 300 samples of rocks, 
minerals, and fossils that I collected have in the years since. 
As a child I spent hours in the local public library fulfilling 
my curiosity and rejoicing in the opportunity to share my 
knowledge with anyone willing to listen. This passion did 
cause me to face adversity early on, as many fellow students 
in my close-knit elementary school teased me about my rock 
collection. They called me weird and told me that only boys 
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could be scientists. Regardless of their words and ignorance I 
continued to explore my interests collecting as many samples, 
and books as possible. Then when I was eight years old I 
first set foot into the National Natural History Museum in 
Washington D.C. and this bright-eyed girl found her passion. 
Wandering around the halls of fossils and ancient animals 
hooked me and paleontology and museum studies have held 
me captivated ever since. 

High school was when I truly realized the strength of my 
passion. Mr. Mike Koenig, the geology professor at the local 
community college challenged and encouraged me through lab 
work and field experience in Ohio Aggregates and Industrial 
Mining Association affiliated limestone quarries. Mr. Koenig 
encouraged me to compete in science fairs, where I presented 
my research done on prehistorical fossils at The Ohio State 
University

My entire childhood I dreamed of being a geologist, and now 
as a student at The Ohio State University my dream is coming 
true. Paleontology is the area of geology I wish to pursue as 
a career. To me paleontology is a world that has opened its 
arms and accepted a young girl who never accepted herself. I 
have always been fascinated with history and geology and I am 
delighted that I can explore both interests in my college and 
professional career. Telling the story of what our Earth and 
its inhabitants looked like millions of years ago is my deepest 
joy, especially when I get to share that with young children. 
I hope to be a scientist they all can look up to.
About the Essayist 

Molly Elizabeth Hunt is a undergraduate student at The 
Ohio State University in the School of Earth Sciences study-
ing Vertebrate Paleontology under Dr. Jonathan Calede. She 
is also the education and collections assistant at The Orton 
Geological Museum on OSU’s campus 

Erica Scarpitti, SA-10594
The Ohio State University -  
Ohio Section

I believe that our Earth is in critical 
condition. The global population is rising 
at an exponential rate and developing 
countries need the energy that only non-
renewable resources provide. Developed 
countries are capable of switching to 
renewable energy, but we are still in a 
period of transition where society is not 
capable of completely operating without 

nonrenewable energy yet. How are we going to possibly get 
energy to the populations of the world that need it the most? 
The United States and Europe developed without consider-
ation for the environmental footprint it would leave; is it fair for 
us to deprive developing countries of environmentally negative 
energy usages? As climate changes and sea levels rise, some 
of the world’s poorest populations are at risk. What do we 
do to ensure their safety? How do we protect the ecosystems 
and species that have suffered because of human-influenced 
CO2 rise?  As geologists, we know that there have been global 
warming and cooling periods for millions of years. However, 
none of the species living before us had the consciousness 
to make such extreme decisions when it came to resources, 
the landscape, and the environment. Geologists are needed 
now more than ever to conduct glacial, geochemical, and 
environmental studies as well as improve energy efficiency 
from natural resources. I want to be a geologist because I am 
fascinated by the interconnectedness of earth processes and 
I want to help the integrity of our environment and species 
through this understanding.

Additionally, I believe that geologists are the communica-
tors among the sciences. We can speak in different languages; 
such as chemistry, biology, physics, and mathematics. Our 
background allows us to excel in leading because it’s easy 
to communicate with various professions. We need a solid 

foundation in all of the sciences to do the interdisciplinary 
work that earth-related questions require. We’re also puzzle 
solvers; when looking at an outcrop, a person only sees the 
final product. The interpretation of energy dynamics to form a 
particular structure involves critical thinking and knowledge 
of natural materials, movement, and processes. The critical 
thinking skills that geology requires prepare students for any 
job that requires thoughtfulness.

My love for the Earth and these personal attributes is what 
brought me to the geologic field. I did not grow up looking for 
rocks or playing with dinosaurs; before high school, I wanted 
to pursue art. However, when I started learning about evolu-
tion, I began researching deep time and paleontology in an 
attempt to understand Earth’s vastness. We say millions and 
billions of years commonly in class, yet I still don’t think I’ll 
ever grasp how old the Earth actually is. Geology has brought 
me a community that I love as well. Niche-specific research 
has global implications because every biological, chemical, and 
physical process can be related to earth dynamics. Geology 
has allowed me to travel and see beautiful parts of the world; 

understanding how a landscape formed makes me appreciate 
it more and I feel enthusiastic to share this knowledge with 
others. Most importantly, however, I want to be a geologist 
because I am concerned for the condition of our planet and I 
want to devote my skills to researching viable solutions for 

Telling the story of what our Earth and its inhabitants looked like millions of 
years ago is my deepest joy, especially when I get to share that with young 
children. I hope to be a scientist they all can look up to.

“

We say millions and billions of 
years commonly in class, yet I 
still don’t think I’ll ever grasp 
how old the Earth actually is. 
Geology has brought me a com-
munity that I love as well.

“
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Paige Wilms, SA-9748
Wright State University -  
Ohio Section

Geology is defined as “the science that 
deals with the earth’s physical structure 
and substance, its history, and the pro-
cesses that act on it.” Geology encom-
passes such a broad field of study and 
there is much of the earth’s history that 
remains unknown. I want to be a geologist 
because I want to research, discover, and 

experience earth’s unknown history! I aspire to find myself 
standing in front of a picturesque landscape seconds away 
from starting my field work. For example, think of the last 
time you were visually taking in a mountain range or a rift 
valley and wondering about how and why these views came 
to be. I recall thinking these thoughts prior to college, which 
motivated me to take my first geology course. In this course 
I learned about geologic topics starting at geologic time and 
fossils and finishing with plate tectonics. Fast forward to the 
next summer, I found myself wanting to put my newfound 
knowledge to use. I packed for a trip and drove down the east 
coast, taking pictures and applying my skillsets to as many 
geological features I could find. Eager to get my hands on 
as much of the geological time as I could find, I stopped at 
gem mines and famous fossil hunting sites. This trip was my 
first hands-on experience which led me to my true passion, 
paleontology. After taking my first paleobiology class I was 
hooked. That semester I started volunteering at the Cincinnati 
Museum center in the PaleoLab. I was forever changed after 
I took the jacket off of the first specimen I was working on, a 
Triceratops horn form the Hell Creek Formation. The best part 
of this experience was seeing these fossils up close and learning 
how to prepare these specimens for the public. A huge part of 
my love for geology is being able to educate people about the 
world around us.  I am a teaching assistant for two different 
introductory geology courses. Teaching has helped me better 
myself as a geologist because it allows me to take the concepts 
I have learned, and to translate them to help other students 

better understand the materials. Teaching has allowed me to 
broaden others’ minds about geology. I enjoy getting to show 
students things they have never seen before, or helping them 
to explain the geologic features they have seen. I also am a 
supplemental instructor for the introductory geology course. 
In this role, I create lesson plans and lecture over this mate-
rial. Through this, I work with students to find the best way 
that they learn so I can help them understand the material. 
I enjoy serving in a role where I get to make geology fun and 

accessible to all students. In these courses I am able to share 
my passion and help students get hands on experiences with 
the materials. I love the interdisciplinary nature of geology. I 
appreciate the fact that geology always has more to offer and 
the progression toward learning more. I want to be a geologist 
because I never want to stop learning, exploring, and question-
ing the natural world and how it came to be.
About the Essayist 

Paige Wilms is an Earth Science student at Wright State 
University. Her research interest is in vertebrate paleontology, 
specifically chondrichthyans and early fishes. 
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sustaining us. The interdisciplinary nature of geology and 
earth science makes me feel optimistic about deepening our 
knowledge of the planet and contributing significant research 
that has practical applications for sustenance.

About the Essayist 
I am studying Earth Science with a specialization in 

Geophysics and Petroleum Geology and minors in 
Environmental Science and Sexuality Studies at The Ohio 
State University. I am in a paleontology research lab where I 
have been working on a comparative study of rodents to infer 
fossil locomotions using their auditory morphology.

STUDENTS!
You have told us why you want to be a geologist. Here’s 
an opportunity to tell us more about your experiences as 
students: what you are learning and researching, field 
experiences, graduate school pursuits, and transition-
ing from student to career professional. The Professional 
Geologist regularly publishes articles on these topics and 
geology education the Classroom Earth feature. You are 
invited to share you perspectives for this feature. Please 
submit articles to the editor at aipg@aipg.org.
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Humans and ecosystems depend on 
water. It is at the center of sustain-
able socio-economic growth and develop-
ment. Yet, our already limited freshwater 
sources are rapidly dwindling. Water 
scarcity already affects over 2 billion 
people, a fourth of the global population 
(UN, 2018). This is, and will continue to 

be, a challenging issue for generations. The severity will only 
worsen with a growing population and increasing demand for 
this precious resource. 

Today, climate change is already 
impacting water availability world-
wide. As of 2019, seventeen countries 
had cities experiencing extreme high 
water stress. Cities in tropical countries 
like Mexico City, Mexico, and Dhaka, 
Bangladesh, have historically depend-
ed on groundwater resources that are 
now depleted (Sengupta and Cai, 2019; 
Velasco and Capilla, 2019). Tropical 
countries present additional challenges 
with water resources exploration and 
extraction, including accessibility and 
scarcity of publicly available datasets.

Colombia is a tropical country that 
faces severe water scarcity issues by 
2050 despite ranking 24th in the world 
in water resources (Johnson, 2017). 
Over 85% of its drinking water is sourced 
from páramos, which are unique alpine 
grasslands only found in tropical regions, below the snow line of 
the mountain ranges, such as the Colombian Andes (Santoyo, 
2015). As a whole, páramo ecosystems essentially control much 
of the hydrology of northern Colombia, and act as sponge 
reservoirs of rainfall. They also receive a significant portion 
of their water from glacial melt and runoff. However, climate 
change and the continued retreat of Andean glaciers at a rate 
of 3-5% per year are thought to be factors that contribute to 
drying out these vulnerable ecosystems (Veettil et al., 2019). 
This will cause water shortages for more than 8 million people 
in Bogota alone (OECD, 2014). 

Páramos are strategic ecosystems highly vulnerable to 
interannual climate variability associated with the El Niño 
Southern Oscillation (ENSO) phenomenon, which causes 
irregular fluctuations in ocean-atmospheric temperatures in 
the east-central Equatorial Pacific. In 2010-11, the La Niña 
(cold) phase affected approximately four million Colombians, 
and caused $7.8 billion USD in damages due to landslides, 
flooding, and contamination of water facilities. El Niño phases 
(warm) cause extreme droughts, leading to water shortages 
and further accelerating the loss of Andean glaciers (Hoyos 
et al., 2013). In 2019 alone, El Niño caused widespread water 
shortages in almost 400 municipalities (Villavicencio, 2019). 
Global climate change is projected to make ENSO cycles more 
extreme, leading to extreme temperature shifts and higher 
chances of water scarcity across Colombia. 

Tackling and preparing for water scarcity worldwide 
requires a deeper understanding of the feedbacks between dif-
ferent components of Earth’s system. Geologists are uniquely 

positioned for this challenge because they are trained to ana-
lyze the changes on Earth at different geological time scales. 
Geology professionals who specialize in paleoclimatology 
and climate modeling are especially crucial when it comes 
to predicting future changes on Earth based on geologic his-
tory. Paleoclimatologists can generate highly resolved climate 
reconstructions from the rock record through application of 
reliable proxies, such as stable hydrogen and oxygen isotopes. 
These proxies are powerful tools that are commonly used to 
investigate mechanisms and drivers behind past changes in 
climate and precipitation. Climate scientists incorporate these 
climate records into numerical models that allow investigation 
of the dynamics of past environmental changes. This knowl-
edge is then used to improve future climatic predictions within 
our lifetimes and for future generations. In Colombia, the dual 

tools of climate models and proxies can be used to understand 
ENSO’s impact on climate variability and set it in the context 
of global climate change. 

High-resolution paleoclimate records are scarce in Colombia, 
hindering our understanding of its hydroclimate variability. 
Most paleoclimate records are from localities far south, are 
incomplete or have low sampling resolution. These records 
capture changes in the South American Summer Monsoon 
rather than in equatorial to northern South American climate 
dynamics, which are driven more by ENSO-related variability. 
Poorly-resolved paleoclimate records are also an impediment 
for climate forecasting in other vulnerable areas prone to 
water scarcity (e.g., Western Africa, Australia, Middle East). 
We are in desperate need of paleoclimatologists to sample and 
interpret additional complete records. We also need climate 
scientists to fit models to these records to better predict future 
climate variability and its impact. Greater data quality and 
density will provide more robust models, and thus more reli-
able predictions. The accuracy of these predictions is crucial 
to influencing policy decisions that address and mitigate the 
risks of increasing water scarcity. The ability to act effectively, 
based on an accurate understanding of Earth’s systems, a 
critical first step in confronting this global issue.
About the Essayist 
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Tackling and preparing for water scarcity 
worldwide requires a deeper understand-
ing of the feedbacks between different 
components of Earth’s system. Geologists 
are uniquely positioned for this challenge 
because they are trained to analyze the 
changes on Earth at different geological 
time scales.

“
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Water is arguably the most important 
resource to society. Legal disputes have 
arisen regarding water rights where sup-
ply is limited. Many of these cases have 
centered on the infringement of surface 
water rights as a result of groundwater 
pumping. In these cases, judicial deci-
sions have been made based primarily on 

hydrogeological evidence such as surface water-groundwater 
interaction (SWGWI) assessments. The outcomes of these 
cases have affected the lives of many Americans, led to 
multimillion-dollar settlements, and set precedent that will 
persist for generations. With increasing strain on our nation’s 
limited water resources from population growth and climate 
change, it is likely that water rights disputes will continue to 
occur in the foreseeable future. In order to settle them justly, 
our society must have highly trained hydrogeologists capable 
of accurately characterizing SWGWI.

Water law in the United States is inconsistent regarding 
surface water and groundwater interconnectivity. Surface 

water rights have 
developed under 
the legal prin-
cipals of ripar-
ian rights and 
the appropriative 
doctrine (Burness 
and Quirk, 1979). 
Riparian rights 
forms the basis for 
water law in east-
ern United States 
and affirms the 
right of land own-
ers to unimpeded use of their waterway. Thus, rights holders 
cannot diminish flow in a way that would infringe upon the 
rights of other riparians. On the other hand, the western states 
adopted the appropriative doctrine, which says that rights are 
maintained through use and seniority in right is determined 
through chronological order. Generally, groundwater and 
surface water have been treated as separate resources under 
the law (Swenson, 1999), despite the growing body of evidence 
suggesting they are, in fact, a single resource (Winter, 2001). 
Groundwater management is governed by state-level permit-

ting systems that attempt to balance the 
needs of individuals and public interests 
(Swenson, 1999). The appropriative doc-
trine and the concept of riparian rights 
are the foundation for water rights 
disputes in the US. Many cases have 
centered on allegations of infringement 
on riparian or appropriative surface 
water rights due to groundwater pump-
ing. Since groundwater withdrawals are 
expected to increase in numerous areas 
throughout the US (Brown, 1999), it 
can be expected that many more water 
rights cases will develop over the next 
ten years. These cases will hinge on the 
ability of hydrogeologists to accurately 
characterize SWGWI.

The case of White Bear Lake (WBL) 
in Minnesota (fig. 1) exemplifies our 
nation’s need for accurate SWGWI anal-
ysis. In 2012, WBL communities filed a 
lawsuit alleging that the Department of 
Natural Resources violated their ripar-
ian rights by permitting groundwater 
pumping that led to dramatic declines 
in lake water levels (fig. 2). This led to 
an extensive survey of the SWGWI of 
WBL performed by the USGS to deter-
mine if lake level declines were a result 
of over-pumping or a decrease in pre-
cipitation. In addition to an assessment 
of historical data, the study involved 
an in-depth investigation of the lake’s 
interaction with the surrounding geol-
ogy. There are four formations that 
interact with WBL (fig. 3) (Jones et al., 
2013). Regional hydraulic gradients of 
the glacial, St. Peter, and Prairie du 
Chien-Jordan aquifers were determined 
through a synoptic groundwater-level 
study which utilized a network of local 
wells. This endeavor relied on accurate 

Figure 1 - Bedrock geology of the northeast Twin Cities Metropolitan Area, Minnesota  
(from Jones et al., 2013).

Figure 2: Shoreline of White Bear Lake in 
September 2011 demonstrating lake level 

declines (from Sepic, 2017).
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measurements of well water levels and expert interpretation 
of well construction and geologic data garnered through well 
logs. Additionally, water samples were collected and analyzed 
for physical properties, total dissolved solids, O-18/O-16 ratios, 
and deuterium/protium ratios. These data were collected in 
order to determine groundwater origin (e.g. atmospheric, 
lake, or deep aquifer). Understanding the results of these 
tests requires the ability to take the chemical significance 
of these parameters and place them in the context of the 
hydrogeological system. Further, a hydrogeologist must adhere 
to rigorous sampling and quality assurance procedures, such as 
replicate samples and equipment blanks, in order to maintain 
confidence in the results. Lastly, this study included a mini-
piezometer and seepage meter survey. These instruments are 
subject to errors based on construction, installation, analysis, 
and interpretation. In particular, lakebed heterogeneity must 
be properly addressed. These lines of evidence suggested that 
water was moving from the lake into the underlying aquifers 
and that WBL wouldn’t recover without abundant precipita-
tion or pumping reductions (Jones et al., 2013). A settlement 
was reached that required a municipal shift from groundwater 
sources to the Mississippi River. Costs were projected to be as 
high as $600 million (Metropolitan Council, 2014), which the 
MN legislature was unable to allocate. Currently, the case is 
being heard by the MN Supreme Court. The significance of 
this court case demonstrates society’s vital need for highly 
trained hydrogeologists.

