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EDITOR’S CORNER

| hope you had a Happy New Year to ring in 2026! As usual,
I have been busy working to bring you this, the annual Student
Editon of The Professional Geologist! We have quite a variety of
articles this year —thank you to all who have submitted content
that helps make this publication what it is. There are articles by
students and for students as well as some usual general content.
Some of the topics covered in this issue include fishing, carbon
capture, vapor mitigation, graduation, Mars geology, field camp,
and an article about the closure of the Department of Earth and
atmospheric Sciences at the University of Nebraska-Lincoln and
AIPG's letters in support of the Department. | hope you enjoy
the variety!

You will also notice the annual member listing included
herein. Again, in order to be included in this listing, you MUST
have opted in — either on the AIPG website under your profile,
or via direct communication with either AIPG staff or myself.
AIPG headquarters sent out several emails to this effect with
reminders and a link to members. Last year, | heard from several
disappointed long-time members whose names were unfortu-
nately not included on the list. Hopefully, everyone who wanted
to be included this time has been.

As always, I’'m continuing to request content for future edi-
tions of TPG; while | have a few extra articles for the next edition,
I still don’t have enough content to fill out a complete issue. So
please, consider submitting an article. I’'m sure most people have
a case study, an interesting project, or research that would make
a good base for an article. If need be, the article can be “steril-
ized” so it isn’t obvious where the project is or who the client
(or regulator) is. And of course, Tales from the Field, opinion
pieces, and Letters to the Editor are all welcome.

Regarding submittals, the guidelines are published on the
national website at: https://aipg.org/page/TPGArticleSubmittal.
Please review these guidelines before sending your submittal
(which may be sent to AIPG Headquarters or directly to me as
Editor). Youradherencetothese guidelines makes my task easier.
Please pay particular attention to the quality of any graphics
you include. These need to be high quality; if there is any hint
of fuzziness to any part of the image, please replace it with a
higher quality image or a different one altogether. While it is
possible for our design editor to work some magic to sharpen
the image, that takes time and does not always have favorable
results —in which case we have to ask for a better image anyway.

During the last year, we had some issues concerning a few
submittals, and, consequently, the Executive Committee and
| felt it was necessary to modify the submittal guidelines to
include some additional information. | will reiterate the impor-
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Ethical and Practical Considerations
for Content Submittal

Adam W. Heft, CPG-10265

tant points here; however, these are detailed in the updated
guidelines available on the website at the link above.

When submitting an article, opinion piece or Letter to the
Editor that specifically references another author’s published
article, opinion or letter, it must be done professionally and
courteously. This is in keeping with the AIPG Code of Ethics,
particularly, Canon 4, Standard 4.2, Rule 4.2.1 which reads, “A
Member shall not issue (a) false statement(s), or a sensational,
exaggerated, defamatory, and/or unwarranted statement(s)
regarding a professional colleague. Differences of opinion occur
and statements regarding opinions should be restricted to and
based on logical and scientific principles and should be made
in a respectful and professional manner.”

Thus, no matter how much you disagree with what someone
has said or written, do not resort to name-calling or other insult-
ing or inappropriate behavior. Submitting such content may
resultin readers interpreting your content as an ethics violation.

Another issue is the extent to which the Editor, Assistant
Editors, and/or Design Editor are responsible for revising
your submittal. Anything submitted should first be rigorously
reviewed by the author and/or author’s peers so it is as high-
quality and ready for publication as it can be. Only then should
it be submitted for consideration by the Editor. Thus, articles
written by those whose first language is not English should have
the article reviewed by someone fluent in English to help ensure
it is well written and able to be understood by our readers. The
Editor or other reviewers should not have to guess what is meant
by unclear statements.

Another example of this is in cases with either very long
articles that could be published in two or more parts, or sec-
tions of an article that are longer than necessary or unclear. A
review comment might be a suggestion for the author to revise
the section or break the article into a Part | and Il submittal.
It is not the job of the Editor or reviewer(s) to decide how or
where exactly to revise your submittal to address that comment.
Suggestions may be provided by the reviewer, but it is up to the
author to make the revision.

Adherencetothe guidelines will help make the review process
easier and faster, allowing a decision on whether the article
should be published to be reached more quickly, and an edited
version to be returned to the author in a timely manner. On
behalf of the editorial team, thank you for understanding and
complying with the guidelines! | am always happy to answer any
questions a prospective author may have in advance of their
submitting content.
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LETTERS TO THE EDITOR

President Sara Pearson’s final message in
the Oct-Nov-Dec 2025 issue of Professional
Geologist about Geo-ACTS struck a chord
with me, but not what might be expected.
As an 85-year-old geologist caring for his
wife of 63 years with dementia for the
past several years, I've been trying to
learn as much as | can about this horrible
condition that is affecting so many people
today. Something | learned recently about
dementia really stood out to me in reading
President Pearson’s message as it concerns
the way people are liable to perceive things.

A group in the UK called Contented
Dementia Trust uses a process they call the
SPECIAL method which describes memory
as a photo album. Each day is a page in
the album with each photo on the page
a specific memory from that day. Each
photois a combination of facts and feelings
about the memory. Recalling memories is
basically sorting our memory photo album
and as we grow older we tend to turn the
pages more slowly trying to recover some
memory. Dementia introduces a new type
of photo in which facts of the memory are
not stored but the feelings are, leaving fact-
free and feeling-only photos. As dementia
progresses, more and more feeling-only
photos are stored in memory which even-
tually makes feelings more important than
facts. Keeping feelings foremost in dealing
the dementia patients is very important.
This photo album approach has helped me
better appreciate what my wife is going
through and gives me abroader perspective
of how peoplereacttothings. It emphasizes
the importance of feelings with memory. |
think that we all let feelings take on more
importance than facts at times.

President Sara Pearson’s description of
the peopleiniceland going toward an erupt-
ing volcano rather than sensibly retreating
suggests to me that their feeling of excite-
ment of seeing something exciting and
different overpowered the fact that they
were putting themselves in danger. | think
that feelings versus facts have so much to do
with the problem of science communication
today. People are storing memory photos
of false “facts” with positive feelings and
conversely, scientific facts with negative
feelings. Misinformation seems to thrive
on creating negative feelings while facts,
by themselves, either create no feelings,
or negative feelings, in the general public. |
think somehow, we need to be able to use
our scientific facts to create positive feelings
about those facts. If we fail to consider the
feeling aspect of our facts, we may never
regain public trust. Exactly how we would do
that, | don’t know at this time, but | think it
is something to keep in mind when we are
presenting things to the public.

Sincerely,
W. William (Bill) Boberg, CPG-06313
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POWER METAL

The Race for the Resources
That Will Shape the Future

by Vince Beiser published by Riverhead Books 2024

Reviewed and summarized with some updates by
Frederick E. Simms, Ph.D., CPG-10292

In the 70s, | was evaluating ceramic setters for rapid glazing of
insulators that had to withstand considerable thermal shock and
the lithium-bearing mineral spodumene was a major constituent
for fabricating the setters. | also was tasked with making a sodium
containing-ceramic that conducted sodium ions for vehicle batter-
ies and other uses. The potential customer lost interest for several
reasons including durability of the solid ceramic partition. Fast
forward to the 21st Century and we are using these same inor-
ganic materials in new and innovative ways. For instance, | owned
a GM Volt vehicle with two power sources one including lithium-
containing battery with an overall average 160 miles to the gallon
as | drive mostly in the suburbs. | replaced it with an EV recently.

The author has created an easy read by interspersing important
facts with interviews and stories. It is well-known by those who
might be interested in this book that common elements and more
exoticelementsare an absolute necessity for the coming “Electrical-
Digital Age”. The three pillars of this Age are the Internet, renew-
able energy, and electric cars as described by the author plus many
other products. This book is an overview of some of the good and
the not-so-good world-wide efforts to obtain from the earth and
waste materials to satisfy our growing material needs. The author
also describes the hopes and difficult conditions of everyday folks
all over the world to find and recover materials that we hugely need
now and in the future. | have listed some of the presented facts
since they drive certain present day resource issues.

The author might have some bias as he says that he owns a
Nissan Leaf as doing his part “to save the earth”. We really depend
on metals - for example, mobile phones may contain 2/3rds of all
elements. Furthermore, he describes in vivid detail the world-wide
environmental damage caused by the mining and getting rid of
waste so that we can support the “Electrical-Digital Age” and stave
off the possible effects of Climate Change. He also mentions the
political upheaval, mayhem and murder that have occurred. The
prospects and the difficulties are described in an impactful way.

Mr. Beiser wentaround the world and visited mines, protest sites,
research labs, shipyards, deserts, junk yards, and garbage dumps.
He met with a wide variety of people involved from investors to
scientists and manual laborers to Al experts.

The author cites enormous amounts of different metals that will
be needed in the next 20 years-for example the amount of copper
that will be needed is equal to the entire amount ever produced. Yet
at the same time approximately half the rivers of the U.S. West have
been seriously affected by this mining. In the future the amount of
rock and water that is expected to be disturbed is huge.

www.aipg.org
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He describes with specific examples-how China got its control
of many important elements and how the U.S. dropped the ball.
The National Association of Manufacturers and other information
sources indicate that China mines approximately 60 to 70 percent
of world’s rare earths and processes 90% of these essential materi-
als. Rare earths are difficult to mine and process. This has caused
significant environmental damage along the way and China has and
could use their stockpiles to get their way. “One important thing
to consider is that China can’t control geology.” But they certainly
have had a world view that has made up for that.

In the 1970s the U.S. got out of the rare earth business at the
Mountain Pass Site of Moly Corporation because environmental
costs and other world competitors appear to be state owned.
Recently the Mountain Pass site under MP Materials and others
have come back with help from the U.S. Department of Defense.
Most of the ore still has to be sent to China to be processed. Further,
in Myanmar and other places the mining of rare earths has caused
conflict and considerable pollution. Recent news indicates that rare
earths and rare earth magnets of various grades are difficult to
acquire because of China’s actions. Several U.S. corporations have
made deals to buy large amounts of magnets once U.S. manufactur-
ers start production in the near term.

The history and importance of copper in our lives is exten-
sively described. Copper has been called “the new oil” according
to Goldman Sachs. In 10 years the need for copper will double.
For example, there are 175 pounds of copper in an EV. With the
exception of gold, no other metal has caused so much death and
destruction. China refines and consumes far more copper than any
other country and relies on foreign supplies for almost all of it. The
mining difficulties are enormous; for example, the Chuqcuimata
state-owned company needs to pump desalinated sea water up
10,000 ft. and over 100 miles from the Pacific Ocean for ore pro-
cessing. There are many ways that copper is stolen and lives are
lost. South Africa has prohibited the exportation of copper because
of theft and related problems.

Thereis a description of how water is used in the Atacama Desert
for mining and processing lithium and copper. There are benefits
and certainly negatives for the local inhabitants growing crops.
Likewise, in arid areas such as the Imperial Valley, geothermal and
lithium-containing brine development has affected farming.

The possibilities of mining the deep sea nodules for cobalt, nickel
and copper and other elements has been slow because of the great
depths, potential environmental damage, the lack of knowledge
and the International Seabed Authority has not completed rules
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for the deep-sea mining industry within the agreed on two-year
timeframe. Now it is possible that some companies can move
forward with further exploration and mining. The island country
of Nauru and Nauru Ocean Resources had planned to begin sea-
floor mining in 2021. Of course land-based mining will still continue
even if deep-sea mining is very productive. If Lithium phosphate
batteries predominate in the future, cobalt and nickel from the
nodules may not be needed as much. A Ford plant in Marshall
Michigan will use iron phosphate batteries regardless of whether
the Federal government cuts aid. Another battery plant has decided
not to make car batteries. But six billion dollars-worth of other plant
development for batteries was cut off in the first quarter of 2025
(NY Times 6/25/25).

Recycling scrap metal is a $40 billion dollar industry involving
tens of thousands of people. Three-fourths of all lead, half the
iron and steel, and one third of all copper that the U.S. uses in
a typical year comes from recycled scrap. The European Critical
Materials Act requires that 25 percent recycled material be used
by 2030 (NY Times 6/9/25). Recycling is easier on the environment
but more difficult to perform and dirty and dangerous for many of
the individuals that have to do it. A story of Steve, a scrap picker,
tells the details of how you make money and what do you have to
do to survive - like millions throughout the continents with some
organized into unions. Collectors in flip flops burn the plastic off of
copper wire in Africa and elsewhere. One ton of circuit boards can
have 40 to 800 times the amount of gold in a ton of ore. China's
metals recycling industry pulls in around 60 billion dollars per year
and employees a quarter of a million people.

Part of recycling includes electronic waste that includes just
about everything thatincludes a wired-plug or battery or associated
components. “The world generates 53 million tons of e-waste every
year”. The United Nations estimates that only 17% of all e-waste is
collected and recycled. Millions of old cell phones and other e-waste
are thrown out mostly by rich countries and a considerable amount
isrecycled by poor countries. The components of some are taken out
by thousands of Nigerian workers. The chips of phones go to Europe
and China legally and illegally. China through a subsidiary CATL is
recycling much of the batteries. In Nevada, Redwood Materials has
created a sustainable battery supply chain by recycling batteries and
production scrap that are processed into new battery components
for Tesla and other companies. LI-Cycle supports GM and Glencore.
There is a long way to go with recycling — for example, only five
percent of lithium may be recycled. China and Europe charge some
manufacturers for covering the cost of recycling at the same time
there are tax breaks for metal recyclers. There are international
regulations based in part by the Basel Convention regulating the
shipping of wastes between poor and rich countries. Sometimes
under present conditionsitis cheaperto minethanrecycle materials
from magnets, solar panels and wind turbines. Just a few percent
of rare earth magnets appear to be recycled. In many cases recy-
cling is financially a losing proposition unless there are incentives.

There are some exploratory methods being developed, including
the bioaccumulation of metals by plants.

Many manufactured products that make our lives easier have
become so complicated they are difficult to repair. Repair of prod-
ucts could reduce CO, emissions significantly. Companies have been
slow to help owners repair products. It is cited that Apple and Tesla
in the past have taken repair manuals off of the Internet. “Right to
Repair” legislation have been lobbied for against Amazon, Google,
Teslaand TMobile. NY State has a “Right to Repair” law that requires
manufacturers to provide information and parts to individuals and
repair shops. The E.U. has promoted extending the lifetime of cell
phones by a year that would significantly reduce the amount of
CO, going into the air. A company named Fixit produces on-line
manuals for fixing products. Apple has been accused of slowing
down older iPhones. | have to buy a new computer mainly because
Microsoft willnolonger support Windows 10. B2U Storage Solutions
acquires old batteries to create power storage units to sell power
back to utilities. The reuse of old batteries as well as new storage
systems could enhance the consistency of sun and wind power to
be more like that of hydro, petroleum, geothermal and other, more
reliable sources.

Diminishing the number of cars on road would reduce our power
needs and emissions into the air and add many other benefits such
as reducing traffic congestion. Amsterdam is unlike many cities, but
it points to a possible future with only half as many cars on the
street. There is a need to take a more thoughtful design of streets.
Every year, worldwide, 1.3 million people die in car crashes. There
are 43,000 deaths from car accidents each year in the U.S. Auto
emissions contribute an additional 53,000 deaths per year accord-
ing to MIT. The author has likely cited an excessive estimate of the
EV advantage over gas powered cars with regards to overall air
emissions. He mentions some worldwide environmental conditions
(some numbers have been revised): The amount of rubber particles
emitted from tire wear exceeds three million tons per year. Huge
amounts of clothing items are incinerated or end up in landfills
per year. Every year 30 to 40 percent of food is lost or wasted.
The number of gas-powered cars is estimated by some experts to
continue to grow to 2038 and then decline.

Mr. Beiser cites research that suggests that converting from the
use of fossil fuel to renewable energy is not sufficient to adequately
stall climate change. A partial answer is fewer cars and more bicy-
cles. Bike commuting has doubled in Los Angles since 2005. Bike
sharing has exploded. According to Wikipedia there are presently
two billion bikes —the number shows how important other modes
of transportation have the potential to reduce the amount of air
pollution and other environmental damage.

The author presents a very idealist way forward that includes
a description of the typical office worker in the near future living
in a typical North American city in an environmentally best-case
version of the Electro-Digital Age. The book is a good, quick and
thoughtful read!

6 TPG « Jan.Feb.Mar 2026

www.aipg.org



Mars Through Time:
Climatic Transitions and Depositional Environments
from the Pre-Noachian to Amazonian

Mossbhah M. Kolkas, CPG-101801

Abstract

Remote sensing and data gathered from multiple NASA missions to Mars indicate the presence of at least four major climatic
cycles that have shaped the Martian surface and governed its geologic evolution. The earliest cycle, spanning the Pre-Noachian and
Noachian periods, was characterized by intense meteoriticbombardment, extensive volcanism, and significant crustal deformation.
This was followed by a "warm and wet" period during the Noachian to early Hesperian, marked by widespread precipitation, fluvial
activity, and the possible development of shallow epicontinental seas. Mineralogical signatures and sedimentary structures strongly
support the prolonged presence of liquid water, with conditions potentially suitable for microbial life. A subsequent "warm and
dry" interval in the Hesperian period witnessed the development of arid features, including evaporites, dunes, and playa lakes.
Finally, from the late Hesperian through the Amazonian, Mars experienced alternating glacial and interglacial conditions, resulting
in the formation of a glacial landscape that includes U-shaped valleys, cirques, aretes, grooves, tills, striations, and paternoster
lake deposits. This paper integrates stratigraphic, geomorphic, and mineralogical evidence to propose a generalized paleoclimatic
model for Mars, outlining climatic transitions and depositional environments and their implications for habitability.

Keywords: Mars, climatic cycles, depositional environments, paleoclimate, habitability, life on Mars

Introduction

Mars, a terrestrial planet situated approximately 228 million
kilometers from the Sun, lies within the solar system's habitable
zone (Smith et al., 2018). Despite this position, the planet
experiences extreme surface temperature fluctuations due to its
thin atmosphere and limited capacity for heat retention (Jakosky
and Phillips, 2001). Typical surface temperatures on Mars vary
widely, ranging from about +20 °C at the equator during daytime to
around —120 °C at night, according to measurements from NASA's
Thermal Emission Spectrometer (TES) on Mars Global Surveyor.
In the polar regions, winter temperatures can drop even further,
reaching approximately =125 °C, near the frost point of carbon
dioxide (NASA, 1999; ESA, 1999).

The Martian atmosphereis tenuous, exhibiting surface pressures
below 1% of Earth's and dominated by carbon dioxide (~95%)
(Mahaffy et al., 2013). This low-pressure, CO,-rich atmosphere
provides insufficient thermal insulation, resulting in pronounced
diurnal temperature variations (Madeleine et al., 2014). Mars is
classified asacold, arid desert planet, characterized by its distinctive
reddish surface coloration, which arises from the widespread
distribution of iron oxide minerals within the regolith (Christensen
et al.,, 2001). The characteristic "Red Planet" hue has intrigued
researchers since the earliest telescopic observations.

Geologically, Mars exhibits a diverse surface composed primarily
of silicate rocks and dust, encompassing extensive plains, deep
canyon systems such as Valles Marineris, impact craters, and large
volcanic edifices (Scott and Carr, 1978; Greeley and Batson, 2001).
The Tharsis volcanic province is home to Olympus Mons, the tallest
known volcano in the solar system, with heights of approximately
22 km (Neukum et al., 2004). Mars formed roughly 4.6 billion years
ago, contemporaneously with Earth, reflecting common early solar
system processes (Hartmann, 2005). The Geologic time of Mars is
divided into Pre-Noachian, Noachian, Hesperian, and Amazonian
(Fig. 1) The planet's average density (¥3.9 g/cm?3) and surface
gravity (~3.73 m/s?) are lower than Earth's, due to a smaller core
and reduced metallic content, factors which influence atmospheric
retention and surface geologic activity (Zuber et al., 2000).

Reconstructing Martian paleoclimateis critical for understanding
its geological evolution and assessing its past potential for
habitability (Carr and Head, 2010). Over recent decades, data
acquired from NASA missions, including orbiters such as Mars
Reconnaissance Orbiter (MRO) and Mars Odyssey, landers like
Viking and Phoenix, and rovers such as Spirit, Opportunity, and
Curiosity, have significantly advanced our understanding of Martian
surface environments (Squyres et al., 2004; Grotzinger et al.,
2014). These investigations have identified several climatic cycles,
each associated with distinctive geomorphic and sedimentological
features (Kite et al., 2013; Wordsworth, 2016).

1. Department of Engineering and Environmental Science, The College of Staten Island (CUNY), 2800 Victory Blvd, Staten Island, NY 10314 (mossbah.kol-

kas@csi.cuny.edu)
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MARS THROUGH TIME

Figure 1. Geologic time scale showing the important events of Mars through
time (modified from Werner and Tanaka, 2011;
Lagain et al., 2021, Howari et al, 2021).

Climatic Cycles on Mars and Related
Depositional Environments

Martian geologic-dynamic landscape results from a complex
interplay of endogenicand exogenic processes, including volcanism,
tectonism, impact cratering, fluvial erosion, glaciation, and aeolian
activity (Carr, 1996; Mangold, 2005). The planet's surface is broadly
divided into three physiographic provinces (Fig. 2): the heavily
cratered southern highlands, typified by ancient, rugged terrain;
the smoother, younger northern lowlands; and the Tharsis volcanic
plateau, which hosts some of the largest volcanoes in the solar
system, including Olympus Mons, Arsia Mons, and Ascraeus Mons
(Tanaka et al., 2014).

Eachmajorclimaticcyclecorrespondstovariationsinatmospheric
density and temperature, which have governed the presence and
stability of liquid water and ice, thereby driving the development
of distinct depositional environments (Ehlmann and Edwards,
2014). These climatic phases have left identifiable stratigraphic
and geomorphological signatures such as valley networks, layered
sedimentary deposits, glacial landforms, and extensive dune
fields, which collectively document the Martian evolving surface
conditions (Hynek et al., 2010; Head and Marchant, 2014).

Geologic and geomorphologic evidence reveal a prolonged
and varied history of hydrological activity on Mars. The presence
of dendritic valley networks, paleolake basins, outflow channels,
and polar layered deposits strongly indicates that liquid water
significantly shaped the Martian surface during multiple intervals in
its history. Remote sensing and in situ mineralogical analyses from
missions including Mars Global Surveyor, Mars Reconnaissance
Orbiter, and the Mars Science Laboratory (Curiosity) have
characterized a surface composition dominated by iron oxides,
particularly hematite, responsible for the planet's distinctive red
coloration. Additional minerals such as pyroxenes, olivine, feldspars,
and phyllosilicates reflect acomplexinterplay ofigneous activity and

Figure 2. Topographic map of Mars with heavily cratered southern highlands and the younger northern lowlands. Encyclopedia Britannica, Inc. (2004).

8 TPG « Jan.Feb.Mar 2026
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MARS THROUGH TIME

Figure 3. A diagram that visually explains the impact process of a meteorite

on a planetary surface, showing stages from initial impact to the aftermath,

including rock vaporization, ejecta, and subsurface effects like rock melt and

groundwater interaction. (a) A meteorite approaches the surface. (b) Impact
occurs, creating a thermal plume, rock vapor/melt, and ejecta. (c) Molten
rock spreads outward; heated debris rains down. (d) Final stage showing
a crater with rock melt and pulverized material. NASA, JPL, & Malin Space

Science Systems (1999).

Figure 4. A diagram shows the interior structure of Mars and the differentia-
tion of the Martian interior into core, mantle, and crust (Tackley et al., 2009).

aqueous alteration, underscoring diverse geochemical processes
operating due to varying environmental conditions.

The climatic evolution of Mars, together with associated geologic
modifications, can be subdivided into four major cycles as follows:

The Extreme Climatic Cycle of Early Mars: Interior
Differentiation, Magnetic Field Evolution, and
Surface Geodynamics during the Pre-Noachian and
Early Noachian Periods

The Extreme Climatic Cycle, encompassing the Pre-Noachian
and Early Noachian periods, corresponds to the earliest and most
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Figure 5. A. Topographic Map of Mars with the elevation in meters. B. distri-
bution of the strength of the Martian magnetic field on Mars in nanotesla
(nT). C. distribution of the strength of the magnetic field on Earth in nanotes-
la (nT) (modified from Langlais, B., Thébault, E., & Sabaka, T. J., 2023).

intense phase of Martian planetary development, characterized by
heavy meteoritic bombardment (Hartmann 2005; Werner 2009)
(Fig. 3). During this time, the differentiation of the Martian interior
into core, mantle, and crust took place due to differential densities
of the original composition (McSween 2003; Taylor 2013) (Fig. 4).
The crust formed primarily of basaltic rocks generated through
extensive volcanic activity (Carr and Head 2010). Unlike Earth, Mars
appears to lack active plate tectonics, although evidence of past
crustal movements has been documented (Andrews-Hanna et al.
2008; Nimmo and Tanaka 2005). The Martian core is believed to be
partially molten and composed mainly of iron, sulfur, and lighter
elements (Williams and Nimmo 2004; Hauck and Phillips 2002).
In contrast, Earth's magnetic field is substantially stronger due to
active geodynamic processes within its liquid outer core, driven by
thermally and compositionally induced convection coupled with
planetary rotation, which generates electrical currents sustaining
a strong global magnetic field (Roberts and King 2013; Buffett
2000). Mars, by comparison, experienced early core solidification
as a consequence of its smaller size and more rapid cooling
history (Stevenson et al. 1983; Zuber et al. 2000). The cessation of
convective motions within the Martian metallic core terminated
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The Warm and Wet Climatic
Phase of Early Mars: Geological
and Hydrological Evidence from
the Noachian to Early Hesperian
Periods

The Noachian to early Hesperian epochs
represent a climatically significant period in
Martian history, commonly referred to as
the "Warm and Wet" phase. This interval
is characterized by pervasive evidence of
surface water activity and a sustained
hydrologic cycle. Geologic indicators,
including extensively developed valley
networks, stratified sedimentary deposits,
and aqueous alteration minerals such as
phyllosilicates (clay minerals) and sulfates
support the hypothesis that long-standing
bodies of water were present during this
time (Carr, 1996; Fassett & Head, 2008;
Bibring et al., 2006) (Fig. 6). These may
have included lacustrine environments and
possibly shallow epeiric (epicontinental)
seas.

