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EDITOR’S CORNER

Happy 2025 and welcome to the Student Editon of The
Professional Geologist! | have once again tried to make this
edition something special and useful for students and profes-
sionals alike. In addition to the usual content that you’ve come
to expect, we have a few articles written by students, including
one of the 2024 Student Chapter of the Year submittals. Peter
Dohms, CPG-07141, submitted an article on his career path. We
also have a peer review article based on a student’s research
submitted by Maurice Testa, ECP-1178. And as promised, we
have the AIPG member listing. | hope you opted in so you can
show your friends and colleagues that YOU are a part of the
Gold Standard of the geosciences!

You’ve all probably heard the statements “the geologist with
the most rocks wins” and, from one of the AIPG t-shirts “you
might be a geologist if you have more rocks in your house than
in your driveway”. | can tell you from my own experience that
both are true. I've claimed on more than one occasion that |
have at least 10,000 pounds of rock; some of you have heard
me make this claim. Allow me to explain...

In September 2020, Sara and | were married, and | moved in
with her. Over the next year and a half, we worked on renovat-
ing my house and began putting everything that didn’t fit into
her house into storage. This included most of the items in my
pole barn —all my wood shop equipment, lumber, rock saw, and
of course, my rocks. As these were scattered all over the barn
(and outside it) and in various containers, or loose, they went to
storage in stages. | knew, of course, that there were a lot but the
full weight of them didn’t completely register. The other thing is
that given the sheer volume of material that needed to go into
storage, | needed to get a second storage
unit to house everything, even after pack-
ing everything in as tightly as possible. By
July 2022, everything was in storage, the
house was fully renovated and put on the
market. It sold quickly.

Fast forward a couple of years. Early
in 2024 we located property that suited
us, purchased it, and began construc-
tion activities. We had a driveway put in
and then a new (and larger) pole barn
built. With the barn built, | began moving
things out of the storage units and into it.
It took numerous trips with my truck to
mostly empty the two units. Because I'm
not entirely sure yet where things will be,
| temporarily segregated materials into
different areas. The rocks all ended up in

www.aipg.org

Adventures in Moving...
or the Geologist with the Most Rocks Wins

Adam W. Heft, CPG-10265

one place in the back. Something we discovered while trying to
put the rocks into storage was that cat litter totes make great
containers for storing (and carrying) rocks.

Take a look at the photo —you will see | have not exaggerated
the number of rocks | have. The poles of the back wall are 10 feet
apart, and the rocks come out about 10 feet from the wall. The
rocks take up about 200 square feet of floor space and are piled
or stacked up to two feet high. And in case you’re wondering,
no, this isn’t all of them. There are still a handful of rocks that
have not yet been brought over from storage, and there are
quite a few still here at our house that will need to be moved.

| can anticipate the incredulous questions of the readers who
have made it this far into my column. “Why in God’s name does
he need all those rocks?”, or “why would anyone want to move
all of those rocks (twice)?” Here is my explanation:

About 25 years ago, after looking at the Michigan bedrock
maps and stratigraphic lexicon, | thought, “how many people
have ever seen all of these different bedrock formations?”
The answer | came to was “probably no one.” So, | set about
obtaining samples of each individual bedrock formation from
Michigan. | wanted enough of each formation to be able to
cut it down into a few cubes that could be easily put into an
exhibit. The four blue 55-gallon barrels contain sample bags
full of those rocks; there are other larger pieces that have not
yet been cut down for the exhibit, and pieces of some of them
that are left over. This project accounts for quite a bit of the
rock. There are quite a few piles of loose rock in the photo. The
largest pile is in the font left and is a pile of slate from a quarry

Continued on p. 5
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LETTERS TO THE EDITOR

Thank you to everyone who has donated to the book drive for the
universities in Hermosillo, Sonora, Mexico. I’'m shining a spotlight on a
group that had a great response to the call for donations.

To celebrate Hispanic Heritage Month, colleagues at Horsley Witten
Group, Inc., in Sandwich, MA, organized a book drive in the office. Tom
Noble was the ringleader, and he was particularly enthusiastic about
the effort because he had done his master’s thesis work in Guanajuato,
Mexico. Many thanks to Tom and the good folks at Horsley Witten for the
books and the fun photo!

Dawn Garcia, CPG-08313
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Adam,

Thank you for listing the new CPGs and
the time period received. | think it is a nice
acknowledgment for the new CPG members
and for TPG readers to see who some new
CPG members are.

lalso appreciated AaronJohnson's article
about receiving his CPG.

Barb Murphy, CPG-06203
2024 Chairperson
AIPG National Screening Chair

In the AIPG's last issue of THE
PROFESSIONAL GEOLOGIST, while reading
the LETTERS TO THE EDITOR, | read the
one dealing with the terms Petrology and
Petrography. | wish to add my two pennies.

Dear Editor:

The term petrology is derived from the
Greek term petrologia, i.e., the study of
rocks. The term petrography is derived
from the Greek term petrographia, i.e., the
description of rocks. Petrography involves
the use of both transmitted light (in air) and
reflected light (in air and in oil) microscopy.
Reflected light microscopy is also commonly
known as ore-microscopy. The father of
that discipline is considered to be Professor
Dr. Paul Ramdohr of the University of
Heidelberg, Germany, affectionately known
as"Erzvater,"i.e., Ore-Father. Having earned
my Doctorate in Geology-Mineralogy at
the University of Heidelberg's Institute for
Mineralogy & Petrography in 1973, where
Professor Ramdohr, in his late seventies and
early eighties, was still conducting research
as well as working on his detailed and
comprehensive treatise on ore-microscopy
"The Ore Minerals and Their Intergrowths,"
| got to know him and was honored to be
invited to his lovely home in Dossenheim,
site of the "Dossenheimer Quarzporphyr"
quarried for use in the construction of
roads and railroads. Professor Ramdohr
exposed me to lunar rock samples and
to Australia's Mundrabilla Il meteorite
at the Max Planck Institute, located on
Heidelberg's Koenigstuhl.

Sincerely,

Dr. Erik H. Schot, PhD, MEM-2189

www.aipg.org



EDITOR'S CORNER

Editor's Corner, continued from p. 3

in the Upper Peninsula. While this is one
of the formations | have for the project,
| collected this slate to use as building
material for a fireplace and possibly as
a tile floor in the home we plan to build.
Much of the rest of the rock is mineral-
ized: banded iron formation and native
copper bearing basalt from Michigan
and lead from Missouri. There are fossils
(Petoskey Stones, Kona Dolomite, and
stromatolites from Michigan and Petrified
wood from Arizona) and decorative rocks.
And of course, rocks from all over the
country (and Canada) from various field
trips that we’ve participated in since our
college days.

The other thing is that I’'m a collector
at heart; combine that with being a geolo-
gist, and it spells trouble. | thought while
growing up that there wasn’t much that
is heavier than paper (I collect stamps
and have quite a collection of science fic-
tion reading material —and all that paper
weighs a lot), but | was quickly disabused
of that notion once | had a pole barn to
put all my geological treasures.

So, the moral of the story for you stu-
dents (and even some like-minded profes-
sionals) is this: give serious thought to
what rocks you collect (and how many of
them), preferably before you put them in
your sample bags and bring them home.
Don’t make the same mistake | did —know
exactly what you are collecting, where it
came from, and what you want it for. |
swear that all those rocks will reproduce
themselves whileinstorageinyourgarage
or wherever you put them!

Huh; 10,000 pounds | said? There may
well be a lot more than that...

Above Right Photo Contest Entry:

Runner Up: 2025 Photo Contest -
Geologists in the Field - A teacher in
his element.

Description: A teacher in his ele-
ment — Dr. Arthur Snoke (Emeritus
Professor) of the Department of
Geology and Geophysics of the
University of Wyoming, Laramie,
explains the stratigraphic column of
the Snowy Range during a field trip
to the Paleoproterozoic formations
of the Medicine Bow Mountains in
Wyoming. Notable geological expo-
sures visited during the field trip
included the folded, re-folded, kinked
and crenulated French Slate, and the
world-class outcrops of domal stro-
matolite bioherms in the Nash Fork
meta dolomite.

www.aipg.org
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Getting your first job after graduation:

Networking and
Intemsﬁg’ps are the Eey

Chris Gellasch, Ph.D., CPG-10964, Associate Professor, Department of Geography and Geology,

Eastern Michigan University

April Calkovsky, Career Coach, University Advising and Career Development Center,

Eastern Michigan University

tthe end of each academic year, we see many excited

students at Eastern Michigan University (EMU) going

through commencement ceremoniesand celebrating

the end of this phase of their life. When asked about

what comes next, some students tell us about their

new full-time job or their graduate school plans.
Unfortunately, other students seem unsure how to answer and
will say something like, “I don’t know, next week | am going to
start looking for a job.” In general, the latter group did not spend
much time in college thinking about how they will use their degree
to pursue a career or even what type of work interests them. This
can result in more than six months trying to find a job and hoping
that it is something they find rewarding. Which group would you
rather be in: those who start a full-time geoscience job right after
graduation or those taking months searching for a job that may
not be a good fit?

Although the focus of most students in college is to take courses
to earn their degree, it is important to also
look ahead to the future. Students need to
start thinking about this early on and not
just when they are about to graduate. Two
methods to learn more about future career
opportunities and to lay the groundwork for
landing that dream job are networking and
internships. Many students are unfamiliar
with these methods and their faculty may
not discuss these topics inside or outside
of classes. Our goal is to help you better
understand the benefits of networking and
internships and leverage them to jump start your career.

Networking

Networking is a simple and effective way to learn more about
what life is like after graduation and what career opportunities
exist. This can be accomplished informally as a chance meeting

6 TPG « Jan.Feb.Mar 2025

while out and about or formally at a networking event. It can sound
intimidating to go up to a stranger and ask them questions about
their current job and career path, but the reality is that most pro-
fessionals love talking with students and sharing their experiences.
All of them were students at one time and know how difficult it
can be to learn about careers. Most professionals also like talking
about themselves and their jobs so it does not take much prodding
to get them to share.

It is never too early to start networking and learning about your
future profession. Start your networking preparation by creating
your “elevator pitch”. This is a short (30-60 second) speech you
preparethat tellssomeone about who you are and your goals. There
are many resources online that provide more information on how
to craft one. Once you have developed and practiced your elevator
pitch you can quickly introduce yourself and make a connection
with a geoscience professional. If you are at the stage where you
are actively looking for an internship or post-graduation position

Although the focus of most students in college is to
take courses to earn their degree, it is important to
also look ahead to the future. Students need to start

thinking about this early on and not just when they are
about to graduate.

you also want to have a polished resume prepared. For some events
like job/internship fairs paper copies are beneficial, in other settings
you can just have electronic copies to share.

Where can you network? One great place is at a professional
organization meeting, like AIPG. Many of our students at EMU
attend Michigan Section AIPG professional development meet-

www.aipg.org



NETWORKING & INTERNSHIPS

interview and she landed the job. If employ-
ers know you from networking events it will
put a face with a name when you apply and
put you ahead of other, unknown appli-
cants. Some EMU students have been asked
to interview for jobs and internships while
at networking events without even formally
applying for the position.