Cases like this have been heard in courts all over the coun-
try, including the US Supreme Court. The courts’ decisions 
were based in part on hydrogeologists’ expertise. This is only 
one facet of society’s increasing demand for people with this 
type of training. Considering current trends in climate change 

and population growth, it is likely that water supply issues will 
gain in importance and require the skills of hydrogeologists in 
courtrooms, government planning offices, consulting compa-
nies, and regulatory offices over the next ten years and beyond. 
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Hurricanes - 
Thoughts on Causes and Possible Mitigations,

with Notes on an Insurance Industry View 
After Hurricane Katrina.
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As just about everyone knows, hurricanes in the western 
hemisphere (typhoons in the eastern) are fascinating as well 
as devastating to people, structures, habitats, urban and rural 
areas, and insurance companies. If you live or work in the US’s 
Gulf of Mexico region, you’ve likely heard hurricane or tropical 
cyclone warnings on radio, television and smart phones, and 
perhaps tracked their progress on seasonal charts from paper 
market-shopping bags.

Hurricanes are caused by high winds over warm-surfaced 
seawaters, which expand and rapidly evaporate, giving rise 
to an atmospheric vortex that surrounds a tumbling eye and 
expands upwards and outwards to form an inverted cone of 
high wind and heavy rains. Tropical waters are generally 
warmer than others, and so are more susceptible to hurricanes 
than are other seas. Sometimes, hurricanes batter the coasts 
and even inland areas for hundreds to thousands of miles after 
they make landfall. They may even linger over an area for 
several days or weeks as did Category 5 Hurricane Harvey in 
September 2017 over southeast Texas, including  metropolitan 
Houston, causing $125 billion in damage and 68 human fatali-
ties. Hurricanes also may erode flood control structures and 
overtop lakes, canals and drainages as was observed twelve 
years earlier in Category 5 Hurricane Katrina (August 2005) 
in an area stretching from greater New Orleans, LA,  to the 
Florida panhandle. This event also caused $125 billion in dam-
age as well as 1,833 fatalities. Even milder hurricanes like the 
Category 3 Hurricane Sandy that hit metropolitan New York 
in October-November 2012 caused nearly $70 billion in dam-
age and 106 fatalities. By comparison, the Category 4 Super-
Durian Typhoon of November-December 2006 in Vietnam, 
Thailand, Philippines, Malaysia and Vap caused over $530 
million in damage and 1,399 fatalities.

There is no current technology to stop the wind, the warm-
ing of surface seawater, the rapid seawater evaporation, or the 
vortex and cone and its winds and rains. I suppose someday 
we might just possibly figure out how to monitor and control 
atmospheric winds and surface sea temperature, to cool down 
the sea surface temperatures, or to mitigate surface seawater 
expansion, evaporation and resultant hurricanes.

But the sad reality is: hurricanes are not mitigatable. 
However, their adverse impacts can be reduced by several 
means: 

• Upgrade, operate and maintain early warning systems 
and evacuation networks

• Establish, operate and maintain emergency centers and 
shelters. Carry out regular training drills, and make 
provisions for counseling and grief management;

• Buy out developed land and its property owners, and 
return it to natural or enhanced drainage, especially 
urban and peri-urban historically impacted lands;

• Install rolling hills, berms, and flood detention and 
groundwater recharge basins;

• Recontour drainages and levees;
• Restore and/or establish wetlands and offshore barrier 

islands;
• Upgrade canal and drainage pumping and dewatering 

systems;
• Replace the existing surfaces of roadways, parking 

lots and driveways with water-permeable  mater i -
als, and use them in constructing new such surfaces ;

• Upgrade codes to keep constructed permanent struc-
tures from the historical impacted areas and well above 
the historical flood levels.

But these measures are hardly curative especially during a 
catastrophic hurricane or even extreme flood event.

Hurricanes over the past five to ten years have been no more 
frequent than in any previously recorded five to ten years. In 
fact, there have been fewer hurricanes over the past five to 
ten years than normal even though atmospheric temperatures 
are higher. There are more hurricanes during colder global 
temperatures than during warmer global temperatures. Also, 
hurricanes are enhanced in terms of frequency, extent and 
effect due largely not to the heating of the earth’s atmosphere 
per se but the heating and expansion of the sea surface which 
makes the expanded seawater more susceptible to high winds 
and creating of vortexes and hurricanes (Helfand, 2019). 
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Hurricanes have always been fascinating as well as devas-
tating. For example, the December 2007 holiday meeting of the 
Groundwater Association of California’s Sacramento Branch 
was co-hosted with AEG at Sudwerk in Davis. According to 
HydroVisions (quoted and paraphrased for clarity below):

About 100 attendees saw a sobering presentation by Dr. 
Raymond Seed, entitled “New Orleans Levee Performance in 
Hurricane Katrina: Lessons for California’s Levee Situation.” 
Dr. Seed is a Professor of Civil and Environment Engineering 
at University of California, Berkeley and led a National 
Science Foundation-sponsored team that completed a foren-
sic analysis of the levee failures resulting from Hurricane 
Katrina. Their findings showed that although most of the levee 
failures in the central New Orleans area were thought to be 
the result of overtopping, many key failures were related to 
poor foundation soils that underlie the levees. The investiga-
tion team made recommendations to improve the performance 
of the levees, and provided insights and recommendations for 

mitigating potentially serious deficiencies in the emergency 
repairs at a number of breached sections. Dr. Seed discussed 
the precarious situation in northern California, where most 
levees are constructed of natural fine-grained clayey materials 
dredged from rivers and are structurally unsound.  This could 
lead to devastation exceeding that observed in New Orleans.

Another note from Hurricane Katrina is drawn from a 
World Affairs Council-sponsored talk by Lord Peter Levene, 
given at the National Press Club in Washington, DC (January 
12, 2007). He was the Chairman of Lloyd’s of London, and in 
charge of paying the insurance claims resulting from Katrina. 
One might ask why it is worth printing my notes from a talk 
given thirteen years ago about  the world insurance industry’s 
recognition of the increasing costs of natural disasters – a talk 
which attributes a large part  of that cost to global warming. 
The speaker noted that we were not having a serious policy 
debate about this in the USA in 2007, when the world’s insurers 
could already see the effects on their bottom line, especially in 

Figure 1 -  Increasing costs of natural disasters, especially those related to weather, from 1950 to the present.  
Note in Exhibit 50 that cumulative losses are climbing exponentially, and that flooding and hurricane costs are rising fastest.

HURRICANES
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the USA.  We are still not having that debate, but I present 
here three tables (Fig.1) from the Aon insurance company’s 
2019 Annual Report “Weather, Climate and Catastrophe 
Insight” that show that the costs continue to climb, and that 
seven of the eight top loss-makers are weather-related, with 
flooding and hurricanes damages increasing far faster than 
all other catastrophe types. Therefore it is interesting to look 
back to 2007 (vertical red line on Fig.1) and realize how much 
was already then understood. If anything, costs of natural 
disasters have risen more steeply on average since 2007 than 
they had before.

My notes from the meeting  
are as follows:

Lord Peter Levene, Chief Executive Officer, Lloyd’s of 
London on “Insurance Industry Catastrophe Trends and 
Climate Change” noted several recent reports that have 
drawn attention to climate change challenges. Nicolas Stern, 
in the British Treasury’s Stern Review of Global Warming 
says “according to the worst-case scenario, the global economy 
may shrink by 20 % and generate 200 million refugees.” To 
an attentive 125 attendees, Lord Levene made the following 
remarks and responded to questions. “We live today in chang-
ing times – droughts, famines, terrorism. No lack of crises. If 
we fail to act now, we put the world at risk for great damage 
from climate change. Lloyd’s works to understand risk trends, 
and underwrites $12 billion insurance in the U.S., the world’s 
largest insurance market, increasing at $2 billion per year. 
Three key issues: 1) Is the U.S. in denial, facing up to $100 
billion, twice that of Hurricane Katrina, in insurance indus-
try payouts related to natural disasters? 2) Is the insurance 
industry strong enough to protect the insured from Mother 
Nature? 3) What action can we take on global climate change? 
Because there are sound reasons to take action.

1. Though the 2006-huricane season was the third mild-
est in over 60 years, weather-related catastrophes are 
causing the insurance industry’s highest losses ever 
– 2005 was the worst year, with over $85 billion in 
claims, 80 % from U.S. hurricanes. The North Atlantic 
Ocean entered a new cycle in the 1990s, these cycles 
typically last 30 years; expect severe hurricanes over 
the next 10+ years. The ten warmest years on record 
have been since 1995. No one in the insurance industry 
now denies global climate change. Now, increasingly 
accurate short-term weather predictions see longer 
storm seasons that cover larger areas than ever. The 
U.S. coast has $7 trillion in assets, especially in New 
York and Florida. Two years after Katrina and 2 years 
before the next U.S. presidential election, where is the 
debate in the U.S. on climate change? Lloyd’s believes 
that a $100 billion natural catastrophe can now happen 
anywhere on the U.S. Atlantic coast. Lloyd’s believes 
there needs to be open discussion now and extreme 
action on land use:  building codes must be improved 
and other mitigations must occur.  If Florida were to 
meet better building and location standards, natural 
disaster damages would be reduced to half of what they 
were in 1992.  Society’s stakes have never been higher. 
The tragedy would be the occurrence of a loss ten- times 
larger than that due to Katrina.  Lloyd’s is forming a 
high-level task force to lead the debate.

HURRICANES

2. U.S. insurance mechanisms are strong but can only 
continue if free markets continue. Yet, there are calls 
for windfall taxes. The U.S. insurance industry employs 
1.2 million people (one in 50), contributes 15 % to the 
national domestic product, and in 2005, paid out $1.3 
billion per day in claims. It settled 95 % of all claims 
within a year of Katrina. Claims are expected to be 
lower in 2006 because of the third calmest hurricane 
season in six decades, which balances out the highest 
claims of 2005. For the Fortune 500 companies, the 
average return on investment is about 14 %; the insur-
ance industry trails this with peak performance one in 
ten years. The peak represents restorative period to 
balance years of insurance industry losses. The 9/11 
event had $7 billion in claims. In the last 30 years, the 
U.S. insurance industry lost $400 billion. Catastrophe 
losses are rising rapidly. To cover all claims, there must 
be sufficient funds. Insurance operates most efficiently 
when left to free-market forces. The global insurance 
industry is well equipped to insure the U.S., and to 
model risk and spread risk from natural disasters. 
Terrorist risk is best managed by private/public part-
nerships, but natural disaster insurance pricing should 
be free market and risk based. The insurance market 
is highly internationalized. Lloyd’s paid $6 billion 
from Katrina. About 80 % of U.S. insurance is covered 
by foreign reinsurance. Lloyd’s is concerned that U.S. 
insurance will be left behind because of state constraints 
which work counter to markets, have discriminating 
rules, and require 100 % of equity as collateral. If $8 
billion is locked up in collateral cash for international 
insurance, it is not doing any good. This large equity 
requirement is not imposed on U.S. firms, but only on 
foreign firms. The entire insurance industry should be 
free market, risk based, fair, and transparent.

3. In July 2006, 200 business leaders attended a London 
conference and agreed that we can only make progress 
if there is commitment from every major country. Many 
U.S. States and local governments are working to cut 
greenhouse gases per Kyoto Accords. In the U.S., only 
80 % of leaders are committed; 90% say companies 
that take climate change seriously have a competitive 
business advantage. DuPont slashed CO2 gas releases 
while increasing production. Kraft ice cream plants 
did the same. For financial strength, reputation… 
these trends will continue. 92% of conference attendees 
agreed that more energy efficiency - turning green – is 
good business. Lloyd’s insures one fourth of the world’s 
wind farms to provide clean, renewable energy with no 
impact on climate change.

We must agree to deal with climate change if we want to 
leave a healthy planet to future generations.  We need to 
rethink global public policies based on facts and risks, and 
coordinate market-based action on climate change.  The 
insurance industry can play a good role in climate-change risk 
management.  Even if we stop generating greenhouse gases 
now, we will see the effects in 30 years.  Some of the biggest 
players – China, India, and the U.S. – have not signed on to 
the Kyoto Accords.
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tsunami with no effect on the insurance industry as none were 
insured.  The Chinese insurance market is growing rapidly; 
25 years ago, China was a poor, undeveloped country with no 
insurance industry.

Who insures man-made catastrophes?  
Government insurance often covers man-made events like 
terrorism, anthrax releases.  The insurance industry works 
with public-private partnerships in such events.

Would the insurance industry invest in 
restoring coastal areas?  The industry gets income 
form sales and couldn’t afford to restore coasts. This should 
be done by the public sector.

What is the reinsurance risk/elasticity of 
reinsurance markets?  Reinsurance risk is significant. 
The world insurance industry is huge and survives by balanc-
ing worldwide risks under commercially acceptable terms.
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Responses to questions
Why are some U.S. insurance companies 

withdrawing from U.S. coastal markets?  Where 
there are major costs from damage claims, insurance rates 
must go up to cover them.  Insurance companies can’t print 
money; they are not the government.  If the industry can’t 
make commercially acceptable returns on its practice, and can 
only turn losses every year, it withdraws from those markets.

Doesn’t insurance profit investment cover 
extreme events?  No way.  Cumulative investment funds 
are pretty stable, static.  When there are new, large insurance 
claims, the only way to cover them is through premiums.  The 
static investments don’t generate enough cash flow to cover 
large claims.

What about social responsibility?  All annual 
UK company reports require a section on social responsibil-
ity.  Major investing institutions now pay attention to the 
social responsibility demonstrated by firms, not only financial 
performance.

What does the recent “Green development” 
book say?  It points out that businesses have the business 
advantage to “green” development, dah.  For meaningful 
actions by corporations, major investment institutions review 
the “greenness” of corporations in the UK.

Do you have recommendations to accom-
modate political pushback?  The evidence of climate 
change is now overwhelming.  The number and significance 
of serious players who acknowledge climate change is rapidly 
growing, even if it is inconvenient to believe it.

Why should companies behave in an envi-
ronmentally responsible way?  If we do environ-
mentally responsible work through pollution reduction, it 
will be a good thing in itself for human health and welfare 
directly, regardless of reduction of climate change extremes.  
A lot of people don’t believe it, and say it’s a waste of money 
to address climate change.  The politics of it  is knotty, and 
needs orientation, education, promotion of sound environmen-
tal management.

What can be done to improve buildings in 
the East coast? Encourage modern building designs and 
siting on the U.S. Atlantic coast.  It can be done if buildings 
meet the new codes, their insurance rates should go down.

Do other insurance lines offset natural 
disaster insurance?  The industry can’t really have 
cross-subsidization.  It can’t raise automobile insurance to 
cover wind storm losses.  Some offsets are possible – say New 
Zealand earthquake insurance is offset by global terrorism 
insurance.

Do poor countries suffer from lack of insur-
ance?  Yes.  Small and poor countries generally don’t have 
insurance, like in Central and South America.  This is likely 
to remain so.  Consider that 3,000 people were killed in 9/11 
and insurance was in play; while 227,898  died in the Aceh 

HURRICANES
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BOOK REVIEW

Environmental Considerations  
Associated with Hydraulic  
Fracturing Operations: Adjusting 
to the Shale Revolution in a Green 
World1

By James A. Jacobs, CPG-07760 and  
Stephen M. Testa, CPG-06464

Book Review

Review by Stephen J. Baker, MEM-2353

In a democracy, the fights over earth resources such as 
water, oil and gas, coal and minerals are frequently conten-
tious, and petroleum extraction using high-volume hydrau-
lic fracturing, horizontal drilling methods and specialized 
chemicals is no exception. Although fracking was used in 
the oil industry as early as the mid-1860s (in Titusville, 
Pennsylvania), the current version of fracking puts geologists 
squarely in the middle of the fight as environmental concerns 
and resource recovery issues collide. Over the long-term, the 
“Green Revolution” will focus on sustainable and renewable 
energy sources. In the meantime, however, natural gas pro-
duction using fracking, which is plentiful and economic, plays 
a transitional role as a more environmentally friendly and 
cleaner burning alternative to coal, oil sands, and oil shale.   

For over ten years, I have been a leader with various stake-
holders regarding water issues in the western states through 
the initiative, “Operation Unite”, (www.operationunite.co). 
The arguments I hear made during public meetings commonly 
depend on a misunderstanding of basic 
scientific facts, engineering procedures, 
and fair economic policies.  The opportu-
nities and the challenges associated with 
petroleum fracking operations bring out 
arguments that spring from fear and resis-
tance to change on one side, and entitle-
ment on the other, and a book laying out 
the basic facts, good and bad, about the 
technology has been needed as a starting 
place for understanding the complex resource, social, economic, 
and environmental issues surrounding its use. 

As with most resource development activities, there have 
been situations in which hydraulic fracturing has damaged the 
quality of local groundwater and air. But this is not likely to 

be true in every circumstance. The common view that hydrau-
lic fracturing is dangerous both to the environment and to 
local communities results partly from the clash between an 
overly simple understanding of the effects on the communities 
affected and the public postures of the companies involved. A 
well-written and argued document has been needed to edu-
cate those interested in the technology, as well as members of 
communities that are concerned for the safety of their water 
supply and the air they breathe. As they say, “The devil is in 
the details.” This book provides a road map to explore the many 
scientific and technical conditions that must be met in order 
to successfully recover hydrocarbons by hydraulic fracturing, 
as well as an analysis of the ways in which the technique can 
create environmental concerns. 

That is why I find this book a perfect reference.  Each chapter 
ends with suggested reading and references that enable the 
curious reader to learn more about the subject without going 
through the frustrating search for reliable reference materials. 

If you are interested in digging deeper into hydraulic fracturing 
for natural gas, go to Chapter 16 which summarizes the pros 
and cons of fracking. Each chapter addresses the technical 
and legal significance of impacts, with real examples and a 
narrative that appears factual and balanced.