Although Mars lacks Earth-like plate

Figure 6. A diagram originates from NASA’s Mars Science Laboratory (MSL) Curiosity Rover mission using
Mstcam to study the chemical composition of the Knorr rock in the Gale Crater and strongly support
water-related mineral formation such as kaolinite and gypsum (Grotzinger, J. P, et al., 2014).

tectonics, the planet experienced
considerable tectonic deformation,
particularly within the Tharsis region, due
to active hot spots. This region exhibits a

Figure 7. A photograph of a twisted terrain in Hellas Planitia (actually located
in Noachis quadrangle). Highly deformed area that records the early stage of
Martian formation (Moore, J. M., Belton, M. J. S., & Goldsby, D. L., 1998).

its dynamo activity, leading to the loss of a global magnetic field
(Acuna et al. 1999) (Fig. 5).

This cycle also marks the onset of the fundamental hydrological
systems on Mars. The extreme climatic regime during this interval
was closely linked to intense meteoritic bombardment, widespread
volcanism, and notable crustal deformation (Squyres and Carr
1986; Banerdt et al. 1992). These dynamic processes resulted in
the formation of impact craters, tectonic structures such as folds,
faults, and joints, as well as ridges and troughs, all indicative of a
highly unstable and geologically active early Martian environment
(Tanaka et al. 2014).
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complexarray oftectonicfeatures, including
normal faults, grabens, folds, and rift systems, most prominently
expressed in Valles Marineris, one of the largest known canyon
systems in the solar system (Schultz & Watters, 2009). Tectonic and
volcanic processes during this period also contributed to crustal
formation, especially within the southern highlands (Figs. 7 and 8).

This period is interpreted as one of the most hydrologically active
in Martian geological history, marked by sustained precipitation,
surface runoff, subsurface infiltration, and the development of
extensive fluvial networks. Geomorphologic features such as
sinuous rilles, stream channels, gullies, alluvial fans, and deltaic
deposits (Fig. 9), as well as large-scale dendritic drainage patterns,
indicate widespread fluvial erosion and sediment transport (Fassett

Figure 8. A photograph of a magnificent fault slip on Mars (white line)
observed by the American Mars Reconnaissance Orbiter (NASA/JPL/
University of Arizona, 2007).
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Figure 9. A photograph of a delta in the Aeolis region of Mars
(NASA/JPL/USGS., 2025).

Figure 10. A photograph with a magnified view from Opportunity shows a
portion of the Martian rock with fine layers at angles to each other (Cross
Bedding). The dark lines trace layers that indicate the sediments (sands) were
deposited in flowing water. These sand-sized grains were probably accumu-
lated in water at least 5 centimeters (2 inches) deep and flowing at a speed
in the range of 10 to 50 centimeters (4 to 20 inches) per second (Photograph,
NASA, 2014).

& Head, 2008; Grotzinger & Milliken, 2012). In topographic lows,
particularly within enclosed basins, the potential for shallow,
semi-permanent seas is supported by sedimentological evidence
(Grotzinger & Milliken, 2012).

Sedimentary structures further support aqueous depositional
environments. These include cross-bedding (Fig. 10), ripple marks
(Figs. 11 and 12), and fine-scale laminations (Fig. 13), all of which
are indicative of sediment reworking by flowing or standing water
(Grotzinger & Milliken, 2012; Bibring et al., 2006). The presence of
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Figure 11. Photograph of Ripple Marks supports the existence of running
water on the surface of Mars (NASA/JPL-Caltech/MSSS, 2015). Field of view =
4 meters across.

Figure 12. A photograph shows two sizes of wind-sculpted ripples are evident
in this view of the top surface of Martian sand dunes and ripples that are
similar to the ones that exist on Earth. The larger ripples are roughly 10 feet
(3 meters) apart (NASA/JPL-Caltech/MSSS. 2016).

Figure 13. A photograph of evenly layered rock captured by the Mast Camera

(Mastcam) on NASA’s Curiosity Mars Rover (2014). It shows a pattern typical

of a lake sedimentary deposit in a low-energy environment. https://scitech-
daily.com/curiosity-reveals-clues-water-helped-shape-landscape-mars/.

hydrated silicate minerals, particularly in association with basin and
deltaic deposits (Fig. 6), reinforces the interpretation of persistent
surface or near-surface liquid water (Bibring et al., 2006).
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Collectively, these observations suggest that the Noachian
to early Hesperian periods provided environmental conditions
potentially favorable to prebiotic chemistry or early microbial life.
Hypothetically, such life could have emerged in aqueous settings,
possibly resembling cyanobacteria-like prokaryotes inhabiting
shallow lacustrine or marginal marine environments (Westall et al.,
2015; Grotzinger et al., 2014).

The Warm and Dry Transition: Mars During the
Hesperian Period

The Hesperian Period (~3.7-3.0 Ga) represents a critical phase in
the climatic and geologic evolution of Mars, marking the transition
from the relatively wetter, phyllosilicate-dominated conditions of
the Noachian to the arid, sulfate-rich environments characteristic
of the Amazonian (Carr and Head, 2010; Tanaka, 1986) (Fig. 14).

Figure 14. A photograph of dark material that lines the fracture walls reflects
an earlier episode of fluid flow than the white, calcium-sulfate-rich veins do,
although both flows occurred after the cracks formed, Mount Sharp (NASA/
JPL-Caltech/MSSS., 2014).
Each white bar in the image represents 5 cm (2 inches).

This interval is defined by widespread volcanic resurfacing, most
notably in the Tharsis and Elysium regions, where extensive basaltic
lava flows altered vast portions of the Martian surface (Greeley and
Spudis, 1981; Tanaka, 1986). Sustained volcanic activity throughout
the Hesperian contributed to ongoing crustal deformation, thermal
anomalies, and tectonic restructuring (Wordsworth, 2016; Carr and
Head, 2010).

Despite the overarching trend toward planetary desiccation and
dryness, geomorphological and sedimentary evidence indicates
that episodic fluvial processes persisted during the Hesperian.
Valley networks, deltaic deposits, and sediment-filled basins point
to transient hydrological events, potentially driven by localized
melting of subsurface ice, triggered by magmatic heating or
short-lived climatic excursions (Howard et al., 2005; Kite et al.,
2017). In particular, the Eridania Basin preserves early Hesperian
depositsindicative of hydrothermal alteration, suggesting sustained
interactions between volcanic and aqueous processes in a setting
that may have been habitable (Bishop et al., 2018).

Simultaneously, aeolian and evaporitic processes became
increasingly dominant. Surface features such as polygonal fracture
networks, desert pavements (Fig. 15), and playa-lake evaporite
deposits, including halite and gypsum, suggest the presence of
ephemeral water bodies subject to repeated cycles of evaporation
and desiccation (EI-Maarry et al., 2014). In addition, some of the
craters may have hosted lakes billions of years ago when the Martian
climate allowed liquid water to exist on the surface for extended
periods. During the drying conditions, the water evaporates leaving
mud cracks as strong evidence to support this arid environment (Fig.
16). Orbital spectroscopy (e.g., CRISM) and in situ analyses from
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Figure 15. A photograph of a desert surface covered with closely packed,
interlocking angular or rounded rock fragments of pebble and cobble size
that represent arid conditions in the area of the foothills of Mount Sharp in
Gale Crater (NASA/JPL-Caltech/MSSS., 2022).

Figure 16. A photograph of a closer look at the Martian crater polygons
shows cracks that strongly support drying conditions
(NASA/JPL/University of Arizona, 2010).

missions such as Curiosity in Gale Crater confirm the widespread
distribution of sulfate-rich stratigraphy, indicating the presence of
ancientwaterandashifttowardsacidicandincreasingly arid surface
conditions (Fishbaugh et al., 2007; Wordsworth, 2016).

These environmental shifts were likely driven by acombination of
factors, including a decline in atmospheric pressure and enhanced
volcanic degassing of sulfur-bearing gases such as SO2. The
resulting acidification of surface waters may have accelerated the
geochemical transition from phyllosilicate- to sulfate-dominated
weathering regimes (Carr and Head, 2010; Wordsworth, 2016).
Thus, the Hesperian Period constitutes a climatically transitional
epoch, bridging the warm, hydrologically active Noachian and the
cold, hyper-arid Amazonian. Deciphering the spatial and temporal
patternsofvolcanism, hydrology,andalterationduringthe Hesperian
remains essential for reconstructing Mars's environmental history
and evaluating its potential for sustaining past microbial life.

Glacial and Interglacial Cycles during the Late
Hesperian to Amazonian Periods

The transition from the Late Hesperian to Amazonian periods on
Marsis marked by a significant decline in volcanicand fluvial activity,
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coinciding with an increased dominance of aeolian processes, polar
ice deposition, and periglacial surface modification. This interval
preserves geomorphic and sedimentary evidence indicative of
multiple glacial-interglacial cycles occurring under progressively
colder and more arid climatic conditions.

Orbital variations, analogous to Earth's Milankovitch cycles,
are hypothesized to have modulated Mars' axial tilt (obliquity)
and eccentricity, driving periodic changes in insolation patterns.
These orbital forcings resulted in cyclical redistribution of polar
and mid-latitude ice deposits, promoting repeated glaciation and
interglacial retreats (Laskar et al., 2004; Madeleine et al., 2009).
During glacial maxima, extensive ice sheets expanded beyond
polar regions, depositing moraines, striated and grooved bedrock
surfaces, and tills as evidenced by high-resolution imagery from
the Mars Reconnaissance Orbiter (MRO) and Mars Global Surveyor
(MGS) (Head et al., 2005; Forget et al., 2006).

Freeze and thaw cycles associated with these glacial events
contributed to the development of glacial features, including
U-shaped glacial valleys, cirques, grooves, striations, and aretes
(Fig. 17). Also, the melting of glacial ice resulted in the formation
of glaciolacustrine sediments. Varved sequences and lithified
tillites observed in ancient paleolake basins suggest transient
liquid water stability and sedimentation during interglacial periods
(Baker et al., 2018). These sediments provide critical records of
paleoenvironmental conditions, linking surface processes with
climatic fluctuations.

Figure 17. A photograph of the Martian glacier features. A range of ice fea-
tures exists on the Red Planet today in Hadriaca Patera, Hellas Planitia, Mars
(NASA/JPLCaltech/University of Arizona, 2010).

Collectively, the geomorphological and sedimentological
signatures preserved across the mid-to-late Amazonian underscore
the complex interplay between orbital forcing, climate evolution,
and surface hydrology on Mars. These insights contribute
substantially to our understanding of Mars' paleoclimate and the
planet's potential for transient habitable conditions during its
geologic history.

Conclusion

The Martian climate has undergone at least four significant
transitions, each leaving stratigraphic, geomorphological, and
mineralogical signatures. From early chaotic bombardment to
potential shallow seas and eventual polar glaciation, these cycles
highlight Mars' dynamic environmental history. While early
phases may have supported transient habitable environments,
the Amazonian has been dominated by cold, dry conditions with
episodic glacial activity. Continued exploration will refine our
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understanding of these climatic regimes and their role in shaping
Mars' surface and potential for life.
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When | decided to become a geologist, field camp was painted as
a rite of passage, the ultimate test applying classroom and labora-
tory training to solve geological problems in the field encompassed
into a culminating experience. Every lecture, lab, and field exercise
had been building to this moment. In June 2025, | spent four weeks
in Powell, Wyoming completing my field camp course. In these
four weeks | traveled and mapped across five locations in northern
Wyoming and southern Montana, studying geologic structures at
five different field sites: Clarks Fork Canyon, Rock Creek Canyon,
Rattlesnake Mountain, Elk Basin, and the Wild Horse Range at
Horseshoe Bend. Each site presented a unique geologic challenge
and required me to apply the mapping and structural analysis tech-
niques | had learned in the classroom. It was challenging in every
sense: physically demanding, mentally exhausting, and emotionally
intense. However, field camp became the most transformative part
of my undergraduate journey and how | see geology, myself, and the
world around me. | found myself navigating unfamiliar terrain with
my field partner, a map, and compass, making interpretations of
geologic structures, and learning to trust myself to bridge together
the geologic story within the study area.

Every field site offered a different lens through which to
understand geologic time, structure, and processes. At Clarks
Fork Canyon, we studied rocks shaped by a combination of glacial
activity, faults, and surficial deposits. The canyon's towering cliffs
and exposed stratigraphy told stories of how this location was
carved and shaped over geologic time. Rock Creek Canyon provided
additional complexity in structural and rock formation interpreta-
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tion, while Rattlesnake Mountain painted a deeper understanding
of tectonics and erosion contributing to the geomorphology of
this site. Elk Basin was my first time at an active oil field. The air

Photo taken on June 23, 2025, during the 2025 University of Memphis
Field Camp — Grace Sandidge observing uplifted and deformed rock units
at Bighorn Canyon that have been shaped by the Laramide Orogeny where
exposed rocks are from the Precambrian through Pennsylvanian. An excellent
site for observing structural geology, highlighted by a monocline.

www.aipg.org



Photograph taken on June 15, 2025, during the 2025 University of Memphis Field Camp of hydrothermal hot springs at Yellowstone National Park. An amazing
opportunity to experience active geologic processes.

was thick with the pungent smell of hydrocarbons. The land here
was flat and arid, dotted with cactus, sandy soils, and only sparse
patches of shade. There was one point where my field partner and
| took solace under a large boulder (named that day as shade rock)
to get some relief from the intense sun that day. While the terrain
could be grueling, Elk Basin gave me a hands-on introduction to
petroleum geology, structural traps, and the practical importance of
subsurface interpretation. We also had the incredible opportunity
to spend a full day exploring Yellowstone National Park. It was my
first time visiting, and | was immediately struck by the overpower-
ing sulfur scent in the air from geothermal vents and hot springs.
What amazed me even more were the vibrant, almost otherworldly
hues of the aquamarine and turquoise pools, a reminder of how
geology can feel like magic.

www.aipg.org

There were many days when field camp felt like bracing for a
storm. Four weeks away from my family and the life | have built
exacerbated the experience. Although there were many moments
| felt waves of homesickness, | was fortunate enough to have gone
to field camp with friends. The rigorous coursework and field excur-
sions became doable as we worked together to think critically, solve
problems, and make sound interpretations. My classmates and |
shared snacks and laughs and kept each other sane when the heat
grew intense. We survived cacti barbs, slips on rock formations,
and rattlesnake and scorpion encounters. We survived 7:30AM
starts, hiking across difficult terrain with heavy gear, taking strike
and dip measurements, using the hammer test to access age of
rocks found along glacial outwash, and finishing each night access-
ing and mapping the data observed and recorded that day. The
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FIELD CAMP

Grace Sandidge awarded the AIPG Field
Camp Scholarship to attend the 2025
University of Memphis Field Camp.

academic rigor was real and it was some of
the most demanding work I've ever done.
But it was those late nights with my peers
finishing maps, trading advice, and support-
ing one another that made this experience
memorable.

In the end, field camp taught me more
than how to map a fold or interpret a
cross-section. It taught me the value of
collaboration, resilience, and friendship. |
even learned how to skip rocks, play darts,
shuffleboard, and pool. After years of lec-
tures, lab reports, and exam prep, field
camp brings these things together, testing
physical endurance, critical thinking, col-
laboration, and mapping skills in real-world
experiences. In many ways, field camp is
the moment a student begins to transition
into a geologist. It taught me not only how
to determine rock formations and conduct

APPLY BY FEBRUARY 1, 2025

field tests but also how to think like a geolo-
gist, adapt under pressure, and work closely
with others in sometimes unpredictable
conditions. Overall, field camp was nerve
wracking and exciting all at the same time.
One of the best pieces of advice | received
before applying to field camp was to choose
a program where | knew someone. That
guidance played a big role in my decision
to attend Field Camp with the University of
Memphis since several of my friends and
peers from geology courses were planning
to attend as well. That advice proved invalu-
able because geology is a science deeply
rooted in community and collaboration.
After four weeks of field camp, | can say with
confidence that | returned with stronger
skills, a deeper understanding of the Earth,
and arenewed respect for geology as well as
new friendships, unforgettable memories,
and a clearer sense of becoming a geologist.

Holiday Inn & Suites
200 West 1st Street
Duluth, MN
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The Proposed and Misguided Closure of the
Department of Earth and Atmospheric Sciences
at the University of Nebraska-Lincoln

Patrick H. Szopinski, SA-8499

The University of Nebraska-Lincoln (UNL) isthe flagship university
in all of Nebraska. It’s an R1 research institute that is home to over
25,000 students, plus a few thousand more during home football
games. | myself am proud to call myself a UNL alumnus, where |
earned my Bachelors in Geology in 2019 and had the phrase “Go
Big Red!” forever etched into my heart. And | felt part of my heart
break when | heard the announcement on September 12, 2025,
that UNL was planning to terminate its Department of Earth and
Atmospheric Sciences (EAS).

This grave decision arose the way most grave decisions do. From
financial troubles. With declining enrollment and tuition dollars, the
attrition of state government funds, and rising costs in healthcare
and insurance, the Nebraska University system (NU) found itself $40
million in debt, and in dire need of a correction. UNL, the biggest
university campus within the NU system, went under review and
found that its budget deficit was $21 million alone, and media
coverage of its financial crisis led to UNL committing to an additional
$6.5 million in proactive savings.2 As a way to address the eye-
watering $27.5 million budget deficit, NU president Jeffrey Gold
and UNL Chancellor Rodney Bennett hatched the momentous plan
for UNL; the proposal to shut down six academic programs, with
EAS being the most egregious choice. The other five programs were
Statistics; Educational Administration; Landscape Architecture;
Community and Regional Planning; and Textile, Merchandise,
and Fashion Design. The plan also called for merging together the
Entomology and Plant Pathology programs, and a mega-merger
between Agricultural Leadership, Education and Communication,
and Agricultural Economics. To top it off, the university would also
withdraw $550,000 in state-funded graduate assistantships for
College of Engineering and College of Arts and Sciences students.?
UNL's Academic Planning Committee (APC) was put in charge of
nailing down the details of the budget reduction plan.

One salient detail is that the University also offered a Voluntary
Separation Incentive Fund (VSIP) to tenured faculty who are over
62 years old and have taught at UNL for over 10 years. They would
get 70% of their base salary and an early retirement if they took
the offer.l The loss of the six academic programs would save UNL
$7.7 million, and the remaining debt is planned to be cut through
“administrative action and efficiency.” The only part of that
statement that came with any certainty was that it would negatively
affect the class options for students. Classes with low enroliment
would be cancelled, fewer options for electives would be provided,
and class sizes overall would increase.l Despite what it would mean
for their students, media coverage confirmed the University’s

conviction to their budget reduction plan, stating that “UNL has
to cut $27.5 million from its budget this year, no matter what.”3

AsaUNLalum, | couldn’t evenimagine how they got $27.5 million
in debt. A cynical part of me thought that it was just an emotional
ploy to solicit more donations from alumni. But as the headlines
kept rolling, it was clear that this wasn’t just a talking point. They
were serious about the idea of getting rid of these six programs,
and EAS stood out like a lighthouse. In the Cornhusker state, with
the Ogallala Aquifer and the Elk Creek carbonatite underneath and
Tornado Alley above, the University was okay with there being no
more Meteorology or Geology degrees from UNL.

Figure 1. One of the slogans made to support the Department of Earth and
Atmospheric Sciences on their GitHub page.

This struck a nerve with me. | owe my geological career to UNL. |
wasn’t just a regular old alumnus, but | bore the name of “Nebraska
grad” with pride (admittedly it helped that | entered the workforce
in a different state, where hailing from Nebraska wasn’t the norm).
| can still recall how it felt to tour the campus as a seventeen-year-
old, sifting through college applications, and feel the overwhelming
yet decisive sense of “yep, this is the one!” | recall being blown
away by the Smithsonian-level of quality of the Nebraska State
Natural History Museum, where | would volunteer multiple times
throughout my undergraduate career. It’s thanks to the chance to
serve the Conservation and Survey Division in their groundwater
well drilling program asa summer intern that | learned to appreciate
the amount of coordination, documentation, and travel involved
in a career as a geologist. The curriculum for the Bachelor’s of
Science in Geology was also instrumental in allowing me to take
(and ultimately pass) both the FG and PG exams. But one thing I'm
most proud of —and most grateful to UNL for — is for allowing me
to conduct an undergraduate senior thesis, which used multiple
geophysical methods to map the boundary of the Midcontinent
Rift System in the southeast corner of Nebraska. When | began
interviewing for jobs after graduating, multiple companies told me
they were impressed that | had conducted research and published
my findings with the university, which absolutely helped me stand
out from the crowd of applicants.

1.  Lewis, Justin Diep and lzzy. “Breaking: UNL to Eliminate Multiple Programs as Part of $27.5 Million Budget Cut.” The Daily Nebraskan, 12 Sept. 2025,
www.dailynebraskan.com/news/breaking-unl-to-eliminate-multiple-programs-as-part-of-27-5-million-budget-cut/article_271e48ea-3d90-4518-82d8-

de0b0f06a5c0.html. (Oct. 2025).

2. Peal, Jolie. “UNL Proposing to Eliminate Six Academic Programs.” Nebraska Public Media, 12 Sept. 2025, nebraskapublicmedia.org/es/news/news-
articles/breaking-unl-proposing-to-eliminate-six-academic-programs/. (Oct. 2025).

3.  Johnson, McKenzie. “UNL Students, Professors Hold Demonstration as $27.5 Million Budget Cut Looms.” KLKN, 11 Oct. 2025, www.klkntv.com/unl-
students-professors-hold-demonstration-as-27-5-million-budget-cut-looms/. (Oct. 2025).
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No part of my thesis would have been possible without the
attention and investment of my advisor, Dr. Irina Filina, who began
teaching geophysics at UNL during my sophomore year. Before
taking her classes, | was positive | wanted to be a paleontologist,
but her passion and expertise helped me shift my view towards
geophysics, where my fascination remains to this day. At present,
I'm working on a Master’s degree in Geological Engineering that
utilizes geophysical methods, and | serve as a teaching assistant for
classes that teach geophysics to undergraduate students. Acquiring
that experience with geophysical methods in the field and the lab
was crucial to building my career set so early on in my career, and
Dr. Filina helped make that possible. Now a tenure-track faculty with
ten years of service, and having advised more students than | can
count, she’s continued to have a truly remarkable and irreplaceable
impact at UNL. Earlier this year, she received a Fullbright scholarship
to conduct geophysical research in Iceland, which includes a portion
to take students along for a two-week field trip. She also sponsors
the student chapter of SEG (Society of Exploration Geophysicists),
which won an award for team research efforts last year at the SEG-
EVOLVE geophysical conference. Her leadership has also helped
multiple students present their own research findings at regional
and national scientific conferences. | fall into this category as well, as
it’s thanks to her that | was able to share my thesis at the Geological
Society of America’s Regional Conference in my senior year at UNL.
This is by no means an exhaustive list of her accomplishments and
accolades, it’s just what came to my mind first when | think about
her and all she’s done for me. There’s no way | could possibly thank
her for all the tremendous work she’s done, for me and for all her
students, butif you read through her website, you’ll find a testimony
of the highest recommendation from me!

When the announcement came that EAS was being considered
for closure, it was the faculty like Dr. Filina who were the first
outspoken defenders of the department. The NU budget crisis
was not an unknown issue, but UNL was the only campus within
the system that listed closing academic programs as one of its
measures.2 The fallout to thisannouncement was swift and decisive.
The news spread online, with hundreds of students, staff, and
alumni (including yours truly) weighing in to provide their story
with EAS and UNL.# UNLs chapter of the American Association
of University Professors (AAUP) got involved, helmed under the
presidency of Dr. Sarah Zuckerman, who is also a professor in the
Educational Administration department, one of the six programs
on the chopping block. Even the general public got involved, with
EAS receiving support from local news outlets and members of the
community.5> The question everyone was asking was a simple one.
“Why EAS?” The answer was also simple. In fact, it all came down
to one word. Metrics.

When the NU higher-ups decided that part of the budget
reduction plan would involve cutting academic programs, they
needed a system to evaluate programs to see which ones would
stay and which ones wouldn’t. The Academic Planning Committee
(APC) assembled a list of criteria by which each program would
be graded, utilizing metrics that included student retention rate,
number of credit hours taught, number of PhD graduates, and

research awards for the program.2 However, the exact nature of
the metrics — especially the mathematics used to make judgments
of what constituted a “low score” — were kept in the dark. The
University would not disclose the exact metrics to anyone, not even
when a request for transparency was put forth by the Flatwater Free
Press.® One particular metric that drew a lot of ire was the inclusion
of the Scholarly Research Index (SRI), which was criticized as being
hastily used and comparing different departments unequally. Dr.
Zuckerman described it as providing different weights to faculty in
different disciplines, resulting in apples-to-oranges comparisons
between programs. It also omitted conference presentations and
publications from faculty’s score for no apparent reason. Critics
were also quick to point out that the director of Academic Analytics,
the company that produces the SRI, has stated that this data is
not to be used in a punitive manner, which the University was
flagrantly doing.®

The groundswell of opposition to the UNL program closures
rang out for the rest of September, culminating on the second
week of October, when members of the APC scheduled hearings
with supporters of the six programs. These hearings were closed
to the public, but recordings and transcripts were uploaded to the
university’s website shortly afterwards. Outside the building where
it was held on UNL’s Innovation Campus, protests were carried out
by students, faculty, university staff, and community members from
all over Nebraska for the entire week. The support for EAS itself was
tremendous, with flyers and brochures passed out and signs held
up everywhere, repeating the slogan “No Earth, no atmosphere,
no Nebraska”.5 The hearing for EAS was scheduled for October
10, the final hearing conducted by the APC.7 Present were four
current professors, one undergrad geology student, one Master’s
meteorology student, and multiple alumni in various professions.
For an hour, the department’s supporters voiced their opinion on
the value of EAS to the university and to Nebraska itself, as well as
their criticism of the metrics that were being used so unfavorably
against the department.