When students and faculty network it
also increases the visibility and reputation
of the university’s geology program. After
several years of EMU faculty and students
networking with professionals at AIPG and
other meetings, employers now seek out
our students and graduates for jobs and
internships. Having a strong reputation
among employers is invaluable for current
and future students.

Eastern Michigan University students, recent graduates, and Professor Chris Gellasch (right)

at the AIPG/MAEP Joint Meeting, September 2024.

Internships

ings where they can network with geoscientists in a variety of
sectors. Other professional organizations that are relevant also
host networking events. Our students frequently attend Michigan
Association of Environmental Professional (MAEP) events as well.
These professional development meetings are typically free for
students and include dinner (free food!) so they are accessible.
There is usually a “social hour” at the beginning where people
mingle and talk, which is the perfect time to network. You can also
ask someone running the event to introduce you to others to help
break the ice. During dinner be sure to sit with professionals and
not other students so you can network more while eating. After din-
ner there is usually a technical presentation which is another good
opportunity to learn what professional geoscientists in your area
are doing. Although most of our students are nervous before their
first networking event, afterward all of them tell us it was enjoyable,
and they want to attend another event. After they graduate, those
are some of the same people attending these events and helping
the next generation of students.

Students can also be proactive and host their own networking
events on campus. The EMU AIPG Student Chapter hosts a Geology
Career Panel eventthat brings professional geologists from different
sectors to campus to allow students to network. After an hour of
networking in our atrium, everyone moves

Employers reportyear afteryearthatthey
prefer candidates with experience directly relevant to theirindustry.
In the 2024 NACE Job Outlook Survey, employers made it clear that
internship experience is the top factor they consider when decid-
ing between two otherwise equally qualified candidates (https://
naceweb.org/job-market/internships/students-recognize-the-
importance-of-gaining-internship-experience). An internship is a
temporary experience with an employer, lasting anywhere from
three months to one year, during which a student is able to gain an
insight into the career area of interest through meaningful projects
under the supervision of a full-time employee.

While internships with nonprofit organizations may be unpaid,
the opportunity only requires part-time hours, and the value of
the experience cannot be replaced. Internships with private com-
panies, corporations, and government agencies are usually paid
and may even be full-time during a summer semester. Students
may find internship opportunities by visiting employer websites,
using their college career center’s career management system
(such as Handshake, 1220, or Symplicity), through professional
associations, their college department website, and through their
personal or professional network. You can also attend internship
fairs at your college to learn about opportunities. At EMU we have
a STEM Internship Fair during the Fall and a separate Environmental

into a classroom where a Q&A session is held
for students to ask questions and learn more
about working as a professional geologist.
The panel includes both recent graduates
and more senior professionals who manage
entry-level geologists or are in charge of
hiring. Another way to network on campus
is to have guest speakers come to campus
and organize a pizza lunch or other event to
give students time to talk with the speaker
in an informal setting and learn more about
life as a professional.

The more networking events you attend,
the more comfortable you will become, and
you will also develop contacts with several
professional geologists. One former student
shared that when she applied for a job, the
interviewer was someone she met at three

different networking events. It made her
much more confident and relaxed during the

Students and professionals networking at the AIPG/MAEP Joint Meeting, September 2024.

www.aipg.org
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NETWORKING & INTERNSHIPS

Internship Symposium in January for students seeking summer
internships in the environmental sector. Students must apply for
internships using a cover letter and resume and must participate
in an interview with the organization. Internships are competitive
opportunities, soitisimportant for students to take the preparation
of their application materials and interviews seriously.

EMU Geology and Environmental Science students obtain intern-
ships through many of the routes mentioned above. Many of these
internships are with environmental consulting firms working full-
time during the summer with good pay and a lot of field experience.
Some of these internships turn into part-time positions during the
academic year and may also lead to a permanent position after
graduation. Depending on the local job market in your area, you
may find more internships in other sectors such as mining, engi-
neering geology, etc.

Students recognize the value of internships and current EMU
Hydrogeology major and AIPG Student Chapter Vice President
Jasmine Ross (SA-11622) summed her internship last summer:

“...my internship at GHD has been a highly enriching experi-
ence that has equipped me with valuable skills and insights into
the field of environmental consulting. The blend of practical
fieldwork, office tasks, and professional networking has provided
a comprehensive learning experience that will undoubtedly ben-
efit my future career. | am grateful for the opportunity to work
with such a talented and supportive team and am excited to
continue building on the foundation laid during this internship.”

Where to get help?

There are multiple places on a college campus to obtain support
for networking strategies, internship and job searching strategies,
cover letter and resume review, and interview preparation. Faculty
and program or internship coordinators within academic depart-
ments are also important sources of support and guidance for stu-
dents seeking internship and job opportunities. Oftentimes, faculty
hold memberships in professional associations and are clued into
the latest trends, popular employers, and may even have relation-
ships with local employers offering opportunities for their students.
Building a good relationship with your faculty members is essential.

Every college and university across the country has a career
center. These centers go by many names - Career Services, Career
Development, Career & Professional Development, and so on. In
large institutions, each college within a university may have their
own career center, while in mid-sized and smaller institutions, there
is usually one career center for the entire institution. In mid-sized
and larger institutions, visiting the career center is not manda-
tory, so students must seek out those resources. Career centers
employ career development professionals with years of experience
and certifications which have prepared them to support students
expertly. Career development professionals are well-trained in the
most current resume standards, interviewing techniques, and con-
nect directly with employers to discover opportunities for students.
Career centers often connect employers with students through
classroom visits, networking events, and career fairs where employ-
ersattendin order to recruitindividuals for internships and full-time
employment. Unfortunately, career centers are often underutilized
- make sure you discover the career center on your campus today!

In conclusion, both networking and internshipsare valuable tools
that students can leverage to learn more about their future career.
There are both personal and professional benefits from interacting
with professional geologists and other professionals outside of the
academic environment. Remember it is never too early to start!
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AIPG Members

Editors note - |'ve previously discussed including a member listing in TPG on an annual basis. The names are organized alphabetically by
membership category, and this marks the first iteration of the list. While it’s not quite everything | had envisioned, I’'m optimistic that
we’ll resolve any issues for next year’s version. 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!

Associate Members
Juan Antonio Baca Navarro
Lee Anne Bledsoe
Trent M. Garrison
Peyton N. Jackson
John Lamprecht
Lori A. Near
Kurt Radtke
David L. Sharrow
Kim Siegel
Bob Tess
David Von Aspern

CPG Emeritus Member
David J. Adler
M. James Aldrich
Boyd Allen, Il
Lawrence O. Anna
William B. Barber
Paul J. Bartos
Emery P. Bayley
Lawrence |. Benson
Robert P. Blauvelt
James A. Bonner
Raul H. Borrastero
Neil E. Botts
Carl R. Brown
James R. Burnell
Michael D. Campbell
Robert J. Cardinale
John J. Chacko
John M. Chamberlain
Margaret A. Chandler
Thomas P. Clark
C. M. Clayton
Sara J. Clement
Gaylord Cleveland
Curtis J. Coe
Arnold D. Cunningham
James P. Dahy
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R. Laurence Davis
Harry C. Day, Jr.
James W. Deininger, Jr.
Peter H. Dohms
John E. Dreier

Dan R. Eberhart
Russell P. Ellison, Il
Christopher F. Erskine
Glen L. Faulkner
George T. FitzGerald
Judith E. Flook
Robert G. Font, PhD
James W. Fowler
Terry W. Fox

Robert C. Freas
Bruce C. Fuller
Robert W. Gaddis
Bruce M. Gamble
Tyler E. Gass

0.J. Gatten

Paul L. Gebhard
lvan K. Gilmore

A. T. Graham, Jr.
Rhea L. Graham
John F. Greiner
David A. Groves
Terry Gulliver

Gary H. Haag
Daniel W. Hall

Jim Halloran
Howard M. Harlan
Daniel J. Hendrix
Julie K. Hewlett
Roger Hively

Ellen F. Hodos
Stephen L. Holmes
Daniel B. Honeyman, lll
C. W. Houlik, Jr.
Perry C. Howard
Bruce D. Hulman

Solomon A. Isiorho
Richard A. Jeanne
John C. Jens
Kenneth S. Johnson
Thomas L. Johnson
John E. Johnston, IlI
J. L. Jones

Allan P. Juhas
Charles A. Kittner
Robert F. Kleinschmidt, Jr.
Ellis Koch

Deborah A. Kopsick
Bruce W. Kramer
Albert L. Lamarre
John C. Lanigan
Thomas L. Leck

Joseph J. Lifrieri, Ph.D. P.E.

John G. Light
Stanley L. Lindsey
William C. Lynch
Luke E. Mahier
Michael R. Mannon
Timothy D. Master
Curtis R. Mayo
David J. McBride
Robert T. McCusker
Roy Thornton McDaniel, Jr.
James G. McHone
Robert K. Merrill
John S. Moore
Thomas H. Moore
Holly L. Morris
Diana Morton-Thompson
Ronald H. Mullennex
Peter D. Muller
Thomas M. Murphy
James E. Noble
Bruce W. Nocita

Joe G. Norris
Thomas J. O'Brien

James F. Orofino
John G. Parrish
Thomas S. Pavlik
James W. Pease
Richard M. Perry
Michael T. Peters
Stephen L. Peterson
Mark A. Petrie
Walter T. Phillips
John T. Pieriboni
Harvey D. Pokorny
John T. Popp
James E. Poulter
Jeffrey M. Prewitt
Ronald W. Pritchett
George Reid
George L. Richardson
Neill H. Ridgley
Michael R. Root
Peter Rosen

Mark R. Rowland
Carl D. Savely

Lynn F. Schuetter
Thomas M. Scott
Loren W. Setlow

T. J. Shanks

James D. Shotwell
Gary R. Siebenschuh
Eugene A. Siudyla
Paul V. Smith

D. Randall Spydell
James R. Staub
Thomas P. Stefansky
Richard C. Stoll
Timothy Stone
William Szary

John H. Talley

John F. Tavolaro
Mark R. Trimble
Dennis F. Unites
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Susan K. von Gonten
Eric A. Weinstock
John H. Weitz, Jr.
Donald C. White
Joseph R. Wojcik
Nancy J. Wolverson
Ralph E. Worthington
John H. Wright

John A. Yellich
Robert W. Zei
Ronald P. Zurawski

Certified Professional

Geologist
Mark J. Abrams
Michael Adams
Ira Adolphues
William N. Agee, Jr.
Linda K. Aller
Lynette Alomar
Lanette L. Altenbach
Rodrigo Alves Marinho
Scott R. Anderson
Marsha Andrews
Tony Anthony
Bruce E. Archinal
Edward J. Armstrong
Thomas F. Armstrong
lan Atkinson
Jennifer A. Backlin
John A. Bacon
Robert M. Baker
Adam W. Banister
Wendell L. Barner
David A. Barnett
Kelton D. Barr
R. D. Bartlett
Bennett L. Bearden
Lee R. Beasley
Brian A. Beck
James B. Beilman
George H. Bennett
Christina K. Bentz
David H. Bernosky
John L. Berry
David W. Bieber
Kenneth M. Biegert
Julia F. Billings
Richard J. Binder
Gary T. Blinkiewicz
Jeffrey A. Bohlen
Joe R. Bolin
Matthew J. Booth
David N. Boucher
Scott C. Bourcy
Samuel P. Bourque
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J. R. Bowersox
James R. Bowes
Chris J. Braaten
William L. Brab

Laurie J. Brandt
Michael L. Bratrud
Robert N. Braunstein
Fred J. Breit

Gregg A. Brettmann
Joe S. Brinton

Ronald A. Brooks
Victoria M. Broomhead
David A. Browning
John T. Bryant

Louis P. Bull

William D. Burstow
James E. Cahill

Karla M. Calderon Guevara
Rodrigo Calles-Montijo
Jon C. Carlson

Donald J. Carpenter
Barbara H. Carroll
Robert C. Carvalho
George D. Casey
Sarah A. Chadima

Carlos Cham Dominguez, Sr.
Kantharaja D. Chandrappa, Sr.