Each chapter addresses the technical and 
legal significance of impacts, with real exam-
ples and a narrative that appears factual and 
balanced.

“

1.  Published by Wiley, ISBN-13: 978-1119336099, or ISBN-10: 1119336090
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The book begins with the history of Hydraulic Fracturing, 
common geology of unconventional resources, stimulation 
techniques for tight oil and gas shale formations, and the 
risks to groundwater, surface water and air quality, as well 
as mitigation methods But it goes beyond these topics: the 
authors also provide discussions of ecological resources and 
the socioeconomics of land use, as well as of legislative trends, 
legal considerations and case law, and forensic evaluations. It 
is these added topics that can provide communities that are 
addressing hydraulic fracturing activities in their vicinity with 
guidance for the next steps in their investigation. The authors 
have supplemented their excellent dialogue with eleven appen-
dices that provide environmental checklists, summary of job 
hazards during the stimulation process, sampling methods 
and documentation, exposure planning, emergency response 
and toxicity tables. 

The geology and chemistry of unconventional resources 
determine the chosen stimulation method and the manage-
ment of the hydraulically fractured wells. The book includes 
a critical set of facts that communities and consultants can 
use to understand the realities of a well fracking project. The 
authors provide a global and national awareness of where 
geology is conducive for this technology as well as a basic 
understanding of Shale Gas, Tight Natural Gas, Tight Oil and 
Coalbed Natural Gas methodologies. A community activist or 
consultant can quickly distill details of a project down and 
develop informed questions to ask during the data gather-
ing and public comment process or in other dialogues with 
hydraulic fracturing companies.

Because there is a lot of detail in each chapter, the authors 
provide an overview of subtopics for each chapter, and end 
each one with “Exercises” that help the reader absorb key 
information and build a technical, socioeconomic and gover-
nance understanding. The exercises provide practice in mak-
ing use of the information found in the book to estimate the 
cost of mitigations, to understand legal arguments related to 
exposure and causation, as well as the four possible categories 
of litigation. They test comprehension of sampling protocols, 
trouble shooting techniques, and induced seismicity.

This book will be an added benefit to consultants who are 
active in addressing the environmental impacts of hydraulic 
fracturing, as well as those of other contaminant sources. 
Chapter 12 discusses, in detail, the development of a site 
conceptual model for exposure and of the exposure pathways 
likely present. The authors provide explanations of the types 
of exposure and the likely risks from Pathway Group 0 (well 
head to distribution center) through Pathway Group 4 (liquids 
and gases injected into disposal formations). Sampling meth-

odologies are discussed as well as field readings and laboratory 
quantitative methodologies.  Quality control parameters are 
explained for aiding the reader to evaluate the quality of labo-
ratory data obtained during the evaluation and monitoring of 
subsurface sediment, soil-gas, groundwater and surface water.  
The exercises accompanying this chapter (Ch. 12) include a 
hypothetical scenario of Glutaraldehyde potentially released 
into the environment. Eleven questions have been crafted 
so that readers can exercise their ability to work through 
an example of a real problem that can sometimes occur in 
hydraulic fracturing.

I have a particular affinity for viewing public perception 
on earth science topics such as hydraulic fracturing, water 
resources and climate change because misinformation and 
misunderstanding are at the root of much public opinion.  
These imperfect understandings sculpt public opinion by 
accentuating unclear thinking to support the desired outcome 
of the proponent for or challenger of the proposed action. 

Communities in different parts of the United States are 
becoming more vocal in expressing their feelings of vulnerabil-
ity to the hydraulic fracturing projects that have been proposed 
or are currently active and in close proximity. It has been my 
personal experience that an immediate cause of discomfort to 
the public-at-large is the exemptions that hydraulic fracturing 
has to the Clean Water Act, Safe Drinking Water Act, Clean 
Air Act, and to the Emergency Planning and Community Right-
To-Know Act of 1986, the Resource Conservation and Recovery 
Act, the National Environmental Policy Act of 1969 and the 
Superfund program. Exemption from these foundational laws 
has become a continued public relations problem when the 
same chemicals as those used in fracking do come under these 
laws when used by other industries. The information provided 
in the numerous appendices to this book aids community lead-
ers in identifying the best protective measures by developing 
fact-based strategies that protect their community.

It can certainly be said that hydraulic fracturing companies 
that seek successful projects can achieve their objectives by 
providing truthful, fact-based information that is compiled 
with a clear intent to be responsible for safe use of the 
technology. This book is valuable because it gives a concise 
overview, with plenty of details, of the technologies. A refer-
ence document giving an understanding of the technology 
and its socioeconomic and legal implications is long overdue. 
I highly recommend this book to the regulatory community, 
consultants in the environmental industry and community 
organizers who seek a greater understanding of this technology 
and find themselves at the sharp end of hydraulic fracturing 
projects being considered in their communities.

The exercises provide practice in making use of the information found 
in the book to estimate the cost of mitigations, to understand legal 
arguments related to exposure and causation, as well as the four 
possible categories of litigation.

“

This book will be an added benefit to consultants who are active in addressing the 
environmental impacts of hydraulic fracturing, as well as those of other contaminant 
sources. “
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UNDERLAND:  
A DEEP TIME  
JOURNEY
by Robert Macfarlane

Book Review

Review by John Berry, CPG-04032

Robert MacFarlane was born in 1976 in the small village of 
Halam, Nottinghamshire, and now lives in Cambridge, where 
is a fellow of Emmanuel College.  Macfarlane is a mountaineer 
and caver and his books about the outdoors and his interaction 
with it (Mountaineers of the Mind (2003), The Wild Places 
(2007) and The Old Ways: A Journey on Foot (2012)) have won 
several prizes, on both sides of the Atlantic.  This latest book 
has been widely praised in reviews by the New York Times 
and the New York Review of Books, among others.

I bought the book in the hope, based on the reviews, that it 
would have something to say about the importance of geology, 
perhaps even of geologists, in human affairs, but in that I was 
greatly disappointed. In spite of the fact that his second chapter 
describes a visit to a potash mine, during which he is driven out 
under the North Sea, there is very little mention of geologists 
or of geology as a science, and no reference to our dependence 
on the Earth’s resources. On p. 75 he credits the invention of 
the term Anthropocene to an atmospheric scientist, and he 
spends a few pages considering what evidence of the existence 
of modern man will remain in the geological future (without 
using the word ‘Geology’) : the quote is memorable (p.76-77): 

“Among the relics of the Anthropocene, therefore, will be 
the fall-out of our atomic age, the crushed foundations of our 
cities, the spines of millions of intensively farmed ungulates, 
and the faint outlines of some of the billions of plastic bottles 
we produce each year – the strata that contain them precisely 
dateable with reference to the product-design archives of 
multinationals.” 

And there’s the rub: this book is about style. The author’s 
style of writing. Style in speleology. The life style of his 
informants.  Style in reportage, in travel.  Macfarlane has a 
quirk in writing style: he introduces each chapter or change of 
subject with a string of short, often verbless statements such 
as those I have just made. At first it is cute, but by the end it 
becomes somewhat grating.  He is also a modernist: the book 
follows no straight timeline in the now or in the human past he 

describes, there is no consistent argument and no simple route 
either on the Earth’s surface or below it:  we go from a Bronze 
Age grave in the west of England to the depths of a Potash 
mine in the North, to the mycorrhizal mats of Epping Forest, 
then to the sewers of Paris, followed by some of the deepest 
limestone karst and most depraved human behavior in Italy, 
to the Paleolithic painters of the Lofoten Islands of Norway, 
to the nunataks and floating glaciers of Greenland, and end 
in a high-level nuclear repository in Finland, with frequent 
reference back to what has already been said and forward to 
what will be said.  In a way this is extremely effective in pro-
ducing a gut-level feeling for what Macfarlane means by the 
Underland, and for the myriad ways we have interacted with 
it, been shaped by it, and in turn abused it. I just found myself 
a little uncertain for a long while as to where we were going. 

Macfarlane is also a people person: the book is hung on a 
series of encounters with people, knowledgeable and often 
intrepid people through whom, and through whose encounters 
with nature, the stories of the Underland are told.  The journey 
with Macfarlane is a gripping adventure, and I learned a lot, 
including that dire physical risk-taking for the sake of art has 
been a constant feature of human behavior from the dawn of 
the Paleolithic until today, and that spent fuel from nuclear 
power stations is a greater and longer-term danger than the 
waste from nuclear bomb manufacture.  

You will enjoy this book.  Speleologists, plant biologists and 
fisherman are all prominent characters in the story Macfarlane 
tells about the Underland, but we who study it seriously, and 
in part created much of it, are largely absent from that story.

Image Source: 
www.amazon.com

The journey with Macfarlane 
is a gripping adventure, and 
I learned a lot...

“
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 In September of 2008, I was living in Maryville, Missouri, a 
small town of about 12,000 people that was the county seat for 
Nodaway County, Missouri. Maryville was (and continues to 
be) home to a thriving business community, host to Northwest 
Missouri State University (NWMSU) and her 6,000 students, 
and a hub of commerce for local farmers who raise corn and 
soybeans on the rich, dark soils in the region. In many ways, 
Maryville was a microcosm of Missouri, and of the United 
States; a raucous mix of liberals and conservatives, students 
and educators, farmers and businessmen, libertarians of all 
stripes, and blue collar men and women (and their families) 
who made Kawasaki engines or manufactured chains, drain-
age culverts, and, at least for a while, Energizer Batteries. The 
variety of political opinions in Maryville, and the fervor with 
which those opinions were held, was rivaled only by the town’s 
love of the NWMSU Bearcat Football program.1 

On a Saturday in September of 2008, just as the students 
came back to town and the 2008 Presidential contest was 
heating up, I heard a knock at the door. It was a gentleman 
in early middle-age (let’s say around 40) who was going door-
to-door stumping for the Presidential candidate he favored. 
He was wearing jeans and a uniform shirt with a strip of duct 
tape covering the logo of the company for which he worked. It 
seemed obvious to me that he’d finished his Saturday shift, and 
immediately set out extolling the virtues of his candidate as 
he went from house to house. It wasn’t the first time someone 
had visited our home hoping to convince one or both of us to 
vote for a specific candidate, and it wouldn’t be the last time. 
What made this visit stand out, to me, was the strip of duct 
tape covering the logo on the man’s shirt. Try as I might, I 
was unable to steer the conversation to that strip of duct 
tape, and was left wondering about its purpose long after the 
gentleman left. 

Fast forward a week. It’s Saturday, game day in Maryville, 
and my family and I have tickets to go watch the Bearcats play 
Missouri Western State University, the Bearcats biggest rival. 
Our family routine on gameday when we had tickets was to 
leave early and have lunch at the local sports bar. Afterward, 
we would walk to the stadium for the game.2 During lunch, I 
saw the same gentleman, wearing the same shirt, this time, 
with no tape over the logo. He worked for Sears. I excused 
myself, and politely asked if he had a minute to visit. I asked 
him why he had duct tape over the Sears logo on his shirt 

when he had come to my door to talk about his candidate of 
choice. He replied that his Sears branch had a strict policy 
with respect to political speech while exhibiting the company 
logo. His employment agreement stated clearly that he had 
every right to engage in political speech and that his employer 
had every right to terminate his employment if he engaged in 
said speech on company time or while exhibiting the company 
logo. He’d forgotten to grab an extra shirt to wear after work, 
so he had solved the problem with duct tape.3

The story above reflects a common concern for businesses 
and employees. Every American has the right to campaign for 
candidates and legislation they support. Every business has a 
right to protect its logo or trademark and to ensure that any 
political speech that is made by an employee does not appear 
to be speech on behalf of the business or its owners. It’s a fine 
line but a necessary one. One employee doesn’t speak for a 
company unless the company has designated that person to 
speak on their behalf. In a similar fashion, members of an 
organization don’t speak on behalf of that organization unless 
they are designated to do so. 

So, why the long story about Maryville, Missouri and a 
Sears field repair technician with duct tape on his shirt? 
Partly to wax poetic about Maryville. It’s a great place filled 
with great people. Mostly though, this story is an illustration 
and admonition to remind all of us, that while we can engage 
in any political speech we deem appropriate for ourselves, we 
must be mindful of the appearance that we may be speaking 
on behalf of the company for which we work, or for a profes-
sional organization, such as AIPG. 

To that end, as this political season swings into high gear, 
I encourage each of you to exercise your right to speak for the 
candidates of your choosing. I also encourage you to become 
familiar with your employer’s policies regarding company uni-
forms, logos, and speech while “in uniform.” Similarly, I remind 
each of you that while AIPG often speaks out in support of or 
against specific legislation, AIPG does not endorse candidates 
for political office. If you are an officer of AIPG at the National 
level or within your specific section, please check the National 
or Sectional bylaws to be certain that your political activism 
does not run afoul of AIPG’s procedures and policies. 

With warmest regards and best wishes for a great summer,

Aaron

EXECUTIVE DIRECTOR’S MESSAGE

Mindful Communications

Aaron W. Johnson, MEM-2783 
awj@aipg.org

1.  Since 1995, the NWMSU Bearcat Football Program has an overall record of 291-48 (an astonishing winning percentage of 0.858) and 
9 NCAA Division 2 Title Game appearances with 5 National Titles. Not to be outdone, the NWMSU Men’s Basketball team is 250-45 
(0.847) since 2011 with 2 NCAA titles including a perfect 38-0 season in 2018-2019. In Maryville, their passion for politics is on a par 
with their passion for sports. 

2. The Bearcats won a thrilling game 42-35 and would end the season playing in their fourth consecutive NCAA Division 
II Championship Game. They lost to Minnesota Duluth, which marked the 4th consecutive Championship Game LOSS 
for the ‘Cats. That’s an NCAA record comparable to the Buffalo Bills 4 consecutive Super Bowl losses.

3. He taped over the logo before leaving to go on the stump. His boss agreed that the covering was sufficient. Another example of the 
1001 uses of duct tape.
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AIPG’s  
Disciplinary Procedures and 

Code of Ethics
J. Todd McFarland, CPG-11348 
todd.mcfarland@woodplc.com 

As noted in the AIPG Bylaws, Section 1.2, one of the pur-
poses of the institute is to “promote high standards of ethical 
conduct among its Members and Adjuncts, and within the 
profession of geology.”1 Furthermore, as noted in AIPG Bylaws, 
Section 2.3.1, “applicants for Certified Professional Geologist 
shall affirm their adherence to applicable professional and 
ethical standards.” The professional conduct of members is 
governed by the AIPG Code of Ethics and the Institute has 
the authority to investigate alleged ethics violations.2  The 
investigation and disposition of complaints of ethics violations 
is governed by the AIPG Disciplinary Procedures.3  

Allegations of unethical conduct and discussion on how 
to enforce ethics rules are not recent developments. In 
Congress in 1798, Representative Matthew Lyon of Vermont 
spat on Representative Roger Griswold of Connecticut dur-
ing a vote. The evidence was presented to the entire House 
of Representatives in a case of disorderly behavior with a 
motion to expel Lyon falling two votes short of the two-thirds 
majority needed. The Constitution authorized the House of 
Representatives to discipline its members in 1798, but there 
was not a uniform or consistent method for discipline until 
the Committee on Standards of Official Conduct was estab-
lished in 1967. Prior to 1967, allegations of misconduct could 
be investigated by ad hoc committees or directly reviewed on 
the floor of the House. This inconsistent process undoubtedly 
led to contradictory disciplinary actions, so the Committee on 
Standards of Official Conduct (renamed Committee on Ethics 
in 2011) was created to serve as a reliable and accessible body 
for review of official misconduct.4

AIPG also has a well-defined process to address ethics com-
plaints. Allegations of violations of the AIPG Code of Ethics are 
directed to the Ethics Committee Chair directly or in care of the 
Executive Director. The Executive Director will forward the 
allegations without review to the Ethics Committee Chair.  
The current Executive Committee will also not be involved 
in the review of the initial complaint including the review of 
documents associated with an ethics complaint and will not 
be provided the name of the person(s) making the allegation 
or the name of the respondent to those allegations.  

The Executive Committee is informed that an ethics com-
plaint has been received and the complaint is under review.  
Initially, that is the only information the Executive Committee 

receives regarding an ethics allegation. Breaching the confi-
dentiality of this process compromises the investigation. The 
Ethics Committee Chair will review the allegation and can 
dismiss the allegation, request additional information, or 
proceed with an investigation. If the investigation proceeds, 
the Chair may personally conduct the investigation or may 
identify an independent investigator that is not a member of 
the Executive Committee as the Ethics Committee functions 
independently. The investigator will then notify the respon-
dent of the pending investigation.  

It should be noted that review of an ethics complaint by 
a committee made up of members of the organization could 
lead to conflicts of interest. The potential for those conflicts to 
introduce bias into an investigation should be considered in an 
ethics investigation. In the case of an ethics review, a conflict 
of interest can occur when personal interests compromise the 
judgment, decisions, or actions of the committee. Respondents 
to ethics allegations as well as the person(s) making the alle-
gations rely on the ethics committee to provide a judgement 
based solely on the information provided.  

Openness is critical when reviewing conflicts of interest, 
whether those conflicts are actual or perceived. Perception can 
be defined as a way of understanding or interpreting some-
thing, a mental impression.5 Perceived conflicts of interest can 
happen when an individual observes a situation and reaches a 
conclusion. Determining if a perceived conflict of interest is an 
actual conflict of interest requires disclosure as an individual’s 
personal conclusions can be just as critical to an investigation 
as the conclusion of a committee. Disclosure is key in promoting 
transparent reviews and allowing the committee to produce 
justifiable conclusions. Therefore, the investigator should 
not have a conflict of interest with the person(s) making the 
allegations or with the respondent because the investigator 
prepares the report to document the findings.  