One of the most glaring omissions from the University’s metricsis
that it didn’t account for the workforce opportunities that a degree
affords students. Not only are over 92% of EAS graduates currently
practicing in their field or pursuing advanced degrees, but these
jobs are also the ones that are in increasingly high demand.4 Your
job title doesn’t need to end in -ologist for a geology degree to be
useful. One alumnus at the hearing works for the US Army Corps of
Engineers in Omaha, and he hired two EAS graduates for geologist
and geophysicist roles in the past five years.

Another metric that landed against EAS was their low ranking
in number of degrees awarded. The annual number of students
graduating from EAS has seen a lot of ups and downs since 2020. The
peak academic year was 2021-2022, when 26 degrees in Geology
and Meteorology were conferred.2 When | graduated in the Spring
of 2019, | was one of only three BS in Geology recipients. Last
academic year, only 11 degrees were conferred, which is the lowest
the department has seenthusfarinto the decade. Thisis old news to
anyone who's been watching the annual number of “Earth Sciences”
degrees dwindle over the recent years, and it’s no different at UNL.

4.  “Earth and Atmospheric Sciences Calls on Their Community to Share Their Story.” Department of Earth and Atmospheric Sciences, University of
Nebraska-Lincoln, 2 Oct. 2025, eas.unl.edu/news/earth-and-atmospheric-sciences-calls-their-community-share-their-story/. (Oct. 2025).

5. Lucrece, Karen. “No Other Program like This’: UNL Gets Pushback for Ending Earth and Atmospheric Sciences.” KLKN, 15 Sept. 2025, www.klkntv.com/
no-other-program-like-this-unl-gets-pushback-for-ending-earth-and-atmospheric-sciences/. (Oct. 2025).

6.  Wolf, Emily. “As UNL Proposes Steep Budget Cuts, Statistics Faculty Ask Leadership to Check Their Math.” Flatwater Free Press, 17 Oct. 2025, flatwater-
freepress.org/as-unl-proposes-steep-budget-cuts-statistics-faculty-ask-leadership-to-check-their-math/. (Oct. 2025).

7.  Svehla, Corrie. “APC Hearings - Earth and Atmospheric Sciences.” 11 Oct. 2025. APC Hearings, https://mediahub.unl.edu/media/25758. (Oct. 2025).
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Figure 2. Students and faculty protesting outside the building for the Department of Earth and Atmospheric Science’s hearing with the Academic Planning
Committee. (News footage from Nebraska 8 NOW, McKenzie Johnson, Oct.11, 2025)

It’s very common for freshman students to enroll in something
else, then switch majors to Geology somewhere along their
undergraduate track, usually after taking one awe-inspiring class.
It’salso common that a lot of freshman Meteorology majors sign up,
but balk at the number of math and physics courses required. EAS
has plans to address this with a new “Pathways to Success” course
for freshmen. In the hearing, Dr. Clint Rowe attributed this to a lack
of upfront information during undergraduate recruitment. It turns
out that faculty have been cut out of the recruitment process since
the pandemic. Instead, info about the Geology and Meteorology
degrees is being spread by academic advisors who don’t know
the ins and outs of the program. EAS wants to change this. When
prospective students get a chance to speak with faculty during the
recruitment process, they have a better understanding of what the
degree entails and how much work it can be, and these students
arrive on campus feeling more prepared.”

The metrics also penalized EAS for its small size. The metrics
ranked it low in terms of number of courses and yearly research
publications. But it’s a false comparison that a department with
only 20 full-time faculty should match up pound for a pound with
a much bigger department. Additionally, Dr. Erin Haacker pointed
out that — after adjusting for size — the publication, conference
presentation, and teaching track record of EAS was on par with
those of other institutions. This decision was also reached last year
by the UNL chapter of the AAUP.7

The research output of the EAS faculty was flawed in its
measurement. No part of the metrics accounted for the impact
or prestige of the journals in which faculty were being published.
EAS’s average citation rate is over 230 citations per faculty member
per year. EAS also received research funding from numerous
organizations that was simply unaccounted for, namely the USGS,
Nebraska DOT, Nebraska Department of Education, NASA, and
NOAA, totaling over $5.3 million in research funds over the last
decade.” There was no regard given for some of the long-lasting
research efforts EAS has done, whether that be in the Amazon, Gulf
of Mexico, or Antarctica. Throughout Nebraska, the EAS faculty are
highly respected for their numerous cross-disciplinary projects and
efforts. One major example is the Great Plains Community Climate

www.aipg.org

Resilience Institute, which contains 29 faculty members and is led
under Dr. Clint Rowe of EAS. Their research is also highly productive,
with over $24 million in externally-sourced research funds currently
active as of the time of writing, and over $90 million in research
funding secured over the last decade. These numbers don’t even
touch on the nature of their research projects, which are critical for
numerous topical issues, such as groundwater monitoring, critical
minerals, alternate energy resources, climate modeling, and storm
forecasting.

The metrics also only accounted for publications by faculty who
are actively teaching at UNL, which heavily penalizes EAS. They have
lost a lot of high-performing faculty over the last decade, and the
numerous publications and contributions from these faculty were
not taken into consideration at all. | checked the faculty directory
and could count five professors who have since retired from when |
was a student in 2019, most noteworthy being Dr. David Loope (the
Sedimentology Sage) who had been at UNL since 1986.

The proposed cuts would involve terminating 12 teaching
positions from EAS. Along with that, the University told EAS that
certain faculty deemed “high-powered staff” would be relocated
to other departments, like the School of Natural Resources. So,
according to the University’s own standards, the EAS faculty are
too valuable to lose, but the department itself can be scrapped.
I’'m still confused about that. If EAS is cut, the faculty terminations
would start in December 2026. But the University also said that
students currently enrolled in a degree with EAS would be allowed
to graduate with those degrees. | don’t see how both of these
can be true at the same time. How can students graduate from a
department that no longer exists? How can faculty perform their
teaching, research, or outreach if the department doesn’t exist? As
Dr. Adam Houston brilliantly stated in the hearing, “Without EAS,
| effectively become a one-legged stool.”

Some efforts have been suggested for damage control. In the
hearing, EAS mentioned that they can increase revenue by adding a
new non-thesis MS degree in Meteorology, designed to be suitable
for students who are working full-time.” They could also defer some
cost by merging with the Environmental Sciences department,
although that’s not a popular option, given how it could dilute
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the department’s curriculum, research, and outreach efforts. At
present, the BS in Geology is sufficient to allow graduates to take
the FG and PG exams (as | can attest to), and the BS in Meteorology
opens up pathways at NOAA and NWS that are unique in Nebraska.
Such a merger may save UNL some money, but it would hamper
EAS’s ability to uphold the high standard it sets for its Geology and
Meteorology graduates. It’s also been suggested that the Nebraska
Foundation (part of the university’s discretionary endowment)
could set aside the necessary $7.7 million to keep the programs
solvent for at least a year. Last year, 50,000 donors contributed
$389 million to the Nebraska Foundation, so less than 2% of that
donation would be able to keep the six programs afloat until the
University can find another way to reduce its budget deficit.8 Within
this article by the Nebraska Examiner, it’s clear that keeping EAS
intact was the most urgent, which | certainly agree with, but all of
the programs deserve to be supported. It’s not my intention to say
“keep the Geology program and get rid of this other one.”

The APC hearings gave the programs in jeopardy a chance to
provide feedback about the decisions. The final recommendations
to the Board of Regents come on December 5, which will have the
last word on who stays and who doesn’t. The cruel irony is that,
as | write this, EAS’s fate hangs in the balance. But by this article’s
publication date, the dust will have settled and the outcome will
be known. | can only hope that the vast amount of support from
the faculty, the alumni, the students, and Nebraskans far and
wide were enough to cause the University to reconsider. In case
of the worst outcome, it won’t take long for UNL to realize that it
prioritized a shortsighted financial gain over the long-term pedigree
of its academics, its commitment to science and innovation, and
its ability to adequately train the next generation of Earth and
Atmospheric Scientists. Students and staff will be forced to pick
other universities, and Nebraska will emerge from its brain-drain
poorer in spirit than $27.5 million.

8.  Naff, Clay Farris. “UNL Cuts Diminish Us All; Emergency Fund Could Bridge Gap." Nebraska Examiner, 15 Oct. 2025, nebraskaexaminer.
com/2025/10/15/unl-cuts-diminish-us-all-emergency-fund-could-bridge-gap/. (Oct. 2025).

AIPG Speaks Up

The University of Nebraska—Lincoln’s proposed closure of its
Department of Earth & Atmospheric Sciences presents a moment
of real consequence for the geoscience profession, because the
program plays a critical role in meeting the state’s needs for water,
energy, natural-hazards expertise, and workforce development.
AIPG submitted a formal response to the UNL Board of Regents
on December 2, 2025 ahead of the vote on December 5, 2025 to
underscore why eliminating this program would weaken Nebraska’s
scientific capacity and diminish the profession’s ability to serve the
public. But safeguarding geoscience education and the integrity of
our profession cannot rest on one letter alone. Therefore, we share
our response here to inform our members, to model thoughtful
advocacy, and to encourage each of you to speak up—in your
institutions, communities, and professional networks—whenever
geoscience education and public service are at risk.

The following are the two letters AIPG sent to the University
administration and regents. The first letter was sent to the depart-
ment chair, dean and interim vice president and provost on October
13, 2025.

To: David Jackson, Ph.D., Interim Executive Vice President
and Provost
Patrick Dussault, Ph.D., Interim Dean, College of Arts
and Sciences
Clinton Rowe, Ph.D., Chairperson, Dept. of Earth and
Atmospheric Sciences

Dear Drs. Jackson, Dussault, and Rowe,

The American Institute of Professional Geologists
(AIPG) is the largest United States professional organiza-
tion dedicated to the professional and ethical practice of
geology across all subdisciplines of the profession. The
AIPG has approximately 5000 members in 54 countries.
While more than 95% of our membership lives and works
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in the United States, we are globally recognized for our
professional education and certification programs.

The AIPG is shocked and saddened to learn that the
University of Nebraska-Lincoln is proposing the closure
of the Department of Earth and Atmospheric Sciences and
the elimination of all degree programs housed within. We
feel that this proposal is short-sighted and weakens the
economic and scientific strength of both Nebraska and
the United States. We strongly encourage the University
to reject this proposal.

At the same time that the University proposes elimi-
nation of the geology degree, the United States faces a
critical shortage of college graduates suitably trained in
geology and earth science. Two separate trends are com-
bining to create this shortage. First, the post-war baby
boom generation is retiring at a rapid clip, and the earliest
members of Generation X are also reaching retirement
age. The number of retiring geologists is outpacing the
number of graduates each year. Data from the AIPG are
consistent with that observation, with more than 50% of
AIPG Certified Professional Geologists being over the age
of 50. Second, fewer high school graduates are entering
geology degree programs. The reasons for this lack of
new geology students are unclear. Given the current rates
of retirement and graduation rates for geoscientists, the
American Geosciences Institute (AGI) predicts a shortfall
of 130,000 geoscientists by 2030. Itis abundantly clear that
eliminating geology degree programs will only exacerbate
this problem.

The United States’ research | universities are the
lifeblood of innovation and advancement in science and
technology research. New discoveries by these “flag-
ship schools” drive advancement in the applied sciences.

www.aipg.org



The discovery of stable isotope fractionation might have
appeared, at first glance, to be esoteric science. Yet today,
stable isotope fractionation is used to explore for new
mineral deposits, reconstruct past climate, and understand
Earth’s carbon budget. Research-oriented programs, such
as those in the Department of Earth and Atmospheric
Sciences at the University of Nebraska-Lincoln, play a
critical role in developing the new knowledge that leads
to tomorrow’s innovation and advancement.

The United States has committed significant resources
(e.g. the Earth Material Resource Initiative, National
Cooperative Geologic Mapping Program) to identify the
raw materials that will be necessary for our country to
compete in the global economy. Additionally, the ongo-
ing effort to transition to lower impact energy sources
will require a dramatic increase in mineral production.
Geologists will play a critical role in identifying mineral
deposits that can provide these critical minerals. Recently,
geologists have identified a potentially world-class rare
earth mineral deposit in Nebraska, just south and east of
Lincoln. This deposit and others like it will be critical to
future United States success. Shuttering the Earth and
Atmospheric Science Department at the University of
Nebraska-Lincoln, will hinder efforts to provide well-
qualified new geologists to staff important projects such
as this one.

We recognize that the budget process is difficult and
that changes in federal policies have placed economic
strain on many colleges and universities. However, we
believe that the long-term damage caused by closure of
the Department of Earth and Atmospheric Sciences at the
University of Nebraska-Lincoln will far outweigh any
short-term savings. We urge the administration to reject
this proposed closure.

Respectfully,
Aaron W. Johnson, Ph.D., CPG, PG

On behalf of the AIPG Leadership Team:
Sara Pearson, President

Shanna Schmitt, Past-President

Chuck Drake, President-Elect

NEBRASKA EAS DEPARTMENT CLOSURE

strong national reputation for professional education and
certification, AIPG has a vested interest in ensuring that the
United States—and Nebraska in particular—maintains the
scientific capacity required to steward its natural resources
responsibly.

Nebraska’s prosperity is inseparable from the effec-
tive management of its natural resources, especially
groundwater. The High Plains Aquifer, the state’s agri-
cultural base, and the Natural Resources Districts (NRDs)
depend upon professionals with a deep understanding of
Nebraska’s unique geologic, hydrologic, and soil systems.
The Department of EAS provides the state’s only com-
prehensive in-state training pipeline for hydrogeologists,
environmental geoscientists, geochemists, and ground-
water modelers. Discontinuing this program would force
Nebraska’s communities, NRDs, state agencies, and
industries to rely increasingly on out-of-state hires who
lack critical place-based expertise necessary for sound
groundwater management, contamination assessment, and
long-term resource planning.

The loss of Nebraska’s sole Research | program in
meteorology and climatology would further compromise
the state’s ability to prepare for and respond to severe
weather, drought, flooding, and emerging climate vari-
ability. These challenges have immediate implications
for public safety, agriculture, and infrastructure. At a time
when the frequency and intensity of extreme weather
events is increasing, eliminating Nebraska’s central hub
of atmospheric science capacity represents a serious and
avoidable risk.

Geoscience expertise is also fundamental to responsible
development of mineral resources, aggregate evalua-
tion, infrastructure planning, and carbon sequestration.
Nebraska’s recently identified and potentially world-class
rare-earth mineral deposit south and east of Lincoln is a
case in point: its evaluation and future development will
require highly trained geoscientists intimately familiar
with local stratigraphy, structural history, and mineral
systems. Disbanding the program that supplies this exper-
tise would undermine Nebraska’s ability to participate in
national initiatives such as the Earth Mapping Resources
Initiative and the National Cooperative Geologic Mapping
Program.

The national workforce picture underscores these
concerns. The American Geosciences Institute projects a

The following is the letter that AIPG was invited to write by the
department chair, Dr. Clinton Rowe. This letter was sent December
2, 2025.

shortfall of 130,000 geoscientists by 2030, driven by retire-
ment of the baby boomers and early Gen-X populations

To: Jeffrey Gold (UNL President), Paul Kenney (Chair),
Jim Scheer (Vice Chair), Timothy Clare, Jack Stark,
Elizabeth O’Connor, Robert Schafer, Kathy Wilmot,
Barbara Weitz, Libby Wilkins, (UNL Board of Regents)

Dear President Gold and Honorable Members of the
UNL Board of Regents,

On behalf of the American Institute of Professional
Geologists (AIPG), the nation’s largest organization
dedicated to advancing the ethical, scientific, and profes-
sional practice of geology, we respectfully submit this
letter urging the Board to reject the proposed closure of
the Department of Earth and Atmospheric Sciences (EAS).
With more than 5,000 members across 54 countries, and a

www.aipg.org

and declining enrollment in geoscience degree programs
nationwide. The unemployment rate for geoscience degree
holders stands at 1.4%, reflecting sustained and growing
demand. Eliminating EAS would not only deepen this
shortage but would constrain Nebraska’s ability to meet
its own workforce needs in groundwater protection, agri-
culture, environmental compliance, hazard mitigation, and
mineral development.

The Nebraska Geological Survey (NGS), housed within
the School of Natural Resources, is widely recognized for
its excellence in groundwater assessment, geologic map-
ping, and natural-resource management. Its 2024 Annual
Report documents 55 peer-reviewed publications and the
supervision of 19 graduate students, demonstrating the
NGS's central role in supporting workforce development
and applied science. The NGS depends on the graduate
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programs in EAS for talent, collaboration, and research
capacity. The proposed closure would significantly dimin-
ish NGS’s ability to fulfill its statutory responsibilities
and provide the scientific support upon which Nebraska’s
communities rely.

Eliminating EAS would also impose substantial costs
to the Research | status of the University of Nebraska—
Lincoln (UNL). The department contributes meaningfully
to federal research funding competitiveness and interdis-
ciplinary collaboration with engineering, agriculture, and
natural resources. The scientific discoveries emerging
from geoscience—such as stable isotope geochemistry,
sedimentological analysis, and hydroclimate modeling—
feed directly into advancements in agriculture, water
management, environmental remediation, and mineral
exploration. Removing this engine of innovation would
reduce UNL’s research productivity and weaken its
national standing.

AIPG acknowledges the serious financial pres-
sures facing higher education institutions nationwide.
However, eliminating a core scientific discipline central
to Nebraska’s identity, economy, and long-term resilience
is not a fiscally prudent solution. The short-term budget
relief would be eclipsed by long-term economic losses,
diminished research capacity, increased dependence on
external consultants, and erosion of Nebraska’s ability to
meet its statutory and practical responsibilities in managing
water, soil, climate, and natural resources. Amore forward-
looking approach would be to modernize and strategically
strengthen the EAS program—aligning it with the state’s
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most critical challenges and leveraging opportunities for
external funding and partnership growth.

For these reasons, we respectfully and strongly urge
the UNL Board of Regents to reject the proposed closure
of the Department of EAS. Preserving and enhancing this
program is essential to the university’s land-grant mission,
to Nebraska’s workforce and resource security, and to the
nation’s scientific and economic competitiveness.

Respectfully,
Aaron W. Johnson, Ph.D., CPG, PG (AK)

Submitted On behalf of the AIPG Leadership Team:
Sara Pearson, President

Shanna Schmitt, Past-President

Chuck Drake, President-Elect

Despite AIPG’s formal response and the strong voices of UNL
alumni who spoke out against the proposed closure, the University
of Nebraska Board of Regents ultimately voted to discontinue the
Department of Earth & Atmospheric Sciences. But this outcome
reinforces why continued advocacy is essential for our profession.
Programs may close, yet our responsibility to champion geoscience
education—and the vital public services it supports—remains
unchanged. We are grateful to our members and alumni who
stepped forward, and we encourage geoscience professionals
everywhere to stay engaged, visible, and persistent in supporting
the future of our discipline.

www.aipg.org



EXPLORING THE
GEOLOGY OF THE
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The Elephants - Natural
Water Park - Monuments
field trip, originally offered
during the 2025 AIPG
National Conference in
Missouri, is reprinted here
for all TPG readers to enjoy.
Theguidehighlightsthegeo-
logic features, context, and
insights shared during the
excursion, offering readers
an opportunity to explore
and appreciate the region’s
remarkable geology.
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General Geology of the St. Francois Mountains

The rocks in the St. Francois Mountains include extrusive and
intrusive igneous, marine sedimentary, and minor metamorphic
rocks. The oldest are extrusive igneous rocks, generally rhyolites
and felsites. During Precambrian time these rocks accumulated as
a series of lava flows, tuffs, and associated volcanic rocks, aggregat-
ing many thousands of feet in thickness. These rocks are partly
exposed at Johnson Shut-Ins Park. The initial extrusive rocks later
were intruded by granite batholiths, one of which will be seen at
Elephant Rocks State Park. These granites have been dated by
several methods, and the determinations are between 1.5 and 1.3
billion years. Later in Precambrian time there was intrusion of small
mafic dikes along more or less vertical fractures. The rock formed
is basaltic in composition and is diabase and/or gabbro. Several
dikes will be seen a few miles from Fredericktown.

Later in Precambrian time the St. Francois Mountains area was
eroded to a landscape which had a series of ridges and knobs
separated by val-
leys several hun-
dred feet deep. It
was onto this irreg-
ular  topography
that the sea trans-
gressed in late
Cambrian  time,
about 510 million
years ago. During
Late Cambrian time
sea level rose slow-
ly, turningthe knobs
and ridges into a
series of islands.
Sediment was erod-
ed from the islands
and deposited in
the intervening val-
leys as sandstone

and shale. Some
limestones and
dolomites  were

also deposited dur-
ing Late Cambrian
time. By the Early
Ordovician, the
whole area was cov-
ered by the sea and
all the islands were
buried by sedimen-
tary strata. Atseveral
of the stops on the
trip we will see various representatives of these strata.

Figure 1. Stratigraphic column showing rocks pres-
ent in the St. Francois Mountains area.

The Paleozoic exposures on the Ozark Plateau include Upper
Cambrian, Ordovician, Mississippian, and very minor amounts of
Silurian and Devonian strata (figure 1). The Ordovician strata are
very widely distributed throughout southeastern Missouri, and are
generallyoverlainbyMississippianstrata.Inmostofthe Midcontinent
(read: Midwest), fairly thick (hundreds of feet) strata of Silurian and
Devonian age are found between the Ordovician and Mississippian
strata. The absence of these strata in the Ozark Plateau is unusual.
Regional geologic studies show that in some parts of the Ozarks,
Silurian and Devonian strata are found in small patches where they
have been preserved in down-dropped fault blocks. These strata
apparently were deposited in the Ozarks. However, sometime in
the Late Devonian, the Ozarks were gently uplifted above sea level
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into a dome-like structure (figure 2). Faulting and fracturing was
associated with this uplift. In some places, fault blocks were
dropped downward by several hundred feet. Erosion then removed
most of the Silurian, Devonian, and some of the Ordovician strata.
Silurian and Devonian strata are preserved only on small, down-
faulted blocks. During Mississippian time, the Ozark Dome was
covered by the sea, and marine limestones were deposited above
the older strata.

Figure 2. Generalized geologic map of Missouri.

Since Mississippian time the Ozark Dome has been gently
uplifted, probably several times. Today the area is far above sea
level. Taum Sauk Mountain is the highest pointin the state, at 1,772
feet above MSL. Erosion has removed mores strata from the
uplifted area. In the center of the uplift the Precambrian rocks are
exposed as the St. Francois Mountains. The mountains consist of
a series of ridges and knobs with valleys between. Some of the
valleys are remnants from Precambrian time and are partially filled
with Cambrian strata. On a geologic map (figure 2), the St. Francois
Mountains appear to be the center of a “Bulls-eye” pattern, sur-
rounded by concentric bands of progressively younger rocks. The
rocks nearest the center are Cambrian in age surrounded by con-
centric bands of Ordovician, and Mississippian strata.

As streams erode through the Paleozoic strata, they occasion-
ally encounter one of the buried knobs of Precambrian rocks.
Where the stream flows over the Paleozoic (generally Cambrian)
strata, it flows in a fairly wide valley. Where the stream flows
through a valley cut in the Precambrian rocks, the valley is nar-
rower. (Why would this be the case?) Thus a stream may flow
through a wide valley on either end of a narrower stretch underlain
by Precambrian igneous rocks. Such a narrow place is called a
”Shut-Ins”, a term that appears to be unique to the Missouri Ozarks.

Elephant Rocks State Park

Preserved within the park boundaries are large, elephant-sized
boulders of Graniteville Granite. The boulders formed as a result
of extensive weathering along joint planes. Weathering along the
joints has rounded the rock adjacent to the joints, and created
spheroidally weathered rocks. The Missouri Department of Natural
Resources (MODNR) has a nice diagram illustrating the evolution
of the elephant rocks through time. The weathering process left
behind these giant boulders and other, subtle weathering features
such as weathering pits, etched crystals, and residual mineral grains
(or when large, residual knobs.

www.aipg.org
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Figure 3. Geologic map of the St. Francois Mountains. In this map, units labeled ‘v’ are volcanic and
those labeled ‘i’ are igneous. Both types of igneous rocks are Precambrian in age.

The Graniteville Granite commonly is
known as “Missouri Red,” and has been
quarriedintheregionsince 1969 (Kisvarsanyi
etal, 1981). The stone is a popular building
stone and can be found in numerous build-
ings across the Midwest. There are only a
few outcrops of Graniteville Granite in the
area. Based on magnetic anomaly and grav-
ity maps, the formation is hypothesized to
underlie the Belleview Valley, which is a
topographic low.

Kisvarsanyi (1980) has hypothesized that
the granite pluton was emplaced during a
resurgent cauldron cycle. Alternatively,
intrusion of the Graniteville Granite may be
due to back-arc extension during formation
of the Southern Granite Rhyolite (SGR)
province at ~1370 ma (Rohs, 2001).

Johnson Shut-Ins State Park

In 2005, a dam atop a nearby mountain
failed, releasing a tremendous volume of
water into the Black River. Most of Johnson-
Shut-Ins park was damaged. Footpaths
were washed away, and a tremendous
volume of sediment was deposited in the
river channel. We will walk down to the
Shut-Ins and observe the rhyolites.

Aaron
Johnson

TPG Editor Adam Heft stands on the Graniteville Granite at
Elephant Rocks State Park, where linear joint planes control the distinctive

weathering patterns.

www.aipg.org

At Johnson’s Shut-Ins State Park, the Black River cuts through resistant
Precambrian rhyolite, creating potholes and steep-walled channels. AIPG
Executive Director Aaron Johnson stands near the center of the photo, high-
lighting the impressive scale of these geologic features.
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At Johnson Shut-Ins, the Black River has
cut a number of more or less circular pot-
holes into the rhyolite. These are formed in
an area where stream velocity is relatively
high. How might you explain the formation
of such potholes? If we look carefully we
may see evidence for flowbanding in the
rhyolites. How might bands form in these
igneous rocks?