Paul D. Chasco
Benjamin Chenoweth
Christen T. Christensen
Odin D. Christensen
Henry P. Clauson
John G. Cleary
Kenneth N. Coleman
Glen A. Collier

Ryan D. Collins
George H. Colvin
David A. Cook
William T. Cooper
Claire M. Costello
Mark G. Creager
Brian P. Crowley
Neil M. Croxton
Youssef Daafi
Robert K. Davidson
Stephanie O. Davis
David D. Decker
Mark M. Dennen
Robert K. Denton Jr.
Martin P. Derby
Clifford H. Dodge
Kevin C. Donegan
David J. Donovan
Hugh K. Downer
Charles W. Drake

Michael D. Druecker
Rick Dunkin
Michelle L. Eckels
John W. Eckman
Jeremy N. Efros
Scott M. Erdmann
Frank R. Ettensohn, P.G.
David M. Favero
Mark A. Fedikow
Michael N. Feinstein
Jason M. Felsman
Ken W. Fishel

Bert B. Fisher
Barbara J. Flietner Herbst
David C. Flint

Tyson J. Forbush
Gregory H. Fox
Durwood D. Franklin
Gregory M. French
Rowland B. French
Michael J. Friedhoff
Joel E. Gagnon
Dawn H. Garcia
Jeffrey D. Gardner
George P. Garner, 1l
Edward E. Gates
John M. Gavras
Edward W. Gazzetti
Jason A. Gelling
Anthony M. Gesualdo
Peter C. Gibson
Edward J. Gilbert
John M. Gillentine
Bruce E. Gillett
Gretchen M. Gillis
Anthony P. Giunta
Jeffrey D. Goedtel
David A. Gonzales
Shavonne D. Gordon
Gerald Gould
Gabriel J. Graf
Brent A. Graves
Matthew D. Gray
Michael B. Green
John C. Greer
Timothy M. Haller
Zachary B. Hamilton
Jack C. Hamm
Kevin D. Harris
Rebecca S. Hart
David B. Harvey
James E. Hay
Adam W. Heft

Craig D. Heindel
Robin E. Hendrickson

Christopher C. Higgins
Loren E. Hill
Benjamin D. Hinks
Robert S. Hird

Jon A. Hirschenberger
Daniel A. Hirvi

Penny C. Hobbie
Amy L. Hoeksema
Jefferson P. Hoffer
Paul W. Hohbach
Matthew R. Hoovler
Jan K. Horbaczewski
John T. Howard

Mark J. Howell

Adrian Huerta Ruiz
Scott M. Hulseapple
Ernest L. Hunsaker, Il
Daniel E. Hunter

Jan P. llves, PG, LSRP
Amanda C. Irons
Richard J. Izzo

Ryan T. Jakubowski
Karen L. Jennings
Jennifer Jevnisek
George S. Johnson
Gerald W. Johnson
Raymond C. Johnson
Thomas M. Johnson
D. M. Jones

Heather L. Justus
Robert L. Kastelic, Jr.
James W. Kauer

Karl S. Keim

Bradley J. Keller
Christine F. Kelm
Graham L. Kelsey
Dennis C. Kenney
Tim L. Kent

Richard J. Kenter
Richard R. Kern
Raphael V, Ketani
Henry Kim

Gregory S. Kinsall
Michael J. Kirby
David L. Kirchner
Sam L. Kitchin
George F. Klemmick
Darin R. Klewsaat
Bridget A. Klueger
Todd K. Knause
Michael Knoper
Andrew M. Koenigsberg
Silvia E. Kohler

Brian E. Kortz, LSP, CNU-A
Sean Kosinski
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Paul R. La Pointe
Paul W. Lambert

Kurt W. Lampi
Khurelbaatar Lamzav
William L. Lassetter, Jr.
W. R. Laton

Jeffrey T. Lawson
Colleen A. Lear

Ray Ledbetter
Nicholas D. Legere
Paula J. Leier-Engelhardt
Eric A. LeLacheur
Walter T. Levendosky
Anthony J. Limke
Derrick A. Lingle
Clifford R. Lippitt
Kelly Lippoth

Stanley W. Liszka, IlI
Whitney N. Littleton
Daniel J. Lombardi
Stephen L. Lombardo
Ronald D. Luethe
James A. Luker
Donald K. Lumm
Graham G. Macdonald
Gordon S. Magenheim
David A. Mako
Thomas M. Mangan
Richard M. Markey
John C. Marma
Charles E. Martin
Remo A. Masiello
Mark B. Mathisen
Janine S. Mauersberg
Gregory A. McCormick
Katherine McDonald
J. Todd McFarland
David L. McGee
James R McGill
Kenneth McGill
Michael F. McGinnis
Dennis R. McGrane
Daniel L. McGregor
Gregory E. McKelvey
Virginia T. McLemore
Peter K. Megaw
Brian A. Meisel

Paul A. Metz

Joshua C. Millard
Ajeet Milliard

Justin B. Milliard
Allan V. Moran
Rebecca Morgan
Peter S. Morton
Timothy E. Mower
David B. Mustafaga
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John M. Nadeau
Adeel Nazeer
William S. Neubeck

Robert W. Newcomer, Jr.

Alan S. Nicholls
Daniel O. Niemela
Paul D. Noland
Robert M. North
Patrick E. Nortz
Harold J. Noyes
Scott H. Nyhof
Jeffrey C. Obrecht
Marc B. Okin

John S. Oldow, Ph.D.
Brian T. Olin

Stephen M. O'Rielly
Caryl Orr

Timothy J. Pac

Mary J. Pankratz
Douglas E. Paquette
Scott G. Park
Ronnie G. Parker
Gary A. Parkison
Michael J. Pasecznyk
Orus F. Patterson, 11l
Ann D. Pattison
Emily C. Peabody
Sara K. Pearson

Kirk W. Perschbacher
Bradley J. Peschong
Christopher S. Peters
Douglas C. Peters
William J. Pincus
Derek A. Pizarro
Derrick R. Placek
Reed J. Poderis
Steven J. Polkowski
Donald L. Pomeroy
Fred G. Portofe

Clay E. Postlethwaite
Dawn L. Prell

Jason B. Price
Jeffrey S. Price
Jonathon D. Puliafico
Patrick O. Quigley
Tammy M. Rabideau
Karen Radomski
Kyle A. Rawson
John J. Read

Robert T. Reichenbach
James R. Rice

John F. Rice

Charles A. Rich
Jason L. Richter
Susan Riddle

James A. Ridenour

Sandor Ringhoffer
Kevin D. Ringwelski
Michael P. Ripley
Jennifer L. Ritchie
Albert J. Robb, IlI
Alan A. Roberts

Louis B. Rodenberg, IlI
Ryan N. Rodney
Robert M. Rohlfs
Adam J. Rosenfelder
William F. Rowell
James A. Russell
Luigi Russo

Michael P. Sanders

J. Foster Sawyer
Allan L. Schappert
Charles W. Schick
Kevin A. Schleh
Shanna A. Schmitt
Michael R. Schuler
Mark C. Seaman
Lawrence Segerstrom
John N. Seitz

Gulay Sezerer Kuru
Sanjay P. Sharma
Roger D. Sharpe
Michael P. Sheehan
Michael R. Sherwood
Matthew W. Shumaker
Catherine M. Shuman
Mark C. Shutty

Mark J. Simonett
Armando A. Simon-Mendez
Frank W. Sims, IlI
Jerry P. Siok

Dejan Smaic

Barrett L. Smith

Brent R. Smith
Charles M. Smith
David C. Smith

Hugh R. Smith

Rick D. Smith
Stephen A. Sonnenberg
John D. Sorrell

Terry A. Sprecher
Matt S. Spurlin

Mark E. Stacy

Curtis C. Stanley

Rob Stanley

Scott R. Stanley
Mark R. Stephens
William W. Stewart, Il
Mark D. Stock

Steven J. Stokowski
Donald G. Strachan
Debra W. Struhsacker

Bart A. Stryhas
Matthew A. Stuk
Charles Sulfrian
Nathaniel R. Swanson
Andrew T. Swarthout
Mark B. Sweatman
Mark F. Sweet
Terrance E. Swor
Jean Talanda
Margaret A. Thomas
Keith S. Thompson
Jon P. Thorson
Thomas J. Timmermans
Scott W. Tinker
Frank J. Tokar, Jr.
David P. Trainor
Jack W. Travis

Mark W. Travis
Martin Trso

Kenneth N. Tullar
Evan Twelker

Frank E. Uhlarik
Derick L. Unger
Fatih Uysal

Richard A. VerStrate
Philip J. Villeneuve
Derek C. Volkin
Barrett M. Walquist
Gene D. Walton
Sonya Y. Ward

John F. Wark

Paul Q. Warren
Linda J. Watts

Karen J. Wenrich
Kenneth P. Wenz, Jr.
Richard S. Werner
John G. Westerfield
Christopher M. White
Richard L. White
Steven E. Whitting
Jason R. Wickum
William H. Wilkinson
Stuart C. Williams
William C. Williams
David B. Williamson
Amanda L. Willingham
Gearld F. Willis
William B. Winkley
Russell T. Winn
Henry M. Wise

Brad C. Wolfe

Mark R. Wood

Bay R. Woods
Christopher E. Wright
Adam R. Wrubel
Eugene A. Yates
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Nadia Yavorskaya

Aaron M. Yecies

Brad E. Yonaka

Daniel R. Young

Dino L. Zack

Mark A. Zbylot

Mark S. Zellman

John E. Zimmerman, Jr.
Abdalrahman H. Abdalgawad

Early Career
Professional Member

Sean P. Ahearn
Oluwasola Alo
Maria Carmencita Ignacia B.
Arpa
Mohamed Assalmi
Ayobami T. Ayodele
Ashley Bergeron
Rachel Bosch
Katherine Bossert
Samantha Bowyer
Corbin Carsrud
Simon M. Christian
Daniel J. Courtright-Herman
Max A. Denny
Daniel W. Draper
Evan A. Dujardin
Mark A. Elungat
Karlee Foster
Clayton Freimuth
Nolan Gamet
Minjbadam Ganbai, Sr.
Eric Gingras
Nicholas G. Harrison
Jack D. Hines
Nathaniel Kidd
Amar Mohan Kolapkar
Edward L. Lo
Christian J. Lundy
Jeremiah Malenfant
YoLani Martin
Sean P. McGuire
Sienna M. Meekhof
Mackenzie Moorhead
Jackie Morrissey
Olaoluwa D. Oladuji
Justine Overacker
Brigitte M. Petras
Kamil A. Qureshi
Jonathan S. Rosenstrach
Md Opu Sarker
Serena K. Silva
Patrick H. Szopinski
Maurice P. Testa
Corey V. Thiergartner
Patrick J. Timmerman
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Amy R. Towell
Abigail C. Wilwerding
Joshua Woosley