Following submittal of the document of findings to the 
Chair for review, the Chair can dismiss the allegations or 
bring formal charges. If formal charges are recommended, 
then the Chair must notify the respondent who may resign, 
accept disciplinary actions, or request a hearing. If the 
respondent requests a hearing, the Chair will then appoint a 

1.  AIPG Bylaws (Revised – February 1, 2020), https://aipg.org/page/Bylaws
2. AIPG Code of Ethics (Adopted December 11, 1989, with modifications adopted October 5, 2003, revised June 24, 2017 and last revision 

on September 14, 2019), https://aipg.org/page/Ethics
3. AIPG Disciplinary Procedures (Adopted July 23, 1989 – Revised 2004, 2015), https://aipg.org/page/disciplinaryprocedures
4. U.S. House of Representatives, Committee on Ethics, https://ethics.house.gov/about/committee-history (Accessed on May 28, 2020).
5. Dictionary – Google Search (Accessed on May 29, 2020)

Continued on p. 42
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1. Microfossils are helpful in our ability to establish lithologic correlations and in 
determining depositional environments.  Among these are minute aquatic crus-
taceans that have calcareous or chitinous shells.  What are these called?

a) Diatoms.
b) Foraminifers.
c) Radiolarians.
d) Ostracods.
e) Teensy-weensy creepy crawlers.

2. In drilling an exploratory wildcat well in a virgin area, we find a sand unit with 
a bell-shaped SP curve overlain by another sand with a funnel-shaped SP.  What 
is a likely scenario to explain what we have found?

a) A turbidite deposit.
b) A marine bar covered by a fluvial channel.
c) A fluvial channel covered by lacustrine sequence.
d) A fluvial channel overlain by a marine bar.
e) I don’t know dude; this seems weird…

3. The average density (D) of planet Earth is ≅ 5.51 gcm-3 and its mean radius (R) 
is ≅ 6,371 km.  What, then, is the Earth’s mass (M) in kg?

a) M ≅ 5.97 x 1024 kg.
b) M ≅ 5.69 x 1026 kg.
c) M ≅ 6.42 x 1023 kg.
d) M ≅ 8.68 x 1025 kg.
e) It’s big, man, real big

4. An “arthrodire” first appeared in the geologic record in Carboniferous time: 
a) True.
b) False.
c) Hey hombre, I don’t know who first complained, but the cure for arthrodire is drinking plenty of tequila….

5. In geomechanics applications and in the solution of structural and engineering geology problems, we are sometimes 
required to determine the principal stresses (σ) from a given stress tensor A. If A is the deviatoric stress tensor (reflect-
ing the portion of the stress that deviates from a hydrostatic stress condition), we must determine the corresponding 
eigenvalues and eigenvectors to find the magnitude and direction of the principal deviatoric stresses. For simplicity, let’s 
consider two-dimensional stress.  Given:

what are the eigenvalues in question?
a) 2 and 1.
b) 8 and 4.
c) 6 and 4.
d) 3 and 2.
e) Eigen what?  What insanity is this, dude?  This is not cool, man!

Robert G. Font, CPG-03953 
robertfontphd@gmail.com

Answers on Pages 40 & 41

TEST YOUR KNOWLEDGE
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Safety of Lone Field 
Workers in the 

Urban Environment
Phil Reimer, Milwaukee Metropolitan Sewerage District Safety Advisor

WORKER SAFETYTEST YOUR KNOWLEDGE

The lone worker in the field is not confined to 
the great outdoors, wandering the forests, 
deserts, or savannahs. They exist right in 
our backyard. They are surveying future 
digging spots or taking soil samples. They 
are walking down our streets, delivering 
the mail, reading meters, and visiting 

substations and lift stations to make crucial preventative 
maintenance visits. We drive around their traffic signs and 
cones as they work on various infrastructure projects. When 
we take a step back to observe, it becomes clear our society 
depends on these lone workers.

No supervisor or safety professional enjoys sending work-
ers out into the field by themselves. We are taught to use the 
buddy system. Work in pairs. Use a spotter. However, whether 
it’s budget constraints or lack of qualified workers, it is not 
always feasible to send two people out into the field to do a 
job one person can perform. When we send workers out into 
an urban environment on their own, we are exposing them to 
endless possibilities of risk. Unfortunately, these include not 
only job-specific risks, but also potential harm from people in 
the location that a worker is assigned to.     

When our workers have to go into the ‘urban field’ alone, it 
is important for us as supervisors to take an active role in our 
employee’s health and safety. Good communication between 
the supervisor and employee are key to keeping workers safe 

in the field. It is good practice to include safety into the regu-
lar morning huddles when the supervisor meets with their 
employees to discuss the work of the day. Discuss the location 
they will be working in. Is it a safe neighborhood? Have there 
been problems there before? It is important to remember that 
even though a neighborhood may seem safe, or have a positive 
reputation, there is always a possibility of danger. To avoid 
allowing complacency to creep in during these conversations, 
seek out new material from professional resources. Utilize your 
safety professional or insurance carrier to recommend topics of 
discussion. Discuss current events or news stories that have 
the potential to impact the safety of your lone workers. 

What is the task at hand? What are the hazards? How can 
the hazards be mitigated? Is there anything the employee 
needs that could possibly make their jobs safer? Completing 
a Job Hazard Analysis is an effective method for identifying 
and reducing hazards in a work environment. This is a popular 
tool for breaking down the tasks to be completed during the 
workday and framing it in the perspective of employee safety.

Communication from the field is another important tool 
to prevent unnecessary harm to workers. Employers must 
ensure that their workers have a means of communication. 

In addition to smart phones, many employers are turning to 
smart devices. These  include a variety of apps, wearables, 

When we send workers out into an urban environment on their 
own, we are exposing them to endless possibilities of risk. 
Unfortunately, these include not only job-specific risks, but 
also potential harm from people in the location that a worker 
is assigned to.

“

Phil Reimer is the Safety Advisor for the Milwaukee Metropolitan Sewerage District where he leads the safety programs 
for all departments. MMSD services 28 communities in a 411 square mile area and deploys workers throughout the area. 
Phil began his career at MMSD as a field worker in the role of Monitoring and Sampling Technician. He holds a B.S. from 
University Wisconsin – La Crosse and M.S. from UW-Milwaukee in Public Administration.

Editor’s Note:  This article was elicited for TPG by Christine Lilek, CPG-10195 in response to the murder of 49-year-old 
hydrogeologist Ben Christianson, while he was on the job collecting soil samples, by a teenage man in Greenfield, a southwestern 
suburb of Milwaukee, WI. https://fox6now.com/2019/08/28/its-pretty-sad-greenfield-pd-identifies-victim-of-random-fatal-
stabbing-suspect-in-custody/ See also David Abbott’s column for more details and comments.  Thank you, Christine and Phil.

Continued on p. 42
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Answers:

1. The answer is choice “d” or “ostracods.”  

Diatoms are microscopic, aquatic, single-celled algae (phytoplankton) with hard shells made of silica. Foraminifers are 
single-celled, aquatic, planktonic animals with calcareous or agglutinated tests. Radiolarians are minute, single-celled, 
aquatic animals (zooplankton) with shells made of silica.

2. Since the data we have on-hand is quite limited, at this point we can only make an educated guess.  Keeping these con-
straints in mind, the most likely scenario is choice “d” or “A fluvial channel overlain by a marine bar.” One would also 
suspect a possible unconformable contact separating the distinct sand units. 
Channel sands have profiles where the grain size decreases upward from a generally scoured base.  On an SP curve, a 
bell-shaped sequence should be expected.  In contrast, shallow marine bars, regressive barrier-island sands and delta-front 
bars have profiles with grain size coarsening upward.  This would tend to produce a funnel-shaped sequence.  Graded 
bedding would be the expectation in a turbidite deposit. This scenario does not seem to fit the sequence of SP shapes that 
we have encountered.  The presence of finer-grained, clay-rich to silt-rich strata would be the expectation in lacustrine 
environments.  If this were to be the case, one would expect to see the bell-shaped sand unit overlain by an SP pattern 
approaching the shale base line.

3. The answer is choice “a” or “5.97 x 1024 kg.”  We know that:
D = M/V     (1)
In (1) above, V is the Earth’s volume.  Assuming a spherical Earth, then:
V = (4/3)(π)R3    (2)
V = (4/3)(3.1416)(6.371 x 108 cm)3  (3)
V = 1.08 x 1027 cm3    (4)

From (1) we may write:
M = D x V     (5)
M = (5.51 gcm-3)(1.08 x 1027 cm3)  (6)
M ≅ 5.97 x 1027 g = 5.97 x 1024 kg    (7)
Choices “b”, “c” and “d” refer to Saturn, Mars and Uranus, respectively.  
These are illustrated in the table to the right:

4.    The answer is “b” or “False.”   “Arthrodira” is an Order of armored fish (placoderms) which lived from Silurian to the end 
of the Devonian period, flourishing within the latter. The head and thorax of these animals were covered by armored plates 
while the rest of the body was either scaled or naked, depending on the species.  Lacking teeth, they used the sharpened 
edge of a bony plate for biting purposes. 

ANSWERS TO “TEST YOUR KNOWLEDGE” ON PAGE 38

Mercury M = 3.30 x 1023 kg
Venus M = 4.86 x 1024 kg
Earth M = 5.97 x 1024 kg
Mars M = 6.42 x 1023 kg
Jupiter M = 1.89 x 1027 kg
Saturn M = 5.69 x 1026 kg
Uranus M = 8.68 x 1025 kg
Neptune M = 1.02 x 1026 kg

Ostracod Example. Image source - 
University of Tasmania Australia, 
Institute for Marine and Antarctic Studies 
(IMAS), 
https://www.imas.utas.edu.au/zooplank-
ton/image-key/ostracoda, accessed May 
24, 2020.  

Arthrodira 
Dunkleosteus ren-
dering. Image source 
- Tennesseefossils.
com affiliated with 
the Tennessee 
Geological Society, 
http://tennes-
seefossils.com/
Timelines10.php, 
accessed May 24, 
2020.
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5.    The answer is choice “c” or “6 and 4.”  The proof now follows.  Mathematically, the eigenvalues of a square matrix A are 
the roots of the corresponding characteristic equation.  The latter is:                                      

det (A – σ I) = 0      (1)

In other words, the determinant of (A – σ I) must be equal to zero.  Note that I is the identity matrix.  

Now:
        
        (2)

Then:

(3)

In our case, 

     (4)

Substituting the numbers in (4) into (3):

(5)                                                                                                                               

(8 - σ)(2 - σ) - (2)(-4) = 0      (6)

16 - 8σ - 2σ + σ2 + 8 = 0      (7)

σ2 -10σ +24= 0       (8)

The roots of (8) are σ1 = 6 and σ2 = 4, since

σ2 -10σ +24= (σ-6)(σ-4)     (9)

Thus, our eigenvalues or principal stress deviations are:
σ1 = 6        (10)
σ2 = 4        (11)

Equations (10) and (11) are the answers to our problem. 
By the way, the eigenvectors are also needed to ascertain the direction of the deviatoric principal stresses.  To calculate 
the eigenvectors for the eigenvalues of σ1 = 6 and σ2 = 4, we consider the system of linear equations for the problem of 
two-dimensional stress.  
(a11 - σ) x1 + a12 x2 = 0     (12)

a21 x1 + ( a22 - σ) x2 = 0     (13)

Substituting σ1 = 6 into (12) and (13), we obtain:
(8-6) x1 + (-4) x2 = 2x1 -4 x2 = 0, or x1 = 2x2   (14)

2x1 + (2-6) x2 = 2x1 -4 x2 = 0, or x1 = 2x2      (15)

From (14) and (15) we calculate that the eigenvector that corresponds to the eigenvalue σ1 = 6 is:  

       (16)

A similar process can be followed to determine the eigenvector that corresponds to the eigenvalue σ2 = 4.  For such case, the 
eigenvector is:

       (17)

Q.E.D.  Neat stuff, right?  Well, that’s probably a matter of opinion, but certainly necessary in the solution of various geosci-
ence-related problems.

ANSWERS TO “TEST YOUR KNOWLEDGE ON PAGE 38 
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and satellite communications. These devices offer a promising 
new method for keeping vulnerable workers safe by offering 
employee check-in and emergency notification and monitoring. 
With all of this new technology, keeping in touch is now easier 
than ever. Employees should regularly check in and notify 
their supervisor of where they are, where they are going, and 
approximately how long they will be there. Knowledge of an 
active shooter in an area, potential threats made, or an area 
with riots or protests happening should be shared between 
an employee and their supervisor. Regular communication 
and check-ins can prevent a lone worker from being exposed 
to unnecessary danger. 

Situational awareness is a skill that we all must practice, 
whether we are at work, home, or running errands. Be aware 
of your surroundings, and use your senses to your advantage. 

Headphones, for example, remove one of the most important 
senses that we have to alarm us of impending danger. If you 
listen to music, instead consider utilizing an external speaker 
at a low volume, so that you are still aware of the surrounding 
environment. When you arrive at a new location, make mental 
notes of your surroundings and develop a plan to quickly leave 
if you feel threatened. Do not be distracted by texting. If pos-
sible, one should complete paperwork when one returns to the 
office or headquarters to avoid unnecessary time in a high-risk 
environment. Do not attract unwanted attention by driving a 
flashy car or wearing expensive jewelry. If you are uncomfort-
able, leave the area immediately and notify your supervisor. 
As a supervisor, it is vital these concerns are taken seriously 
and followed up with actions, such as sending additional help 
or reconsidering the necessity of the job. 

Lone workers in urban environments are often approached 
by curious citizens. This can be exacerbated if workers are in 
unmarked vehicles that bear no identification as to who they 
work for or indicate the job that they are doing. Unfortunately, 
situations such as these have led to altercations which have 
caused harm or even death to workers. To mitigate such a 
risk, a worker should be clearly identified, so that there is no 
question of their role. One possible solution is to provide them 
with clearly marked vehicles or use magnetic signs to display 
the company logo. Uniforms and high visibility clothing are 
ideal and should include company insignia.  

Training workers how to interact with citizens is essential. 
Many companies already have Employee Assistance Programs 
to help train workers on conflict resolution and de-escalation 
methods. These programs arm workers with the knowledge to 
interact with potentially aggressive citizens. Training should 
include steps for dealing with a threatening stranger, such as 
identifying yourself and explaining your role and using asser-
tive, but respectful language. If necessary, tell the individual, 
“My supervisor will be right here and will be able to help you.”

Lone workers are not confined to rural settings. Municipal 
employees, social workers, and health care providers are 
often expected to work alone. Employers must provide their 
employees with a safe work environment. Demonstrating a 
commitment to their safety should be a vital component of 
your company’s safety program. Providing necessary training 
and equipment with appropriate identification, having daily 
reminders and discussions about safety, and having an effec-
tive method of communication are all important components 
of reducing risk for lone workers. When reviewing your safety 
policy, be sure it is clearly communicated that if the employee’s 
safety or life are threatened, they have the authority to leave 
the situation without fearing reprimand. When considering 
lone worker safety, empowering employees to leave when a 
threat is perceived can be the difference between life and death. 

“ Lone workers in urban envi-
ronments are often approached 
by curious citizens. This can be 
exacerbated if workers are in 
unmarked vehicles that bear no 
identification as to who they 
work for or indicate the job that 
they are doing. Unfortunately, 
situations such as these have 
led to altercations which have 
caused harm or even death to 
workers. 

Safety, continued from p. 39

WORKER SAFETY

three-member adjudicatory board that does not include mem-
bers of the current Executive Committee. A hearing is then 
scheduled with the adjudicatory board, the Ethics Chair, and 
respondent. Following the hearing, the adjudicatory board 
makes a determination of each allegation and prepares a 
report to summarize judgment. This report is then submitted 
to the Ethics Chair for review. Following review, the report 
is submitted to the respondent with notice of right to appeal 
to the Executive Committee. If the respondent appeals, the 
Executive Committee will then review the documents. As part 
of the review, the Executive Committee can order a de novo 
hearing before a new adjudicatory board. If a new hearing is 

not ordered, then the Executive Committee will adopt, dismiss, 
or reduce charges. If a de novo hearing is not ordered, the 
decision of the Executive Committee is final, and no further 
appeals will be heard.  

This is the process AIPG follows on all ethics investigations. 
Involvement of the Executive Committee is the last step of 
review. No members of the Executive Committee should be 
aware of the specifics of an ethics investigation until the appeal 
of the adjudicatory report is requested, as prior involvement 
will introduce bias into the review. The integrity of an ethics 
review is of the utmost importance to this organization and 
this process must not be compromised. 

President’s Message, continued from p. 37
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Moving towards  
representational equality 
in the geosciences

Efforts to increase the numbers of 
women, racial, and ethnic minorities 
(American Indian/Alaska Native, Black/
African American, and Hispanic/Latinx), 
and individuals identifying as LGBTQ+ 
in the geosciences were the subject of 
two articles and a webinar that came to 
my attention in March, “How identity 
shapes our scientific experience” in the 
February 2020 Geoscientist, the February 
2020 issue of the AusIMM Bulletin, 
and the March 6th AGI/AGU webi-
nar, “Equity in Graduate Admissions,” 
addressed aspects of this overall topic. 
In addition, Aaron Johnson’s, MEM-
2783, Executive Director’s Message 
on “The value of diversity” and Todd 
McFarland’s, CPG-11348, President’s 
Message, “A diverse and inclusive mem-
bership will strengthen our organiza-
tion,” both in the Apr/May/Jun ′20 TPG 
also address the issue. Subsequently, the 
May 2020 issue of the AusIMM Bulletin 
contains a report on AusIMM’s 2020 
survey of women in mining.