As we leave the Park, we will drive by
exposures of the Upper Cambrian Lamotte
Sandstone.

What is a Shut In?

In the Missouri Ozarks, a “shut-in” refers
to a narrow, steep-walled stretch of a river
where the channel is confined by erosion-
resistant Precambrian igneous rock. As
streams flowing across softer sedimentary
units encounter the hard rhyolite and gran-
ite knobs of the St. Francois Mountains, the
valley abruptly constricts, forcing water
through tight chutes, plunge pools, and
polished bedrock corridors. Johnson’s Shut-
Ins State Park provides one of the best
examples of this distinctive geomorphic
feature, showcasing how ancient volcanic
rocks control modern river behavior.

Learn more about the Taum Sauk
Dam Breach:

Association of State Dam Safety Officials. (2005).
Taum Sauk Dam failure: Case study and foren-
sic analysis. Association of State Dam Safety
Officials. https://damsafety.org/content/
dam-failure-case-study-taum-sauk-dam-mis-
souri-2005

Barr, M. N. (2009). Effects of the Upper Taum Sauk
Reservoir embankment breach on the surface-
water quality and sediments of the East Fork
Black River and the Black River, southeastern
Missouri, 2006—-07 (U.S. Geological Survey
Scientific Investigations Report 2009-5111).
U.S. Geological Survey.https://pubs.usgs.gov/
sir/2009/5111/pdf/SIR2009-5111.pdf

Missouri Department of Natural Resources.
(2005). East Fork Black River: 2005
Biological Assessment Report. Missouri DNR,
Environmental Services Program.https://
dnr.mo.gov/document/east-fork-black-river-
2005-biological-assessment-report

Peterson, J., Zhang, L., Ramirez, A., & McDonnell,
M. (2025). Time series analysis of vegeta-
tion recovery after the 2005 Taum Sauk out-
burst flood (2005-2024). Remote Sensing,
17(9), 1605. https://www.mdpi.com/2072-
4292/17/9/1605

Rogers, J. D., Watkins, S., & Chung, J. (2010). The
2005 Upper Taum Sauk Dam failure: A case
history. Missouri University of Science and
Technology.https://mst.elsevierpure.com/en/
publications/the-2005-upper-taum-sauk-dam-
failure-a-case-history
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Taum Sauk Dam Breach

On the morning of December 14, 2005, a triangular section on the northwest
side of the upper reservoir failed, releasing a billion gallons (4 million m3) of water
in twelve minutes and sending a 20 foot (7m) crest of water down the Black River.
According to AmerenUE, a computer software problem caused the reservoir to
continue filling even though it was already at its normal level. The water overtopped
the walls, leading to the failure at 5:12 a.m. In addition, preliminary indications are
that minor leakage through the dam walls over a prolonged period, had carried
away fine material in the walls, weakening the reservoir's holding walls. Piping
ultimately creates voids in reservoir walls and causes reservoir walls to slump and
fail. The failure of the reservoir occurred as the reservoir was being filled to capac-
ity or may have possibly been overtopped.

There was no overflow spillway. A maximum fill level was reported to be 6 feet
below the top. If the reservoir was filled in 16 hours and is 55 acres across, that
would calculate to about 1 ft of water rise in 12 minutes. The reservoir would have
overflowed in approximately 72 minutes, once the maximum level was exceeded.
It was likely that the reservoir failed once water overflowed the reservoir as
earthen levees will erode when overtopped.

The reservoir had been lined with a membrane in 2004 to minimize water leak-
age. It had been losing two feet of water for some time prior to the installation of
the lining. The phenomenon of fine material being washed out of a reservoir
structure is known as "piping". When piping occurs, the reservoir structure can
settle in or slump, which means water may start flowing over its top — but that is
because a weakened area in the reservoir has settled down.

Periodic surveys are necessary at a reservoir to identify if leakage and "piping"
is occurring.

No fatalities were reported. Jerry Toops, his wife and three children were swept
away when the wall of water obliterated their home. Toops is the superintendent
of Johnson's Shut-Ins State Park and Taum Sauk State Parks. They survived with
injuries and suffered from exposure. The children were transported to a hospital
in St. Louis and later released. One child was treated for severe burns which
resulted from heat packs applied by rescue workers as treatment for hypothermia.

Low cloud levels prevented medical helicopters from flying to aid victims. It
wasn't until the clouds cleared up that the helicopters could retrieve victims. Three
victims, all children, were first taken to Farmington, then they were transported by
ambulance to SSM Cardinal Glennon Children's Hospital in St. Louis. A spokesperson
for the family has informed the media that they do not want the conditions of the
children to be disseminated.

The dam of the lower reservoir held, trapping much of the deluge. If it had given
way then towns downstream, including Lesterville and Centerville would have been
in grave danger. A voluntary evacuation order was issued for those areas, but there
was no damage. The high water was stopped at Clearwater Lake, the dam of which
was not damaged by the rising waters.

A memo from Richard Cooper, superintendent of Ameren’s Taum Sauk
Hydroelectric Plant, indicated that the reservoir had a "Niagara Falls" style overflow
on September 27 at the same spot that was breached, (caused by wave action
related to winds from Hurricane Rita.) Another Cooper memo had also indicated
that Cooper had warned that gauges used to monitor the water height in the res-
ervoir were malfunctioning in October.

Thank you to ﬁetd trip leaders Dr. Aavon Johmson, CPG-12229,

and John Bognar, CPG-08341.

www.aipg.org
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Just beyond Elephant Rocks State Park lies the historic
Graniteville quarry district, where Missouri Red granite was first
quarried in 1869. This deep red Graniteville Granite supplied
stone for the Eads Bridge, St. Louis levee paving blocks, and
the columns of Missouri’s Governor’s Mansion. Pictured below:
Graniteville Granite with drill holes and entry to the Missouri Red
Quarries facility featuring the red granite, and pictured right: the
quarry wall at the facility where monuments are made.

Learn more about Graniteville
Granite and Quarries:

Missouri DNR — Granite overview (includes
Graniteville & Sheahan quarries) Missouri
Department of Natural Resources. (2020).
Granite (PUB2906). Missouri Geological Survey.
https://dnr.mo.gov/document-search/granite-
pub2906/pub2906.

Missouri State Parks — Cultural history of Elephant
Rocks / oldest Graniteville quarry (1869, Eads
Bridge, paving blocks) Missouri Department
of Natural Resources. (n.d.). Cultural history
— Elephant Rocks State Park. Missouri State
Parks. https://mostateparks.com/basic-page/
cultural-history-elephant-rock.

Missouri DNR brochure — Graniteville quarry,
“Missouri Red,” Eads Bridge, St. Louis streets,
Governor’s Mansion columns Missouri
Department of Natural Resources. (2016).
Elephant Rocks State Park (PUB0683). Missouri
Geological Survey. https://dnr.mo.gov/print/
document-search/pub0683.

Historic quarry industry description — first exten-
sive granite quarry at Graniteville (1869),
Schneider Granite Co. Branner, J. C. (1904).

NOTE: The Missouri Red Quarries are a privately owned and operated facility. Please The quarrying industry of Missouri (excerpt
note that for any field trip where you would like to access private property, permission on Graniteville quarries). In Report of the
from the property owner and any terms for access shall be requested and respected. Geological Survey of Missouri (reproduced by

Quarries and Beyond). https://quarriesand-
beyond.org/states/mo/mo-quarrying_indust_
mo_1904_3.html.
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image source: https://www.bgs.ac.uk/news/isle-of-arran-announced-as-unesco-global-geopark/

Dawn Garcia, CPG-08313

Once again, AIPG will have
Down to Earth organize an
international field excursion
for us in 2027. Down to Earth
previously organized trips to
the Scottish Highlands in 2024
and Cornwall in 2025; these
trips were greatly enjoyed
by those in attendance. The
company arranges fantastic
geologic trips with a reason-
able budget. The March or
April 2027 excursion will head
to the Isle of Arran, known as
“Scotland in Miniature”. The
island offers a blend of rugged
highlands, rolling lowlands,
ancient history and charming
coastal villages. The island was
officially designated a UNESCO
Global Geopark on April 17,
2025. This designation cele-
brates Arran’s exceptional geological heritage, which spans over 600
million years of Earth’s history. The Isle of Arran has been described
as “the geologists’ Mecca” on account of the number of university
students who have visited the island for fieldwork over the years.
Even today, students from the likes of the University of Cambridge
carry out their student mapping on the island. It’s also where James
Hutton identified one of the first unconformities in the world.

image source: Google Earth 2025.

Arran’s rocks represent all three rock types, and they range in
age from lower Paleozoic to Tertiary.
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The island's landscape tells a vivid story of:
. The Tectonic plate collisions

Continental drift from the southern
hemisphere

The opening of the Atlantic Ocean

Glacial sculpting of the alpine mountains

Arran is home to rare and endangered species like the Arran
whitebeam, atree that has survived since the last Ice Age. Theisland
supports over 156 bird species, more than 1,000 plant species and
Scotland’s “Big Five” (golden eagles, red deer, red squirrels, otters,
and harbor seals).

We’'ll spend eight nights on theisland, stayingin the Kinloch Hotel
at Blackwaterfoot each night on the island’s west coast within sight
and sound of the sea. The hotel offers excellent accommodation
and food along with facilities that include a small gym, sauna, and
swimming pool.

The trip includes the provision of all meals and daily coach hire.
Travel from the USA would be via a flight to Glasgow, followed by
a train and ferry ride to Brodick.

AIPG members are welcome to contact headquarters (aipg@
aipg.org) to be put on an early list. More details will be developed
in 2026 with rates and dates of the field trip.

www.aipg.org






EXECUTIVE DIRECTOR’'S MESSAGE

Vitor Correia was one of the first people | met
when | came on as AIPG’s Executive Director. Vitor
was the president of the European Federation of
Geologists at that time, and he went on to found the
International Raw Materials Observatory, where he
continues to serve as the Secretary General. Vitor
provides a unique perspective regarding the role that
geologists play in modern society. One of the things
that | have heard him say most often is that geologists
are “solution providers.” Vitor sees our profession
as critical in finding the raw materials that society
will need as we move into the future. Vitor’s idea of
geologists as solution providers inspired me to look
more deeply into the historical role geologists have
played as society has evolved.

By the late 1790s, the Industrial Revolution was in
full swing. The resources available via artisanal min-
ing, farming, and logging were insufficient to meet the
needs of a growing industrial society. Enter William
Smith, a surveyor working on the Somersetshire
Canal. Smith noticed patterns or similarities in rock
units. He studied those similarities carefully and
began to map the surface distribution of rocks in the
area. He went on to create what is widely regarded
as the first true geological map, a product that often
is referred to as “The Map that Changed the World.”
At the same time, James Hutton, a Scottish farmer
and gentleman, was working on his book “A Theory
of the Earth” which outlined the basic principles that
underlie modern geology. It is no coincidence that
modern geology was born at the time society began
to place increasing demands for resources. Modern
geology and the geological profession came to be, at
least in part, in response to these societal demands.

Bythe early 1800s, society had begunto make other
demands. The first anti-whaling protests occurred in
the early 19th century. It is not a coincidence that
society began to switch from whale oil lights to gas
lights at about the same time, with the first gaslight
installed in London in 1807, followed by installation
in Baltimore in 1817 and Paris in 1820. Society had
decided thatit wanted to move away from commercial
whaling and the use of whale oil. It was geologists that
went out and found the methane sources necessary
to meet society’s needs. In the late 1850s, when the
Bessemer process was perfected, steel became a
much larger part of modern industrial society. When
society decided that steel was valuable, it was geolo-
gists that went out searching foriron. No longer would
bogiron deposits or even the Clinton-type iron depos-
its that are present in the Appalachians be sufficient
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Society Asks,

Geologists Answer:

to meet the needs of industrial society. Geologists
went exploring for iron and found banded iron forma-
tions on nearly every continent. Once again, society
decided what was valuable, and geologists went out
to find those materials society needed. Then, work-
ing with engineers and corporations, those resources
were brought to market and manufactured into items
that society required.

In the early 20th century, society truly began to
modernize, and the automobile became ubiquitous.
Copper usage increased dramatically as electricity and
indoor plumbing became widespread. Cities required
concrete, asphalt, and a copper-based power grid.
Society demanded asphalt, gasoline, concrete, and
electric wiring. It was geologists that went out and
found the raw materials necessary to meet the needs
of society. We identified aggregate and limestone. We
found copper deposits. We explored for new sources
of oil and gas to meet ever-growing demand. We did
the hard work to find the materials that were neces-
sary to meet the new demands placed by society.

The publication of Silent Springin 1962 was a water-
shed moment, helping to usher in the modern envi-
ronmental movement. In a roughly ten-year period
between 1967 and 1977, political leaders around the
world signed an entire industry into being with a few
strokes of the pen. The establishment of Earth Day
in 1970 coincided with the National Environmental
Policy Act, the Clean Air Act and the establishment
of the Environmental Protection Agency in the United
States. These events were followed in quick succes-
sion by the London Convention on the Dumping of
Marine Wastes, the Paris Summit, the United States
Clean Water Act (all in 1972), and the Convention
on International Trade in Endangered Species, the
United States Endangered Species Act and the adop-
tion of the First Environmental Action Program by
members of the European Economic Community in
1973. Actions in Australia included the Environmental
Protection and National Parks and Wildlife Acts of
1974. This global movement indicated a fundamen-
tal shift as western society decided that it valued a
cleanerenvironmentandthatitwantedtoaddressthe
legacy of 150 years of unfettered development. It was
geologists that stepped into the breach. Geologists
are ideally suited to work in the environmental
industry because we have to know a little physics,
some chemistry, some biology, and most of all, we
understand how the Earth works. We understand

Continued on p. 34

Two Centuries of Providing Solutions

Aaron W. Johnson, CPG-12229
awj@aipg.org
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PRESIDENT'S MESSAGE

Past-President Sara Pearson’s article in the October-November-
December TPG provided an exemplary path forward for us follow.
Sara described the important work she has started with NESTA
(National Earth Science Teachers Association), ABET and Geo-
ACTS. Her article presented “The Science Communication Gap,”
which we can and should use to tell our story of the importance of
geosciences. I've included it here as a reminder of how to address
these issues, and | will use it as often as possible to remind myself
that we need to tell our story as a narrative and not use so many
tables and graphs that our message gets lost, or the audience loses
interest.

So here is my story, with only one graphic...

This article, which is my first as AIPG President, is a continuation
of Sara’s article; first because it is an excellent description of her
efforts over the last year and probably when she was President-
Elect, and second because | have seen the decline in geoscientists
and geoscience education in high schools in Florida over my career.
For this article, | want to give my historical perspective on these two
observations, because it helps, | think, many of the young geologists
understand the working environment of pre-professional geologist
licensing, and how far we’ve come since then.

When | started my geology careerin 1982, | worked for a govern-
ment agency and didn’t need to be licensed. | worked with many
professional engineers, which is how | learned of their professional
engineer’s license. | wondered why geologists weren’t licensed.

In 1985, | began working for a consulting engineering firm and
reported to a Florida licensed professional engineer. He hired
me because he knew the importance of geology and especially
hydrogeology in Florida, and that it would expand the company’s
expertise. So, for two years or so, he would sign and seal my work
which he did understand, and also understood that it was out of
his area of true expertise.

Florida Statute Chapter 492 is the set of laws governing the prac-
tice of professional geology in Florida. It was made into law in 1987
and he was all for me getting my P.G. license and was a reference
for me when | applied. | give him the credit for seeing the benefit
of getting my license and supporting me in the application process.

Even after receiving licensure, when many municipal govern-
ments advertised for geotechnical engineering services, they
included hydrogeologic investigations and other services that
were much more on the geology side of the equation rather than
the engineering side. It took many years for municipalities to have
separate advertisements for hydrogeologic services and to hire
hydrogeologists on their staff to provide these services in-house.

After 10 years, Florida Statute Chapter 492 was scheduled to
sunset, and we’d lose our licenses. The Florida Legislature was set
to allow it to sunset, but many licensed professional geologists
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Protecting, Defending, and
Improving Our
Geoscience Profession

Chuck Drake, CPG-11179
Chuck@Bio-Techconsulting.com
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contacted the State Representatives and Senators to plead with
them to not let it sunset. Fortunately, many of us knew former
Senate PresidentJon Vogt, who at the time Statute 492 was enacted,
was the Senate President, and was instrumental in getting the law
passed. | have to mention that Senator Vogt was a licensed profes-
sional engineer. Even though he was termed out of the Senate, he
went to bat for us to make sure that 492 did not sunset. If | got
any of that out of order, call Tom Herbert, P.G.,CPG; he was a good
friend of Senator Vogt and may have been one of the first or the
first to contact him and ask for help.

We were successful in keeping our licenses; however, it seems
like every few years there are legislative efforts to deregulate our
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PRESIDENT’'S MESSAGE

Executive Director's Message, Continued from p. 32

how fluids move through rocks. We know how to identify, map, and
manage the contaminant plumes associated with human impacts.
In the 1990s when | was a field technician, leaking underground
storage tank removal seemed to be a daily part of our routine
because society had begun to recognize that storing hydrocarbons
underground came with risk. Mitigating that risk meant identifying
leaking underground storage tanks and the associated contaminant
plumes and doing everything we could to mitigate those impacts.
Geologists were the project managers, removing and remediating
leaking tanks. Once again, it was geologists that were on the front
line of a new industry, working tirelessly to provide the solutions
society demanded.

Today we are seeing the transformation of our energy grid as
society demands more renewable energy, reducing the impact
that our energy system has on Earth’s carbon budget. Geologists
are at the forefront, finding the materials necessary to create wind
turbines, solar panels, and high-density batteries. We explore for
lithium, cobalt, nickel, and copper, working with engineers and
corporations to bring those materials into the marketplace and to
create the goods that society requires.

Today, we stand on the brink of another revolution, the Al revolu-
tion. In less than five years, Al has gone from a novelty to an integral
part of everyday life. The Al revolution promises to transform society
yet again. These Al data centers require tremendous computing
power, consuming large amounts of energy and requiring large
volumes of water. It will be geologists working with environmental
engineers and Al companies that identify locations where these
data centers can be located as well as identifying places where local
resources will be insufficient to meet demand.

For more than 200 years, geologists have been providing solu-
tions for society. In many ways, our profession is a reflection of soci-
ety. Just as importantly, society may very well be a reflection of our
abilities. As we peer into the future, we can be sure that geologists
will be involved every step of the way. As we have for two centuries,
we will be building the foundation of modern society, identifying
those materials that society will need to meet their expectations
for the future. Society determines what is necessary for the future
and geologists say, “l can help you find the materials you need.”

| wish you all a warm, safe, and productive winter.

Aaron W. Johnson, CPG-12229

Protecting, Defending and Improving our Geoscience Profession

profession and lump us in with cosmetologists, body wrap spas,
etc. Over the last 15 years or more, it seems like the frequency of
the de-regulation efforts has increased. | think that de-regulation
was attempted once a year for three years in a row. If it wasn’t it
sure seemed like it.

Recent legislation was put forward to de-regulate ALL licensed
professionals in Florida! We could not find out why the bill sponsor
even put it out there; | was at a conference in October and two state
representatives said no one could figure out why it was sponsored
in the first place. Since no one liked it, it fortunately went nowhere.

We formed the Florida Association of Professional Geologists
(FAPG) specifically to take action to protect our licenses and we
have done that successfully since its’ inception in 1994.

I mention FAPG and now AIPG because the membership in AIPG
was dropping and the FAPG membership was increasing, which is a
reminder to us all that we have to be responsive to our members
(think Sara’s efforts with NESTA, ABET and Geo-ACTS!). In around
2006, Bill Siok, the AIPG executive director at the time, contacted
Dr. Jon Arthur, PG, now AGI executive director, about merging the
AIPG Florida section with FAPG. The FAPG executive committee
met with Mr. Siok and the AIPG president. By joining forces, we
improved both the AIPG and FAPG, and because of that we have
protected our licenses and also provide valuable testimony to leg-
islative committees and boost our profile.

| had heard of the AIPG from a friend and fellow geologist, but
didn’t join because meetings were held in the Tampa Bay region
and it was primarily phosphate mining focused. That college friend,
Jim Pease, wound up being a reference for me when | applied for
my CPG! | wanted to join AIPG because | learned that AIPG was an
important credential to have because of the ethics and integrity
requirements. The AIPG and FAPG had different missions; together
we are stronger than when we were separate organizations.

All of this is to say that we have made tremendous progress in
having geology recognized as an important profession and increas-
ing the career opportunities for young geologists.
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However, as Sara has discussed, many universities have diluted
their geoscience departments by combining them with other
departments or have eliminated or are trying to eliminate them.
| first heard of this as a founding member of the FAPG, and con-
tinued to hear it when | was on the AIPG Executive Committee in
2008/2009. At the AIPG Executive Committee meetingsin 2025 and
our monthly status calls, as well as participating in AGI calls, we’ve
learned this trend is continuing.

In 2009, the University of Florida’s geoscience department was
told that they had to cut their budget so severely, that untenured
professors would lose their positions and teaching assistants
couldn’t be paid, meaning professors would have to teach lab
classes, which would result in their research time being reduced
and research money would be lost. It would have been devastating
to the entire department.

The UF president told the newly hired Dean of the College of
Liberal Arts and Sciences (CLAS) to make targeted cuts not just a
10% cut across the board, so the Department of Geological Sciences
was one of three departments in CLAS that were targeted. The
dean of the college tried to tell us that geological sciences is a small
department so it really doesn’t matter. That didn’t sit well with the
advisory board, department chairman and faculty. It was pointed
out that the geology department was in the black and made money
for the university.

The department’s existence was threatened, and the faculty
and advisory board contacted many alumni to write the dean of
the college and UF president and implore them to not make the
significant cuts. The father of one of the geology students had
taken a big interest in geology and learned of the impending cuts.
Because his son found a great potential career in geology and the
dad found that he loved geology, the dad contacted his friends.
One of whom was Senator Bill Nelson, who flew on one of the
space shuttle missions. Senator Nelson was from the space coast of
Florida, who later became the NASA administrator, and had a keen
interest in the earth and knew about the importance of geology.

www.aipg.org
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Senator Nelson contacted the UF president and convinced him
that cutting the geology department budget so severely would not
be in the university’s best interest. Soon after, the geology depart-
ment had to take only a small budget cut and at the same time was
given the approval to add an associate professor position related
to climate change.

| should add that at the end of this, the Dean of CLAS met with
the advisory board and said that he really did not know of the
importance of geological sciences and just because it is a relatively
small department, doesn’t mean it isn’t critical.
bk

| am encouraged because when | talked with the school board
chairwoman, she immediately understood the need for geologists
in Florida, especially in the water sector. It took only two days for
her staff to contact me to schedule a meeting.

A couple of weeks ago, | met Florida State Representative Doug
Bankson at an event and because he had mentioned something
about the environment during his presentation, | talked with him
during the dinner and told him about the lack of geoscience educa-
tionin Florida. He was immediately interested and gave me his card
and asked me to call his office and set up a meeting.

I should add that at the end of this, the Dean of CLAS met with the advisory board

and said that he really did not know of the importance of geological sciences
and just because it is a relatively small department, doesn't mean it isn't critical.

| think this is the point | want to make about this tangential
story; geoscience departments have been under attack for years
but because of our efforts in talking to anyone who will listen we
reach the right person or persons who can help us. The UF student
who found his calling in geology; his dad saw his son light up and
therefore became interested in geology himself, and who happened
to know Senator Nelson. This is a lesson to learn: that you never
know who you know that may know someone else that can be an
advocate. Same story with Senator Vogt; he remained engaged with
us geologists for years after he left the Senate.

Another disruptor to our profession is the dilution of geoscience
programs across the nation. As Sara has discussed in her previous
articles, many universities have diluted their geoscience depart-
ments by combining them with other departments, or have elimi-
nated or are trying to eliminate them. This was a recurring theme
inour AIPG Executive Committee meetings and monthly status calls,
as well as calls with AGI.

The moral of this is to talk to everyone and let them know, in
story format as presented in Sara’s graphic about the importance
of geoscience in everyday life.

Which brings me to the second part of what | want to accom-
plish; with everyone’s help, is to get geoscience education into or
more visible in the high school curriculum. | heard of this when the
fiasco that | described above was occurring. During that time, the
geological sciences chair said that students would be looking for
courses to take and come across geology/geosciences. The students
and parents maybe remembered something about earth sciences
from middle school, but nothing after that. That told him, and
later me, that could be a prime reason why enrollment numbers
are decreasing.

That experience made me think it was a Florida thing but have
since learned that it is an issue across the nation. Which seems
to make sense because there aren’t enough geoscientists being
graduated to replace the retiring geologists. Again, this is where
working with NESTA and ABET and Geo-ACTS will be a huge help.

Recently, | met with several department directors from the
Orange County (FL) Public Schools (OCPS) to discuss how we can
get earth sciences into the high school curriculum. During that
meeting, | learned that OCPS has elective classes in environmental
sciences, and quite a lot of what is taught is in the geoscience
realm. Perhaps a simple name change would allow the students to
remember geosciences.
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| did, and we met in his district office. | went to the State
Representatives webpage and learned that he is on the Student
Academic Success subcommittee and Career and Workforce sub-
committee. Now | know why he was so interested! He asked what
he could do to help, and | answered that we need to let students
know that there are many career opportunitiesin the geosciencesin
Florida and across the nation and world. | might’ve been too eager
because he jokingly called me a “geoscience evangelist!”