Honorary Member
David M. Abbott, Jr., CPG
Stephen J. Baker
John L. Bognar, CPG
Roy J. Shlemon
Brent V. Aigler

Professional Member
Samantha Andrews
Andrew Armstrong
James E. Barrett
Peter T. Barts
Travis K. Bauer
Melissa Bautz, P.G.
Craig A. Bernhoft
Barbara J. Bickford
Erin Bouchet
Amy M. Bradbury
Kyle Brangers
Alex M. Brown
Clint M. Brown
Kirstin Brown
Christopher A. Bryant
Todd K. Buchanan
Alvin L. Burch
Remelle E. Burton, PG
Scott Byfield
Danielle Callahan
Patricia L. Capistrant
Kevin P. Carey
Karina Casey
William F. Cavan, Jr.
Daniel L. Centofanti
Federico Cernuschi
Yenlai Chee
Tristan M. Childress
Benjamin Chorn
Caitlin Cisco
Douglas Cook
Evan L. Cox
Colton B. Creal
Leighton T. Cruse
Jessica Cutter
Michael L. Daniel
Zachary N. Dearmin
Matthew G. Deeks
Vanessa L. Demuth
Timothy A. Dodd
Jim Doten
Andrew Dubay
Luke Ducey
Callum Duffy
Douglas Dufresne

Andrew L. Dunn
Thomas E. Dwyer
Henry C. Esterly
Thomas E. Ewing
Tristin L. Faust
Jessica P. Feenstra
Cecilia C. Fontana
Nathan A. Forsythe
Robert S. Fousek
Michael W. Fugate
Eldon M. Gath

Leah Gies

Kee Hoong Goay
James L. Gooding
Daniel Grossman
Miller R. Gruenewald
John H. Guswa
Richard L. Hahler
Brenda S. Halminiak
Michael D. Halsema, Jr.
Yasir Hamid

Randa R. Harris
Brett Harvey
Michael D. Hayes
Robert Heimbach
Wesley P. Henson
Guillermo A. Hernandez Pineda
Gregory Hitz

Gustav J. Holm
Michael S. Home
Jennifer Isbell
Lauren E. Jennings
Calvin R Johnson
Greg K. Johnson

Jo Ellen Johnson
David J. Keller
Byard L. Kershaw
Marian Kramer
Darren W. Lamsma
Erik Larson

Erin Lynch

Anthony Mack
Richard Mauro
Andrew May
Michael T. May
Barbara McGavern
Anthony J. McGlone
Jolene T. Melchiori
Lilith J. Mercier
Kenneth W. Milender
Rebecca A. Miller, RG, PG
Shane Miller

lan F. Minnock
Howard L. Mitchell
Regina M. Molloy
Olanrewaju Muili

Mark E. Mumby

Sandy Nettles

David A. Nonnast
Carol Northern

Paul Painter

John M. Pazel

Mehmet Pehlivan
Carlos Pelletier Martinez
Christopher J. Pellowski
Jim Peurifoy

Rhonda N. Quinn
Brian Reddick

Ashley A. Reibel

Adam J. Richmond
Nicholas Rizopoulos
Jose C. Rojas Castillo, Sr.
Jeanine Schmidt

David Schultz

Michael E. Selm

Adam Shaw

Jonathan D. Shenk
Randy Shields

Brett Shoaff

Michael G. Sholley
Jack G. Siegel

Irene Sittenfeld
Amanda L. Smith
Quinn E. Smith

William J. Spitz
Rebecca Springer
Kathryn S. Strohauer
Robin L. Swank

Chris Tacker

Mauro R. Torres Uribes
Micheal Travis
Julianna Tresca
Christine Tuft

Keith V. Vickers
Jonathon Waian

Miles E. Waite

Ryan K. Walker

Robert K. Wall

David Warburton
Clayton S. Watts

Tyler S. Weinand
William Weiss

Darwin B. Werthessen, Jr.
Pamela A. Wheeler
James Wilkinson
Pamela K. Wilkinson
Deborah R. Williams
Kyle E. Williams
Gemma Winston
Alexandre F. Woodward
Martin P. Zaleski

Erica L. Zuniga
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Professional Member
Non-Practicing

James C. Dawson
Carroll G. Haley
Ronald L. Martin
Wilbert L. Mathews
Robert C. Michael
Audrey J. Van Cleve
Walter Wood

Student Member
Riliwan D. Abioye
Christabel Abugu
Fidelis Adigwe
Blessing A. Afolayan
Kayode J. Agboola
Masoud Ahmed
Thayiba Ahmed
Christine Ainscough
Rebecca L. Albers
Abdullah K. AlImanzuei
Martins O. Arowolo
Leo Asturias
Anna Baar
Ayomipo Bankole
Phoebe Bathje
Grace Booza
Ryan Boyle
Madison Braswell
Michaela S. Brossman
Bethanie Brown
Cal M. Butts
Diego Camou
Ryan Case
Ahmad H. Cendikia
Marius Charles
Mackenzie Choffel
Alexander Coleman
Marisa Cortez
Connie Cox
Pam Crawford
Kayelyn Crofford
Benjamin L. Cuti Guillén
Sani A. Dahir
Joshua Deen
Jonathan E. DeSantiago
Goodluck D. Digbani, Sr.
Andrew J. Dooley
Kelsey Engelke
Nana K. Epton
Ethan Esparza
Bailey Estes
Victor Fakeye
Braxton R. Fenton
Chris Finley
Andrea Franklin
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Kate M. Frederick
Anna-Cae Fuller
Phoebe V. Futcher
Daniela Galvez
Kelsey T. Gangi
Silas L. Goetz
Clarissa Gordon
Amber R. Gorman
Hunter Green

Grace Griffin

Kartik Gupta

Grace Hanson
Kaylee A. Harwick
Md Asif Hasan
Makena Hatch

Reid A. Haugen
William Hays

Kieran E. Heintz
Christopher L. Hellen, Jr
Trentin J. Hohler
Aidan Houlgate
Thomas R. Howe, llI
Franklin Ljigade
Ethan llse
Muhammad Ishfaq
Matthew James
Sunday Joseph

Kelli Jurich

Kapil Karki

Precious Kemasha, Jr
Annalise Kennedy
Zach Kitchens
Thomas Willem B. Koebel
Gouro Koita
Vanessa Kraemer
Colin Kulak

Aditya Kumar
Gabrielle Lambert
Thomas Lambert
Rachel Landis
Caroline LaPointe
Conor Large

David Lester

Phillipe Lima

Jaxson N. Luke
Robyn Luke

John H. Lunday
Hannah Marks
Milagros D. Marrero
Becca May

Thomas P. McCourt, Il
Caleb S. McCullough
Michael K. McGough
Caitlin McLaughlin
Magnolia McLaughlin
Dillon Melendez

Megan E. Metcalf
Lovemore Mphamba
Osward Muza
Bailey K. Nez
Oyindamola Oseni
Milo C. Pavlovich
Emily Pax

Isaac E. Pope

Diky Z. Raihan
Sriharish Raja
Hammad Razzaq
Muhammad Saif U. Rehman
Abiyyu D. Revanzha
Madison Ritchie
Andrea Rosenau
Abdul Baset Sadeq, Sr.
Akintunde S. Samakinde
Gyanendra R. Sapkota
Jonathan Sarko
Alyssa Schaeffer
Alec A. Schulte
Colton Schultz
Ryleigh J. Schultz
Dalton R. Seymour
Julia Shreve

Lauren Sibu

Vivian Sikorsky
Erika Sinn

Madison Sorensen
Eury Speir

Karley R. Spriggs
Lula Staley

Lauren Tackett
Meagan Taylor

Sean B. Taylor

Korei Teer

Renie Thomas
Jackline A. Timah
Audrey G. Tomko
Elizabeth Trevathan
Yadanar Tun

Sharon Tuominen
Samuel |. Udoh
Imran Ullah

Ana M. Vielma amarista
Ryan Voss

Brian S. Walk

Tom Watson
Zachary Weis

Kiara Williams
Ivanka Woodell
Cayden A. Woolery
Payton Young
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Peer-Reviewed

Testing the Accuracy of
Polycam® 3D Scanning Software
on LIiDAR and
Optical Photogrammetry Devices
In Field Research

Abby Riggs, Matt Van Hook, Perla Romero, Erik Larson, MEM-3295, and Maurice Testa, ECP-1178

Abstract

accuracy across different scanning distances.

Polycam® is a mobile app that generates 3D models of objects using high-resolution Photogrammetry or LiDAR (Light Detection
and Ranging) technology. LiDAR scanning is available on Apple devices labeled “Pro,” such as the iPhone 12 Pro and iPad Pro. This
project explores the accuracy of Photogrammetry scans in comparison to LiDAR scans. Testing took place on a geologic outcrop
in Fort Smith, Arkansas. Scans using both methods were conducted at 1-meter intervals, extending up to a total distance of five
meters from the outcrop. The internal measuring system in Polycam® was utilized to assess the geologic and lighting obstacles
at each scan point. The measurements obtained from Polycam® were then compared to physical measurements to evaluate

LiDAR camera scans were conducted with aniPad Pro, 12.9- inch (5th generation). An iPhone 12 was used for the optical camera
Photogrammetry scans. Field testing showed LiDAR equipped devices captured more accurate images. The accuracy for Polycam®
using a LiIDAR camera was within 2.5-centimeter resolution in well-lit areas, comparable to more expensive standalone LiDAR units.

Introduction

Over the past few years, low powered LiDAR (Light Detection
and Ranging) has become more common on mobile devices
such as mobile phones and tablets (Labsphere, 2024). The low-
powered LiDAR camera, typically limited to 5W because of power
consumption limitations, is primarily used in conjunction with the
devices’ Photogrammetry camera for depth of field calculations
and facial recognition (Lachat et al., 2015). With the popularity of
LiDAR cameras on mobile devices, there has been an increase in
mobile applications that allow the user to utilize these cameras
more extensively. Applications like Canvas® allow the user to use
LiDAR for quick room measurements and furniture placement
(Canvas, 2016). The application Seeing Al is designed to help the
blind and visually impaired navigate through their environment
(Seeing Al, 2017). The applications Polycam®, 3D Scanner App, and
Scaniverse® allow the user to capture images and create 3D scans
using the LiDAR camera on the mobile device (Inal et al., 2023).