Michele Guitard, a PhD candidate at 
the University of South Florida’s College 
of Marine Science, addressed issues fac-
ing the underrepresented minorities, the 
LGBTQ+, and the disabled in the geosci-
ences in the US and suggested some ways 
in which underrepresented voices can be 
amplified in her article, “How identity 
shapes our scientific experience,” in the 
February 2020 Geoscientist. Guitard 
focused on the experiences of five geosci-
entists from underrepresented groups: 
a recently graduated black PhD, a PhD 
candidate who is a member of two Native 
American tribes, a Latinx Postdoctoral 
Fellow, a disabled PhD candidate, and 
a Postdoctoral Fellow who identifies 
as queer (Q+). Geoscience groups that 
focus on the specific needs of specific 
underrepresented groups include the 
Association of Women Geoscientists, the 
Society for the Advancement of Chicanos/

Hispanics and Native Americans in 
Science (SACNAS), the National 
Association of Black Geoscientists 
(NABG), the American Indian Science 
and Engineering Society (AISES), 
the recently formed GeoLatinas, the 
International Association for Geoscience 
Diversity (IAGD), and the American 
Geophysical Union’s events and activi-
ties at its fall meetings for the LGBTQ+ 
community. The reasons why members 
of these various groups are underrep-
resented varies from group to group. 
Nevertheless, getting together with 
peers and mentors who are members of 
a particular group provides both individ-
ual support and group advocacy. There is 
further information on the International 

Association for Geoscience Diversity in 
the next topic in this column.

The February 2020 issue of the 
AusIMM Bulletin, www.ausimmbulle-
tin.com, featured several short articles 
about prominent women sharing their 
insights on encouraging and striving 
towards gender balance in the work-
place. I was particularly struck by some 
of these insights.

Dr. Kirstin Ferguson uses a “fishing 
net” analogy in her commitment to help-
ing all women to succeed rather than the 

analogy of the senior women lowering 
down a ladder to help others up. Using 
a “net” allows more women to advance in 
their careers. And advancement does not 
mean progress towards the same goal. 
Different women have different goals but 
collectively helping each other assists in 
achieving each woman’s goal.

Carolyn Miller focuses on subtle 
changes that often have the biggest 
impacts such as everyday cultural norms 
(both words and behaviors) that rein-
force a hierarchy. Miller cites the exam-
ple of helping a female colleague to stop 
routinely apologizing as she started to 
voice an opinion at a meeting. The col-
league didn’t recognize this apologetic 
habit until Miller pointed it out. 

Carolyn Miller also pointed out a 
common gender bias in hiring; men are 
evaluated on the basis of their potential 
while women are based on their achieve-
ments. This is a subtle but important 
bias (see Casey Miller’s comments on 
letters of recommendation below). All 
applicants should be judged on potential 
as well as achievement. 

Whether in admissions or hiring, and 
whether addressing gender or racial 
inequities, there is ample evidence that 
typical evaluation and decision-making 
processes undermine opportunities for 

PROFESSIONAL ETHICS AND PRACTICES - COLUMN 175
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A topically based Index-Table of Contents, “pe&p index.xls” cov ering columns, articles, 

and letters to the editor that have been referred to in the PE&P columns in Excel format is 
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Carolyn Miller also pointed out a common 
gender bias in hiring; men are evaluated on 
the basis of their potential while women are 
based on their achievements. This is a subtle 
but important bias (see Casey Miller’s com-
ments on letters of recommendation below). 
All applicants should be judged on potential 
as well as achievement. 

“

WORKER SAFETY
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the very groups which STEM fields like 
geosciences say that they want to attract. 
Equity-minded holistic review can help.

The American Geoscience Institute/
American Geophysical Union webinar, 
“Equity in Graduate Admissions,” pre-
sented by Dr. Casey Miller of the College 
of Science at the Rochester Institute of 
Technology and Dr. Julie Posselt, USC 
Rossier School of Education, addressed 
some similar thoughts and concepts on 
achieving not only gender equality but 
also increasing the numbers of underrep-
resented minorities admitted into STEM 
PhD programs. Casey Miller pointed out 
the significant disparity in the number 
of women and minorities who receive 
BS degrees in STEM subject and the 
number receiving PhDs. The amount 
of disparity and the overall number of 
degrees varies a good deal depending on 
the STEM subject. In the geosciences, 
Miller noted that women received about 
38% of BS degrees and 33% of PhD 
degrees.1 Underrepresented minorities 
receive about 11% of the BS and 5% of 
the PhD degrees.

Casey Miller noted discrepancies 
between the letters of recommendations 
written for men and women. Those writ-
ten for women tended to be shorter, lack 
basic information about the individual, 
lack indications of how well the letter 
writer knew the individual, and lack of 
concrete references to the individual’s 
achievements, traits, and accomplish-
ments. These letters of recommendation 
were less likely to be aligned with the 
women’s research record and technical 
and other abilities. Miller also noted that 
most STEM underrepresented minority 
students attend public rather than pri-
vate colleges and that there is frequently 
an unconscious bias favoring attendance 
at a “prestigious” institution.

Julie Posselt advocated a more 
holistic review process for women and 
underrepresented groups that included 
attention to academic preparation, schol-
arly potential, alignment of applicant 
interests with a department’s programs, 
diversity considerations, and the need to 
pay attention to an applicant’s potential 
in addition to the applicant’s achieve-
ments. Posselt noted that students from 
underrepresented groups may more fre-
quently be: from less-selective colleges 
or universities, non-traditionally aged, 
switching fields midway through their 

education, first-generation college stu-
dents, from lower socio-economic back-
grounds, people of color, and/or are 
women of all backgrounds.

While the webinar focused on “Equity 
in Graduate Admissions,” the highlight-
ed factors are likely to be found in hiring 
and promotion reviews in the geoscience 
profession. Care should be taken to avoid 
the often-subtle biases involved in hiring 
and promotion decisions.

AusIMM’s 2020 survey of women in 
mining, https://www.ausimmbulletin.
com/feature/ausimm-women-in-mining-
survey-2020-2/, reports on an annual 
survey of women’s participation in the 
natural resources sector, primarily in the 
Australasian region, AusIMM’s mem-
bership focus. The survey’s findings are 
instructive at the whole industry, whole 
organization, office, site, team, and indi-
vidual levels. The survey focuses on four 
key areas: profile and participation, on-
site experience, perceptions and priori-
ties, and future research focus. The most 
salient findings of the 2020 survey are:

• women report their own work-
places are significantly more 
diverse and inclusive than the 
broader resources sector 

• equal employment opportunities, 
workplace flexibility and indus-
try leadership are key priorities 
for women in resources 

• the sector can improve the pro-
gression and retention of its 
female professionals by focus-
ing on high quality, inclusive 
services and facilities on-site; 
support to help female profes-
sionals throughout all stages of 
their personal and professional 
lives; and offering development 
opportunities to enhance best 
practice, prepare professionals 
for the future of mining, and 
connect current and prospective 
leaders.

A recurring theme is women’s expe-
riences in working in remote locations 
including quality of toilet and shower 
facilities and childcare services, par-
ticularly those working in fly-drive in, 
fly-drive out sites. I’d expect that single 
fathers working at these sites would 
have similar problems. Information 
about the distributions of age, seniority 

level, annual salary, years in the sector, 
the working arrangement (full time, part 
time, student, consultant, retired, etc.), 
highest degree level, etc. are included in 
the survey results.

The AusIMM’s surveys of women 
in mining go into greater depth than 
similar AGI surveys of women’s par-
ticipation in the geosciences. Overall, 
things are improving for women in the 
Australasian mining sector although 
more progress is needed. If you are inter-
ested in this topic, please download the 
article from the AusIMM website.

Accessibility and  
inclusivity for  
geoscientists with dis-
abilities

On April 24, 2020 an AGU/AGI 
sponsored webinar, Field Trips for All: 
Accessibility and Inclusivity for Students 
with Disabilities, was presented by Anita 
Marshall of the University of Florida 
and Chris Atchison of the University 
of Cincinnati (https://www.youtube.com/
watch?v=2MxMg3aHscQ). Given the 
title, I expected that focus of the webinar 
would be the physically disabled. While 
the physically disabled were certainly 
discussed, a much broader array of dis-
abilities were covered including color 
vision deficiency, blindness and low 
vision, learning disabilities, cognitive 
deficiencies, social and behavioral disor-
ders, and hearing impairment. Specific 
issues with field trips and field camp 
include those with food restrictions due 
to allergies or religious obligations and 
those inexperienced in hiking, camping, 
and other basic field skills as discussed 
in the “Field trips and field camp” topic 
in PE&P column 174 in the previous TPG 
issue. Slide 9 of the Field Trips for All 
webinar lists 6 references for preparing 
inclusive field trips, including Atchison, 
C.L, et al., 2019, Accessibility and inclu-
sion in the field: a field guide for central 
Arizona and Petrified Forest National 
Park in Pearthree, P.A., ed., GSA 2019 
Phoenix Field Guides: Geological Society 
of America Field Guide 55, 1-23, DOI 
10.1130/2019.0055(02).

 The established rock hammer and 
field boots culture of geology is exclusive 
and marginalizing for those who cannot 
or do not go on hikes over rough terrain. 
In addition to missing out on outcrops 
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1. The AGI Geoscience Currents: Participation of women in the geoscience profession, Nov. 15, 2019: www.americangeosciences.org/
geoscience-currents, cited by McFarland in his President’s Message, notes that in 2017 women received 43% of the geoscience under-
graduate degrees and 39% of the geoscience graduate degrees.
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visited on such excursions, those who 
don’t join miss out on the bonding 
that occurs on field trips during field 
camp. Stephanie Jarvis’s (YP-0125) 
column “In the field” (Apr/May/Jun ′15) 
and Kristina Portabib’s column (SA-
3410) “A capstone experience” (Sep/Oct 
′13) provide excellent reflections on the 
field camp experience. But Jarvis and 
Portabib were already members of the 
boots and hammer guild. Marshall and 
Atchison estimate that up to 25% of the 
collegiate student population have a 
disability of some kind, most of which 
are not wheelchair obvious. Design your 
field trips so that all can and are wel-

comed to participate and be part of the 
social interaction that occurs between 
participants.

HIPAA regulations restrict access to 
information on disabilities. But there are 
ways that field trip organizers, faculty, 
and others can make it easier for the 
disabled to discuss accommodations that 
may be needed. In advertising trips avoid 
using illustrations of field trip stereo-
types like my picture from 1972. Provide 
the specific plans for time in travel, time 
in the field, the availability of bathroom 
facilities, planned breaks, information 
about meals (self or trip provided?) and 
extra water; the amount of walking 
between vehicles and the outcrop(s), 
and information on camping or special 
equipment or clothing requirements. 
Will handicapped accessible vehicles be 
used? What are the specific educational 
objectives of the trip? Will everyone 
have access to needed technology, wifi, 
tablets, etc.? Providing details about 
these issues along with encouragement 
to ask questions will be appreciated by 
all and will help those with particular 
concerns, questions, or needs ask about 
such issues, regardless of disability sta-
tus. As I’ve gotten older, I’ve paid more 
attention to looking for and providing 
such details.

The International Association 
for Geoscience Diversity, https://the-
iagd.org, has resources that can help. 
The webinar is available for view-
ing at https://www.youtube.com/
watch?v=2MxMg3aHscQ. I strongly 
urge everyone who is planning a field trip 
or is interested in the subject to watch.

Field geologist: evolve!
Bill Feyerabend’s, CPG-11047, 

article, “Field geologist: evolve!” in the 
Apr/May/Jun ′20 TPG provides an excel-
lent review of a geoscientist’s career 
including the consequences of aging on 
one’s physical abilities. Feyerabend also 
provides excellent advice on promoting 
properties including non-compete/non-
disclosure agreements (NCND), royalty 
and work commitment agreements, and 
other means of assuring that you get paid 
for your work. Those who are 40+ years 

old, and even younger geoscientists 
should read this article.

Christopher Dail’s (CPG-10596) 
Letter to the Editor on Bill Feyerabend’s 
“Field geologist: evolve!” in this TPG 
provides some excellent additional 
thoughts and recommendations on 
those interested in the “evolutionary 
process” Feyerabend advocates. Dail’s 
second recommendation, “Don’t over-
hype your prospects” called to mind 
Hugh McKinstry’s definition of a pros-
pect. “A prospect is a potential ore pro-
ducer which is still in its early stages of 
development; not until there is enough 
ore to support a substantial output does 
the prospect achieve the dignified status 
of ‘mine.’ A prospect may be merely an 
untouched ledge of outcropping vein 
matter, or it may be a former mine 
that has produced thousands of tons, 
reduced again to the status of prospect 
by the removal of all its developed ore. 
These and other types of prospect have 
in common the fact that the ore reserves 
consist chiefly of hopes.” McKinstry foot-
notes this definition: “Again I am using 
‘ore’ in the technical sense of the word. 
A body of metal-bearing material is not 
an ore reserve until someone proves 
that it can be treated at a profit.” (Hugh 
E. McKinstry, 1948, Mining Geology, 
Prentice-Hall, p. 428).

Confidential information 
about a property—who 
owns it?

The AIPG Code of Ethics states that 
an employer’s or client’s confidential 
information cannot be disclosed without 
the prior consent of the employer or cli-
ent except when there is a conflict with 
protection of the public’s health, safety, 
or welfare. Most of the confidential 
information geoscientists acquire or gain 
access to is related to specific properties. 
Where ownership of a property trans-
fers, the confidential information is often 
passed to the new owner. But in some 
cases, not entirely. For example, a firm 
having an option to earn an interest in a 
property by doing a specified amount of 
exploration work may be required by the 
terms of the option agreement to provide 
copies of all geophysical and geochemical 
data and drill hole locations, surveys, 
and assays to the property’s owner. But 
the optioning firm is not required to 
provide copies of its interpretations of 
the data it collected. In this case, a sub-
sequent purchaser of the property may 
receive copies of the data provided by 
the optionee but would not have access 
to the optionee’s interpretations.

In addition to missing out on outcrops vis-
ited on such excursions, those who don’t 
join miss out on the bonding that occurs 
on field trips.

“
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David Abbott in 1972.
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Member Since 1982 
Allen was an AIPG member for 38 years, 

and wore his AIPG lapel pin at all times. He 
was, according to his son John, “a geologist to 
the core”.  He is survived by his wife Manuela 
(Nell) and by his sons John (and wife Julie 
of Lexington, KY) and Carl (Boston, MA), 
grandson Charles (and wife Ashley of Lexington,  KY) and 
great granddaughter Kendra. 

Allen paid his own way to college after his father died 
while he was in High School. He interrupted his studies to 
save money and was drafted into the US Army. After two 
years of active duty and an honorable discharge, he married 
Nell and returned to Indiana University in Bloomington to 
finish his degree on the GI Bill.  He financed and completed 
his MS and PhD degrees in Engineering Geology at Purdue 
by alternately working, and then taking leaves of absence to 
complete his coursework. 

Allen began his career with the government of Puerto 
Rico, and then returned to Indiana to work for the state’s 
Department of Natural Resources.  In these positions he 
gained broad experience in foundation work, industrial min-
eral exploration, hydrology, mass wasting and beach erosion.   
After graduate school and a 3-year stint in private industry 
he joined the Argonne National Laboratory as Manager of 
Research Programs in coal mining and mine reclamation. 
As part of this position he undertook work for the Federal 
Government, native American groups and international gov-
ernments on safe and productive mining techniques.  

Allen O. Perry, CPG-1960
Mansfield, Massachusetts

 July 19, 1935 - March 20, 2020

In another example, a claim holder may have a good deal of 
data and interpretive work on a property. But after the claims 
are abandoned, subsequent claimants are not entitled to the 
original claim holder’s data and interpretive work without 
compensating the original claimholder. 

In both these examples, the interpretations and data may 
be “lost.” If a subsequent holder of the property becomes aware 
of the “lost” interpretations and data, it may be possible to pay 
the holder of the information and data in order to obtain it. 
The detailed specific circumstances of the property’s owner-
ship will affect what can be done. In cases of environmentally 
related interpretation and data, the public health, safety, or 
welfare exception to confidential treatment may become an 
important consideration. If you have examples of specific cases, 
please pass them on.

Christopher Dail’s (CPG-10596) first admonition in his 
Letter to the Editor on “Field geologist: evolve!” in this TPG, 
is “Remember your ethics” regarding the confidential informa-
tion you may have. Dail continues, “All too often I have been 
approached by someone peddling a very nice and prospective 
prospect and/or property, but with data not of their own gen-
eration: in many cases it is from a former employer (or client) 
from whom they have not obtained a release to disclose it.” I 
thank Dail for this contribution to this topic.

Lone worker  
field work safety

Phil Reimer’s article, “Safety of Lone Field Workers in the 
Urban Environment,” in this issue should be read by anyone 
doing field work these days. Reimer points out that more and 
more field work is being done in urban and suburban environ-
ments that have their own safety issues. Reimer’s article was 
prompted by the senseless, mid-day fatal stabbing of hydrolo-
gist Ben Christianson on August 27, 2019 in Greenfield, WI, 
near Milwaukee. Reimer provides a number of suggestions to 
promote the safety of lone workers in the urban and suburban 
environments. The Geologic Ethics & Professional Practices 
Index that is updated following the publication of each TPG 
issue lists 17 columns and articles on the topic, “safety.” dis-
cussing various aspects of field safety as of the Apr/May/Jun 
2020 issue.

PROFESSIONAL ETHICS AND PRACTICES - COLUMN 175

Geologic Ethics & Professional 
Practices is 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 collec-
tion 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 mem-
bers 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. 