Recently, | was fortunate to attend a University of Central Florida
football game and Florida Lt. Governor Jay Collins and his wife,
Layla, were there. | talked with him for few minutes and mentioned
geoscience education, which | do with every elected official | meet,
and learned that he is interested in education in general and that
Laylaisa committee woman on the Florida State Board of Education.
I did some “geoscience evangelizing” and she said one of her sons is
extremely interested in fossils and does a lot of fossil hunting. Her
suggestion was for me to find high schools that have international
baccalaureate programs and give presentations to them. I'll do that
and keep in contact with her, as well as Representative Bankson.

That’s my story about the things | want to work on and continue
the efforts of previous Executive Committee members and the
advisory committee members.

Each of us has a responsibility to inform the public of our value
to their everyday lives. Remember, we are the gold standard in our
profession, and it is up to us to maintain that standard. Thank you
for being a member of the AIPG and Happy New Year!

=~ ADVENTURE
“> GEOLOGY TOURS

Active Exploration with Enthusiastic Geologists

adventuregeologytours.com

Specializing in group trips, study abroad
programs, & individual travel

2026 & 2027 trips to Patagonia,
Iceland, Costa Rica, and more!

Jan.Feb.Mar 2026 « TPG 35



TEST YOUR KNOWLEDGE

Answers on Page 41

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

1. We are documenting the presence of sedimentary structures in our study area and encounter “lebensspurren.” What have we
found?

a) A type of trough crossbedding.
b) Sedimentary structures created by living organisms that include burrows, borings, trails, tracks and coprolites.

c¢) Asymmetric ripple marks with gentle up-current slopes and steeper down-current slopes formed by flowing water or
wind moving in a generally-uniform direction.

d) Lobes, bulges and lumps that form along bedding planes and which hang down from the upper sedimentary layer into
the lower one.

e) Star graduate student at D.U.M.B. University says: Easy one, dude; it’s the sound a family of lebens makes when purring!

2. “Trottoir” refers to:
a) A narrow (sidewalk-like) intertidal, reef buildup separating the sea from the shoreline.
b) A Cretaceous land-dwelling tortoise.
c¢) Agently-sloping surface produced by wave erosion that extends far into the sea (or lake) from the base of a wave-cut cliff.
d) A sodium-rich, non-marine evaporite mineral refined into soda ash with chemical formula [Na,CO3*NaHCO3*2H,0].
e) A bunch of dudes riding on trotting horses.

3.  “Albian” relates to:
a) The Proterozoic Eon or youngest division of the Precambrian.
b) The youngest or uppermost stage or age of the Lower Cretaceous Period. Albany or
. . Albania?
c) The oldest or earliest stage or age of the Late Cretaceous Period.
d) The oldest or earliest stage or age of the Lower Cretaceous Period.

e) Man, it’s either a dude from Albany, NY, or one from Albania.

4. “Graptolites” were colonial, filter-feeding organisms that lived from Cambrian time to the end of the Cretaceous.
a) True.
b) False.

5. Aroughly linear relationship has been established between two geologic parameters in your field study area. What is the equation
of the line of best fit in your X-Y plot, if the line contains the points (0, -1) and (5, 1)?

a) Y=40X+1

b) Y=04X-1
c) Y=44X-1
d) Y=44X+1

e) Dude, you and your equations! Exasperating!
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Using Midland Valley MOVE to analyze near-
surface geology for construction and
hydrogeologic applications

Mark J. Abolins (Professor, Geosciences Department, Middle Tennessee State University), Kristie
Linstead, Andrew Gibson, Meredeth Bryson, and Hannah Jones

PE Limited donates licenses
for their Midland Valley MOVE
structural geology software (PE
Limited, 2025) to universities for
academic use. Although Midland
Valley MOVE and similar software
packages are typically used to
investigate macroscale structure
at depths commonly targeted
in hydrocarbon exploration and
development, these software
packages can be used for a vari-
ety of applications, including
the investigation of near-surface
structure for groundwater explo-
ration (e.g., De Donatis et al.,
2007) and construction. This
Fall, Middle Tennessee State
University (MTSU) undergradu-
ates will use Midland Valley
MOVE software to investigate
structures at depths of 17 to
81 m which is within the range
typically targeted in groundwater
exploration in carbonates within
the U.S. (Degnan et al., 2021).

Fig. 1. Elevation of top of Late Ordovician Tyrone Limestone. Structure contour map generated in MOVE. Contour

interval: 1 m.

These educational activities built
oninstitutional experience with use of the software to analyze near-
surface mesoscale folds at a construction site during Spring 2021.

In 2021, four MTSU Geosciences master’s students (Andrew
Gibson, Meredeth Bryson, Hannah Jones, and Kristie Linstead) used
Midland Valley MOVE software to create structure contour maps
(Fig. 1) and cross sections through mesoscale folds at depths less
than 50 m beneath the U.S. Army Corps of Engineers Chickamauga
Lock construction site in Tennessee. The Chickamauga lock and
dam were originally built on the Tennessee River in 1940, and lock
replacementisin progress. To support the graduate student project,
the Nashville District provided data from 145 boreholes within the
35 x 180 m lock.

One of the former master’s students, Andrew Gibson, works
in the oil and gas industry as the Measurement While Drilling
Coordinator for Total Directional Services, LLC, but the others work
in other fields. Nonetheless, Kristie Linstead (Jacobs) and Hanah
Jones (Consolidated Nuclear Security) acknowledge that com-
puter literacy and sophisticated software play an important role in
their sub-fields. Kristie notes that computer literacy is needed for
many careers in remedial investigations. For example, Jones uses
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OpenGround to create soil boring logs, groundwater sampling logs,
and well construction diagrams. GIS is used to create heat maps to
display plumes of contamination, and GIS is used to create cross
sections to show well transects and HPT and slug testing logs to
show permeability and groundwater reactivity.
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Two suggestions for
students and early career
professionals

Create and use an individual profes-
sional email address: As one moves from
undergraduate school to graduate school or
the first of what will likely be a number of
different jobs over your career, your school
and/or job email will change over time. In
order for professional colleagues and orga-
nizations to keep track of you, | urge you to
establish an individual professional email
address that you can use for all personal
correspondence with your professional col-
leagues and organizations throughout your
career. | had a conversation with a colleague
at the Annual Meeting who didn’t have a
consistent professional email address and
thus was having trouble keeping up with
various professional organizations and oth-
ers. She has a personal email address for
her personal contacts, which is perfectly
reasonable. The same logic applies to hav-
ing a consistent individual email for profes-
sional use.

Important non-geoscience courses/
skills for professional practice: There are
three non-geoscience skills that you will
need to advance in your professional career.
The first skill is the ability to write well and
clearly. Did you have a college course whose
academic purpose was writing skill? Mine,
English 2, was a seminar focused on a sub-
ject of particular interest to the presenting
professor. While one picked a subject that
sounded interesting, the academic focus of
the course was on writing several papers.
The second skill is public speaking. During
our careers we will have to give presenta-
tions to our employers, to our clients, and
to our professional associations. Speech
courses are offered at college and help cover
a distributive requirement. They require

Topical Index-Table of Contents to the Professional Ethics and Practices Columns

A topically based Index-Table of Contents, “pe&p index.xls” covering columns, articles, and letters to
the editor that have been referred to in the PE&P columns in Excel format is on the AIPG web site in the
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you to give speeches of various types to
the class. An alternative to a speech class is
participating in Toastmasters International,
a nonprofit organization that helps people
improve their public speaking and leader-
ship skills through clubs around the world.
The third crucial non-geoscience subject is
basic accounting. Basic accounting courses
are usually available through community
colleges and are frequently taught by prac-
ticing CPAs. Basic business finance requires
a knowledge of double-entry bookkeep-
ing, P&L statements, and balance sheets.
Project management requires keeping track
of income and expenses.

Areas where technology
doesn’t work

Guanella Pass between Georgetown and
Grant west of Denver is a very popular road
for leaf peepers and for access to Mt. Bier-
stadt, one of Colorado’s 14ers. It is a nar-
row road with limited parking, and the local
police are aggressively ticketing and towing
illegally parked cars. One problem for those
whose cars are towed is that there is no cell
phone service at the top of the pass and
it is sporadic in other parts. This example
serves as a reminder that there are lots
of places where the technology on which
too many of us have become dependent
doesn’t work. Old fashioned maps and
magnetic compasses still work fine in such
areas. Geoscientists generally understand
and use maps. We need to remind the gen-
eral public of their usefulness.

Introduction to this column’s
Al topics

The use of Artificial Intelligence (Al) is
a hot topic these days and was addressed
in talks and discussions at the AIPG Annual
Meeting in St. Louis. The following discus-
sions of various Al use issues reflect the

1.  https://www.geoethics.org/ai-ethics-recommendations.
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interest in Al use and misuse. Interestingly,
the first two articles in the October 2025
issue of PCWorld are “Microsoft’s Windows
future is built on Al, voice, cloud, and con-
text” and “I don’t need Al in Windows. |
need an operating system that works.” The
contrast between these two articles re-
flects the primary issues with Al.

Al Ethics Recommendations
for the geoscience
community

The Task Group on Artificial Intelligence
(A1) in the Geosciences of the Commission
on Geoethics of the International Union
of Geological Sciences (IUGS) issued a
paper, Artificial Intelligence (Al) Ethics
Recommendations for the geoscience com-
munity, on September 26,2025.1 The article
states, “Statistical and machine learning
approaches have supported geosciences
for decades and the rapid adoption of
frontier and generative Al have introduced
new risks and amplifies existing ones.” The
article identifies eight themes with recom-
mendations “to address ethical issues and
concerns. These are: Use Al Responsibly;
Promote Transparency and Explainability;
Consider Bias and Fairness; Obtain Informed
Consent, Protect Personal Data; Practice
Participatory Design and Community
Engagement; Advocate for Environmental
Protection; Integrity in Science, Publishing
and Education; and Consider Geopolitics.
A simple practical one-page summary is
presented for Al Ethics in the Geosciences,
supported by a rich discussion of each
theme with illustrative geoscience specific
examples and reflective questions.” The
one-page quick-look geoscience ethics
guide is included on page 8 that is worth
reviewing.

| urge readers to download and read the
whole 38-page report.

www.aipg.org
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Sleuth unearths citation,
authorship issues at earth
sciences journal

Retractionwatch.com issued an article,
Sleuth unearths citation, authorship issues
at earth sciences journal. “Carlos Conforti
Ferreira Guedes, a geology professor at
the Federal University of Parana in Brazil,

www.aipg.org

came across a paper in the Journal of South
American Earth Sciences earlier this year
(2025) with irrelevant, and in some cases
nonexistent, references.

“Made-up citations can indicate the use
of generative Al in crafting the paper —
but another detail caught his attention as
particularly odd: The researchers on the
paper, a study on the transformation of

the Brazilian coastline, all listed affiliations
in India. Guedes reached out to one of the
editors-in-chief of the journal at the time,
Andres Folguera, on March 10 to notify the
journal about the issues.

“As Guedes and his colleagues noted in a
May 19 blog postonthe Brazilian Association
for Quaternary Studies (ABEQUA) website,
‘there were no citations of work conducted
in Brazil or by researchers who had previ-
ously worked in the region’

“According to the August 3 retraction
notice, the authors ‘were asked to comment
upon the presence of these references in
their work and acknowledged that the refer-
ences were not correct.”

| urge those interested in the details to
download the article from retractionwatch.
com.

The dangers of using Chat
GPT and Al Bot recordings

An article, “Deeply personal Chat GPT
conversations leaked into Google searches,”
in the September ’25 issue of PCWorld, p.
11-12, warns that “Anything powered by a
large language model is generally fed right
back into it for more training.” While the
article focused on personalinformation that
could be searched by Google, the concern
should be equally valid for sensitive cor-
porate or client information that is posted
somewhere in your personal computer or
company data files. According to the article,
OpenAl’s co-chief security officer stated,
“the ability of search engines to index
shared posts has been removed.” This is a
reminder to be very careful when using Al.

Mark J. Howell’s article “Al Bots are join-
ing your calls” in the Jul/Aug/Sep TPG, p.17,
provides another warning about Al, in this
case recordings of conversations you may
have on Zoom, Teams, or similar programs.
These recordings, what Howell calls “Al
Bots,” may be loaded into the searchable
databases that form the backbone of Al
technology. Because of the sensitive nature
of many of these calls for both personal and
business reasons, be very careful about how
they are used. Howell ends his article with
the statement that he uses Al, including in
the preparation of his article. However, his
warning to be careful stands.

False ‘geofacts’ and
promotion of bad policies

Members of the public can and do use Al
to produce articles/papers on various top-
ics. These articles/papers can contain false
‘geofacts’ thatare then usedto promote bad
public policies. When we read such faulty
geoscience information that is contained
within such an article/paper, we need to
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call out the misinformation to the author
and publisher. This should occur whenever
such misinformation is used regardless of
whether we agree or disagree with the
proposed policy.

In summary, Al can provide useful tools
to do a wide range of tasks. Users of current
versions of Microsoft Word (in Microsoft
365) will have noticed that Al-driven gram-
mar checks are now part of a program
most of us use. But grammar checkers
demonstrate that we must evaluate the
Al-generated help. Sometimes it is correct
and sometimesitisincorrect. The user must
make choices. More complex Al programs
provide greater challenges but no less need
for the user, not Al, to be in charge.

Using the net and Al to
develop a test of student
thinking

A colleague who teaches Rocks 1 told

me about an exercise she used to test her
students’ ability to review, critique, and

think about different articles on the same
topic, some generated by Al, some not.
The question asked was what parts of what
articlesare correct, what partsareincorrect,
and why?

As another exercise example, in 1842
Charles Darwin published a monograph,
The Structure and Distribution of Coral
Reefs, Being the first part of the geology
of the voyage of the Beagle, under the
command of Capt. Fitzroy, R.N. during
the years 1832 to 1836. Darwin’s theory,
although missing some important under-
pinning, has been supported by modern
findings including the observation that part
of atoll formation involves crustal sinking
as the site of formation moves away from
a spreading center. An early and a very
worthwhile reading paper (even today) is,
History of Ocean Basins, by H.H. Hess (1962)
in Petrologic studies, a volume in honor
of A.E. Buddington, Geological Society of
America, addresses this issue. Hess began
withthese words: “The birth of the oceansis
a matter of conjecture, the subsequent his-

2. Basin and Range is the first of McPhee’s books compiled into Annals of a Former World, 2000.

40 TPG « Jan.Feb.Mar 2026

tory is obscure, and the present structure is
justbeginningto be understood. Fascinating
speculation on these subjects has been
plentiful, but not much of it predating the
last decade holds water.” John McPhee has
observed that these two sentences may be
among the funniest comments ever made
in a serious scientific paper. Ask students to
read and comment on both papers. What is
right, what is wrong, and what additional
information is required by both papers?
Among other things, reading these two
papers illustrates that fact that older papers
can provide important and useful informa-
tion that supports our current understand-
ing of a topic.

Another topic for students to explore is
in Basin and Range, 1982,2 John McPhee
sums up his exploration of sea floor spread-
ing (plate tectonics) with the following
sentence: “The summit of Mt. Everest is
marine limestone.” Why is this an apt sum-
mary? How did the survey of India lead to
the hypothesis of isostacy? What are the
problems with this hypothesis?

www.aipg.org



ANSWERS TO “TEST YOUR KNOWLEDGE” ON PAGE 36

4.

5.

Answers:

The answer is choice “b” or “Sedimentary structures created by living organisms that include burrows, borings, trails, tracks and
coprolites.” The term “lebensspurren” translates into “traces of life.”

Choice “a” could refer to festoon cross bedding. Choice “c” refers to “current ripple marks.” Choice “d” is the definition of “load
casts.” “Load casts” form when denser, wetter sediment slumps down into a less-dense layer below.

The answer is choice “a” or “A narrow (sidewalk-like) intertidal, reef buildup separating the sea from the shoreline.”
Sorry, no Cretaceous land-dwelling tortoise here. Choice “c” describes a “wave-cut platform.” Choice “d” defines “trona ore.”

The answer is choice “b” or “Albian”, or “The youngest or uppermost stage or age of the Lower Cretaceous Period.” Choice “c” is the
“Cenomanian.” Choice “d” is the “Berriasian.” Sorry, the Proterozoic does not apply here.

Mesozoic Era

Cretaceous Period

The answer is “b” or “False.” Graptolites lived from Cambrian time to Carboniferous time.

(Rough sketch of graptolite)

The answer is choice “b” or “Y = 0.4X - 1.” The proof follows:

Y=mX+b (1)
m=(Y, =Yy /X5 -Xq) (2)
From points (0, -1) and (5, 1) we may write:
m=[1-(1)]/(5-0) (3)
m=2/5=0.4 (4)

Once we have “m” we can use the point (5, 1) to substi-
tute into (1) and solve for “b”:

1=04(5)+b (5)
b=1-2=-1 (6)
Thus, from (1):

Y=04X-1 (7)

Equation (7) is our answer and corresponds to our choice “b”.
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Layered Vapor Intrusion Mitigation:
Field Insights on Integrating
SSD Systems and Vapor Barriers

Robert C. Carvalho, P.G. CPG-10588

The Importance of Vapor Intrusion Strategies

Vaporintrusion(Vl)isacriticalconsiderationintheredevelopment
of brownfields, the reuse of landfills, and the reuse and construction
of contaminated sites. As expectations for long-term indoor air
quality protections rise—both from regulators and the public—
relying on a single mitigation method isn’t sufficient. Today’s
best practices call for layered systems that combine sub-slab
depressurization (SSD), passive or active venting, and vapor barriers
to block and remove harmful vapors before they enter occupied
structures.

According to the EPA’'s Community Guide to Vapor Intrusion
Mitigation (https://semspub.epa.gov/work/HQ/401625.pdf),
several mitigation options are available for both new and existing
buildings. These include:

e Installing vapor barriers, such
as geomembranes or sprayed-on
materials, beneath the slab, to
prevent vapor entry.

e Passive venting systems, which
use subsurface venting layers in
combination with vapor barriers to
enable vapors to dissipate into the
outdoor air.

e Active sub-slab depressurization
(SSD), in which a blower and
suction pit system pulls vapors from
beneath the building and vents
them safely outside.

Integrating these system components
creates a robust, multi-barrier defense

schools, or institutional buildings, active SSDS are typically required
to establish and maintain sub-slab negative pressure. EPA guidance
affirms this trend, recommending active systems for buildings
where long-term reliability is essential.

Vapor mitigation system design begins early in the development
process to ensure the system can manage site-specific vapor levels
and protect occupant safety. Our typical approach combines
subsurface venting infrastructure with a robust vapor barrier,
addressing both vapor transport and intrusion pathways as part of
a unified mitigation system tailored to each project’s risk profile.

Low-Profile Venting: Efficient and Scalable

On large projects, minimizing trenching saves time and cost.
Low-profile venting systems allow gas collection across the entire
slab footprint without the need for deep or disruptive excavations

Figure 1. Layered vapor intrusion mitigation system with GeoVent low-profile venting beneath a spray-
applied vapor barrier. Gases are routed through vent risers for active SSD. Photo courtesy of CETCO.

against vapor intrusion. This layered

methodology ensures durability, performance, and redundancy
across a wide range of soil types, contamination levels, and
structural footprints. This approach not only aligns with evolving
EPA guidance but also reflects a growing industry standard that
prioritizes long-term protection and adaptability in real-world
conditions.

Start with the Site: Evaluating Risk and
Selecting SSD Systems

Every site requires a tailored strategy. Factors such as vapor
source type, soil permeability, building footprint, and occupancy
type influence the selection of the system.

Passive SSD systems (SSDS) may be sufficient for small, stable
retail projects. But for high-volume footprints like warehouses,
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that would be required for standard sub-slab pipe installations.
These systems are highly compatible with vapor barriers and can
be activated post-construction if necessary, offering flexibility as
site conditions evolve.

Integrating Vapor Barriers and SSDS

The EPA’s Citizens’ Guide clearly outlines therole of vapor barriers
as a primary line of defense. Spray-applied systems or sheet-based
geomembranes help physically block the vapor intrusion pathway.

The correct installation sequence is critical:

e  Place venting layer and header piping

e Install reinforced base fabric (for spray-applied membranes)
e Apply vapor barrier: spray-applied or sheet layer

www.aipg.org
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Figure 2. Low-profile venting installed in the field. This design reduces the
need for deep trenching while supporting sub-slab depressurization systems
(SSDs) as part of a layered vapor intrusion mitigation approach.

Figure 3. Spray-applied vapor barrier installation at the grade beam and slab
interface. This monolithic application ensures full coverage and chemical
resistance, sealing vapor intrusion pathways around
footings, utility penetrations, and critical slab transitions.

e  Add protective top sheet (for spray-applied membranes)

e Install blower systems for active SSDS where applicable

e Perform QA/QC testing before pouring the concrete slab

A certified installer will ensure that every transition and
penetration is sealed using manufacturer-approved techniquesand
verified via smoke testing.
Lessons from the Field: Where Systems Fail
(and How to Prevent It)

Barriers and SSDS can underperform if not supported by rigorous
field practices. Common problems we’ve seen include:

e Late-stage slab penetrations made without sealing

e  Barrier damage from rebar, tools, or foot traffic

e  Rushed work without proper curing, testing, or inspection

To counteract these issues, we conduct mandatory pre-slab
coordination, use protective mats over installed membranes, and

test every section prior to pour. These practices mirror the EPA’s
recommendations for building-specific QA/QC.

www.aipg.org

Case Study: 1 Million Square Foot Warehouse,
Northeast U.S.

A recent EAI project involved a 1-million square foot brownfield
redevelopment for a warehouse facility development. Crews

Figure 4. Blower system schematic showing dual-blower setup with piping
connections and integrated controls.

installed multiple active SSD blower skids, over 20,000 linear feet
of low-profile venting, and a full spray-applied barrier system.
Installation took place through winter, requiring close attention
to environmental conditions and curing. Our quality control team
conducted phased smoke testing across every slab section, with all
phases passing on the first attempt.

To ensure both vapor barriers and SSDS deliver reliable
protection, we implement QA/QC procedures immediately
following installation—before slab pour or final cover-up. These
include smoke testing to verify membrane seals and detect
preferential pathways, tracer gas testing to assess sub-slab airflow,
and thorough visual inspection of all seams, penetrations, and
wall terminations. These procedures align with best practices,
verified in guidelines like the ITRC Vapor Intrusion Mitigation Post-
Installation Fact Sheet (https://vim-1.itrcweb.org/post-installation-
fact-sheet/#Smoke-and-Tracer-Gas-Testing), which identifies these
methods as high-impact tools for verifying the integrity and
performance of both active and passive mitigation systems.

Robust Vapor Mitigation: Active Venting and
Vapor Barriers for Real-World Performance

Mitigation is no longer just about compliance—it’s about
durability and adaptability. EPA guidance and public outreach both
point to the value of combining active venting with vapor barriers
and long-term QA/QC for sites such as landfills, brownfields, and
redevelopment sites.

By treating mitigation as a system—not just a product—teams
can deliver performance that holds up under real-world stress,
seasonal variation, and evolving site use. Whether the building is
a healthcare clinic, school, warehouse, or commercial space, the
goal remains the same: protect indoor air with reliable, proven
strategies backed by data, experience, and guidance from the field.

About the Author

Robert Carvalho holds a Bachelor of Science in Geology from
Hofstra University and is a Certified Professional Geologist (CPG).
He has over 30 years of experience managing and directing a wide
range of environmental projects as the President and CEO of EAI,
Inc. https://www.eaienviro.com/.
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castmg for Data:

Where Ficldwo' Weets Fishing Thiips

Mark Nickels, Elena Muir, Dr. Joe C. Yelderman, Jr.

y graduate research at Baylor University was
conducted in the Brazos River Alluvium
Aquifer where I investigated surface water and
groundwater interactions. Since I needed to
measure groundwater levels for an extended
period, several water level data loggers were
deployed in selected wells using 1/16th-inch galvanized steel cable.
This cabling was looped through the data logger, crimped, and
secured to the casing. The thought process being that a strong
connection would be dependable for data collection.

Approximately a month after deployment, my advisor, Dr. Joe
Yelderman, and I returned to the first study site to check on the
data loggers and collect data. We found the first data logger with
no issues and recovered the data. Our luck started to take a turn
for the worse with the second well when we discovered that the
steel cable had corroded and was approximately 1/10 of the original
thickness. Only a couple of the smaller steel strands remained con-
nected to the data logger, and they were black and brittle. Upon
further investigation we were able to disaggregate the steel in our
hands and considered it a miracle that we successfully recovered
the logger with the data.

Following the trip to the field, we attempted to determine the
cause of the rapid degradation of the steel cabling and assumed that
due to the heterogenous nature of the aquifer, that specific well
was contaminated with an unknown substance. This assumption
would soon lead to dire consequences. Approximately 10 weeks after

Figure 1. The open casing well at the second study site with three metal
plates welded on top.
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deploying loggers at the second study site, Elena Muir, another
graduate student from my lab, and I returned to collect data. We
visited two wells at the second study site: a large irrigation well
with limited access due to a turbine pump and an empty 16-inch
casing with three steel plates welded to the top.

When we were pulling the cable up in the irrigation well, we
noticed that it was suspiciously light as we approached the end
where the data logger was attached and there was also a marked
difference in the brittleness of the cable where it was submerged.
To our collective shock the data logger was missing and there
were signs of corrosion with a dark black coating and in several
instances a white slimy crust (with the appearance of a calcium
deposit) on the cable.

Figure 2. The cable that pulled from the open casing with no datalogger
attached due to corrosion.

The results were the same at the second well with the open cas-
ing. After taking a moment to worry about the state of my project’s
budget since I just lost $3,400 worth of equipment, we returned to
Baylor to take on the daunting task of informing Dr. Yelderman.
Thankfully, he was shocked more than angered and was extremely
gracious, so I only had to endure some mild teasing which was a
tolerable outcome.

Once I emotionally recovered, Elena and I set off into the field
on October 15th with renewed determination to recover the lost
equipment. After some words of encouragement, and an edict to
not lose any more data loggers, Dr. Yelderman sent us to the field
with the promise that after a few hours of actively attempting to

www.aipg.org
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retrieve the data logger we would call him so he could coax us to
continue trying. On the drive to the study site we formulated a
plan of action and decided that the open casing well would be our
best shot at a successful retrieval due to its accessibility when we
compared it to the irrigation well.