Polycam® is a mobile application (referred to as the software)
that uses high resolution Photogrammetry and LiDAR to scan and
render 3D models (Polycam, 2022). For this project, the Polycam®
application was used because it could toggle strictly between the
LiDAR camera and the device’s optical camera allowing for testing
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of the accuracy of both techniques on the same device. To scan, the
software automatically uses the best available cameraon a device to
conduct its scans and prefers LiDAR if it is available (Polycam, 2022).
The software is able to scan and renderimages using a LIiDAR camera
or strictly Photogrammetry using the devices’ optical camera.

This project investigates the accuracy between Photogrammetry
only and LiDAR supported devices in different field environments.
Testing was conducted on measured geologic sections at an outcrop
exposure called the Fort Smith Quarry in Fort Smith, Arkansas.
Photogrammetry and LiDAR scans were taken at 1-meter intervalsin
distance from the outcrop up to five meters. The internal measuring
system of the software was used to measure the geologic sections
at each scan. The measurements were compared to the physical
measured sections to test the accuracy of the rendered images at
varying scanning distances.

Literature Review

Photogrammetry

Photogrammetry is a technique rooted in the principles of geom-
etry and optics; it enables the extraction of precise three-dimen-
sional information from two-dimensional images (Janiszewski et
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3D SCANNING

Figure 1. Measured and imaged Atoka Formation outcrop.

al., 2022). The process typically involves capturing photographs of
an object or scene from multiple viewpoints, creating an overlap-
ping network of images (Almagro, 2002). Tie points, identifiable
features common to multiple images, are then identified and used
to reconstruct the spatial relationships within the scene. Through
triangulation, the positions of these tie points are calculated,
allowing for the generation of detailed 3D models or maps of chal-
lenging environments (Almagro, 2002, Janiszewski et al., 2022).
Photogrammetry has been a useful qualitative and quantitative
imaging tool that has allowed researchers from preserving historical
documents to building 3D models from 2D images (Schenk et al.,
2005, Brandolini & Patrucco, 2019, Dixit et al., 2019).

Low-Powered Mobile LiDAR

In recent years, the integration of low-power LiDAR technology
into devices, like theiPhone 15 Pro Maxand iPad Pro 5th generation,
has revolutionized various functionalities, ranging from augmented
reality (AR) experiences to advanced spatial mapping (Luetzenburg
etal., 2021). As of 2024, only select Apple® mobile devices support
LiDAR. This innovative technology, while reminiscent of traditional
LiDAR systems, boasts optimizations tailored for size, power con-
sumption, and cost-effectiveness (Wang et al., 2020).

Low-power LiDAR technology uses a low power semiconductor
laser diode responsible for emitting pulses of laser light. These
pulses, deftly directed outward by the microelectromechanical
system (MEMS) scanner, interact with surrounding objects, reflect-
ing off surfaces and returning to the LiDAR sensor (Wang et al.,
2020). When low-powered LiDAR is used for Photogrammetry,
Time-of-Flight (ToF) calculation is used to determine object distance
based on laser pulse travel time (Tontini et al., 2020). This data is
condensed into a dense point cloud and the three-dimensional
geometry of the scene is processed within the mobile device’s
software (Luetzenburg et al., 2021).

The integration of low-power LiDAR technology can generate
accurate environments, culminate enhanced AR experiences,
enhance photographic features, and spatial mapping function-
alities for users. Finding alternatives to low-cost mobile optical
Photogrammetry finds its roots in Microsoft® Xbox Kinect sensors
using inferred for close-range 3D modeling (Lachat et al., 2015).
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Figure 2. Measured and imaged Atoka Formation outcrop
with the six bed layers identified.

This early research laid the groundwork for utilizing depth sensing
technology in consumer devices, paving the way for the advance-
ments seen in modern LiDAR-equipped smartphones and tablets.

Previous Case Studies using Polycam®

Researchers have leveraged the Polycam® application across
diverse studies to advance scientific and technological applications.
Janiszewski et al. (2022) utilized the software with a 360-degree
camera to efficiently map tunnels through detailed 3D imag-
ing, demonstrating its capability for complex structure mapping.
Brandolini & Patrucco (2019) applied the software in Structure-
from-Motion (SFM) Photogrammetry to digitize historical docu-
ments, offering a cost-effective method for preservation and study.
Luetzenburg et al. (2021) explored the geoscientific potential of the
iPhone 12 Pro's LiDAR sensor using the software, highlighting its
accuracy in generating detailed 3D models of geological features.
Tontini et al. (2020) integrated the software to validate SPAD-based
LiDAR sensor models, enhancing accuracy in advanced imaging
technology. Wang et al. (2020) utilized the software to analyze
MEMS mirrors within LiDAR systems, providing insights into their
structural dynamics. Lachat et al. (2015) investigated the software’s
role in evaluating the Kinect v2 sensor's capabilities for close-range
3D modeling, advancing understanding of 3D modeling techniques.
Vacca (2013) employed the software with the Apple LiDAR Sensor
for precise 3D modeling of architectural and cultural artifacts,
improving assessments in heritage applications. Callegari et al.
(2024) validated a handheld scanner's anatomical measurement
capabilities with the software, capturing and analyzing 3D scans for
accuracy and reliability. In each instance, Polycam® facilitated com-
prehensive 3D data acquisition, model validation, and enhanced
insights across various scientific and technological disciplines.

Alternatives to Mobile LiDAR

There are multiple alternatives to mobile LiDAR devices that
can be used for field research. Terrestrial LiDAR (T-LiDAR) such as
tripod mounted devices have accuracy below 2.5 cm. However,
these devices are mounted on a fixed tripod and are limited to the
distance and angle from the object (Dassot et al., 2011). For aerial
scans, airborne LiDAR can capture high resolution data at high
speeds. Usually fixed wing or drone mounted, way points of inter-
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est can be set using GPS and aerial scans with sub meter resolution
(Lohani & Ghosh, 2017). Recently there has been development of
handheld LiDAR devices that use Simultaneous Localization and
Mapping (SLAM) algorithms to develop the scans. These devices,
though not low-powered mobile devices as tested in this study,
exhibit similar limitations as the scans are limited by the software
algorithm’s analysis (Tribala et al., 2023).

Methodology

The Fort Smith Quarry (35.36332, -94.37930) was used as the
test site for the Photogrammetry and low-powered LiDAR device.
Due toits composition of interbedded layers of sandstone and shale
from the Atoka Formation, the Fort Smith Quarry outcrop was ideal
for image scanning (Figure 1) on the previous page.

A section of the outcrop 78 cm wide was marked and six sequen-
tial vertical beds were used to test the Polycam® measuring tool
(Figure 2). Each bed’s thickness was measured manually with a
tape measure to set the control. Each layer encompasses its own
obstacles for the software to overcome using both Photogrammetry
and/or LiDAR (Table 1). Layer 1 is set back beneath a ledge formed
by Layers 2-6 and exhibits some shadowing. Layer 2 exhibited the
most significant changes in textural relief across the beds, ranging
from 2 to 5 cm. These textures created their own shadows and

Table 1. Imaging obstacles identified
at each layer of outcrop

Layer Imaging Obstacle
6 Direct sunlight, bleaching
5 Sun lit, limited relief
4 Structural dip
3 Sun lit, limited relief
2 Textural relief, intermittent shadowing
1 Shadowed overhang

scanning challenges, which adversely impacted both LiDAR and
Photogrammetry results. Layer 3 and Layer 5 showed the least
textural relief, ranging from 1 to 2 cm, and did not experience
consistent shadowing. These layers best illustrate a well-lit envi-
ronment, presenting minimal imaging challenges. Layer 4 features
a noticeable pinch-out toward the measured and imaged section,
with the bottom of the bed sloping at a 9-degree angle. Layer 6
was the most well-lit bed, with no obstacles blocking the sun and
no shadowing present.

AniPhone 15ProMaxmaincamerawas usedforPhotogrammetry
using the Polycam® app without LiDAR enabled. The iPhone Pro Max
is equipped with a 48-megapixel main camera with a 24 mm, f/1.78
aperture lens. An iPad Pro 5th Gen equipped with LiDAR scanner
was utilized for testing. The LiDAR scanner was forced on and the
tablet was not allowed to revert to Photogrammetry. No zoom was
used to keep the primary camera lens in use.

Scanning distances from the outcrop were taken every meter
for up to five meters in distance away from the outcrop. Apple®
advertises the LiDAR sensor’s scanning range is up to five meters
away from the object (Luetzenburg et al., 2021) To assess the imag-
ing capabilities under various conditions, three flags were placed at
difficult to identify bed contacts. Each scan per device was taken 10
times at each metered distance for statistical analysis. The device
was always held parallel to the outcrop with no tilting of the cam-
era. Each scan was conducted by Polycam® and then uploaded to
the software’s point cloud service to analyze and create the image.
The measuring tool provided by the software was used to measure
each of the 6 vertical bed thicknesses for each image scan. The 10
Polycam® measurements for each bed thickness at each meter in
distance was then averaged and compared to the manual measure-
ment at each meter in distance. Further analysis calculating the
Root Mean Square Error (RMSE) of each distance and device was
used to measure the differences between the true manually mea-
sured valued and the software’s measurements. Besides different
distances on the outcrop, other challenges such as light variation,
shadow presence, vegetation obstruction, and depth perception
were noted (Table 1).

Table 2. Measured section data. Each control, Photogrammetry, and LIDAR measurements are averaged

across the ten measurements.

Measured Bed Thickness in Centimeters
([;i::;r:’c: (f:eTers) Measurements (cm) Layer 1 Layer 2 Layer 3 Layer 4 Layer 5 Layer 6
Measured Control 75.0 73.0 27.0 39.5 49.0 19.0
1 Averaged Photogrammetry 60.0 43.0 18.0 20.0 43.0 12.0
Averaged LiDAR 82.0 59.0 22.0 26.0 46.0 19.0
Measured Control 75.0 73.0 27.0 39.5 49.0 19.0
2 Averaged Photogrammetry 42.0 28.0 26.0 13.0 23.0 9.0
Averaged LiDAR 87.0 60.0 26.0 28.0 48.0 20.0
Measured Control 75.0 73.0 27.0 39.5 49.0 19.0
3 Averaged Photogrammetry 30.0 21.0 8.0 13.0 12.0 6.0
Averaged LiDAR 80.0 61.0 8.0 29.0 44.0 19.0
Measured Control 75.0 73.0 27.0 39.5 49.0 19.0
4 Averaged Photogrammetry 23.0 16.0 6.0 8.0 12.0 6.0
Averaged LiDAR 94.0 55.0 25.0 27.0 47.0 19.0
Measured Control 75.0 73.0 27.0 39.5 49.0 19.0
5 Averaged Photogrammetry 18.0 12.0 5.0 6.0 10.0 4.0
Averaged LiDAR 62.0 62.0 23.0 28.0 47.0 19.0
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Results

Each measurement using
Photogrammetry and LiDAR
was taken 10 times. The 10
measurements per layer were
averaged and compared to the
measured control (Table 2).

Upon data collection, the
Photogrammetry with the
iPhone Pro Max optical cam-
era showed a drop in accu-
racy as distance from the
outcrop increased. The LiDAR
equipped iPad Pro 5th Gen
tablet averaged more accurate
measurements when close
to the outcrop with multiple
sub-centimeter differences.
At the maximum distance of
five meters, Layer 6 showed
the highest accuracy of the
layers tested across both the

Figure 3. Root Mean Square Error (RMSE) calculated the average differentiation of the iPhone Photogrammetry scans

versus the controlled measurements.