In Memoriam
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Member Since 2004
From James R. Burnell, CPG-11609, and Fred Barnard, 

Colorado Professional Geologist, Winter 2020 

Richard L. “Dick” Nielsen was born in Southern California 
in May 1934. He obtained a B.Sc. degree in Geology from the 
California Institute of Technology in 1955, an M.Sc. degree in 
Geology from Caltech in 1957, and a Ph.D. degree in Geology 
from the University of California, Berkeley, in 1964. He was 
employed by Kennecott Copper (1957-1960 and 1964-1977) 
and Anaconda Minerals (1977-1980) and was an independent 
consultant from 1980 on operating as Geocon, Inc. His pro-
fessional specialty was the geology of metalliferous mineral 
deposits, with emphasis in porphyry copper and uranium, but 
extending to all base and precious metals in a variety of deposit 
types, with field experience in over 20 countries.

Nielsen published original scientific papers on porphyry 
copper and other aspects of economic geology. His best-known 
and most frequently-cited papers are on the Santa Rita copper 
deposit in New Mexico (Economic Geology, 1968) and a joint 
paper on stable isotopes in porphyry copper deposits (Economic 
Geology, 1969). In addition, he authored or co-authored a dozen 
or so other articles on ore deposits.

Nielsen’s extensive service to the Society of Economic 
Geologists (SEG) includes: General Chair of the first-ever SEG 
Conference in 1993; President of the Society in 1996; Trustee of 

Richard L. “Dick” Nielsen, CPG-11459
Golden, Colorado

May 1934—December 8, 2019

IN MEMORIAM

Member Since 1976

Terry served with distinction in the US Marine Corps dur-
ing the Korean War. While serving in the Marine Reserves, he 
attended the University of Texas, earning his Master’s Degree 
in Geology. In 1961 he went into business as a geological 
Consultant in Lafayette 

Terry had been a member of AIPG since 1976. He is survived 
by Lindsay, Margie, Gordon, John, and Danny.

In lieu of flowers, please consider a donation to the Gallery 
Restoration Fund to the Academy of Sacred Heart at P.O. Box 
310 Grand Coteau, LA 70541 or Wounded Warrior Project at 
www.woundedwarriorproject.org/donate.

Terry Vance Bills -  CPG-3071
Lafayette, Louisiana

April 5, 1930 - April 15, 2019
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the SEG Foundation (1999-2003); President of the Foundation 
(2001-2003); Co-Editor of Special Publication 9 (2002); Member 
of: the SEG Advisory Committee (2000-2003), the McKinstry 
Fund Committee (2010 to present), the Student Research 
Grants Committee (2005-2009); and Industry Advisor to the 
Colorado School of Mines SEG Student Chapter (2007-pres-
ent). For these and other services, Nielsen was the SEG’s 
Ralph W. Marsden Awardee for “outstanding service to the 
Society” in 2006.

Nielsen became a member and CPG of the AIPG in 2004, 
He served on the Colorado Section’s Executive Committee 
beginning in 2011, first as an Advisor and then as Treasurer 
2013-2014. He was awarded Honorary Membership in AIPG in 
2014. Nielsen was member of the Denver Region Exploration 
Geologists Society (DREGS). He served as Program Chair 
(1981-1984), Secretary-Treasurer (1989-1992 and 2005-2007), 
and Advisor to the Executive Committee (2007 to 2014). He 
was also a member of the Geological Society of America since 
1957, and a Fellow since the 1980s. 

During his corporate career, Nielsen mentored many young 
geologists in corporate projects in the exploration departments 
of Kennecott and Anaconda, both of which were major mining/
exploration companies with scores of geologists employed. In 
addition, he was Adjunct Professor of Geology at the University 
of Utah, 1974-1976, and the University of Colorado, 1981-1985, 
aiding the permanent faculty at those institutions in directing 
students in theses or in other studies. As the Industry Advisor 
to the Colorado School of Mines SEG Student Chapter, he was 
active in mentoring young professionals.area.

Nielsen volunteered as a docent at the Denver Museum of 
Nature and Science nearly every weekend since 2003. This 
has involved about 450 hours of contact time per year with 
members of the public visiting displays at the Museum – a 
total of about 5,000 hours. He explained displays in paleon-
tology, space and planetary exploration, and other aspects of 
earth sciences. He was also a long-time member of Friends 
of Dinosaur Ridge in Golden, where public outreach in earth 
sciences is the major function. 

In 1979 he joined the Office of Surface Mining in the 
US Department of Interior, where he rose to Chief of the 
Division of Abandoned Mine Lands before transferring to the 
Bureau of Mines, where he managed the research programs 
of the Divisions of Mining Technology and Environmental 
Technology.  When the Bureau of Mines became part of the 
Minerals Management Service in 1995 he became Senior 
International Programs Officer in charge of Latin America 
and the Caribbean, liaising with the State Department and the 
Executive Office of the President.   After his retirement in 1996 
Allen continued to advise on domestic and international min-
eral and energy policies and on their technical ramifications.

Prof. Gabriel Filippelli writes that Allen was a long-time 
friend of, and Adjunct Faculty member at, University of 
Indiana-Purdue University Indianapolis (IUPUI):  “He served 
as my informal external advisor, and our monthly lunches were 
filled with advice, stories of a remarkable career, and plenty 
of opportunities for me to bounce ideas off of him. I cherish 
memories of those lunches”.   Allen was also a strong advocate 
for professional organizations and wrote a short paragraph 
that he gave to young colleagues encouraging them to become 
active in them.   Allen was most proud of his long-term work 
assisting Native American tribes and developing world gov-
ernments with the effective and environmentally responsible 
development of their mineral resources. Memorial gifts may 
be made to the Dr. Allen Perry Scholarship at IUPUI’s School 
of Science by contacting Lindsay Heinzman at 317-200-4576 
or going to iupui.edu.
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In MEMORIAM

Clarence “Tom” N. Tinker -  CPG-3396
Cedar Park, Texas

March 23, 1933 - March 11, 2020

Member Since 1976
Clarence Norman “Tom” Tinker was born in Lansing, 

Michigan on March 23, 1933, and passed away peacefully on 
March 11, 2020 in Austin, Texas.

Tom graduated from East Lansing High School in 1950 
and received his Bachelor of Science and Master of Science 
in geology from the University of Michigan in 1954 and 1955. 
He married Janice Wheeler Tinker (East Lansing High School 
‘50, Michigan State ‘54) on July 2, 1955. They had known each 
other since the 7th grade and became reacquainted after col-
lege. They honeymooned on “Wheeler’s Island” on Arbutus 
Lake in northern Michigan.  He and Jan moved a dozen times 
with Shell Oil Company between Texas, Louisiana, Illinois, 
Colorado, and Oklahoma before settling in Houston in 1970. 
In Shell he ascended to the rank of Senior Technical Advisor, 
where he worked his entire career of 39 years.

Tom shared his passion for geology not only with colleagues, 
but his family as well. His sons Scott W. Tinker, Ph.D., Mark 
A. Tinker, Ph.D., and grandson Nathan Scott Tinker have fol-
lowed in his footsteps. Tom’s passion for geology also spread 
to the many professional organizations in which he actively 
participated including the AIPG. He was a long-time, loyal 
member of the institute for 44 years and proudly displayed 
his AIPG certificates in his study along with recognition from 
other societies including honors from the Michigan association 
of Oil and Gas Association and a Certificate of Merit from 
Michigan’s former Governor John Engler. He was honored by 
the governor for his contributions in the 1990s to Cooperative 
Bioremediation Research, a venture to study bioremediation 
of petroleum hydrocarbons in soil and groundwater.

Tom was passionate about building integrated teams and 
mentored many young scientists and engineers. In 2015, at 
the annual convention of Gulf Coast Association of Geological 
Societies, along with his son, Scott, director of the Bureau of 
Economic Geology at the University of Texas at Austin, and 
grandson Nathan, then pursuing a master’s degree in geology 
at the University of Texas at Austin, Tinker headed a panel 
on “Geo-Generations: 60 Years in the ‘Patch’ and Counting” 
and discussed the industry and technology trends that have 
impacted geoscientists over generations in the oil and gas 
industry.

Tom was also third-generation graduate of the University 
of Michigan. He served the university as a member of the 
Department of Geological Sciences Alumni Advisory Board for 
many years and was a committed financial donor. Tom loved 
watching sports, and whenever the University of Michigan 
football or basketball teams played he could be found in his 
large recliner, TV remote in hand, wearing his U of M hat and 
sweater, with “Hail to the Victors” at the ready!

In 2014, Tom was honored by his alma mater with a distin-
guished alumni award. In his acceptance of this honor, Tom 
talked about how lucky he considered himself to be for finding 
geology, enjoying a long career, and for having a wonderful 
family. Tom shared the following thoughts for success that he 
learned during his odyssey: 

• Be very careful how you communicate and use lan-
guage.

• Be involved in your professional societies (“each of you 
is destined to be ... the Leaders and Best”).

• Stay involved with your University - “Share your wealth 
and never forget it all started here!”1

Three generation family of geologists: (from left) Tom 
Tinker, Scott Tinker, Ph.D., and Nathan Tinker at the  

2015 Gulf Coast Association of Geological Societies.

Tom’s proudly displayed  
geological society honors and awards.

1. Geoscience News For Alumni and Friends of Earth and Environmental Sciences: University of Michigan, Spring 2015, https://lsa.
umich.edu/content/dam/earth-assets/earthdocuments/Geoscience_News_Spring2015.pdf..
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TALES FROM THE FIELD

LAKE FOREST, CA (April 15 2020) 
-- Cardno, an international professional 
infrastructure and environmental ser-
vices firm, is pleased to announce that 
Mehmet Pehlivan has joined the firm as 
a Senior Environmental Consultant in 
the company’s Lake Forest, CA., USA, 
office. Mehmet has 36 years of consulting 
and industry experience in remediation 
hydrogeology, which includes work for 
defense and aerospace companies, refin-
eries, oil and gas pipeline companies. 

Mehmet’s previous work includes 
negotiating several site closures with reg-
ulatory agencies including the California 

Regional Water Quality Control Board 
(RWQCB) Central Valley, Los Angeles, 
San Diego, and Santa Ana Regions, and 
in Texas with TNRCC.

Before joining Cardno, Mehmet 
ran Bays Environmental Remediation 
Management, a California licensed gen-
eral (A) and hazardous material removal 
(HAZ) and water well drilling (C57) con-
tractor. As the principal hydrogeologist, 
Mehmet invented a two-phase extrac-
tion method and obtained a patent for 
VacCirc – vacuum driven in-well striping 
and recirculation method. He also imple-
mented innovative remediation solutions 

at various sites improving effectiveness 
of remediation alternatives.

“We are excited to have Mehmet join 
our team at Cardno and tap into the 
wealth of knowledge and experience 
he has in our industry. Mehmet has 
10 years of experience running his own 
business, which has included bringing 
in new work, growing existing work, and 
wearing many different hats, which is 
something we plan on continuing,” said 
Cardno Branch Manager Andy Nelson – 
Assessment & Remediation.

Remediation Expert, Mehmet Pehlivan,  
Joins Cardno’s Lake Forest Office

One summer early on in my minerals 
exploration career I was sent to do explo-
ration at the inactive Ima Tungsten mine 
in the Lemhi Range of eastern Idaho 
near Patterson, just a wide spot on the 
county road. Silver had been discovered 
there around 1900 in large, white quartz 
veins but by 1937 tungsten became the 
primary metal of interest. In 1938, the 
Ima mine boasted being the second larg-
est tungsten mine in the United States, 
but in 1957 the mine closed. My job was 
to collect samples from the walls of the 
old tunnels and adits of the underground 
mine. I soon accumulated beautiful and 
rare specimens of reddish-brown hueb-
nerite, the tungsten oxide ore mineral 
mined here. 

While working at the Ima mine, I 
stayed with a nearby ranching family, 
where I witnessed the day-to-day strug-
gles and pleasures of ranch life. I espe-
cially enjoyed the delicious and hardy 
homemade meals they shared with 
me. This family also provided my first 
horseback-riding experience on their 
Pahsimeroi Valley ranch. The ranch 
was near where Sacajawea, Lewis and 
Clark’s Lemhi-Shoshone interpreter, 
was born. As I rode around the ranch, I 

tried to imagine what it must have been 
like to live here in the late 1700s as she 
did, on sagebrush-covered plains sur-
rounded by forested mountains. 

The Ima mine project provided my 
first experience going into an under-
ground mine, and because it was entirely 
new and foreign to me, I found work-
ing underground to be fascinating and 
invigorating. I had never even been in 
a cave before. What a thrill it was to 
be hundreds of feet below the ground 
surface entirely surrounded by rocks. 
I loved it! But there is nothing darker 
than being deep underground without 
a light. I learned that in dramatic and 
scary fashion at the Ima mine. Proper 
lighting while working underground is 
normally achieved by a lamp (carbide 
or battery powered) affixed to a hard-
hat—additional emergency light sources 
are recommended. One day my boss and 
another senior geologist came to the site 
and lowered themselves by rope down 
an ore pass from deep within the mine. 
My job was to stay behind at their point 
of departure and make sure their ropes 
held tight. But suddenly my carbide light 
went out, and I had never known such 
darkness. I became frightened and had 

to fight off panic. An eerie black void 
surrounded me, and I was alone, need-
ing to see what I was doing. Those two 
senior geologists were depending on me 
for their safe return. 

A carbide lamp works by allowing 
water to drip into a container of carbide 
powder; a chemical reaction generates 
acetylene gas, which is then burned 
to produce a flame. Why we had these 
old-fashioned carbide lamps rather than 
battery-powered lights is still a mystery 
to me. Fortunately, I had some extra 
water and carbide, but in the darkness, 
the task of refilling and relighting the 
lamp would have to be done entirely by 
feel. I dreaded the possibility of drop-
ping either of the vital ingredients down 
the hole. How would I ever locate them 
in such total blackness without los-
ing my balance and disappearing down 
the steep ore pass myself? Slowly and 
meticulously, I replenished the water 
and carbide in the lamp and relit it. 
Whew! I was successful in regenerating 
light, and thankfully, my two partners 
emerged from below as scheduled. If this 
was a test for a young geologist, I guess 
I passed. 

Tales from the Field
Albert L. Lamarre, CPG-06798 
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EDUCATOR’S CORNER

Geology courses usually utilize standard textbooks, but 
textbooks offer the basic information about a discipline and 
do not include many major or minor developments that have 
taken place in recent times. Even in the case of very important 
scientific discoveries there is usually a time lapse of several 
years for these discoveries to find their ways into textbooks. 
Sharing interesting news and developments about geological 
sciences with students indeed makes the teaching more rel-
evant to life and society. Particularly students who want to 
major in geology will thereby gain a clear understanding of 
cutting-edge research and work in this field. As online teaching 
is expected to grow in the post-pandemic times, news-related 
teaching materials are also expected to become more useful 
for class assignments and term papers. Moreover, as teachers 
and researchers we all should also educate ourselves about 
the new developments and discoveries in our science. Thanks 
to modern telecommunication technologies, there are a vast 
number of sources and publications that report on science 
news and new developments. Indeed the sheer number of these 
sources and publications can be overwhelming. Here we look 
at some of them.

We can divide science news sources into four categories: (1) 
Online science news sources; (2) science magazines; (3) science 
embedded in newspapers and news magazines; and (4) science 
news related to major scientific organizations.

Online Science News

Geology.com: Geoscience News and Information. 
Published online since 2005 by Hobart and Angela King. 
https://geology.com/ 

Science Daily: “Your source for the latest research 
news.” Founded in 1995 by Dan and Michelle Morgan. 
https://www.sciencedaily.com/

Live Science is a science news website started in 
2004. Currently run by Future Plc (a British media 
company) via Purch Group (a New York City-based 
digital media company). https://www.livescience.com/

Phys.Org is an online portal for science news; 
published science 2003. It also includes Earth science 
news: https://phys.org/earth-news/ 

Science Magazines

National Geographic is the official magazine 
of the National Geographic Society founded in 1888 in 
Washington D.C. It is a monthly magazine that carries 
illustrated articles about science, geography, history, and 
world culture. In 2019, NG became part of the Walt Disney 
Co. Interesting nature-related articles with a focus on 
history, geography and modern knowledge can be found 
on NG’s website: https://www.nationalgeographic.com/
science/

Nature is a British multidisciplinary scientific journal, 
published weekly in London since 1869. It is one of the 
most prestigious international journals. In 2015 it merged 
with Springer Nature (which also publishes Scientific 
American). https://www.nature.com/ 
Nature Research also publishes other specialized journals 
including Nature Geoscience (monthly since 2008): http://
www.nature.com/ngeo/ 

New Scientist. A weekly science magazine based in 
London and published since 1956. Online version since 
1996. https://www.newscientist.com/

Science News. An American bi-weekly magazine that 
includes short articles on new developments. Founded in 
1922 by E. W. Scripps for Society for Science & the Public 
based in Washington D.C. Until 1966 it was called “Science 
News Letter.” Published weekly until April 2008. Online 
version since 2011. http://www.sci-news.com/. 

Science News also publishes Science News for Students 
online: https://www.sciencenewsforstudents.org/ 

Science (also referred to as Science Magazine). A 
peer-reviewed academic journal (one of the topmost in 
the world) published by the American Association for the 
Advancement of Science (AAAS) since 1880 and based in 
Washington D.C. Published weekly. (Note that AAAS was 
originally established in 1848 as the Academy of Natural 
Sciences in Philadelphia, being one of the oldest after the 
Geological Society, London.)  https://www.sciencemag.
org/

Earth Science News  
for Classes

Rasoul Sorkhabi, Ph.D., CPG-11981 

Dr. Rasoul Sorkhabi is a professor at the University of Utah’s Energy & Geoscience Institute, Salt Lake City.  
Email: rsorkhabi@egi.utah.edu 
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EurekaAlert! has also been administered by the 
AAAS since 1996 as a platform for science news and press 
releases. https://www.eurekalert.org/

Scientific American was founded by Rufus M. 
Porter in 1845 as a four-page weekly newspaper. It became 
a monthly magazine in 1921. Its online version was 
launched in 1996. Scientific American is also published 
in several other languages. In 2008 the magazine was 
acquired by Nature Publishing Group. https://www.
scientificamerican.com/ 

Newspapers and News Magazines
Many newspapers and news magazines have pages and sec-

tions on science and environment. Here I have selected three of 
them which have well organized online sections on earth science 
and the environment.