Upon our arrival at the well in the middle of a recently plowed
field, we set to work unloading our retrieval tools: a reel of fish-
ing line, hooks and weights to create a length of fishing line
with a treble hook and a weight similar to what one would use
for catfish. After dragging the hook on the gravel approximately
60 feet down at the bottom of the casing the line weighted, and
I pulled it up. With a failed first attempt, and the sun rising
higher in the humid Central Texas sky, Elena and I felt the heat
as the temperature rose to 95°F. The lack of shade made this task
particularly grueling, and since we could only deploy one line at
a time, lest we hook ourselves, Elena was primarily relegated to a
safety partner and moral support. After a few hours, we had suc-
cessfully retrieved several pounds of what used to be well casing
which was now pieces of porous rusted iron. At that point, we
concluded that despite our best efforts we had to admit defeat. I
asked Elena to call Dr. Yelderman so we could request permission
to end our fishing expedition and when she put him on speaker,
I decided to give it one last shot and dropped the line. After a few
more attempts something weighted the line, and I carefully pulled
it up while talking with my advisor on the phone. To our shock I
had hooked the top of the data logger!

Figure 3. The successful retrieval of the data logger from the bottom of the
open casing.

With the logger in hand and after several excited yells, we
retrieved the data and even saw the moment in the data when the
water level rose three feet within one sample interval when the
cable broke and were able to adjust for it going forward.

www.aipg.org

While the exact cause of the cable failure has not been posi-
tively determined, it seems likely that there was a biogeochemical
reaction. The aquifer has relatively low dissolved oxygen, moderate
pH and high salinity. Many farmers in the area also commonly
lubricate their irrigation wells with oil that gets into the casing
and provides a source of organic carbon. Due to these conditions,
it is possible that bacteria feed off this source of organic carbon
for cellular respiration using first the minimal dissolved oxygen,
then the nitrates from fertilizer before utilizing dissolved iron,
accelerating the dissolution of any solid iron, such as steel cables
and well casing.

For the remainder of the study, I utilized a chemically resistant
cord made of Kevlar which held up in the local aquifer condi-
tions. Considering the biogeochemistry of the conditions that your
equipment may need to tolerate is vital for successful research
and would have saved us thousands of dollars and arguably, more
importantly, avoided data gaps. From this experience there are
lessons in biogeochemistry that could be explored, discussions
about proper materials for anoxic conditions, but most importantly,
a lesson about perseverance in the field. Mistakes will be made,
issues will be encountered, and if we learn to share them, we can
all become better.

aipg.org * AIPG Mentoring Program.
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Rasoul Sorkhabi, Ph.D., CPG-11981

Geology Study Guides

Dr. Rasoul Sorkhabi is a professor at the University of Utah’s Energy & Geoscience Institute, Salt Lake City.

Email: rsorkhabi@egi.utah.edu

In a previous articlel, | introduced some popular geology books
written for the public. This article is a report from another book-
shelf of my library — a shelf | call “Geology Guidebooks” that | have
collected over the years, initially for my own learning as a geology
student and later for my own review as a teacher (each book has its
own “flavor” in words, pictures and focus). These books offer what
may be called crash courses, review courses, or self-study courses
on geology at a knowledge level between high school and college
education. | am listing some of these books that may help geology
students and teachers, as well as professional geologists interested
in a fast-based review of this subject. These are also great books
as birthday or Christmas presents to friends who are interested
in minerals, rocks, fossils and other “Earth-lore.” Of dozens in my
library, | have selected 14 recent books listed under four categories.

General Geology

1. Geology for Dummies, by Alecia M. Spooner (John Wiley
& Sons, New York, 2020, second edition), 400 pages with
black-and-white illustrations and engaging prose. Part of
the so-called “Dummies” book series, but these books are
for “the Curious” minds.

2. Planet Earth (“Beginners’ Guides) by John Gribbin
(Oneworld, Oxford, UK, 2012), 175 pages, prose-based
overview of geology.

lllustrated Geology

3.

The Rough Guide to Earth, Martin Ince (Rough Guides,
London, 2007), 294 pages, profusely illustrated. A compre-
hensive, introductory coverage of Earth science.

Geology, by Mark A.S. McMenamin (“Smithsonian Science
101" series) (Collins, New York, 2007), 218 pages with lots
of color photographs. Great gift book.

How the World Works: Planet Earth, by Anne Rooney (Sirius,
London, 2020), 208 pages with lots of color illustrations.
Great gift book.

Geology, by Frank H.T. Rhodes with illustrations by Raymond
Perliman (“A Golden Guide from St. Marin’s Press,” New
York, 2001). 160 pages, pocket size. “Fully illustrated.
Authoritative. Easy-to-use.”

Smithsonian’s Earth: The Definitive Visual Guide, by
Douglas Palmer, Robert Dinwiddie, John Farndon, Michael
Allaby, David Burnie, Clint Twist, Martin Walters, and Tony
Waltham (DK Publishing, London 2013), 528 pages, large
format and illustrated. This is one of my coffee table books
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EDUCATOR’S CORNER

Course Reviews and Self-Test Books

8.

10.

11.

Earth Science: Cliffs Quick Review by Scott Ryan (Cliffs
Notes, Lincoln, Nebraska, 2019, second edition), 240 pages
with black-and-white illustration. Great book for course
review.

Geology: A Complete Introduction (“Teach Yourself” series),
by David Rothery (Teach Yourself publishers, Oxford, UK,
2016), 384 pages with black-and-white illustrations.

Geology: A Self-Teaching Guide, by Barbara Munck “Self-
Teaching Guides” (John Wiley & Sons, New York, 2001),
328 pages with black-and-white illustrations and self-test
guestions at the end of each chapter.

Barron’s Earth Science: The Easy Way, by Allan D. Sills
(Barron’s Educational Series, New York, 2003), large-format
378 pages with black-and-white illustrations and self-test
quizzes at the end of each chapter. More on physical geol-
ogy, Earth’s history is not covered.

www.aipg.org

12.

Let’s Review Earth Science, by Edward J. Denecke, Jr.
(“Barron’s Review Course Reviews”) (Barron’s Educational
Series, New York, 2021), 800 pages with black-and-white
illustrations and review questions at the end of each chap-
ter. It also has a companion: Barron’s Regents Exams and
Answers. If you want to test your knowledge of geology,
try this one.

Field Guide Geology

13.

14.

The Field Guide to Geology, by David Lambert and the
Diagram Group (Checkmark Books, New York, 2007, second
edition), 304 pages with lots of illustrations. (1 usually assign
this book to my students to read and write a report to get
extra points in the class).

A Field Manual for the Amateur Geologist: Tools and
Activities for Exploring Our Planet, by Alan M. Cvancara
(John Wiley & Sons, New York, 1995), 334 pages with
black-and-white photographs and bibliography at the end
of each chapter.
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Cuiltting the Cedure off Geolbgy

Support the Foundation of the AIPG

The Foundation of the AIPG supports a variety of programs including 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 organizations. Grant applications are
due March 30, 2026 and can be found here, https://aipg.org/page/Foundation. The Foundation provides
support to AIPG for the undergraduate scholarships awarded by AIPG. Additionally, the Foundation awards
its own William J. Siok Graduate Student Scholarship. Applications for the Siok Graduate Scholarship are due
February 1, 2026 and can be found at this link, https://aipg.org/page/GraduateScholarship. The Foundation
is proud to be able to serve AIPG and the geosciences by providing financial support for these programs.
These grants are only possible through your generous donations. Every donation helps the Foundation
to contribute toward building the future of geology. If you have any questions or comments about the
Foundation, please contact me or any of the other Trustees for additional details and check the AIPG web
site for more information about the Foundation. Your continued support is greatly appreciated. Thank you.

CHike Lrnledd

Michael D. Lawless, CPG, PG
Chairperson, Foundation of the AIPG
540-557-1319 office phone

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

O[O

Scan to donate today!

Donate to the
Foundation of the AIPG
today.
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AIPG member benefit: Enjoy an automatic
15% discount on wealth management advisory fees.

Mercer Advisors was proud to be part of the AIPG 2025 National Conference — The Gateway
for Tomorrow’s Geologists. As a client of Mercer Advisors, you gain a personalized financial
strategy designed around the realities of geoscience work — income cycles, geographic
mobility, and legacy goals by providing:

Clarity across accounts: Consolidate scattered 401(k)s and retirement assets into
one cohesive plan.

Stability through cycles: Create cash flow strategies to weather market ups and downs.

Smarter risk planning: Align liability coverage, business structuring, and tax strategies.

And as your career evolves, whether you are consulting independently, relocating for
fieldwork, or planning for retirement, we adapt your financial strategy to every stage.

Learn how Mercer Advisors helps professional geologists. -a,, ﬁ',‘a:ﬁﬁéi,@*
KX ' Cpp LU

em ks

Scan the QR code to schedule a complimentary consultation
for more information on how Mercer Advisors can help protect
your income, manage risk, and build a legacy.

Mercer Advisors Inc. is a parent company of Mercer Global Advisors Inc. and is not involved with investment services. Mercer Global Advisors Inc. (“Mercer Advisors”)
is registered as an investment advisor with the SEC. The firm only transacts business in states where it is properly registered or is excluded or exempted from
registration requirements. 20251006 812828
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Under the
Graduation Lights:

Joining the Ranks of Professionals

Isaac E. Pope, SA-9950

Graduations are around the corner. It is around this time of year
that a wave of excitement begins to slowly build up to the big day.
Of course, there is still another semester of cram studying, exams,
and haggling with classmates over those infamous group projects.
Yet, you begin to see the light at the end of the tunnel. A prize not
yet in hand but fully in sight.

These are the months of reflection. You may not fully realize it
now, but you have truly come a long way from where you started.
Regardless of whetheryou always knew geology was foryou orifyou
discovered it later in the journey, you have passed some significant
hurdles to join the ranks of a privileged few who dedicate their
lives to the study of our Earth. It is a life of continual learning, and
as such perhaps you feel daunted at how much remains to learn. |
can assure you: the distance you have already come has prepared
you like few others ever will to tackle the breadth of engineering,
applied, or fundamental questions awaiting you.

It is also at this time you are preparing to embark on a new
chapter of your story. Even if you head to graduate school, you are
no longer simply a “student.” You are joining the professional com-
munity, a pantheon of individuals trained and qualified to address
a variety of challenges in the world beyond the textbook. With
this rank of professional, you are about to enjoy several privileges
and responsibilities. Perhaps the most surprising to me was the
transformation from understudy to peer. No longer are you simply
an apprentice; now you are qualified to stand upon your own two
feet. You will still have supervisors and mentors to answer to, but
to many more you will be seen as a professional capable of solving
questions independently. Be mindful of what you say — you might
be surprised how much more weight a stray comment or criticism
now carries!

With your newly minted graduation, you will also act as a repre-
sentative to broader society of our professional community. Unless
you actively engage in community outreach, you may be surprised
at how little most of our society understands seemingly intuitive
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issues in Earth Science. Most people will only ever become familiar
with the dangerously little they learn in primary school, and only a
few of those will take entry level classes in college. Instead, most
perceptions are built around what they see in the news or social
media. In case you have not had the time to keep up with either
during your studies, allow me to catch you up: most of the content
out there is not positive. As is widely known, news media priori-
tizes startling or upsetting stories that sell, and it is these stories,
such as the latest oil spill or high-casualty natural disaster, that will
frame most individual’s ideas on Earth Science. As a geoscience
professional, you have the opportunity to represent and offer new
perspectives into these broader issues.

Notlongago, | myself was told (loosely paraphrased) “you always
hear about people in said scientific field, but you rarely ever know
one for yourself.” Chances are, as a new professional, you may be
the sole representative for the geoscience and geoengineering
professional community for many people in your life. Be prepared
to hear some of the toughest questions facing our society, be
grounded in the latest information available, and be willing to share
so that more will learn to value the contribution of geoscientists
and geoengineers.

Finally, as you approach graduation, it is not too soon to embark
on this journey. For myself, | sported the AIPG stole at graduation.
Not only will you stand out from the crowd for being one of the few
who will wear a geoscience-themed graduation stole, you will also
be one of the few to truly adopt a forward-looking mindset. You
will find that most people enjoy only part of the true excitement of
graduation. Many treat it as a time to “rest on one's laurels,” and
celebrate their past endeavors. However, for the geoscience profes-
sional, you are doing far more than simply graduating. You don the
honor of joining the ranks of professionals. With the AIPG stole,
you carry the promise of us all, the promise to speak and do with
“competence, integrity, and ethics.” You certainly have come a long
way toward competence. Congratulations, soon to be graduates!

www.aipg.org



WSP USA Supports AEG St. Louis Chapter
and AIPG Students at UCA “Down for That”
Outreach at the University of Missouri

Luke Ducey, CPG-12317

On November 4th, 2025 Everett Litton, PE, ENV SP and Luke
Ducey, GIT, CPG of WSP USA visited the University of Missouri
in Columbia to give a presentation as part of the Underground
Construction Association’s (UCA) “Down for That” university initia-
tive and the AEG Mizzou Student Chapter outreach. The event drew
around 40+ students studying civil and geotechnical engineering
as well as geology, all eager to learn more about the underground
construction and tunneling industry.

Everett and Luke presented on the Design and Construction of
the Lower Meramec Tunnel (LMT), a major infrastructure project
serving the St. Louis region. The discussion highlighted the complex
geotechnical considerations, data collection, and reporting that
goes into large tunnel projects as well as the teamwork going into
a project of this size.

In addition to the technical overview, the presentation empha-
sized career pathways in underground engineering, environmental
and geology with the importance of professional societies like
AEG, AIPG and UCA, and the many benefits of getting involved
early through student memberships and scholarship opportunities.
Several Mizzou professors even offered extra credit for attending
the session, which helped drive strong engagement and turnout.

Students were highly interactive throughout the presentation,
asking thoughtful questions about tunneling design, project logis-
tics, and real-world applications. The session wrapped up with
Shakespeare’s Pizza, brought in from a local favorite, and a brief
tour of the Mizzou campus, including a stop at the historic Columns
on Francis Quad.

Luke and Everett of WSP at the Mizzou Quad.

It was a rewarding experience to connect with such motivated
students and share insights into an industry that blends geology,
engineering, and innovation below the surface. The WSP Team,
AEG St. Louis Chapter, local AIPG and UCA members are proud to
support initiatives that educate and inspire the next generation of
professionals in underground construction.

Luke and Everett Presenting about LMT to Mizzou students.

Luke Presenting about LMT to Mizzou students.

www.aipg.org
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AIPG Members

Editors note - As we started last year, we are including a member listing in TPG. The names are organized alphabetically by section and
membership category, and | am pleased to see so many responses this year of members who want to be listed. Hopefully, next year
there will be even more. If you don’t see your name on the list, be sure to opt-in for next year to proudly showcase your membership

and demonstrate what it means to exemplify the Gold Standard of the Geosciences!

Alabama

CPG Members
Marsha Andrews
Bennett L. Bearden
Lee R. Beasley
Christopher A. Bryant
Fred R. DeLeon Jr.
Anthony J. Edwards
Russell C. Griebel
Caryl Orr

Professional Members
Robert S. Fousek
Wesley P. Henson
Travis D. Lowe

Student Members
Anna-Cae Fuller

Christopher L. Hellen Jr.

Caroline Locker
Hannah Vaughn

Alaska

CPG Emeritus Members

Arne Bakke

James W. Deininger Jr.
Holly L. Morris

Walter T. Phillips

CPG Members
Bradley D. Authier
Nathan J. Beauchamp
Julia F. Billings
Patrizia Bolz
Robert N. Braunstein
Ronald A. Brooks
William J. Burnett
Erin Campbell
Ryan D. Collins
Claire M. Costello
Vanessa M. Crandell
Trevor W. Crosby
Andrew L. Dunn
Scott M. Erdmann
Jessica P. Feenstra
John T. Galey Jr.
George P. Garner lll
Howard J. Grey
Brett Harvey
Loren E. Hill
Penny C. Hobbie
Greg J. Horner
Angus King
Russell A. Kirkham
George F. Klemmick

Christina L. Livesey
Nathan S. Luzny
Graham G. Macdonald
Miles S. Macdonald
Brendan Z. McCrum
Paul A. Metz
lan F. Minnock
Mark D. Myers
Kyle A. Negri
Keri A. Nutter
Steven J. Polkowski
Joshua W. Pritts
John A. Rego Jr.
Daniel T. Seamount Jr.
Catherine M. Shuman
Andrew C. Smith
Evan Twelker
Valerie E. Webb
Andrew W. West
Daniel R. Young
Professional Members
Alex M. Brown
Douglas Cook
Rhett Howell
Spencer F. Paddock
Jeanine M. Schmidt
Linda Stromquist
Robert K. Wall
ECP Members
Erika Alexander
Jeremiah Malenfant
Student Member
Leo Asturias
Arizona
Associate Members

Keith W. Scoular

CPG Emeritus Members

Sara J. Clement
Peter H. Dohms
A. T. Graham Jr.
Richard A. Jeanne
Albert L. Lamarre
William H. Langer
John G. Light
Joseph E. Manduke Il
James G. McHone
Syver W. More
David E. Wahl Jr.
CPG Members
Stacie R. Alter
R. D. Bartlett
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Brian A. Beck
Rodney A. Blakestad
Rodrigo Calles-Montijo
Barbara H. Carroll
Qdin D. Christensen
Jeffrey M. Cornoyer
Michael N. Feinstein
Dawn H. Garcia
Peter C. Gibson
Matthew D. Gray
Ryan T. Jakubowski
Paul W. Jensen
Linus T. Keating
David L. Kirchner
Michael Knoper
Michael G. Maslowski
Gregory E. McKelvey
Eric J. Mears
Peter K. Megaw
Nirio Mendoza
Justin R. Mitchell
Allan V. Moran
Robert M. North
Aristeo Nunez-Othon
Ronnie G. Parker
Ann D. Pattison
David W. Peake Il
Bradley D. Ross
Allan L. Schappert
Lawrence Segerstrom
Matthew W. Shumaker
Amer Smailbegovic
Jason L. Smith
Rick D. Smith
William J. Stavast Jr.
Hall H. Stewart
John J. Ward
Paul Q. Warren
Gary D. Weesner
William H. Wilkinson
Brad E. Yonaka
Honorary Member
William J. Siok
Professional Members
Alvin L. Burch
Leighton T. Cruse
Michael L. Daniel
Ryan D. Dunning
Rebecca A. Miller
Peter A. Mock
David A. Nonnast

Jonathan D. Shenk
Pamela K. Wilkinson
Sharon M. Woods
Student Members
Levi De Crescenzo
Aidan Houlgate
Jaxson N. Luke
Lovemore Mphamba
Shambhavi Srivastava
Taylor A. Steinhilber
Arkansas
Associate Member
Kurt Radtke
Professional Member
Brian Reddick
Student Members
Hunter Green
Teagan A. Jones

Korei Teer

California
Associate Members
David Von Aspern

CPG Emeritus Members
Robert W. Bogle Jr.
Neil E. Botts
C. M. Clayton
Martin E. Evans
Bruce M. Gamble
James A. Lehrman
James E. Noble
John G. Parrish
Dee B. Randolph
George Reid

CPG Members
Thomas M. Johnson
Timothy L. Karpin
W. R. Laton
Robert M. Lowry
William E. Motzer
Robert C. Pease
Mark W. Rogers
Michael G. Sholley
Martin Trso
Craig Wright

ECP Members
Dominic Joel Ombati

Honorary Members
Stephen J. Baker
James A. Jacobs
Roy J. Shlemon

Professional Members
William F. Cavan Jr.
Eldon M. Gath
Mehmet Pehlivan
Jonathon Waian

Student Members
Lena M. Anderson
Colin Chamberlin
Robel K. Elaryon
Daniela Galvez
Matthew P. Garcia
Makena Hatch
Siena Hemminger
Tesla Hunt
Aliya L. Khan
Avery |. Laws
Sara Olson
Dominic Ombati
Roberto A. Ruiz
Javier A. Salomon
Ryan Voss
Otis Wickenhaeuser

Capitol

CPG Emeritus Members
Bruce D. Hulman
John H. Talley

CPG Members
Megan E. Carr
Thomas S. Devilbiss
Sabry F. Hanna
Karen L. Jennings

Professional Members
Max Marty Goff
Susan A. Green
Ted Heath

Student Member
Angela M. Whidbee

Carolinas

CPG Emeritus Members
Terry W. Fox
Ivan K. Gilmore
Alexander S. Glover
Marilyn A. Plitnik

CPG Members
Joey E. Dean
Robert S. Hird
Raymond E. Irwin
Karl S. Keim
Brian T. Olin
Orus F. Patterson Il
Scott Stehlik

www.aipg.org



James R. Stroud
Joel J. Trifilo
Cheryl A. Youngblood
ECP Members
Connor McLaughlin
Professional Members
Dennis J. LaPoint
Susan Laughinghouse
Howard L. Mitchell
Sandy Nettles
Jim Peurifoy
Chris Tacker
Julianna Tresca
Student Members
Riliwan D. Abioye
Milagros D. Marrero
Derek Mart
Andrew J. Moore
Muhammad Risha
Sharon Tuominen
Colorado
Associate Members
Peyton N. Jackson
David L. Sharrow

CPG Emeritus Members

Lawrence O. Anna
Paul J. Bartos
William R. Berg
Edward E. Bohn
Raul H. Borrastero
Richard J. Brose
James R. Burnell
Margaret A. Chandler
Bruce A. Collins
Gary D. Davis
Brant A. Dennis
John E. Dreier
Christopher F. Erskine
George T. FitzGerald
Judith E. Flook
James W. Fowler
Rhea L. Graham
Terry Gulliver
Stanley K. Hamilton
Roger Hively
William C. Hood
William H. Hoyt
Walter H. Hunt
Thomas L. Johnson
Allan P. Juhas
Nancy B. Lamm
William C. Lynch
Arthur D. Martin
Robert T. McCusker
Thomas M. Murphy
Edward B. Nuhfer
Jim A. Paschis
Ronald W. Pritchett
Kenneth F. Reighard
George L. Richardson
Lynn F. Schuetter
James D. Shotwell
Lawrence W. Snee
D Randall Spydell
Charles H. Thorman
Joseph R. Wojcik
John H. Wright

CPG Members
Anthony R. Adkins

www.aipg.org

Brian K. Alers

Bruce E. Archinal
David A. Barnett
David W. Bieber

W. W. Boberg

Scott C. Bourcy
Laurie J. Brandt
Charles A. Braun
Joe S. Brinton

Louis P. Bull
William A. Cain
Justin N. Cardwell
William G. Cutler
Kevin C. Donegan
John V. Fontana
David A. Gonzales
Daniel R. Griffiths
Wesley S. Hall

Jack C. Hamm

Dale A. Hernandez
David Hibbard
Christopher C. Higgins
Matthew R. Hoovler
Kristofer T. Hornsby
Amanda C. Irons
Paul G. Ivancie
Heather L. Justus
Leonard J. Karr Il
Tim L. Kent

Darin R. Klewsaat
Todd K. Knause
Wendell A. Koontz
Sean Kosinski
Whitney N. Littleton
James J. LoCoco
Stephen L. Lombardo
Patrick D. Maher
Mark B. Mathisen
Scott McAnally
Michael F. McGinnis
Dennis R. McGrane
Marc D. Melker
Dean M. Misantoni
Kristine L. Mize-Spansky
Timothy E. Mower
Thomas E. Newman
Derek S. Nicholson
Daniel O. Niemela
Harold J. Noyes
Dean Ostenaa

Gary A. Parkison
Douglas C. Peters
William J. Pincus
James R. Piper
Jeffrey A. Pontius
Clay E. Postlethwaite
Jason B. Price
Cristian F. Puentes
Christopher W. Purcell
John J. Read

David R. Rhode
James R. Rice
Sandor Ringhoffer
Ryan N. Rodney
James A. Russell
Michael P. Sheehan
Frank W. Sims IlI
Chris R. Siron
Dejan Smaic
Stephen A. Sonnenberg

Mark E. Stacy
Cathryn Stewart
Charles Sulfrian
Andrew T. Swarthout
Keith S. Thompson
Timothy Thompson
Jon P. Thorson
Douglas H. Underhill
Karen J. Wenrich
Richard L. White
Mark R. Wood

Brad A. Woodard
Kylah M. Wyatt
Mark S. Zellman

ECP Member
Kyle Reamer

Honorary Member
David M. Abbott Jr.

Professional Members
Erin Bouchet
Jessica Cutter
Gerald J. Daub
Eric A. Fritz
Uwe R. Kackstaetter
Darren W. Lamsma
Kevin M. McCoy
Mark E. Mumby
Irene Sittenfeld
Quinn E. Smith
William J. Spitz
Robin L. Swank
Rich Tabaka
Laura M. Tobin
Erica L. Zuniga

Student Members
Christine Ainscough
Connie Cox
Bailey Estes
Victor Fakeye
Braxton R. Fenton
Corey Flynn
Catherine Fontana
Kelsea Kennedy
Rachael H. King
Ameyaltzin V. Luera Jr.
Lameck Maninji
Matthew Mansfield
Caitlin McLaughlin
Maggie Moss
Monike Musser
Brayden M. Parks
Caitlynn M. Parks
Soren Rollin
Dalton R. Seymour
Vivian Sikorsky
Tom Watson
Payton Young

Florida

CPG Emeritus Members

Carl R. Brown
C. W. Houlik Jr.
David J. McBride

Roy Thornton McDaniel Jr.