Photogrammetry and LiDAR
devices (Table 3).

RMSE analysis showed
increased accuracy for LiDAR
scans across each layer ver-
sus Photogrammetry (Figure 3
and 4). LiDAR also showed to
have a higher precision than
Photogrammetry at each layer
except for Layer 1 (Figure 3
and 4).

Discussion and
Conclusion

During testing of both
Photogrammetry and LiDAR
scans, the bed layers each chal-
lenged the devices in different
ways. Layer 1 exhibited a cliff
shelf overhead and heavy shad-
owing. Layer 2 had the largest
textural relief causing shadow-
ing throughout bed. Layers 3
and 5 had the least amount

Figure 4. Root Mean Square Error (RMSE) calculated the average differentiation of the iPad LiDAR scans versus the

controlled measurements.

of textural relief or shadowing

throughout. Layer 4 had the greatest slope with the bottom of the
bed sloping at a nine-degree angle. Layer 6 was in direct sunlight
and had no shadowing (Figure 5).

In each test, LiDAR outperformed Photogrammetry in its accu-
racy (Table 2 and Figures 3 and 4). This is because the LiDAR emits
a pulse and is able to measure the distance from its objects. In mul-
tiple tests, the LiDAR averaged below a two cm averaged difference
from the control values (Table 2). Polycam® is using software to best
determine the distance and size of the objects when imaging with
only Photogrammetry. However, both LiDAR and Photogrammetry
exhibited similar flaws that caused inaccuracy. Shadowing exhibited
from Layers 1 and 2 caused poor accuracy from Photogrammetry
where it averaged a 19—61 cm difference from the actual thickness.
LiDAR performed more accurately and for Layer 1, a five to 19 cm
difference from the actual thickness (Figure 4). LiDAR struggled with
Layer 2’s topographic changes. This is possibly caused because the
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device was held perfectly parallel to the outcrop. In normal use,
the operator could scan at multiple angles and potentially capture
the topographic relief more accurately.

A low amount of textural relief in a well-lit area allows both
Photogrammetry and LiDAR on the software to perform as expect-
ed. Layers 3 and 5 had the least amount of textural relief and were
well-lit. This represented the normal testing environment with
no specific obstacles. LiDAR accuracy measured difference from
the actual thickness ranged from zero to 5 cm and outperformed
Photogrammetry’s 6—37 cm. Distance from the outcrop did not
seem to have an influence on either’s performance (Tables 2 and 3).

Bed dip and structural changes had a negative influence on the
Polycam®scans. Layer4 exhibitedanine-degree slope onthe bottom
of the bed. LiDAR and Photogrammetry struggled with its bed thick-
ness accuracy. LiDAR ranged from 10.5-13.5 cm measured differ-
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Table 3. Measured section data. Difference in centimeters calculated from the control measurements.

Measured Difference from Control per Device in Centimeters
Distance (meters) Device Layer 1 Layer 2 Layer 3 Layer 4 Layer 5 Layer 6
Photogrammetry 25.0 30.0 9.0 19.5 6.0 8.0
! LiDAR 7.0 14.0 5.0 13.5 3.0 0.0
Photogrammetry 33.0 45.0 10.0 26.5 26.0 1.0
2 LiDAR 12.0 13.0 1.0 11.5 1.0 1.0
Photogrammetry 37.0 52.0 19.0 24.5 26.0 0.0
> LiDAR 5.0 12.0 5.0 10.5 0.0 0.0
Photogrammetry 52.0 57.0 21.0 315 37.0 13.0
N LiDAR 19.0 18.0 2.0 12.5 2.0 0.0
Photogrammetry 57.0 61.0 22.0 39.0 33.5 15.0
° LiDAR 11.0 11.0 4.0 11.5 2.0 0.0

ence and Photogrammetry
ranged from 19.5-39 cm
measured difference from
the actual thickness. It is
possible scanning at mul-
tiple angles close to the
object might have helped
improve the accuracy, simi-
lar to Layer 2’s topographic
challenges. However, hold-
ing the device parallel to the
layer’s structural textures
caused a noticeable decline
in the ability of the software
to analyze the layers from
either camera.

The outcrop exhibited
a layer at the top of the

measured section (Layer 6)
that was directly receiving
a high amount of sunlight.
Originally, this bed was
tested to see if the soft-
ware would receive a bright

Figure 5. LiDAR scan with 19 cm variance at Layer 1, distance 4 meters (left). Photogrammetry scan with 52 cm
variance at Layer 2, distance three meters (right). Both scans appear to represent the outcrop, but using the LiDAR and
Photogrammetry data demonstrates that the LiDAR results are more accurate overall
in terms of using the data for measuring across the scans.

The sun angle and shadows did cause some effects on the accuracy of the images, especially between Layers 1, 2 and 6.

white out from the amount

of sun. This layer was the most accurate for both the LiDAR and
Photogrammetry tests. LIDAR consistently tested below one cm
measured difference from the actual thickness. This is the only layer
that Photogrammetry also measured equal to LiDAR at zero to 15
cm measured difference from the actual thickness. The increased
light seemed to help the software distinguish the thickness of the
unit accurately using either camera, sun angle may also affect this
depending on time of day. The most difficult obstacle for Layer 6
was not casting a shadow over the unit while testing. Similar to
each layer, distance from the outcrop did not affect the accuracy.

As technology in LiDAR, mobile devices, and even batteries that
can sustain more powerful cameras evolve over time, the accuracy
and limitations will only improve. Having the ability to scan using
Photogrammetry or LiDAR directly and make rapid 3D models is
impressive and useful in the scientific field. However, while using
either camera produced scans that look accurate (Figure 3), this
project demonstrates that there are issues with taking the images
atfacevalue. Shadowing, textural relief and even structural changes
as beds dip caused inaccuracies in both Photogrammetry and LiDAR
using the software. If close to an object, scanning the relief at mul-
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tiple angles may increase accuracy. But if in an environment where
scanning a lithologic bed that is not easy to access, the camera will
likely be parallel to the beds and shadowing, relief changes and
structural obstacles will affect the accuracy. Polycam® is a suitable
low-cost choice for field research as long as the user is aware of
its limitations. Ultimately, using a LiDAR equipped device with
Polycam® will result in more accurate measurements compared to
only using Photogrammetry.
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Geological Society of
London awarded
"Best Professional or
Learned Society 2024"

John Berry, CPG-4032

The Geological Society of London has been awarded
the 'Best Professional or Learned Society 2024' Memcom
award. The judges commended the Society for “business
improvement, public interest contribution, raising standards
of professionalism, inspiring the next generation, collabora-
tive thought leadership, sustainability and other far-reaching
impacts on the economy and society at large.” The Memcom
Excellence Awards are a British institution that "recognizes
and celebrates the very best of the 'membership sector."
With multiple awards across different categories, the Awards
highlight everything from strategy to leadership, engagement
to publications, and individual and team achievements.
These awards are open to all professional bodies, trade
associations, membership charities, trade unions, and the
wider not-for-profit membership sector.

In addition to winning the award, the Society this year
has also BOUGHT its own Headquarters, which were (and my
knowledge may beinaccurate) "Grace and Favor Apartments"
for which only nominal rent was paid to the Government.
These were in Burlington House just off Piccadilly Circus in
the heart of London. The Royal Academy (of Arts) had the
main part of the building, and the remainder was shared
by the Geological Society of London (Piccadilly/east wing),
Linnean Society of London (Piccadilly/west wing), the Royal
Astronomical Society (west wing), the Society of Antiquaries
of London (west wing) and the Royal Society of Chemistry
(east wing). The Government, strapped for cash, wished to
kick out the learned societies and sell the building.

| attended many Society meetings here when | was a
graduate student in London, getting to know such admirable
people as Brigadier Ralph A. Bagnold, author of "The Physics
of Blown Sand and Desert Dunes" (1941), then in his late 70s
and a regular attendee at the weekly meetings, which were
followed by drinks at a pub across the road. These meetings
were my introduction to the world of learned societies, and
| became addicted to the free and easy exchange of ideas
that took place after the formal presentations, and especially
in the pub. It was in the pub that the society for Chartered
Geologists (now merged backinto the Geological Society) was
conceived, and you will perhaps remember that the Royal
Society itself was founded in a coffee shop: The Geological
Society is now 217 years old and winning awards: perhaps
there is a lesson here for all of us about the benefits of
mixing science and sociability, as well as about the benefits
of outreach to the public!' | have now been a Fellow of the
Geological Society of London (as well as a member of the
GSA) for 59 years and am prouder of that fact than ever!
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WILL
PROBABLY
CHANGE:

Peter Dohms, CPG-07141

Ths was a
dream come brue.
and I happily
plunned lo .spend
my enlire career
doing mmeral
e.rplorutwn mn
the Southwest.
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his is an article about career paths after graduation,
and in this case the description of a career path extends
fromfirst professional employment through retirement.
It is based on my own experience and is presented as a
“case study” of how your best laid plans can go in wildly
different directions.

| graduated from Michigan Tech in June, 1967 with a bachelor
of science in Geological Engineering. My senior year engineering
courses included Hydrology, Rock Mechanics, Soil Mechanics and
Elements of Structural Design —those may not sound too connected
to Geology but in the course of the next 43 years | used the training
from all of them. About November 1966, | had interviewed with a
recruiter from The New Jersey Zinc Company (NJZ) and received a
job offer to join the exploration staff in the Tucson, Arizona office.
This was a dream come true, and | happily planned to spend my
entire career doing mineral exploration in the Southwest.

From 1967 to 1980 | was based in Tucson, working for NJZ. In the
first two to three years of that time, we were engaged in explora-
tion for porphyry-type copper deposits. We used a combination of
outcrop examination coupled with gravity surveys and time-domain
induced polarization surveys of buried pediments discovered by the
gravity surveying. Prior to my joining the group, that combination
had resulted in the discovery of a 100 million ton copper deposit
that was given the name Vekol (it remains unmined; the location
was on what was then called the Papago Reservation (the reserva-
tion name has since been changed to “Tohono O'odham”) west of
Tucson; the tribe received revenue from the Hecla copper deposit
across the valley, but later learned that owning a casino was a bet-
ter revenue source than copper mining revenues.) (but | digress).
About 1970, the office significantly downsized, and the copper
exploration came to an end.

In the next 10 years, our office went through several "target"
transitions, and | spent significant time in exploration for fluorite
deposits, silver deposits, Mississippi Valley-type lead-zinc deposits,
polymetallic base/precious metal deposits, and eventually gold
deposits. Work was conducted all over the western USA. The gold
program, initiated in 1978, was crowned with success, and in 1980
I moved to Jamestown, California to manage the drilling of a series
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of five gold deposits along a five-mile stretch of the Mother Lode.
The total endowment of the deposits came to an aggregate of
over 1 million ounces. My employment status during this period
was modified a bit; instead of New Jersey Zinc our project was
directly under the direction of the Natural Resources Group of Gulf
+ Western Industries.