The Guardian is a British daily newspaper. It 
was founded in 1821 as The Manchester Guardian, 
and changed its name in 1959. It has two informative 
sections on science and the environment: https://
www.theguardian.com/science and https://www.
theguardian.com/uk/environment

Newsweek is an American weekly news magazine 
founded in 1933. It has a very informative online 
section on Earth: https://www.newsweek.com/topic/
earth

New York Times, founded in 1851, is an 
American newspaper based in New York City with 
worldwide influence and readership. It has collections 
of news on Earth and Climate: 
https://www.nytimes.com/topic/subject/earth
https://www.nytimes.com/section/climate

Scientific Organizations
Professional organizations usually publish newsletters and 

newsmagazines for their members and provide them with news 
and developments related to their societies and professions. But 
some professional societies go beyond and publish science news 
at large. Similarly, some earth-science government organiza-
tions are valuable sources for obtaining earth and environmental 
science news.

The American Geophysical Union (AGU), 
founded in 1919 in Washington D.C., is one of the 
largest geoscience societies in the world, covering 
all aspects of Earth science including the solid-
earth, the atmosphere, and the oceans. Its monthly 
newsmagazine Eos reports on new developments and 
also includes trendy articles written by scientists. 
“Research Highlights” in Eos reports on the major 
research results published in AGU’s technical 
journals, which are often used by science journalists. 
https://eos.org/

EDUCATOR’S CORNER

The National Aeronautics and Space 
Administration (NASA) is an independent 
agency of the United States Federal Government 
responsible for the civilian space program and 
research. Founded in 1958 and headquartered in 
Washington D.C. NASA also includes Earth Science 
Enterprise managing the Earth Observing System 
(EOS) launched in 1997. It published a bimonthly 
newsletter, The Earth Observer (available online). 
NASA’s website also has a very informative page on 
earth science news: https://www.nasa.gov/content/
nasa-earth-science-news

The National Oceanic and Atmospheric 
Administration (NOAA) is an American scientific 
agency within the United States Department of 
Commerce that focuses on the conditions of the oceans, 
major waterways, and the atmosphere. It formed out 
of several agencies created at various times, including 
United States Coast and Geodetic Survey (1807), 
Weather Bureau of the United States (1870, today’s 
National Weather Service),  and Coast and Geodetic 
Survey Corps (1917). NOAA’s website includes news 
and feature articles: https://www.noaa.gov/news-
features 

The United States Geological Survey 
(USGS) is a scientific agency of the United States 
Department of the Interior founded in 1879 and 
headquartered in Reston, Virginia (with offices in 
Colorado and California). Its website offers a wealth of 
information, reports, and maps.
https://www.usgs.gov/
The following USGS website specifically covers news 
and new developments:
https://www.usgs.gov/news/news-releases
The USGS earthquake website is popular site 
for obtaining information on recent or real-time 
earthquakes: 
https://www.usgs.gov/natural-hazards/earthquake-
hazards

Last but not least I should also mention the American 
Institute of Professional Geologists (AIPG) that 
not only publishes a quarterly magazine, The Professional Ge-
ologist, but also sends out an email newsletter, AIPG eNews 
to its members.  
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Comments on proposed rule:  
Modernization of Property Disclosures 
for Mining Registrants  
 
Comments on the U.S. Security and Exchange Commission’s 
(SEC’s) proposal are available at https://www.sec.gov/com-
ments/s7-10-16/s71016.htm

Geology of California
AIPG’s 2021 Annual Meeting will be in 
Sacramento, CA. If you have expertise on any 
aspect of the geology of California, especially 
that of the Great Valley, Lassen volcanic field, 
Motherlode, etc., I strongly urge you to submit 
a paper to TPG  by January 1st, 2021, for the 
July-Aug-Sept 2021 issue. Papers will be Peer 
Reviewed and indexed. Go for it!

John Berry, CPG-04032, Editor

800.456.3824
fishbeck.com
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Mentors are a priceless resource.
Consider becoming one today.
Check the box on your dues renewal.

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 exper-
tise in all phases of geology. Prepayment required. 
Advertising rates are based on a 3 3/8” x 1 3/4” space.

ONE YEAR LISTING FOR ONLY: 
 AIPG Member  $400.00 
 Non-Member  $500.00

Space can be increased vertically by 
doubling or tripling the size and also the rate.

Want to purchase minerals and other oil/gas 

interests. 

Send details to: 

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

Featured Speaker:
Joseph Kerski, Ph.D., GISP,  
Education Manager, Esri

Communicating results of geoscience investigations to a 
diverse set of audiences will grow in importance in our 21st 
century world. Story maps are web mapping applications that 
provide geoscientists with the ability to combine 2D and 3D 
maps, audio, video, photographs, and narrative that can be 
shared with research colleagues, or the general public, and 
embedded in web pages and online presentation tools. This 
course will quickly give you the knowledge, skills, and confi-
dence to make your own maps for telling your own story.

This course is great for any geoscientist who needs to 
communicate about their own research results, or hypothesis, 
or issue to their own organization, to a specific group, or to 
the general public; or is examining the “where” question and 
therefore has a need to show at least some of their research 
and data on maps.

To watch this webinar, go to:
https://www.americangeosciences.org/workforce/goli/telling-
your-geoscience-story-story-maps

Professional Development
AGI Webinar Series:

Telling your Geoscience 
Story with Story Maps

CEUs: 0.10

Student EDITIon 
Coming up!

Submissions due Halloween 2020.

Research reports, opinions about the 
field and its practice, experiences (good 

or bad), and adventures all welcome!

See previous JanFebMarch issues for 
examples and inspiration.
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COVID-19 & GEOSCIENCES

Tracking the Impact 
of COVID-19 on the 

Geoscience Enterprise
Leila Gonzales, Ph.D. and Christopher Keane, Ph.D., American Geosciences Institute

The rapid onset of the COVID-19 pandemic and the sudden 
dramatic actions taken by society to protect public health has 
led to massive economic and social disruption. The geoscience 
enterprise, which spans many economic sectors and indus-
tries, is facing unexpected challenges and disruptions that 
are requiring organizations and universities to be agile. The 
American Geosciences Institute (AGI) has launched a one-year 
project to capture the nature and extent of COVID-19 impacts 
on the geoscience workforce and academic programs and track 
those changes through the period when businesses, educa-
tional institutions, and citizens resume in-person interactions 
and strive to be back to “normal”. This longitudinal study 
aims to understand how geoscience employers and educational 
institutions are changing their workplace and instructional 
environments and to discover which of these changes will be 
remain in place once institutions and companies resume pre-
COVID-19 operations. 

The study is open to all geoscientists, including students, 
retired, and those not currently employed, who reside in 
the United States, and are at least 18 years old, as well as 
geoscience academic departments, and geoscience employers, 
especially those from private companies. The study will be 
accepting new participants throughout the entire study period 
so as to capture the changes over the coming year in relation to 
the ongoing response to COVID-19, such as from a second wave 
of the virus, release of a vaccine, and improved therapeutics. 

Study participants will receive a brief online survey twice a 
month that will only take a few minutes 
to complete. Study participants who lead 
geoscience companies, organizations, or 
academic departments will be asked to 
provide information about impacts to 
their organization’s work or instruction-
al environment, business operations, 
and other factors which may be impacted 
by the current crisis. Study participants 
who participate as individuals will be 
asked about their current employment 
or enrollment status, geoscience-related 
activities, and other factors which may 
be impacted by the current crisis. 

Results from the study will be report-
ed only in aggregate and in a manner 
that ensures the confidentiality of the 
responses. Participation is voluntary, 
and study participants may discontinue 
their participation at any time.

Throughout the coming year, AGI will publish data briefs 
on a weekly to bi-weekly basis that will provide up-to-date 
information from the survey responses, including impacts 
to research activities, business operations, employment and 
enrollment, and changes to workplace and instructional envi-
ronments. AGI will also publish a synthesis report detailing 
the changes each cohort experienced, including the duration 
and permanency of those changes to the work environment and 
work status of each cohort. This report will frame the survey 
results against the geoscience employment and economic 
indicators from federal agencies to assess any lags between 
federal data and survey responses. 

For more information and to participate in the study, please visit 
https://www.americangeosciences.org/workforce/covid19. 

Funding for this project is provided by the National Science 
Foundation (Award #2029570). The results and interpretation 
of the survey are the views of AGI and not those of the National 
Science Foundation.
About the Authors 

Leila Gonzales is a Technical Specialist at the American 
Geosciences Institute and is the principal investigator for 
this study. Christopher Keane is the Director of Geoscience 
Profession and Higher Education at the American Geosciences 
Institute and is the co-principal investigator for this study. 
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2020 Crash and  
the Shape of Oil to Come

Author

Rasoul Sorkhabi, Ph.D., CPG-11981

2020will go down in history 
as a year that changed 
the face of the world 
within months.As I 
write this (April), the 

entire world is grappling with the coronavirus pandemic. The 
vast majority of professional people are working remotely from 
home. University and school classes have gone online. Business 
meetings are conducted through the Internet. The coronavirus 
pandemic has overshadowed every affair of our society, and 
rightly so. Nevertheless, there is also an economic crisis of 
global scale in the background. Millions of people have lost 
their jobs and millions more are uncertain whether they will 
still have their jobs by the end of this pandemic. The oil mar-
ket crash is an alarming symptom of this weakened economy 
which hurts all people, whether affected by the coronavirus 
or not. The International Labour Organization (ILO) has 
called the economic fallout of this pandemic “the most severe 
crisis,” since World War II; they reported that 2.7 billion, or 
81 percent of the world’s workforce of 3.3 billion people, had 
had their workplace fully or partly closed (ILO, 2020). The 
head of the International Monetary Fund warned that the 
world faced the worst economic crisis on par with the Great 
Depression of the 1930s (BBC, 9 April 2020). The petroleum 
industry employs tens of millions of professionals including 
geoscientists. It has historically financed university research 
projects and hired a large number of geoscience graduates. 
Therefore, the oil market crash adversely affects employment, 
university enrolment, and funding of geoscience fields in many 
countries. This article analyses the 2020 oil market crash in 
the context of oil economy and the mechanisms of oil market 
crashes, and also highlights the importance of the market 
stability for economic growth.

When 2020 began oil prices were at about US $60 a barrel. 
By the fourth week of March, prices had fallen to below $20 a 
barrel. That was a 70 percent fall in less than three months. 
Such prices are far below the break-even points for producing 
oil in many countries. Obviously reduced economic activities, 
especially minimum transportation in a world of lockdowns, 
eradicated considerable oil demand worldwide, but the politi-
cal feud between Russia and Saudi Arabia, with both increas-
ing oil production in order to secure their market shares, was 
also an important factor in lowering oil prices. Nevertheless, 
the current market of low-price oil actually began several 

years ago when US shale oil production kept increasing and 
triggered rivalry between the US and non-US oil producers. 

Oil Economy
Oil is a commodity and like every other commodity its 

market value is mainly determined by supply and demand. 
If supply exceeds demand, prices fall; shortage of supplies to 
meet demand increases prices. Disruptions in oil supplies are 
caused by physical shortage of oil in the upstream (exploration 
and production), midstream (transportation) or downstream 
(refining and distribution).

Because oil is a primary and strategic commodity, its market 
value fluctuations are also caused by speculation in “futures” 
(next few month) prices of oil traded on stock exchange 
markets, notably in New York (for West Texas Intermediate 
crude), London (for North Sea Brent crude), and Singapore 
(for Dubai crude).  Market speculation is not necessarily based 
on physical availability of oil but often on geopolitical news, 
economic trends or uncertainties. Furthermore, because oil 
is often traded in US dollars, the exchange rate of the dollar 
against other currencies can affect oil prices. A strong US dollar 

Box 1. How many people work for the oil and 
gas industry in the USA?

According to the US Bureau of Labor Statistics there 
were 145,000 people directly employed in the upstream oil 
& gas industry in 2018. However, the petroleum industry’s 
impact goes far beyond the upstream activities; it also 
includes transportation, refining, storage, electric power 
plants, distribution, retail sale, management, and so forth. 
At the other end of this spectrum, a 2017 report by the 
American Petroleum Institute indicated that the total 
“impact” of the US oil and gas industry on the country’s 
employment (full time and part time) was 10.3 million jobs 
in 2015. The 2019 U.S. Energy and Employment Report 
(USEER), prepared by the Energy Futures Initiative 
(EFI) and the National Association of State Energy 
Officials (NASEO), reported that the traditional energy 
sectors in 2018 employed 6.7 million Americans out of a 
workforce of approximately 147 million. These sectors 
included fuels (oil, natural gas, coal and biofuels), electric 
power generation (coal, natural gas, nuclear and solar), 
transmission, distribution, storage, energy efficiency, and 
motor vehicles.
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reduces oil prices in the USA, but increases prices in foreign 
countries, and vice versa. Market speculation and currency 
exchange rates usually cause short-term price fluctuations, 
which are nevertheless significant for investors.

Supply and demand relations have their intricacies; one 
cannot project oil prices linearly for the long term simply based 
on the present ratio of supply and demand (Sorkhabi, 2008). 
Cheap oil prices will encourage more oil consumption which 
will then raise prices to some extent (what is called “price 
elasticity of demand”). Moreover, if oil prices are lower than 
the cost of oil production and distribution, oil companies will 
reduce their investments in exploration and production; this 
will, over time, create supply shortages in the market which 
will then elevate prices 

On the other hand, expensive oil will compel people and 
industries to use less oil, and reduced demand will lower 
oil prices (again price elasticity). In the case of long-term 
extremely high oil prices, industries will find it profitable to 
develop non-oil energy resources. This will, in turn, decrease 
oil consumption as well as oil prices. However, high oil prices 
and high demand levels will also encourage oil companies to 
increase their investments in oil exploration, although it will 
take several years for the new reserves to come to the market 
(except for shut-in wells waiting for high prices). 

The first oil shock in 1973 had long-standing impacts on the 
oil economy (Sorkhabi, 2015; Jacobs, 2016). Prior to the 1970s, 
thanks to the international oil companies controlling the Third 
World oil reserves, oil was cheap, plentiful, and dependable. 
The relationship between economic growth and inflation was 
thus simple: When the economy was strong, inflation would 
pick up; when growth was slow (characterized by rises in inter-
est rates and tight money supply), inflation would fall (Leeb 
and Leeb, 2004). However, since 1973 oil has acted as a vari-
able parameter in the world economy. Stock market analysts 
Stephen Leeb and Donna Leeb have called it the Oil Factor. 
Because oil is a primary commodity, rapid rise in oil prices 
causes inflation. Leeb and Leeb (2004) argued that since 1973 
whenever oil prices skyrocketed for a considerable period of 
time stock markets plunged. This book was published a few 
years before the 2008 economic recession, which was largely 
blamed on the real estate market crash and associated bad 
loans made by banks (Sorkin, 2010; McLean and Nocera, 2010). 
It is notable that oil prices prior to the late-2008 stock market 
crash were on a constant rise from $20s in 2000 to as much 
as $140 a barrel in mid-2008.

When the stock market plunges, as happened in early 2020, 
it also brings down oil prices because of reduced demand. 
Similarly, oil price crashes adversely affect other stocks and 
investments sensitive to oil. Long term oil price changes 
reflect fundamental supply and demand factors. If supply and 
demand are in equilibrium, the market is stable, and price 
increases will largely reflect inflation over time. These are 
optimal conditions for both producers and consumers because 
market volatility and uncertainties cause disruptions. Just 
as producers of other commodities do not flood the market 
with their products but rather maintain a balance between 
their manufacturing and sale, the oil industry as a whole also 
requires market stability (Fig.1). 

The Rise and Fall of OPEC
OPEC stands for the Organization of the Petroleum 

Exporting Countries. It was formed in 1960 (now sixty years 
ago) by five major oil producing countries, Iran, Iraq, Kuwait, 
Saudi Arabia and Venezuela, as a club to protect their oil 

resources and interests against the major international oil 
companies (dubbed as the “Seven Sisters”) that controlled 
the bulk of production and sale of world oil from the Third 
World countries (Sorkhabi, 2010). Currently OPEC includes 
13 members: Algeria, Angola, Congo-Brazzaville, Equatorial 
Guinea, Gabon, Iran, Iraq, Kuwait, Libya, Nigeria, Saudi 
Arabia, UAE, and Venezuela.  

In 2018, OPEC members possessed 1,242 billion barrels 
(71.8% of world’s proven oil reserves) and produced 39 million 
barrels of oil a day (41.5% of oil production) (BP, 2019). OPEC 
rose to its peak power during the first (1973) and second (1980) 
oil shocks; however, since the 1986 oil market crash, OPEC’s 
power has declined as oil production from non-OPEC produc-
ing countries and companies has grown, and also because of 
conflicts among OPEC members.

While in the West, the public perception is that OPEC is 
an oil cartel trying to control oil prices and sale, OPEC views 
itself as a force for market stabilization and smooth flow of oil. 
Some experts consider OPEC as a failed cartel. In any case, 
in recent years, OPEC has invited collaboration from other 
large oil producers in order to stabilize oil markets. In 2016, 
OPEC Plus formed with participation of Russia, Azerbaijan, 
Bahrain, Brunei, Kazakhstan, Malaysia, Mexico, Oman, 
Sudan and South Sudan as observers. Since then, OPEC’s 
policies have been in effect set by Saudi Arabia and Russia, 
two of the world’s top oil producers. In late 2016, these two 
countries agreed to regulate oil production to keep oil prices 
at a reasonable level for the producers. 