Bruce W. Nocita
David N. Peacock
James W. Pease
Jeffrey M. Prewitt
Thomas M. Scott
William Szary

John H. Weitz Jr.
Cornelis Winkler 111

CPG Members
Kimberly K. Arnold
Robert M. Baker
Charles W. Drake
Russell M. Dyer
Madeline A. Fell
Aaron M. Getchell
James T. Gross
Thomas A. Herbert
Gregory M. Hitz
Jason J. LaRoche
Richard M. Markey
Heather Marsh
Leigh Marshallsay
Phillippe Martin
L. E. Meade Jr.
Guy H. Means
Ralph J. Meder Jr.
Robert C. Minning
Anne M. Murray
Scott H. Nyhof
Christopher B. Poole
Fred G. Portofe
Andrew J. Romeo
James G. Romeo
lain C. Scarr
Scott A. Sigler
Ted J. Smith
Mark R. Stephens
William W. Stewart I

Terrance J. Zich

ECP Members
Joshua Woosley
Matthew Worthan

Professional Members
Michael C. Alfieri
Samantha Andrews
Peter T. Barts
Clint M. Brown
Nicholas A. Brown
Steven W. DeSmith
Douglas Dufresne
Scott Dyson
Jose Garrido
Daniel Grossman
James D. Olson
John M. Pazel
Bradford J. Radloff
David Warburton
Tyler S. Weinand

Student Members
Bethanie Brown
Sophia Chernoch
Rachel Cuevas
Hanna Grimm
Brittney Hawley

Georgia

CPG Emeritus Members
Glen L. Faulkner
Solomon A. Isiorho
Pamela B. Zohar

CPG Members
James K. Ashworth
Dennis C. Kenney
John F. Salvino
Jerry P. Siok
Conrad Stephenson

Steven J. Stokowski
ECP Member
Edward L. Lo

Professional Members
Daniel L. Centofanti
Henry C. Esterly
Randa R. Harris
Steven D. Jarvis
Calvin R. Johnson
Susan Kite
Andrew May
Terefe Mazengia
Michael K. Meares
Carol Northern
Rhonda N. Quinn
Jack G. Siegel
Ken C. Summerour
Ryan K. Walker
Clayton S. Watts

Student Members
Raymond O. Aderoju
Nathaniel L. Atkins
Claudia Castle
Jade Lassiter
Oyindamola Oseni
Kayla Roth

Hawaii
CPG Member
Wendell X. Wen

Idaho

CPG Emeritus Members
Warren Barrash
Mark A. Gower
Jim Halloran
Stephen L. Holmes
James E. Poulter

CPG Members
Jennifer Baar
Jessica C. Baker
Samuel P. Bourque
Tyson J. Forbush
Nicholas G. Furlin
Gregory D. Moore Il
Robin E. Nimmer
James D. Robinson
John L. Sims
Hugh R. Smith
Bart A. Stryhas
Nathaniel R. Swanson

Student Member
Joseph J. Banza

lllinois-Indiana
CPG Emeritus Member
Harvey D. Pokorny

CPG Members
Konrad J. Banaszak
Victoria M. Broomhead
Gary S. Cipriano
Gregory A. Crews
Todd J. Feenstra
Geoffrey A. Glanders
Brent A. Graves
Michael D. Halsema Jr.
David T. Heidlauf
Paul W. Hohbach
Ronald J. Horan
Mark J. Howell
Gerald W. Johnson
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Mohammad Khadhrawi

Hannah L. Kinzie

Paul W. Lambert

Daniel J. Lombardi

Kevin J. Mallin

Thomas M. Mangan

Craig A. McCammack

Penny L. Padgett

Shane R. Schmidt

Gregory B. Slone

Rob Stanley

Todd A. Thompson
Professional Members

Patricia M. Bryan

Michael W. Fugate

J. David Patton

Kevin W. Reimer
Student Members

Christabel Abugu

Waeil Ahmed

Morgan Ball

Kelsey Engelke

Franklin ljigade

Taryn E. Joest

Aditya Kumar

Thomas Lambert

Robyn Luke

Avery E. Melrose

Ayobami O. Oladapo

Emily Pax

Dipson Pradhan

Lula Staley

Matthew Stoner

Jackline A. Timah

Cayden A. Woolery
lowa-Nebraska
CPG Emeritus Members

James L. Linderholm
CPG Members

Daniel W. Kalmbach

Steven E. Morrissette

Margaret H. Morton-Davis

Scott R. Stanley

Darrick D. Turner

Frank E. Uhlarik
Professional Members

Richard L. Hahler

Charles G. Joyce

Jackie Morrissey

Deborah R. Williams
Student Member

Gabirielle Lambert
Kansas
CPG Emeritus Members

David A. Groves

Michael J. Kirby
CPG Members

James B. Beilman

Edward P. Cross

Neil M. Croxton

Thomas A. Matzen

Andrew D. Whitsell
Professional Members

Joel K. Davidson

Michael E. Selm
Student Member

Alexandra Arimes

Kentucky

Associate Member
Lee Anne Bledsoe

CPG Emeritus Members
Ken W. Fishel
John T. Popp

CPG Members
J. R. Bowersox
William L. Brab
Craig W. Daniels
Frank R. Ettensohn
Donald K. Lumm
Gregory W. Powell
D. Mark Rouse
Michael P. Sanders
Mark F. Sweet
Rudy F. Vogt, 11l

ECP Members
Daniel W. Draper
Matthew A. Hurley
Nathaniel Kidd

Professional Members
Dawn Baase
Todd K. Buchanan
Kevin P. Carey
Benjamin J. Currens
William T. Edwards
Nicholas R. Lawhon
Michael T. May
Randy Shields

Student Members
Phoebe Bathje
McKenzie Bertsch
Lauren N. Breiner
Enrique B. Clark
Alexander Coleman
Hannah G. Conner
Grace Hanson
Kelsey L. Harris
Lucille M. O'Neill
Madison Ritchie
Lauren Tackett

Louisiana

CPG Emeritus Members
vy B. Dupree
Chacko J. John
John E. Johnston Il

CPG Members
Ayobami T. Ayodele
Durwood D. Franklin
Steven E. Whitting

Professional Member
Kathryn A. Chaisson

Student Members
Md Asif Hasan
Daniel O. Owodunni
Hamza Rehmanj

Michigan

Associate Members
Lori A. Near
Bob Tess

CPG Emeritus Members
David J. Adler
Tyrone J. Black
Sarah K. Faldetta
Mark K. Gliha
Daniel J. Hendrix
Julie K. Hewlett
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Virginia L. Himich
Wayne W. Kukuk
John C. Lanigan
Joseph J. Mark
Diana Morton-Thompson
Thomas S. Pavlik
Michael T. Peters
Mark A. Petrie
Kevin D. Ringwelski
Frederick E. Simms
LeRoy W. Smith
John A. Yellich

CPG Members
Michael Adams
Ira Adolphues
Tony Anthony
John A. Bacon
Laura S. Badalamenti
Amie E. Baelstrom
John H. Barkach
Brian A. Beach
Michael E. Belsito
Allan R. Blaske
Gary T. Blinkiewicz
Joe R. Bolin
Donald J. Carpenter
Chris T. Christensen
Timothy R. Cook
Michael K. Cox
Kelly C. Cratsenburg
Kurt L. Cunningham
Rick Dunkin
Jeremy N. Efros
David M. Favero
Gregory H. Fox
Molly Gardner
Christopher A. Gellasch
Bruce E. Gillett
Jeffrey D. Goedtel
David L. Harn Jr.
Leslie L. Hartig
Kristen H. Hasbrouck
Adam W. Heft

Kathryn Hillenbrand-
Strohauer

Benjamin D. Hinks
Jon A. Hirschenberger
Daniel A. Hirvi

Amy L. Hoeksema
Douglas A. Hull
Jason P. Iseler

Eric Kimber

Thomas M. Kinney
Sam L. Kitchin
Bridget A. Klueger
Jason J. Lagowski
Derrick A. Lingle
Leonard C. Mankowski
Aaron A. Martin

Patti J. McCall

Brian A. Meisel

Adam D. Mulling
Alan S. Nicholls
Daniel M. Nida
Stephen M. O'Rielly
Scott G. Park

Emily C. Peabody
Sara K. Pearson

Kirk W. Perschbacher
Christopher S. Peters

Jason E. Poll
Carolyn E. Powrozek
Dawn L. Prell

Patrick O. Quigley
Thomas O. Quigley
Tammy M. Rabideau
Robert T. Reichenbach
Tracy L. Repp

Lesa S. Richardson
Adam J. Richmond
Michael P. Ripley
Jennifer L. Ritchie
Kristine L. Romanik
Joseph C. Sarnecki
Charles M. Schlinger
Mark F. Schult

Mark C. Seaman
Michael W. Sobel
Matthew A. Stuk
Mark B. Sweatman
Nicholas B. Swiger
Jean Talanda

Daniel Ten Brink
Thomas J. Timmermans
Jill Van Dyke
Matthew A. Vander Eide
Richard A. VerStrate
Barrett M. Walquist
Coty Withorn

Adam R. Wrubel
Adam Wygant

Mark R. Zayatzt

ECP Members
Max A. Denny
Karlee I. Foster
Nolan Gamet
Ethan Gardner
Jack D. Hines
Sienna M. Meekhof
Olivia Mitchell
Amy R. Towell

Honorary Member
Larry M. Austin

Professional Members
Travis K. Bauer
Caitlin Cisco
Andrew Dubay
Stuart J. Dykstra
Casey L. Ehlert
Leah Gies
Michael S. Home
Anthony Mack
Jolene T. Melchiori
Greg N. Miller
Ashley A. Reibel
Brett Shoaff
Olivia Sly
Amanda L. Smith
William Weiss
Pamela A. Wheeler

Student Members
Samin Abolmaali
Rebecca L. Albers
Jonah Bartels
Charles R. Bonten
Grace Booza
Michaela S. Brossman
Cal M. Butts
Rhys G. Campbell

Tinashe T. Chawafambira
Coreena Crummel
Chris Finley
Clarissa Gordon
Grace Griffin

Jordyn Harvey
Kaylee A. Harwick
Amy Haslam
William Hays
Thomas R. Howe Il
Ashley Jones

Kelli Jurich

Zach Kitchens
Gouro Koita
Vanessa Kraemer
Grace E. Lahti
Caroline LaPointe
Patience Madzorera
Thomas P. McCourt I
Sara McNett

Ben K. Mperekwa
Caiden K. Nawrocki
Andrew J. Neckermann
Jing Ci Neo

William J. Ojala
Demetri J. Papas
Linus Resek
Madeline M. Revill
Richard E. Riekse
Devon Risacher
Andrea Rosenau
Akintunde S. Samakinde
Alec A. Schulte
Lauren Sibu

Erika Sinn

Loren R. Solomon
Madison Sorensen
Natalie R. Sorensen
Trevin A. Sulentich
Kiara Williams
Nathan Wittbrodt

Minnesota

CPG Emeritus Members
Thomas P. Clark
Curtis M. Hudak
Bruce W. Kramer
Jeanette H. Leete
Stephen D. Pettit
Roger D. Sharpe

CPG Members
Kelton D. Barr
Chris J. Braaten
Michael L. Bratrud
Jim de Lambert
Susannah Duly
William L. Everett
Edward W. Gazzetti
Jason A. Gelling
John C. Greer
Daniel E. Hunter
Jennifer Jevnisek
Bruce D. Johnson
Kenneth E. Meek
Steven M. Pinta
Damon M. Powers
Jason L. Richter
Shanna A. Schmitt
Michael R. Schuler
David Schultz
Mark J. Simonett
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Ronald A. Steiner
Terrance E. Swor
Jakob M. Wartman

Jennifer B. Wolff

ECP Members

David A. Ahumada
Patrick J. Timmermanm

Professional Members

Barbara J. Bickford
Benjamin Chorn
Vanessa L. Demuth
Jim Doten

Tristin L. Faust
Miller R. Gruenewald
Michael D. Hayes
Robert Heimbach
Beth Lauzon
Valerie E. Sheedy
Jacob Smokovitz
Christine Tufts

Student Members

Phillipe Lima
Francesco Marchio
Brynn Miller

Jack W. Riley
Claire Sazama
Gregor Tobias
Elizabeth Trevathan
Lily A. Zugschwert
Megan E. Metcalf
Sanjeev Parajuli

Missouri
CPG Emeritus Members

Mimi R. Garstang
Richard D. Hagni
Michael W. Ruddy

CPG Members

Timothy C. Biggs
Luke Ducey
Christopher M. Hogan
John T. Howard
James M. Jacobsen
Russell E. Myers
Laurence M. Nuelle
Robert M. Rohlfs
Adam J. Rosenfelder
David C. Smith

Kyle E. Williams
Stuart C. Williams

ECP Member

Mackenzie Moorhead

Taylor Trudell
Yvon Ukwishaka
Zachary Weis
Lauren Wratchford
Montana
CPG Emeritus Members
James P. Dahy
James B. Lincoln
James F. Orofino
Michael J. Pasecznyk
CPG Members
Jennifer A. Backlin
Kyle Brangers
Joshua D. Brewer
Brian P. Crowley
James W. Dawson
Matthew G. Deeks
Derek D. Duncan
Fess Foster
Paul A. Holick
Matthew D. Ladvala
Eric A. LeLacheur
James R. McGill
Gretchen E. Moore
Benjamin Somps
Amanda L. Willingham
Eugene A. Yates
David J. Erickson
ECP Member
Natalie Shepherd
Professional Member
Timothy A. Dodd

Student Member
James A. Oyelayo

Nevada

CPG Emeritus Members
Gaylord Cleveland
Richard M. Perry
Neill H. Ridgley
Carl D. Savely
Andy B. Wallace
Nancy J. Wolverson

CPG Members
Mark J. Abrams
James L. Balagna Ill
Tyler C. Baril
Michael C. Baumann
David H. Bernosky
David R. Boden
Jonathan M. Brown
David A. Browning
William D. Burstow

Honorary Member
John L. Bognar

Professional Members
David J. Keller
Adam Shaw
Deanna Wolfe

Student Members
Bezali Danso
Andrea Franklin
Zachary Klein
Nikolai D. Marmouget
Adeyinka Olaseinde
Jenny Page
Isaac E. Pope

Andrew Rothschild
Averbach

Patrick H. Szopinski
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Thomas E. Callicrate
Jon C. Carlson

John G. Cleary
Kenneth N. Coleman
Alan R. Coyner
Kevin D. Creel

David J. Donovan
Brigid Doran

Herb C. Duerr
George J. Eliopulos
Robert P. Felder
Gregory C. Ferdock
David C. Flint
Nathan A. Forsythe
Gregory M. French
Anthony M. Gesualdo
Isabella Gredzinski

Robin E. Hendrickson
William C. Howald Sr.
Ernest L. Hunsaker IlI
Robert L. Kastelic Jr.
Bryan A. Kellie
Richard R. Kern
Joseph A. Kizis Jr.
Paul D. Klipfel
Fleetwood R. Koutz
Kevin W. Kunkel
Kelly Lippoth

Ashley Lobdell

Brian Maher

John C. Marma
Laurence G. Martin
Walter M. Martin
Paul R. Mattinen

A. L. McMonagle
Ajeet Milliard

Justin B. Milliard
Regina M. Molloy
Paul D. Noland

Scott A. Petsel

Reed J. Poderis
Jonathan G. Price
Richard R. Redfern
George A. Schroer
Mark D. Stock
Donald G. Strachan
Robert E. Streiff
Debra W. Struhsacker
Eric M. Struhsacker
Robert D. Thomas Jr.
Mark W. Travis
Kenneth N. Tullar
Derick L. Unger
Richard G. Walker Jr.
Steven |. Weiss
Jesse D. Wellman
Douglas E. Wells
Jason R. Wickum
Dean T. Wilton

John D. Wood

Reid I. Yano

Danny Zampirro

ECP Members

Clayton Freimuth
Justine Overacker

Honorary Member

Kelvin J. Buchanan

Professional Members

Patricia L. Capistrant
Cathleen M. Cox
Nicholas Rizopoulos

Student Members

Bobbie R. Bobbie
Evelyn Campbell
Travis Fisher
Nathaniel Valentine
Jack Weber

James P. Woods

New Mexico
CPG Emeritus Members

M. James Aldrich
James A. Bonner
Bruce C. Fuller
Bruce W. Furst
John M. Gillentine
Steven C. Hamp

John W. Hawley
Steven M. Huddleson
Thomas L. Leck
Timothy D. Master
Stephen L. Peterson
Susan K. von Gonten
Anne D. Weber
CPG Members
Mike E. Brazie
Joseph F. Chandler
David D. Decker
Phillip R. Goetze
Timothy M. Haller
William C. Haneberg
Miori Harms
Stephen R. Maynard
Daniel L. McGregor
Virginia T. McLemore
Robert W. Newcomer Jr.
Charles W. Schick
John D. Sorrell
Rita M. Teal
John L. White
ECP Member
Nicholas G. Harrison
Professional Members
Corbin Carsrud
Gustav J. Holm
Student Members
Leandre R. Ball
Charles Kershaw
Rick Martinez
Bailey K. Nez
North Dakota
CPG Member
Derrick R. Placek
Professional Member
Shane Miller
Student Members
Md Helal Ahmmed
Daniel B. Brunson
Ryan Case
Andrew J. Dooley
Jonathan Sarko
Ibrahim Zallum
Northeast
Associate Member
John Lamprecht
CPG Emeritus Members
Boyd Allen Il
Richard J. Baldwin

John T. Pieriboni
Peter Rosen

John H. Ruhl

Arnold Schiffman
Douglas E. Simmons
Paul V. Smith

David H. Speidel
William D. Spronz
Timothy Stone
Dennis F. Unites
Eric A. Weinstock
William C. Williams
Margaret M. Winfield
Joanne M. Yearyr

CPG Members
Saul Ash
Jason A. Beach
Kenneth M. Biegert
Michael L. Bloom
Jeffrey A. Bohlen
Thomas H. Bosshard
James R. Bowes
James E. Cahill
James A. Capasso
Curtis Cappellano
Robert C. Carvalho
George D. Casey
Henry P. Clauson
Andrew D. Clift
Erika Cozza
Thomas V. Danahy
Stephanie O. Davis
Mark M. Dennen
Martin P. Derby
Karen B. Destefanis
Krista L. Dobbins

Elizabeth M. Dobson-Davis

Candace Dykeman
Dylan E. Eberle
Gene P. Fowler Jr.
Jeffrey D. Gardner
John M. Gavras
Frank Getchell
Anthony P. Giunta
John A. Golden Jr.
Gerald Gould
Joseph A. Guerriero
Altan R. Gulumoglu
Terrance R. Haelen
David G. Harwood
Craig D. Heindel
Dean H. Herrick
Jefferson P. Hoffer

Robert P. Blauvelt
Robert J. Cardinale
John M. Chamberlain
R Laurence Davis
Kevin J. de Mauret
Michael S. Healey

Kenneth Hnottavange-
Telleen

Ellen F. Hodos

Perry C. Howard
John M. Hughes
Haig F. Kasabach
Ellis Koch

Caron S. Koll

Ralph S. Lewis
Joseph J. Lifrieri
Luke E. Mahier
Robert G. Marvinney

Rebecca K. Hollender
Scott M. Hulseapple
Jan P. llves,

Richard J. Izzo

Eric M. Johnson
Raymond C. Johnson
Thomas M. Johnson
Sofia M. Kaczor
Michael V. Kapareiko
David J. Keil

Stephen J. Kester
Raphael V. Ketani
Michael Kirchenbauer
Holly E. Kneeshaw
Andrew M. Koenigsberg
Mossbah M. Kolkas
Brian E. Kortz
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Jeffrey T. Lawson
Nicholas D. Legere
Walter T. Levendosky
Clifford R. Lippitt
James A. Luker
David A. Mako
Michael Manolakas
James L. Marolda
Charles E. Martin
Katherine McDonald
Jessica L. McEachern
Kenneth McGill
Joshua C. Millard
Peter S. Morton
Christopher J. Motta
John M. Nadeau
William S. Neubeck
William D. Norland
Robert L. ONeill
Timothy J. Pac
George R. Pafumi
Douglas E. Paquette
Derek Pizarro
Donald L. Pomeroy
Jonathon D. Puliafico
John F. Rice

Charles A. Rich
Dorothy A. Richter
James A. Ridenour
John Q. Robinson Jr.
Luigi Russo

Mathew L. Sandefur
David Scott

Sanjay P. Sharma
Michael R. Sherwood
Mark C. Shutty
William V. Silveri
Barrett L. Smith
Daniel J. St. Germain
Glen D. Stefaniak
Guy A. Swenson I
Kenneth D. Taylor
Margaret A. Thomas
Steven M. Trader
Russell B. Urban-Mead
Stephen F. Urschel
Nicholas Valkenburg
Richard S. Vandenberg
Philip J. Villeneuve
Steven M. Vinci
Derek C. Volkin
Andrew D. Waring
Michael D. Weaver
Kenneth P. Wenz Jr.
William T. West
Christopher M. White
Keith A. White

David T. Williams
William B. Winkley
Mike F. Wolfert
Aaron M. Yecies
Dino L. Zack

Honorary Members
Charles W. Dimmick
Robert H. Fakundiny
Richard H. Young

Professional Members
Brent V. Aigler
Callum Duffy
Thomas R. Dwyer

Cecilia C. Fontana

John H. Guswa

Lilith J. Mercier

Kenneth W. Milender
Larry Page

Stephen S. Potts

Glenn P. Schifferdecker
Miles E. Waite

Darwin B. Werthessen Jr.

Student Members

Kayode J. Agboola
John O. Ajayi
MaryAnne Anderson
Derek A. Berman
Madison Braswell
Dominic DiBlasio
Brooke Evans
Amber R. Gorman
Kayla L. Hannon
Gary Hoehne
Matthew James
Annalise Kennedy
Zak Knowlton

Colin Kulak

Michael K. McGough
Dillon Melendez
Carrie A. Neurohr
Zoey Russo

Alyssa Schaeffer
Shahriar Bin Shahid
Meagan Taylor
Brian S. Walk

Ohio
CPG Emeritus Members

William B. Barber
John T. Blackman
Curtis J. Coe
Stephen R. Doe
Michael R. Mannon
Mark R. Rowland
William E. Shafer
Richard J. Trippel

CPG Members

Linda K. Aller
Robert E. Andrews
Wendell L. Barner
William R. Beach
Jason L. Blackburn
Rachel Bosch

Paul D. Chasco
Benjamin Chenoweth
Dennis P. Connair
Thomas R. Covrett
Rick L. Darr

Hugh K. Downer
Michelle L. Eckels
Edward G. Epp
Colin O. Flaherty
Chase C. Forman
Michael J. Friedhoff
Michael T. Gibson
Shavonne D. Gordon
Zachary B. Hamilton
Rebecca S. Hart
Scott T. Hershberger
D. M. Jones

Bradley J. Keller
Richard J. Kenter
Gregory S. Kinsall
Colleen A. Lear
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Anthony J. Limke
Thomas J. Mignery
Joseph M. Montello
David B. Mustafaga
Patrick E. Nortz
Gregory Nowak
Marc B. Okin
Matthew S. Pesci
Karen Radomski
Kyle A. Rawson
Susan Riddle

Mary L. Rochotte
Bruce A. Savage
Thomas P. Shalala
Brent R. Smith

Jim C. Smith

Kelly C. Smith
John C. Spurney
Frank J. Tokar Jr.
Jeffrey R. Varga
Christopher E. Wright

ECP Members

Katherine Bossert

Daniel J. Courtright-
Herman

Sean P. McGuire
Brigitte M. Petras
Edward J. Powell
Corey V. Thiergartner
Hannah Weaver

Professional Members

Evan L. Cox
Colton B. Creal
Erik Larson
Barbara McGavern
Philp P. Painter
Kevin D. Svitana
John R. Timmers

Student Members

Kaiya Bensing
Kayelyn Crofford
Jenish Khatiwada
Thomas Willem B. Koebel
David Lester
Rebecca Liebson
Martin Antonio Lorca
lan M. McCartt
Thomas Mericle I
Patrick C. Osinski
Nitin Paliwal
Zachary Rynder
Colton Schultz
Jamie Dale Singer
Kaiden W. Sykes
Renie Thomas

Holly VanWagner
Anastasia Walker

Oklahoma
CPG Emeritus Members

Robert A. Hall
Daniel B. Honeyman Il
Kenneth S. Johnson

CPG Members

Bert B. Fisher
Taru K. Holinsworth
Kurt W. Lampi
Bay R. Woods

ECP Member

Jessica Nichols

Student Members

Adeleye Adedokun
Joshua Deen

Daniel Duah-Boakye
Kehinde Egunjobi
Caleb S. McCullough
Magnolia McLaughlin
Jackson L. Roush

Oregon-Washington
CPG Emeritus Members

Emery P. Bayley
Michael G. Bersch
Victor R. Calloway
Harry C. Day Jr.
Brian W. Ganoe
Charles A. Kittner
John E. Murnane
Michael R. Root
Andrew H. Rorick
James R. Staub

CPG Members

George H. Bennett
Christina K. Bentz
Keith R. Blair

David S. Boyer
Edward G. Bryant
Nathan I. Chutas
David A. Cook
Christopher M. Dail
Kyle D. Erdmann
Edward E. Gates
James E. Hay

D. B. Jones

Robert E. Kell
Graham L. Kelsey
Timothy R. Kingsley
Paul R. La Pointe
Matthew J. Lambiotte
Linda E. Mark
Gregory A. McCormick
Riley J. Millington
John S. Oldow
Kevin A. Schleh
Terry A. Sprecher
John F. Wark

Professional Members

Erin Lynch
Rebecca Springer

Student Members

Benjamin B. Agyemang
Sean B. Taylor

Pennsylvania
CPG Emeritus Members

John W. Jengo

Peter D. Muller
Thomas J. O'Brien

T. J. Shanks
Thomas P. Stefansky
Robert W. Zei

CPG Members

Scott R. Anderson
Bernard B. Beegle
Mark G. Creager
Clifford H. Dodge
Raymond M. Follador
Charles E. Haefner
Josh C. Hickman
Valerie E. Holliday
Kevin C. Kilmartin

Robert W. King
Peter R. Lamont
Matthew J. Lock
Thomas F. Maguire
Janine S. Mauersberg
Dennis A. Noll
Jeffrey C. Obrecht
Brad C. Peek
Mark E. Portman
Gregory P. Smoot
Sonya Y. Ward
Richard S. Werner
Professional Members
Ronald L. Musser
Brian T. Redmond
Jonathan F. Wallace
Student Members
Ahmed Adeyekun
Mea Cash
Mackenzie Choffel
Kate M. Frederick
Rachel Fuss
Reid A. Haugen
Christian J. Lundy
Ryleigh J. Schultz
South Dakota
CPG Emeritus Members
Thomas V. Durkin
Gary H. Haag
CPG Members
Jason M. Felsman
William T. Gehlen
Matthew Hicks
Joy L. Lester
Marc A. Macy
Bradley J. Peschong
J. Foster Sawyer
David J. Watterson
Linda J. Watts
Umit Yildiz
ECP Member
Alexis Andrade
Professional Members
Tim Cowman
Michelle L. Ozarowski
Christopher J. Pellowski
Student Members
Anna Baar
Tennessee
CPG Emeritus Members
Lawrence |. Benson
Paul F. Brown
Jeffrey D. Carman
Robert C. Freas
Mark Hostetter
Gary R. Siebenschuh
Lawrence C. Weber
Ronald P. Zurawski
CPG Members
William D. Backus
Alan T. Dafferner
Mark A. Herndon
Robert P. Highsmith
J. Todd McFarland
Bruce E. Phillips
Paul V. Stoddard
James F. Venendaal

Professional Members
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James E. Barrett Jr.