After drilling was completed in early 1982, | worked on the
"baseline environmental studies" for project permitting. At the
time, it seemed but a short step from development drilling. Those
studies included overseeing noise, archeological (prehistoric and
historic), surface water quality,and anintensive hands-on education
in hydrogeology. We conducted pump tests of 30- to 45-day dura-
tion in the dipping, hard-rock formations, with tracking in ground
water recovery extending beyond 140 days in some cases. During
and following that period | self-educated myself on the beauties of
the Cooper and Jacob Method of hydrogeologic evaluation (versus
the USGS-preferred Theis Method). This was a larger step away from
mineral exploration, but it still involved working with drill holes and
subsurface conditions.

Everything changed in 1983. The top-level management of Gulf
+ Western went through a drastic revolution, and G+W became an
entertainment conglomerate. The pension | now receive (for my
15 years from 1967 to 1983) comes from CBS (yes; THAT CBS — an
illustration of corporate evolution). | went into the consulting busi-
ness with two partners from the Gold Project, and for about two
years we made a living consulting for exploration companies who
had an interest in the Mother Lode (as well as some other California
gold deposits). OOPS; the "gold boom" came to an end and we had
to transition our business model.

About that time, interest and funding for dealing with leaking
underground storage tanks arose, and with our hydrogeological
background, we were able to get into that business. We still did
some mineral consulting, mostly non-metallic and aggregates, and
had a couple of assignments working on landfill ground water qual-
ity. One very interesting project was helping our client obtain the
operating permit to convert their exhausted open pit asbestos mine
intoan "asbestos waste-only" landfill. My principal contribution was
to oversee the work to "prove" to the State of California that the
asbestos that had been mined was chrysotile - that little assign-
ment led to several assignments for defense attorneys in asbestos
litigation as an "expert witness" for about 15 years off and on. As
you see, there was still mining-related and other underground work
going on, and the transition was not greatly unsettling.

In 1988 | moved my family to Pensacola, Florida and opened a
branch office of the firm | had helped co-found. Initial work was
still related to chasing leaking underground storage tanks (LUST) in
the unconsolidated sands of northwest Florida. | managed to get
a long-term assignment with a good-sized municipal solid waste
landfill where | designed and implemented a wholly new ground
water monitoring array. Owing to an unintended consequence of
an environmental agency demand, significant ground water con-
tamination occurred. | oversaw and implemented the investigation
and initiated the cleanup; it was a point of pride that our work in
defining and containing the plume, with piping the contaminated
ground water back to the landfill property for treatment, cost the
same as the typical northwest Florida gas station cleanup. While
working on that assighment, a closed facility that had been previ-
ously operated by the same government entity, was listed as a
"candidate" Superfund site. My office obtained the assighment to
oversee the investigation of possible off-site and on-site impacts.
Our program was a success and the facility was removed from the
National Priorities List. In hindsight, this had moved my career well
away from mineral exploration, but each transition had seemed
logical at the time.
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In about 1993 the State of Florida began to regulate construction
and demolition debris (C&D) landfills. | became "Mister C&D" for
northwest Florida, having as many as 10 such facilities simultane-
ously under the care of my office. Our work took us from "cradle
to grave" for some C&D facilities, including initial permitting, re-
permitting, ground water monitoring and corrective action, closure
oversight, and post-closure care. | also had to good fortune to be
engaged by two of the largest solid waste management companies
during this period, on assignments related to permitting and re-
permitting solid waste transfer stations, subsurface investigations
of "previous sins" on properties (that pre-dated their then-current
use), ground water site assessments, and other related work. This
activity continued through my retirement in 2011.

All through the 1988 to 2007 period | had been active in
Pensacola with respect to two very notorious wood treating
facility Superfund sites (Escambia Treating Company [ETC] and
American Creosote). That effort bore fruit when | obtained an
assignment to provide "affected-community oversight" of an EPA-
led cleanup (Escambia Treating) and detailed pre-cleanup assess-
ment (American Creosote). Boy, was that fun! | got to evaluate and
critique EPA! They didn't like it one little bit. To give them credit,
the ETC cleanup was very professionally done and | had little to
criticize. At American Creosote, | found a potential flaw in their site
geologic model and urged evaluation. A bit later, the funding for
the "community oversight" quietly dried up (I cannot prove “cause
and effect,” but | believe it to be true). This also coincided with
my retirement in 2011 and, after my heart surgery in April 2012
(and move to Payson, Arizona in October 2012) | lost track of later
developments there. What is Vapor Intrusion?

Lessons

When | first arrived in Tucson in June 1967 | was prepared to
spend my entire career in that office, searching for new copper
deposits in Arizona. Parenthetically, new copper deposits are still
being found over 55 years later; one of the largest recent discover-
ies would have been uncovered by the exploration model we were
using in 1967, had it continued. | sometimes wonder how my career
might have evolved if the program had been extended.

The next lesson is to pay attention to your undergraduate and
graduate courses. “Elements of Structural Design”? | used those
skills to look over the shoulder of a structural engineer when our
assignmentincludeddigging outa LUST plume adjacenttoa building
with heavy machinery operating. My review ended with a question
that caused the structural engineer to realize he’d misplaced a
decimal point. Hydrology? More than once, | had to evaluate pos-
sible road flooding in the desert Southwest; along the road we used
to access our project site. Soil mechanics? The placement of final
cover on a closing landfill or backfilling an excavated underground
tank site — | could talk to the engineers in their own language. Rock
Mechanics? How does rock break?

Don’t be afraid to try new things. In my case, each “new thing”
seemed like a logical step from what I’d been previously doing. The
most jarring transitions, on the other hand, included the advent
of personal computers, followed closely by computer-based sub-
surface modeling. As | mentioned, my hydrogeology training was
mostly gained via “in the field” experience under the guidance of a
salty, senior hydrogeologist, supplemented by some short courses
and much self-study.

The most important lesson, however, is to be flexible. When
| graduated, “Superfund” wasn’t even a word, let alone a major
government program. If your career is anything like mine, you don’t
have a clue right now where it might take you in the next 40+ years.
Gird your loins and tighten your seat belt; it’s going to be a funride.
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Book Review

Rings of Fire:

How an unlikely team of
scientists, ex-cons, women,
and Native Americans
helped win World War Il

by Larry J. Hughes

581 pp. 21 Chapters. Five appendices. Notes. Index.
ISBN 978-0-8117-7389-8
$34.95 US

Review by: David M. Abbott, Jr., CPG-4570
Mining Geologist

The lengthy title of Rings of Fire: how an unlikely team of scientists,
ex-cons, women, and Native Americans helped win World War Il is an
introduction to variety of topics covered within this book. The book
begins with Pearl Harbor where antiaircraft guns expended an average
of 9,809 rounds per kill, which was four times the acceptable ratio. The
problem was a combination of gun caliber (too small) and gun sights.

The book next introduces teenage Edwin Land who was fascinated
at summer camp with polarization using a Nichol prism that employs
the high birefringence of calcite. Geoscientists generally are exposed to
polarizing microscopes using Nichol prisms as part of their petrologic
training and so the technical terms “Nichol prism,” “birefringence,”
and “calcite” are immediately recognizable. Land later developed a
method of producing a polarizing sheet that led to producing polarized
sunglasses in the mid-1930s by Land’s Polaroid company.

Early in WWII, Land was asked by the Navy’s Bureau of Ordinance
for a bombsight for dive bombers that wouldn’t fog up during dive
bombing runs. During Land’s flight home to Cambridge, MA, from
Washington, DC, Land recalled that if light passed through the optical
axis of calcite, a series of circular-colored rings is produced that could
be used as a bomb sight. Assisting Land in his polarization studies were
Harvard mineralogy professors Harry Berman, Esper Larsen, Clifford
Frondel, and Cornelius Hurlbut.1 The problem is that while calcite is

a very common mineral, hand-sized optically pure calcite is very
rare. “Iceland spar,” a rare deposit of optically pure calcite in Iceland
(the Hegustadir quarry) became in the early nineteenth-century
the source of calcite for Nichol prisms. By 1907, surface mining at
the Hegustadir quarry was approaching depletion and a worldwide
search for alternative sources was undertaken. A less optically pure
source was found near Greycliff, MT (east of Big Timber on the
Yellowstone River) but the available tonnage was too small to sup-
port economic extraction. Soon after WWI, the newly independent
Icelandic government hired a mining engineer to initiate under-
ground mining and the Hegustadir quarry was back in business for
a few years. By the time Land wanted to produce the Optical Color
Ring (OCR) sight, Berman recognized that suboptical grade calcite
would work for the ORC. Then Berman recalled receiving some
suboptical calcite plates for the Harvard museum’s collection from
a southern California prospector, Johh Hilton.

John Hilton was a prospector, singer, raconteur, desert rat, day-
job worker, etc. who started a curio shop in the Coachella Valley
of California selling rock and mineral specimens, catus, old rugs,
and items scavenged from local dumps. The shop provided an
income during the cooler winter months, but tourists were rare in
the summer. Up in Palm Wash in the Santa Rosa Mountains, Hilton
found agate geodes with calcite crystal vugs. A prospector friend,

1.  Charles Palache, Harry Berman, and Clifford Frondel were the authors of The System of Mineralogy, v. 2, Halides, nitrates, borates, carbonates, sulfates,
phosphates, arsenates, tungstates, molybdates, etc. the well-known mineralogy reference.
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Harry Heather, found calcite veins with vugs containing big, plate-
like calcite crystals. One vein yielded over 1,000 pounds of calcite
crystals. Around 1939, Hilton tried expanding his market for calcite
crystals by sending samples to various museums, including to Harry
Berman at Harvard. When Land, with Berman'’s help, was develop-
ing the Optical Color Ring sight in 1942, Berman contacted Hilton
offering to buy every big calcite crystal Hilton had. Berman traveled
to California, met Hilton, and went to the “mine” site, which was
really a bunch of small excavations along a series of veins. Hilton
agreed to sell Polaroid Corp. calcite crystals at $2 per pound.

In late 1942, Berman contacted his friend, Robert Hoffman, a
Harvard-trained geologist and mining engineer. Robert Hoffman
and his younger brother, Arnold, had spent the 20s and 30s pros-
pecting and promoting properties in Ontario and Quebec that
Arnold described in Free Gold: The Story of Canadian Mining.2
Berman hired Robert and Arnold Hoffman to examine Hilton’s
California property and also to investigate another potential calcite
source in Montana.

The Hoffmans’ initial examination of the Palm Wash property
demonstrated that capital was required to obtain the mining equip-
ment and infrastructure needed to develop the property. Even
with this capital, the mining was still of the artisanal type with
2-3 men working on an opening and exploiting individual vugs of
calcite located along more massive calcite veins. Seeking a proper
geologicinvestigation, Arnold Hoffman secured the assistance of US
Geologé al Survey geologist and Associate Professor at UCLA, James
Gilluly.® Gilluly recognized that the calcite veins were distributed
over 40 acres in four clusters. Each vein had vugs of the suboptical
calcite needed by Polaroid for the OCRs. There was no road to the
Palm Wash property; access was by foot over several miles of rough
terrain. Eventually, two four-wheel drive trucks and drivers were
contributed by the Marines to help the Navy get the gunsights it
wanted. The trucks delivered the supplies needed to establish a
camp for an eclectic mix of workers, one of whom described the
mix as “seven hobos, two millionaires, a surrealist artist, three sons
of college professors, a baker, a rancher, and an Indian fire eater.”
By the Hoffmans’ account, the roster included “a highwayman, a
murderer, a wife-beater, three robbers, and two draft dodgers.”
Some of these mens’ colorful stories comprise significant parts of
the book.