Figure 1- Cover page of Time magazine (dated 14 April 1986) pub-
lished during the major oil market crash of 1986.
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Early in 2020, however, Russia refused to decrease its 
production in order to weaken US shale oil producers (Fig.2). 
Saudi Arabia then joined this feud by offering purchase dis-
counts and also plans to increase oil production in order to keep 
its share of oil sale. In other words, these countries wanted 
to maintain their oil revenues by selling more oil at cheaper 
prices. The prospect of the oil market being flooded by Russia 
and Saudi Arabia at a time of reduced demand in the wake of 
the pandemic brought down oil prices, hurting US shale pro-
ducers, international oil companies, and numerous producing 
countries whose populations are dependent on oil revenues. 

USA Faces OPEC and Russia
What can the USA do in the face of OPEC Plus? Four options 

are briefly discussed here.
The first and probably the simplest one is to “do nothing” 

and let market forces fix it. In the words of an oil analyst, 
“With oil there is a price that kills supply and a price that 
kills demand” (McLean, 2018). In this view, low oil prices 
will force oil producers (both American companies and foreign 
oil countries) to reduce their production and fix the prices. 
However, oil producers have different price tolerance levels. 
Therefore, this policy will leave the market porous to volatility, 
and especially the American oil producers will be subjected to 
instability due to price wars of OPEC Plus.  

The second plan of action would be to decouple US oil from 
foreign oil markets. This would mean that the US (through 
a presidential executive order) sets a domestic oil price (let’s 
say $60 a barrel) and then puts tariffs on any imported oil 
cheaper than the set price. If world oil prices are lower than 
the US domestic prices, this policy will generate an enormous 
amount of revenue for the US government because the US 
is the world’s largest oil consumer (about 20% of world oil) 

and imports several million barrels of crude oil daily. US oil 
companies also would benefit from this plan because they 
would be protected against cheaper oil from foreign countries. 
However, American consumers will pay higher prices not only 
for gasoline but also for many other products downstream of 
oil, and American oil companies will have little incentive to 
sell their oil overseas. This policy will have strong supporters 
among the US shale producers and independent companies. 

The third option is the Business as Usual, that is to persuade 
OPEC Plus to decrease their production. In March this year, 
the White House indeed called on the Saudis (and Russians) 
to lower their oil production. This is, however, neither a fun-
damental solution nor a new policy. Since the end of World 
War II, all US presidents have cultivated close relations with 
the House of Saud in order to use their influence over oil 
supplies and prices (Bronson, 2006; Vitalis, 2009). But times 
have changed. From the first oil shock in 1973 until 2010, the 
US heavily depended on foreign oil, including some from the 
Middle East. In the past decade, however, US oil production 
more than doubled – from 5.4 million barrels a day in 2010 to 
over 12.7 million a day in January 2020 (EIA, 2020). In 2019, 
the US surpassed both Russia and Saudi Arabia as the world’s 
topmost oil producer. 

OPEC and Russia no longer regard the US merely as a cli-
ent but as an emerging rival in the world oil market. It thus 
seems odd to expect OPEC Plus to cut back on their produc-
tion so that US oil producers survive and thrive. Both Saudis 
and Russians know this; saving US oil companies is the least 
of their concerns. But what both Saudis and Russians also 
know is that these low oil prices are disruptive of their own 
economies as well. Even though oil production costs in OPEC 
and Russia are far less than those in the US, the governments 
and welfare systems of these countries heavily depend on oil 
revenues and high oil prices. Therefore, their sale price has to 

2020 OIL CRASH

Figure 2 - Oil prices for Brent (London) from December 2, 2019 to May 14, 2020 (source: Markets Business Insider online)
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cover enormous overhead. This critical factor should be a real 
incentive for Russia and OPEC to commit to oil price stability.

The fourth plan of action is for the US to join OPEC Plus as 
an observer and collaborate with them to regulate and stabilize 
oil markets. One may wonder if this plan will work, especially 
since rifts between Russia and Saudi Arabia in March this year 
revealed dysfunctionality in OPEC Plus. We should however 
remember that such rifts have always existed even among 
OPEC members. The key point is that OPEC Plus offers a 
platform for dialogue and discussions among oil influencers. 
Common interests, sooner or later, overcome conflicts.

There is a history of government interventions in regulat-
ing oil markets in the US too (Yergin, 2008). OPEC, in fact, 
was modeled on the Texas Railroad Commission (TRC) which, 
during the 1930s-60s regulated oil prices by setting produc-
tion allocations in order to maintain the wellbeing of the US 
domestic oil industry. Venezuelan oil minister Pérez Alfonzo 
(1903-1979), who lived in exile in the US in the 1950s, con-
ceived the idea of OPEC after he was inspired by the success 
of the Texas Railroad Commission. From 1959 until 1971, the 
US adopted the Mandatory Oil Import program, according to 
which imported foreign oil could not exceed 12 percent of its 
domestic production – a policy to protect American oil produc-
ers. After the 1973 oil shock, when US domestic oil production 
sharply declined, the government banned the export of domes-
tic crude oil (Yergin, 2008). This forty-year ban was lifted only 
in 2015, and since then the US has become an exporter of oil 
and hydrocarbon gas liquids – thanks to the shale revolution. 
The US petroleum industry is indeed in a strong position.

What OPEC and Russia fear is not so much the increase 
of  US oil production to meet its own domestic needs. They 
know that US shale and technology will not vanish, and that 
their oil exports to the US are far less than those of Canada 

and Mexico (these two latter countries account for 55 percent 
of the US crude imports). OPEC is mostly concerned about 
how much oil a country can export. What OPEC and Russia 
fear most is that the US becomes their strong competitor in 
world oil markets. The major part of OPEC’s and Russia’s oil 
and gas goes to Asia and Europe – huge markets that these 
countries do not want to lose to American oil producers. This 
is probably the most important point of contention between 
the US and OPEC Plus.

April 2020 Crash
In April this year, three significant events happened in 

the oil market, and it is important to watch how they unfold.  
First, on April 10, OPEC Plus announced that it would cut 

its production by 9.7 million barrels a day for the months of 
May and June (and then 8 million barrels a day for the rest of 
2020; US News and World Report, 10 April 2020). This mag-
nitude of oil production cut by OPEC was unprecedented in 
its history, and the decision by OPEC Plus was made because 
of the self-interesed need to raise oil prices as well as political 
pressure by the US President. Nevertheless, oil prices did not 
rise mainly because of glut in oil supply and the continued 
low demand for oil.

The second event happened on April 14 in Austin where 
the TRC met with representatives from oil companies and 
trade groups to discuss of the idea of apportioning or limiting 
oil production. The TRC has not done this for nearly half a 
century. On May 5, the TRC voted 2-1 against production cuts 
but voted unanimously in favor of waiving fees for new crude 
oil storage projects. 

The third event happened in New York’s stock market. On 
April 20, just a day before the oil trades for the month of May 
ended, futures prices for WTI for May dropped to minus $37 a 

Figure 3. Oil prices for West Texas Intermediate (New York stock market) from December 2, 2019 to 2020. 
(source: Markets Business Insider online)
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Box 2. The Shapes of Oil Market to Come
When will the present oil crisis be over and when will oil prices return to normalcy? The question of “when” is, how-

ever, closely related to “how”? Five possible “how” scenarios may be labeled V, U, W, √, and L. Let’s take $65 a barrel, 
the price of oil in January 2020, as the normalcy and follow these four scenarios. The V scenario forecasts that just as 
oil prices crashed very rapidly, within two months in early 2020, they will also recover rapidly as soon as the pandemic 
and lockdowns are over, and especially if oil production cuts by OPEC Plus hold true. The U scenario – the prolonged 
recovery – assumes that the pandemic and its economic impact will take a long time (probably a couple of years). The W 
scenario – the volatile cycles of ups and downs – assumes that the pandemic-economy nexus will fluctuate and that OPEC 
Plus will continue the price wars, on and off, at the time of their choosing. The square root (√) scenario forecasts a major 
jump in oil prices for a limited period both because of major economic growth and limited oil supplies as a result of the 
oil industry’s downsizing during the pandemic. The L scenario is based on the thinking that once oil prices rise to close 
to $50 the renewable energy technologies will be commercially feasible and more attractive because of environmental 
concerns, political will and grassroots support to reduce the world’s dependency on the volatile oil. In this way, oil will 
enjoy a short-lived price comeback, but will never see its good old days again.

2020 OIL CRASH

barrel – something unprecedented in the history of oil (Fig.3). 
The reason was that Oklahoma’s Cushing, the delivery route 
for WTI, already had full inventories and no spare storage 
capacity. Brent and OPEC Basket crude oils in Europe and 
Asia did not experience this historical crash because they could 
be shipped from numerous points worldwide (Fig.2). In New 
York, many oil traders, mainly speculators and hedgers, who 
had bought oil did not have the intention or means of keep-
ing it, so they sold it at negative prices before the deadline 
to avoid the actual process of handling and storing crude oil. 
This exposed a dichotomy between “physical oil” handled by 
the oil industry, and “paper oil” traded by market speculators, 
and how the discrepancies between these two affect the world 
economy (Carolla, 2012).

Oil Market Stability
Once the coronavirus pandemic is over and economic 

activities and transportation are restored, oil consumption 
and prices will rise again. Before the pandemic, the world was 
using over 100 million barrels of oil a day. Russia and Saudi 
Arabia produced only 20 percent of the world’s oil demand; 
therefore, these two countries cannot control prices for long. 
But without collaboration among the major oil producers, 
OPEC, Russia, North America and others, the oil price vola-
tility will continue for years with varying magnitudes and at 
times abrupt changes.  International engagement in oil mar-
kets may eventually be imperative for the US as the country 
progresses on its new direction of exporting oil and liquefied 
natural gas. Given the contribution of fossil fuel burning to 
global warming, the world must move toward clean, renewable 
energy resources as well as technologies to capture carbon. 
But hydrocarbons still account for 58% of world’s consumption 
(BP, 2019). A switch to other energy resources will not happen 
overnight. Oil companies are only producers not consumers, 

and as commercial enterprises they will continue producing oil 
as long as there is demand for this commodity from people and 
industries. Perhaps, the world’s energy scene will change over 
time. But cheap oil and natural gas will discourage develop-
ment of renewable energy systems. 

Oil market stability is critical to the world economy. Oil 
price crashes harm not only oil producing companies but also 
banks, stock markets and all enterprises associated directly 
or indirectly with oil. Why does oil market stability require 
global cooperation? Because oil is not like other commodities; it 
is not like coffee, carpet or cameras. First, petroleum is a fun-
damental component of today’s life and civilization (although 
we hope that this changes in the coming decades):  transporta-
tion fuel, tens of thousands of petrochemical substances, and 
the vast majority of medicines come from petroleum. Second, 
oil prices affect the prices of many other commodities; oil is 
intertwined with the world economy. Third, about 90 percent 
of the world’s oil reserves are owned by state companies in the 
Middle East, Africa, Asia, and South America; oil is mostly 
under government control and thus a big part of international 
politics. In a recent book, Bleyi (2020) has offered an analysis 
of oil prices as a “global institution” beyond the assumptions 
of a free and fair market.    

Oil prices have always undergone slow or rapid changes ever 
since the oil industry began in the 1860s (Sorkhabi, 2017a,b): 
Oil shocks, rapid rises in oil prices, are periods of oil booms and 
windfall profits for the oil industry; oil busts (market crashes) 
benefit oil consumers for a brief period. Each oil boom or bust 
has had its own causes and consequences, and it is important 
to have a better understanding of these events (Carollo, 2012; 
Aguilera and Radetzki, 2016). Neither oil shocks nor oil busts 
are, however, ideal for the economy. The history of the past 
century shows that economic growth has usually occurred 
during periods of oil market stability when oil was neither too 



60 TPG • Jul.Aug.Sep 2020 www.aipg.org

high (for consumers) nor too low (for producers). Price feuds 
and market uncertainties are particularly harmful in today’s 
world whose population’s health and livelihood is already at 
risk. In March, the Organization for Economic Co-operation 
and Development (OECD) warned that the global economy 
would take years to recover (BBC, 23 March 2020). When the 
world economy comes out of hibernation, oil price uncertainties 
and disruptions may hinder the recovery. 

References 
Aguilera, R.F., and Radetzki, M., 2016, The Price of Oil: Cambridge 

University Press, 243 p.
BBC, 23 March 2020, Global economy will suffer for years to come, 

says OECD: https://www.bbc.com/news/business-52000219
BBC, 9 April 2020, Coronavirus: Worst economic crisis since the 

1930s depression, IMF says: https://www.bbc.com/news/busi-
ness-52236936

Belyi, A.V. (ed.), 2020, Beyond Market Assumptions: Oil Price as a 
Global Institution: Springer, 200 p.

BP (British Petroleum), 2019, BP Statistical Review of World Energy 
2019: Available online at www.bp.com

Bronson, R., 2006, Thicker Than Oil: Americas Uneasy Partnership 
with Saudi Arabia: Oxford University Press, 368 p.

Carollo, S., 2012, Understanding Oil Prices: A Guide to What Drives 
the Price of Oil in Today’s Markets: Wiley, 200 p.  

EIA (Energy Information Administrating, US Department of Energy), 
2020, US field production of crude oil: Available online at www.
eia.gov

Jacobs, M., 2006, Panic at the Pump: The Energy Crisis and the 
Transformation of American Politics in the 1970s: Hill and Wang, 
380 p.

ILO (International Labour Organization), 7 April 2020. ILO Monitor 
2nd edition: COVID-19 and the World of Work. 11 p. Available 
online at www.ilo.org

Leeb, S., and Leeb, D., 2004, The Oil Factor: Warner Business Books, 
240 p.

McLean, B., and Nocera, J., 2010, All the Devils Are Here: The Hidden 
History of the Financial Crisis: Portfolio, 400 p.

McLean, B., 2018. Saudi America: The Truth about Fracking and How 
It’s Changing the World. Columbia Global Reports, 138 p.

Sorkhabi, R., 2008, What drives oil and gasoline prices?: Earth, 
November 2008, pp. 36-43.

Sorkhabi, R., 2010, The road to OPEC 1960: Geo Expro, v. 7, no. 5, 
pp. 68-73.

Sorkhabi, R., 2015, The first oil shock: Geo Expro, v. 12, no. 3, pp. 92-96. 
Sorkhabi, R., 2017, A Brief History of Oil Booms and Busts, Part I. 

Oil Prices and Crises: GeoExpro, v. 14, no. 4, pp. 52-56
Sorkhabi, R., 2017, A Brief History of Oil Booms and Busts, Part II. 

Riding the Switchback: GeoExpro, v. 14, no. 5, pp. 56-60
Sorkin, A. R., 2010, Too Big to Fail: The Inside Story of How Wall 

Street and Washington Fought to Save the Financial System--and 
Themselves: Penguin Book, 640 p.

US New and World Report, 10 April 2020, Global pact to contain oil 
price crash takes shape: https://www.usnews.com/news/business/
articles/2020-04-10/saudi-state-tv-opec-deal-includes-10m-barrel-
per-day-cut

Vitalis, R., 2009, America’s Kingdom: Mythmaking on the Saudi Oil 
Frontier: Verso, 398 p.

Yergin, D., 2008, The Prize: The Epic Quest for Oil, Money & Power: 
Free Press, 926 p.

2020 OIL CRASH

One of the best 
things about  

being a geologist 
is being  

out in the field!
Have you had an interesting  

experience in the field that you would like to share?

Tell us your story!
Send your 

“Tales from the Field” articles 
to the editor at aipg@aipg.org.
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Training Opportunities
AIPG Announcements

AIPG Member News
AIPG Election Information

Section News
Delivered Weekly to Your Inbox.
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CHALLENGE TO AIPG MEMBERSCHALLENGE TO AIPG MEMBERS
Photography and geology 
go hand in hand. Geologists 
have opportunities that 
many never get in a lifetime 
to see some of the most won-
derous places, witness some 
of the most amazing natu-
ral events, and explore the 
planet from it’s depths to 
the stars. We are challeng-
ing you to share these amaz-
ing experiences with every-
one in a photograph that we 
will feature on the cover of 
the four 2021 issues of The 
Professional Geologist. 

Challenge categories: 

1. Amazing Vista - show off a 
stunning view of a geological 
feature.

2. Geological Anomaly -  a unique 
and unexpected feature.

3. Show me the Mentoring - shar-
ing knowledge and learning 
from experienced geologists 
has proven to be a most effec-
tive way to transfer knowl-
edge and build long-lasting re-
lationships.

4. Why I am a Geologist - show us 
in a photograph what inspired 
you to become a geologist.

Entries must be original and taken by a 
member.  Entry authorizes publication of 
the image in The Professional Geologist by 
AIPG with credit given to the photogra-
pher.  

Challenge Rules:
Image requirements: digital, 300 dpi, 
8.5”x11,” full color.

Members are allowed one entry per 
category with up to four submissions 
(one per category).

All images must be original and taken 
by the member.

Submit entries via email to  
aipg@aipg.org.

Entries must include: 
• Name
• Member number
• Section
• Title of image
• Less than 200 word description of 

the image
• Names of any identifiable persons 

in the image and permission to 
publish their photo  

• Year photo taken

Entry deadline: November 1, 2020.

Awards:
First place in each category:

Image published on the cover of 
TPG in 2021. Membership dues 
will be waived for winner for 
2021. Membership fee equivalent 
will be donated to the Foundation 
of the AIPG in the winner’s name. 
Although student memberships 
are free, AIPG will donate $100 
for a winning student entry to The 
Foundation of the AIPG.

Runners Up in each category:
Images will be published in the 
TPG in a special feature album. 
Runners up will receive AIPG 
gear of choice.
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