Craig A. Bernhoft

Zachary N. Dearmin

Norm Kennel

John R. Sewell
Student Members

Marius Charles

Willow Ann A. Furler

Aron A. Jones

Kapil Karki

Grace Y. Sandidge

Noah Winslow

Texas

CPG Emeritus Members

David G. Angle
Michael D. Campbell
Robert M. Colpitts
Dan R. Eberhart
Holmes D. Ficklen
Robert G. Font

John F. Greiner

J. L. Jones

Robert S. Kier

John T. Leethem
Stanley L. Lindsey
Curtis R. Mayo

T. W. McCoy

Robert K. Merrill
Gary D. Meyer
Thomas H. Moore
Duane H. Sackett
John M. Snyder
Ralph E. Worthington

CPG Members
William N. Agee Jr.
Nickanor M. Alino
Thomas F. Armstrong
lan Atkinson
John L. Berry
David N. Boucher
John T. Bryant
Regina M. Capuano
Yenlai Chee
W. Kevin Coleman
Glen A. Collier
Hughbert A. Collier
Kimberly A. Credeur
Vincent S. Cronin
Scott M. Daniel
Michael D. Druecker
James A. Gibbs
Geoffrey C. Giles
Gretchen M. Gillis
Jan K. Horbaczewski
Richard G. Howe
George S. Johnson
Mark J. Larson
David Lubell
Ronald A. Lujan Amao
Gordon S. Magenheim
David L. McGee
Charles B. Quinn
Albert J. Robb Il
Charles R. Robertson
John M. Seeley
John N. Seitz
Charles M. Smith
Curtis C. Stanley
John C. Thomas
Michelle M. Wagner
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Gene D. Walton
Robert E. Williams Jr.
David B. Williamson
Russell T. Winn

Henry M. Wise

Mark A. Zbylot

John E. Zimmerman Jr.

ECP Member

Cameron J. Manche

Professional Members

Andrew A. Alff

Steven Carroll
Thomas E. Ewing
James L. Gooding
Yasir Hamid
Tamunoisoala L. lhaza
Michelle M. Lee
Richard Mauro

David Rowlands
Mauro R. Torres Uribes
Keith V. Vickers

Eric L. Walstonl
Michael Z. Weathers

Student Members

Anne Abayomi
Christian Adejoh
Fidelis A. Adigwe
Amna Afzal
Chinwendu S. Agbaetuo
Thayiba Ahmed
Samuel Annobil
Nataly Awrey
Skylin Bromonsky
Diego Camou
Pam Crawford
Jaxon K. David

Ayenachew Alemayhou
Desta

Daniel A. Duran
Ethan Esparza

Cheryl M. Fast

Carter B. Herrold
Dana Hintzel
Anastacia G. Hippely
Kaylin Hong
Madeleine Hosek
Abdolrazzagh Javid
Divine V. Kalu

Jayme McBee
Deborah L. McCoy
Emma N. Mroz
Kamryn Nguyen
Colby G. Rackler
Miguel A. Rivera Jr.
Molly Ruby

Lisbeth Sales

Ritika Sanadi
Gyanendra R. Sapkota
Bilge Sasmaz
Miranda Smith-Polette
Lily E. Terflinger
Breana Trumbature
Ana M. Vielma amarista
Benjamin C. Willetts
Harriet Yeboah

Utah
CPG Emeritus Members

0. J. Gatten
Janice M. Hayden
Donald C. White

CPG Members
Nathan A. Bishop
Fred J. Breit
Daniel A. Chafetz
Christopher M. Kravits
Abani R. Samal

Professional Members
Byard L. Kershaw
James P. Robinson
Robert W. Schafer

Virginias

CPG Emeritus Members
Russell P. Ellison Il
Tyler E. Gass
Charles D. Henderson
John C. Jens
Robert F. Kleinschmidt Jr.
Deborah A. Kopsick
John S. Moore
Ronald H. Mullennex
Joe G. Norris
Anthony S. Scales
Loren W. Setlow
Eugene A. Siudyla
George C. Stephenson
John F. Tavolaro
Mark R. Trimble

CPG Members
Brian A. Carr
Megan R. Cleinmark
William T. Cooper
Robert K. Denton Jr.
John W. Eckman
Edward J. Gilbert
Harald E. Hoegberg
William L. Lassetter Jr.
Michael D. Lawless
Ray Ledbetter
Remo A. Masiello
James H. Moore Il
Richard E. Post
Louis B. Rodenberg IlI
Michael J. Rooney
Julia D. Walker Rundle
John G. Westerfield
Mathew D. Workman

ECP Member
YoLani Martin

Student Members
Victor Akudoro
Hannah Marks
Seyram Nyamasekpor
Eury Speir

Wisconsin

CPG Emeritus Members
Daniel W. Hall
Richard C. Stoll

CPG Members
Lanette L. Altenbach
Richard J. Binder
Kim M. Elias
Gabiriel J. Graf
Heather L. Hallett
Barbara J. Herbst
James W. Kauer
Christine F. Kelm
Paula J. Leier-Engelhardt
Kurt D. McClung
Mary J. Pankratz

Daniel K. Pelczar
Jeffrey S. Price
William F. Rowell
David P. Trainor
Jack W. Travis
Micheal J. Travis

Professional Members
Karina Casey
Brenda S. Halminiak

Student Member
Muhammad R. Chaudhry

Wyoming

CPG Emeritus Members
Craig W. Carlson

Arnold D. Cunningham

CPG Members
Matthew E. Larson
Alan A. Roberts
Ralph W. Specht

ECP Member
Joseph Biasi

Professional Members
Melissa Bautz, P.G.
Remelle E. Burton

Student Members
Daniel Brooks
Phoebe V. Futcher

International
CPG Emeritus Members

Juan-Manuel Morales-
Ramirez

Lance R. Richman
Frederick P. Rumak

CPG Members
Lynette Alomar
Rodrigo Alves Marinho
Edward J. Armstrong
Adam W. Banister
Arnold J. Blanton
Georges A. Bony
Matthew J. Booth
Amy M. Bradbury
Karla M. Calderon Guevara
Federico Cernuschi

Carlos Cham Dominguez
Sr.

Kantharaja D.Chandrappa
Sr.

Jorge E. Cirett-Galan
Youssef Daafi
Robert K. Davidson
Francis A. Dick
Walter A. Dzick
Arsen S. Enilin
Erme Enriquez
Mark A. Fedikow
Darby I. Fletcher
Joel E. Gagnon
Michael B. Green
Kevin D. Harris

Guillermo A. Hernandez
Pineda

Murray W. Hitzman
Adrian Huerta Ruiz
Mary K. Kearney
Anwar H. Khan
Henry Kim

Silvia E. Kohler
Khurelbaatar Lamzav

Ronald D. Luethe
Catherine Maguire
Adeel Nazeer
Merouane Rachidi
Rene Ramirez
Gulay Sezerer Kuru
ArmandoA. Simon-Mendez
Fatih Uysal

Jeffrey A. Volk
Andrey Vyaltsev
Brad C. Wolfe
Nadia Yavorskaya
Martin P. Zaleski
Gustavo A. Zulliger

Professional Members

Maria Carmencita Ignacia
B. Arpa

Mohamed Assalmi Sr.
Edward E. Flint

Kee Hoong Goay
Ramadhani W. Ndonde
José C. Rojas Castillo Sr.

Student Members

Arunava Acharji

Masoud Ahmed

Md. Mahfuz Alam
Abdullah K. Almanzuei
Martins O. Arowolo
Ahmad H. Cendikia
Manojit Chakraborty

Arya Chandra

Benjamin L. Cuti Guillén
Sani A. Dahir Jr.

Papon Das

Soumyadeep Dey
Goodluck D. Digbani Sr.
Nana K. Epton

Evans B. Essampong
Mukhtiar Ghani

Aritro Ghosh

Kartik Gupta

Yahye Hussein Mohamud
Muhammad Ishfaq
Himanshu Jamliya
Hashim Karunda
Precious Kemasha Jr.
Malikzeb123 Khan 123mzk
Oluwapelumi E. Kolawole
Beverly J. Malugin Ayala
AbdussalamA. Muhammad
Aritra Mukherjee
Suleiman Musa

Osward Muza

Tibuck J. Ndang
Ekenemolise Ogbogbo
Vishwanath R

Felix Rahmon

Diky Z. Raihan

Sriharish Raja

Hammad Razzaq

Muhammad Saif U.
Rehman

Abiyyu D. Revanzha
Mehul Samanta
Felix O. Tetteh
Ashutosh S. Tomar
Samuel |. Udoh
Imran Ullah

Jan.Feb.Mar 2026 « TPG 57



In Memoriam

In Mewmoriam

David L. Gross., CPG-02568

Urbana, Illinois
November 20, 1943 - September 17, 2025

Member Since 1973

Obituary and photo obtained from The News-
Gazette website...

He was born in Springfield on Nov. 20, 1943,
to parents Carl and Shirley Gross. A graduate of
Beardstown High School and Knox College, he
earned his Ph.D. in geology from UIUC in 1969.
The lllinois State Geological Survey became his professional home
for over 30 years. He was instrumental in creating the field of
Environmental Geology, publishing early research on the bottom
sediments of Lake Michigan. His work focused on fitting people into
the physical environment. He was very passionate about scientific
research and the ISGS.

While at Knox College, he met Claudia Cole; they married at
First Unitarian Church in St. Louis in 1966. He became a Unitarian,
a Cardinal fan and a cat parent. She accepted his love of boats
and even learned to sail. From 1965, they made their home in
Champaign-Urbana and cheered for the lllini, especially the vol-
leyball team. The arrival of sons, Oliver and Alexander, completed
the family as they embraced parenthood.

Always the traveler, David researched geology throughout lllinois
and beyond, spendingafield seasonin Antarctica. Travels took them
to much of the U.S., especially Minnesota, spending time at Camp
Unistar each summer for 40 years. For 25 years, David served as a
counselor foryouth week teaching sailing, mentoring teenagers and
making lifelong friends. He loved sailing in nearby lllinois lakes, but
especially in Minnesota in summer and the Florida Keys in winter.

In his retirement years, David became a banker serving as chair-
man of a community bank in Western lllinois. Travels continued,
especially cruising in both Europe and North and South America.
The family grew with daughters-in-law and four perfect grandchil-
dren; David's favorite name was "Grandpa."

David served AIPG as an Advisory Board member in 1980.

David is survived by Claudia, his wife of 59 years; sons, Oliver
(Kerri Skrudland) of Springfield and Alexander (Jamie) of Marathon,
Fla. His grandchildren are Michelle (Justin) Welever of Plant City,
Fla., Megan Gross of Marathon, Fla., and Benjamin and Samantha
Gross of Springfield. He is also survived by his sister, Susan Conner
of Springfield and several nieces and nephews.

David lived a long and good life, accomplishing most of his
goals. We are very privileged to have known and loved him. We
are especially grateful to all his colleagues, friends and family who
have blessed us with their affection.
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Edwin “Ed” Via, CPG-06349
Richmond, Virginia
January 19, 1936 - May 28, 2025

Member Since 1983

Obituary and photograph provided by Ed's wife,
Sandy Via.

Edwin "Ed" Via, 89, of Richmond VA, passed
away peacefully at home on May 28, 2025 after
a long illness.

Ed was born in Martinsville VA on January 19, 1936. He was
one of 11 high school seniors who graduated in 1954 from Drewry
Mason High School in Martinsville. He and his brother Banks were
raised on their parents’ farm where he worked during summers and
harvest times. He earned a BS (1959) and an MS (1962) in Geology
from Virginia Tech where he was a member of the Corps of Cadets.
He worked for the Virginia Department of Highways for three years
after graduating from college. He then worked for 17 years with
Lone Star Industries as chief geologist at the corporate headquar-
ters, New York City. In 1982 he became a geological consultant. He
was a lifetime member of AIPG. His travel as a geologist took him
to many countries outside the USA, especially in South America.

After his retirement, Ed enjoyed family trips and celebrations,
attending school programs of children and grandchildren, member-
ship in the LLI (Lifetime Learning of Chesterfield), and outings with
several other informal groups of friends including the “Valentine”
group, composed of his Virginia Tech roommates and their spouses.
He was a member of a group of friends who enjoyed breakfasts and
lunches at the Apothecary, McDonalds, Bojangles, Hardees, and the
Brickhouse Diner. Ed’s search for the “perfect biscuit” as well as the
“perfect tomato” continued for years.

Ed also enjoyed trips to the Blue Ridge Mountains, the
Great Smoky Mountains, Williamsburg, Smith Mountain Lake,
Harrisonburg, Virginia Beach, and the Outer Banks.

Travel with his wife Sandy was enhanced through a partnership
between the Virginia Community College System and Brightpoint
Community College (formerly John Tyler Community College),
where Sandy taught for 19 plus years, and similar colleges in the
UK. Through this exchange, Sandy met Maggie Wood, who taught
at Queen Mary’s College, Basingstoke, Hampshire, UK and her
husband John. This friendship led to 22 years of travel for the four,
who enjoyed trips both in the UK and USA, as well as extending
travel to other family members. Visits to the UK included England,
Scotland, and Wales as well as repeat visits to their beloved Cornwall
and the Lake District. When Maggie and John visited from “Across
the Pond,” the four enjoyed trips out west, Route 66, the Smoky
Mountains, National Parks, the Southeast Coast, the Mississippi
River, the Northeast, as well as local sites in Richmond.

Ed’s achievements and interests were many: Eagle Scout, avid
reader, rock collector, poet, proud owner of his 1989 Camry, farmer
atheart, generous friend, Hokie, dear husband, Dad, Brother, Uncle,
and Grandpa. He was an associate member of Central Baptist
Church, Richmond VA where he enjoyed music, special programs,
church dinners around the table with dear friends, and Central’s
informal “parking lot” services during the pandemic. Church
members recall his “laughter, kindness, wisdom, generosity, and
unwavering support. His spirit will remain a guiding force, reminding
us of the power of love, compassion, and togetherness.” He will be
missed by all who knew and loved him.

www.aipg.org



IN MEMORIAM

The family wishes to thank the doctors and nurses at Davita
Hioaks Dialysis Clinic, Bon Secours Cancer Institute at St. Francis,
caregivers from Care Advantage, and the staff of Ascend Hospice for
their love and care of Ed during his long iliness. We are also thankful
to our dear family members, neighbors, church family, and friends
for their prayers, help, and support during these past months.

Memorial gifts may be made to the following: The Doster-Via
Family Scholarship, Brightpoint Community College Foundation,
800 Charter Colony Parkway, Midlothian VA 23114; Central Baptist
Church (see address above); Virginia Tech, Blacksburg, VA specifi-
cally for student financial assistance in the Geology Department.

Keith August Diegel, SA-9007

Los Lunas, New Mexico
September 8, 1983 - May 5, 2025

Member Since 2017

Obituary written and photo provided by close
friend and fellow geologist, Nicholas (Nico)
Harrison (ECP-0839).

Keith passed away suddenly and unexpectedly
on May 5, 2025

Keith was born September 8, 1983, in Albuquerque, New Mexico
to Thea and August Diegel Jr., who preceded him in death.

Keith spent his childhood in Stephentown, New York. His father's
work as a jeweler first introduced him to the wonders of geology, as
he became fascinated by the hidden stories within each stone-an
interest that would eventually become the driving force of his life.

Having completed his GED, Keith went to work in retail, becom-
ing a night manager at Albertson's and an order filler at a Walmart
Distribution Center.

His passion for rocks and minerals and keen natural intelligence
prompted his friends and family to observe that a man with his
gifts and passions belonged on a university campus instead of a
warehouse. Keith would later remark that it was when his stepsons
stopped asking him for help with homework that he decided to
go back to school. Thus, at the age of thirty, he set foot on a col-
lege campus for the first time and enrolled at University of New
Mexico-Valencia.

Pursuing his A.S. in mathematics, his decision to go back to
school was validated by the hard work and quick mind which led
him to complete his associate's summa cum laude in 2016, having
earned UNM V's Alberta Flores scholarship and a Phi Theta Kappa
scholarship.

In 2017, Keith transferred to New Mexico Institute of Mining and
Technology, pursuing a B.S. in Earth Science. Over the next two-
and-a-half years, he worked assiduously to pass his classes with
high enough grades to retain the scholarships which sustained his
academic career, while remaining a devoted husband and father
who would take the bus between his home in Los Lunas and the
Tech campus in Socorro, and who balanced his commitments to
academia with those to his family.

Despite the age difference between him and most of his fellow
students, Keith's friendly, outgoing and compassionate nature,
along with a sense of humor which made his hearty baritone laugh
recognizable a mile away, enabled him to bond easily and form
deep and lasting friendships with classmates not much older than
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his stepsons, and he had a large and varied group of friends which
constantly seemed to grow.

It was at Tech that Keith was first introduced to AIPG, and in the
fall of 2017 he helped to found the Tech student chapter, serving
as its vice president for two years and helping to bring in guest
speakers and recruit new student members. Keith also served as
vice presidentand treasurer of Tech 's student chapter of the Society
of Economic Geologists.

Keith participated in research with several Earth and
Environmental Science faculty and NM Bureau of Geology and
Mineral Resources staff-during his time at Tech, on subjects includ-
ing aqueous hydrogeochemistry, subsurface mapping and model-
ing, speleogenesis, and critical minerals. He held jobs on campus
including as an associate at the Bureau's Mineral Museum, a data
assistantin the Bureau's Geologic Information Center, and a student
GIS analyst. His hard work, intelligence, good humor and friendly
attitude endeared him to his supervisors and coworkers.

Keith graduated with high honors in December 2019, on the
Dean's list and as a Tech Scholar, along with receiving numerous
other merit-based scholarships. He was intensely proud of being
the first college graduate in his family.

He embarked on a M.S. in Mineral Engineering at Tech but left
the program in the fall of 2020 to take a job with Green Geophysics,
installing and interpreting results from magnetotelluric equipment
in remote field sites for a federally funded subsurface imaging proj-
ect. He also obtained an M.S. in Geology through Ohio University's
online program, completing it with a 3.34 GPA.

Mineral exploration was always Keith's biggest area of interest in
geoscience, as evidenced by his rock collection which his wife often
pleaded with him to curtail the growth of, due to space limitations. It
was truly the beginning of a career Keith had long dreamed of when
he began work as an ore control geologist, first with America's Gold
& Silver at the Relief Canyon Mine in Nevada, then for three years
with Sibanye-Stillwater at their platinum workings in Montana.

At the time of his death, he had just started a position with The
Doe Run Company in Viburnum, Missouri. Throughout his career,
his family remained his top priority. He brought them with him
when he moved between jobs, and when away on overnight work
trips he would constantly talk about how much he missed his wife.
When asked how work was going, Keith was fond of repeating the
saying, "Love what you do, and you'll never work a day in your life."

In addition to his parents, Keith was preceded in death by his
grandparents and his uncle John Diegel. Keith is survived by his
wife Kenya, (step)sons Nethaniel and Christopher Astorga, daughter
Iliana Diegel, granddaughter Skylar and various family members. A
Celebration of Life was held on September 13th at the Westside
Family Chapel in Los Lunas, New Mexico. Contributions in his mem-
ory may be made to the Geological Society of America Foundation.
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PROFESSIONAL SERVICES DIRECTORY

ADVERTISE HERE!

AIPG MEMBERSHIP TOTALS

As of 12/4/2024 12/1/2025

CPGIActive 2,080 2,063

CPG Emeritus Member 608 592

Honorary Member 20 19

Professional Member 793 740

Professional Member/Non-Practicing 48 50

Early Career Professional 212 202

Associate Member 53 50

Student Adjunct 1,153

TOTALS 4,967

Engineering solutions that work for your business

Civil / Structural Engineering
Aquatic/Ecological Services

L]
Sl Y ||'|' Geotechnical Engineering
Environmental Services
Walter Bolt . e | 734.397.3100 Surveying

wholt@manniksmithgroup.com Construction Support

Adrian - Canton - Detroit - Grand Rapids - Houghton - Lansing - Monroe - Traverse City
Cincinnati - Cleveland - Columbus - North Canton - Toledo

AIPG Is On

> YouTube

Subscribe to AIPG's YouTube Channel

Scan QR code
@IE'-I.I.“ E
Send your geologists in action videos to Es

AIPG Headquarters

Is your company ready for prime
exposure mn
The Professional Geologist?
Reach influential geoscientists and elevate your brand.

Contact AIPG Headquarters to secure your ad spot today.

Alpha Geological Services, DPC
Professional Geologic and Hydrogeologic Consulting
Independent Laboratory Data Validation
Emergent Contaminants e QA/QC and EDD Preparation
Mining Services
Hydrogeologic Investigation ¢ Mine Permitting

679 Plank Road, Clifton Park, NY 12065

www.alphageoscience.com < (518)348-6995
Steve Trader, PG strader@alphageoscience.com

Comments on proposed rule:
Modernization of Property Disclosures
for Mining Registrants

Comments on the U.S. Security and Exchange Commission’s

(SEC’s) proposal are available at https://www.sec.gov/com-
ments/s7-10-16/s71016.htm

iIshbeck

Engineers | Architects | Scientists | Constructors

fishbeck.com | info@fishbeck.com
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PROFESSIONAL SERVICES DIRECTORY

This service is open to AIPG Members as well as non-
members. The Professional Services Directory is a one year
listing offering experience and expertise in all phases of geol-

ogy. Prepayment required. Advertising rates are based on a
3 3/8” x 1 3/4” space.

ONE YEAR LISTING FOR ONLY:

Member
Non-Member

$100.00
$300.00

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

SUBMISSIONS

DEADLINES

APR.MAY.JUN. - February 1, 2026
JUL.AUG.SEP. - May 1, 2026
OCT.NOV.DEC. - August 1, 2026

B.MAR. - November 1

Technical writings including peer review, student
writings, field experiences, career development,
member news, and more accepted.

AIPG/AGI
Geoscience Online
Learning Initiative

(GOLI)

Course Offering
"Investigating Earth
Systems"

for 6th-8th grade
students.

Scan QR :
code
to register.

www.aipg.org

TPG Advertising Rates

Full Color.

Ad Size Single Issue Annual (4 Issues)
Full Page $400 $750
1/2 Page $200 $400
1/4 Page $100 $200
1/8 Page S50 $100

Preferred Positions

Back Page available to full page advertisers only. S600 for Single Issue,
$1,000 Annual (4 Issues).

Inside Front Cover (Subject to Availability)

1/2 Page $300 Single $600 Annual
1/4 Page $200 Single $400 Annual
1/8 Page $100 Single $200 Annual

(NEW!) AIPG National Conference Exhibitor/
Sponsor Marketing Boost Deals

See website for details!
https://aipg.org/general/custom.asp?page=AdvertisingOpportunities
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Nettome

New

Certified Professional Geologists!
September 2, 2025 - December 1, 2025

Be Recognized. Be Respected. Be Certified.

Section Name AIPG Member Number

Alabama Christopher Bryant CPG-12344

Alaska Erin Campbell CPG-12339

Alaska Patrizia Bolz CPG-12356

AIPG Certified Professional Geologists set the Alaska Nathan Cote CPG-12359
Gold Standard in geoscience professionalism — Alaska Patrick Terhune CPG-12365
leading with expertise, ethics, and innovation. California Michael Sholley CPG-12340
Colorado David Hibbard CPG-12360

Colorado Roderic Geddes CPG-12363

Florida Leigh Marshallsay CPG-12352

Florida Guy Means CPG-12362

Florida Scott Sigler CPG-12361

Michigan Coty Withorn CPG-12341

Michigan Kristen Hasbrouck CPG-12348

Michigan Peter Rose CPG-12349

Minnesota Justin Brown CPG-12366

Nevada Bryan Kellie CPG-12338

Nevada Brian Maher CPG-12342

Nevada Regina Molloy CPG-12345

Northeast Michael Murphy CPG-12350

Ohio Rachel Bosch CPG-12337

Ohio Monte Yates CPG-12367

Oregon-Wash.  Wayne Heinz CPG-12355

Pennsylvania Josh Hickman CPG-12351

The South Dakota Marc Macy CPG-12346
Utah Daniel Chafetz CPG-12343

Virginias Julia Walker Rundle CPG-12354

Wisconsin Micheal Travis CPG-12347

International Georges Bony CPG-12353

International Gebreegziabher Mekonen Wube CPG-12357

International Jose Pena CPG-12358

International Khishigbaatar Khovdbaatar CPG-12364

Standard
n
Geoscience iy
Professionalism.

Apply online and elevate your career.