In March 1943, Harry Berman was following up on the earlier
calcite discovery near Greycliff, MT. Berman was introduced to a
card-shark, ex-moonshiner, and rancher named Al Hansen, who had
located calcite veins containing vugs of suboptical calcite shaped
like eggs in Brackett Creek near Clyde Park, about 10 miles north
of Livingston. Hansen had sent samples to Polaroid. Hansen’s initial
opening was 3 feet wide, 30 feet deep, and 70 feet long filled with
2- to 10-pound crystals. Berman got Robert Hoffman to go to the
property to set up a more comprehensive mining operation. The
oddly shaped crystals of the Montana calcite were locally called
“eggs” or “potatoes” and presented a problem. The California calcite
plates had their optical axis perpendicular to the plate face. The
“eggs” or “potatoes” had to be processed by cleaving to uncover the
crystal faces. A building in Clyde Park was converted into a crystal
processing and shipping office. A group of women were hired and
trained to be the “Crystal Crackin’” Mamas” to process the “eggs”
or “potatoes.” This processing also materially reduced the weight
of the shipped calcite. As with the California crew, the stories of
the characters at the Montana operations contribute significantly
to the stories told in Rings of Fire.

For various reasons, the Optical Color Ring sights were never
the technical success envisioned. Because polarization blocks 70%
of the incoming light, the OCRs could not be used in low-light situ-
ations. Various production problems at the two mining properties
and others sought in Mexico, and difficulty in assembling the sights
resulted that only a fraction of the OCRs ordered were ever pro-
duced. After the end of WWII, Edwin Land redirected his inventor’s
efforts to instant photography. However, several OCRs were used
in the Apollo Space program including the Christmas 1968 picture
“Earthrise,” the iconic picture of the space program.

As suggested by its lengthy full title, Rings of Fire addresses
numerous interesting stories and topics only tangentially related
to OCR sights, some of which are told with lyrical language. For
example, the view from a cross-country plane trip is described as
scenes from Copeland’s Appalachian Spring traveling west to the
country of Rodeo. The early mentions of Nichol polarizers and
similar terms will delight geologists. Older geologists, like me, will
remember Jim Gilluly, who wrote some excellent d papers in the
late ‘60s and early ‘70s that are worth digging up and reading. So,
despite the meandering character of the stories, Rings of Fire is
worth reading.

2. lreceived a copy of Free Gold from SME when | upgraded from student to regular membership. It is a wonderful book full of interesting stories of life
in the Canadian bush. It includes the story of how Flin Flon, on the Saskatchewan-Manitoba border, got its name.

3.  Later Gilluly was President of the Geological Society of America, a Penrose Medalist, and author of important papers on the structure of western

North America.

Review by: Jason B. Price, PhD, CPG-11382

Upon handling this hard-back book for the first time, | was
immediately impressed by its heft, at least an inch thick, including
a 34-page appendix dedicated to the physics of circular polariza-
tion. | was thoroughly intrigued by the title and color photographs
on the cover but also had a slight misgiving: A book this dense
could easily lose the reader if the thread of the tale is not carefully
woven through so many pages. But, by page ten, that misgiving had
been converted to a curious hunger to see how the story would
unfold. Larry J. Hughes, CPG, had me hooked starting with Ensign
Tausigg’sincredulous observationin recounting the horrors of Pearl
Harbor on December 7, 1941: “We couldn’t hit the broad side of a
barn except at point-blank range!” This was apparently not just a
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problem for the US military at the beginning of WWII, for Hughes
tells us that even during the American conventional bombing cam-
paign of Japan during 1944-1945, it was observed that only 2% of
American bombs landed within 1,000 ft of their intended targets,
leading the Japanese to joke that the Americans were apparently
trying to starve them out by bombing all the sea life in Tokyo Bay.
Clearly, efficient and precise aiming and targeting was problematic
throughout WWII on both sides.

Much has been written and filmed with respect to American tech-
nological advancements and superior achievements in the midst
of WWII, everything from domestic manufacturing and elevated

www.aipg.org



BOOK REVIEW

energy production to the novel centrifuges behind the Manhattan
project, to the improved artillery used on the battlefields, to the
grit of our military personnel. But largely overlooked in the popular
narrative because of its short-lived fame coupled with its classified
status until after the war was over, and excellently uncovered herein
by Hughes, is the role that calcite optical ring sites (ORS) played in
the improvement of American aim during WWII. Hughes weaves
a compelling tale from how Polaroid’s founder, Edwin Land, recog-
nized the utility of circular polarization for making gunsights to how
calcite prospectors and miners in the Salton Sea region, southern
California, Shields River valley, southern Montana, and Sierra Madre
Occidental, northwest Mexico, struggled to find and then mine and
refine enough high-quality calcite crystals to meet the ravenous
demand for gunsights for literally anything that Uncle Sam could
shoot: from the Navy’s 3”/50 gun, to the Army Air Corps’ bombing
sights, to the Army’s vaunted bazookas. Hughes, a geophysicist by
training, does a nice job of providing mining and military facts-on-
the-ground and data in the appendices but softened throughout by
the human touch, especially the stories of those involved with the
ORS effort and an estimated 150 photographs or reproductions of

Renew Today,
Champion

Renewals

Geoscience Due

AIPG Membership

them and the historical artifacts they worked on. He even displays
a few maps, including one bona fide geologic map of Camp Wilson,
just W of the Salton Sea (in what is now Anza Borrego Desert State
Park), salve for a geologist’s soul!

Importantly for the modern era, this book gives a revealing
glance at the way in which “critical minerals” seem to be arbitrarily
designated largely for military use during conflict (viz. during WWII,
calcite wasn’t “critical,” then was, then wasn’t; it currently is not)
and then almost as soon forgotten as the demand for such min-
erals is significantly modified by new technology—an important
reminder for our own current geopolitical reality.

Hughes spent the better part of thirty years doing the research
and writing this book. It is clearly a labor of love, and | hope it will
attract wide attention, for it is well written and particularly inter-
esting for any of those, like myself, who have a penchant for niche
mining, military, technology, geology, and physics applications and
also those who are WWII enthusiasts or just general history buffs.
This book belongs on your shelf.
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Cuiltting the Certure 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. In 2024, the Foundation provided grants to AIPG in support of the undergraduate scholarships awarded by
AIPG. Additionally, the Foundation has awarded its own William J. Siok Graduate Student Scholarship. The Foundation is proud to be
able to serve AIPG and the geosciences by providing financial support for these programs. Another grant was awarded to the American
Geosciences Institute (AGI) in support of building a field experience program for K-12 geoscience teachers. 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 of the Foundation for additional details
and check the AIPG web site for more information about the Foundation. Your continued support is greatly appreciated. Stay tuned for
information on 2025 fundraising activities. Thank you.

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

Donate to the Foundation
of the AIPG today.

Invest in the
future of geoscience.
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OUR VISION

Advocate for the profession of geology and certify
the competency, integrity, and ethics of professionals
on domestic and international levels.

OUR MISSION

Effectively advocate for the profession of geology and
support members through activities and programs
that advance professional growth and promote high
standards of ethical conduct.

OUR VALUES

Competence * Integrity * Ethics * Equity,
Diversity, Inclusion & Belonging * Environmental,
Social and Governance frameworks

Protect yourself from

Fraud

Safeguard your reports. Prevent:

* Hacking & altering
* Unauthorized copying & distribution
* Copy & paste plagiarism

“Since | have entrusted Kevin to convert my
reports to Page Turners, | have not had a
single case of theft, alteration, or plagiarism.
Previously, fully 20 percent of my reports have
been stolen, altered, or plagiarized.”

- Mark Slatten, CEO, Maverick Eco-miners

For more information:
https://turnthepages.online/pageturner2/
Kevin Withers

Turn the Pages Online

(805) 437-6367
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Early Career Professional Spotlight:

Hannah

Brigitte Petras, ECP-0851

I would like to recognize Hannah Weaver, ECP-1014, from the
AIPG Ohio Section, in the ECP Spotlight this quarter. She was
selected for this honor because of her engagement with AIPG and
enthusiasm to serve its members, and her passion for resource
management. Additionally, she was nominated to serve as the
2025 National ECP Representative so this ECP Spotlight for Hannah
is also a timely introduction for members that don’t know her yet.

| first got acquainted with Hannah as she answered our Call for
ECPs to become more involved in AIPG’s events. Since then, she has
moderated for our Student ECP Webinar Series and volunteered as
a technical session chair on a national level, and she is also active
in the AIPG Ohio Section.

My intention is that this spotlight series provides a platform to
recognize outstanding early career professionals, inspires students
and other new professionals to find their own path to success by
learning from others, and that other professions gain more insight
on the talent and the ideas of early career professionals.

Tell us about yourself.

My name is Hannah Weaver (ECP-1014), and | am a Physical
Scientist and Financial Assistance Officer Representative for the
Orphaned Wells Program Office (OWPO) within the Department
of the Interior (DOI). | received my B.S. in Geology in 2019 from
Wittenberg University and my M.S. in Geology and Geophysics
in 2021 from Purdue University. After graduation, my passion for
energy resource management and stewardship led me to work
at the Bureau of Safety and Environmental Enforcement as a
geophysicist, and later to my current role at the DOI. My experience
includes near surface and exploration geophysics, subsurface
geologic modeling, offshore geotechnics, and grant management.
| work remotely for the Department of the Interior and reside in
Columbus, OH.

Tell us more about your current role.

My current role at OWPO is a Federal Program developed
through the Infrastructure Investment and Jobs Act (IIJA) whose
mission is to provide federal financial assistance to federal, tribal,
and state entities to inventory and properly plug and remediate
orphaned wells and wells sites. | work directly with the agencies
that have jurisdiction over orphaned wells on state or private
land in their given state. In this role, | assist states with the
grant management process for the federal grants that they’re
receiving through the IlJA. This involves reviewing and monitoring
the progress of the activities conducted under the grant; such
activities include plugging orphaned wells, quantifying methane
emission reductions, remediation and restoration of well sites, and
identifying undocumented orphaned wells.

www.aipg.org

Weaver

Do you have any professional achieve-
ments/awards you'd like to mention?

e Guest Moderator for Student ECP Webinar: Creating
Successful Application Materials — 2023

e  Member-at-Large, Ohio Section — 2024

e  Student Chapter Liaison, Ohio Section — 2025

e  Superior Performance Award (FY23 & FY22) — BSEE
e National Membership committee 2023 — present

e Daniel J. Tearpock Geoscience Certification Program,
Subsurface Consultants & Associates

e Purdue University EAPS Department Teaching Honor Roll

e  GraduateResearch Fellowship Program Honorable Mention,
National Science Foundation

How did your education and student oppor-
tunities help you in your career?

I was fortunate to have a geology class in high school in my
junior year (which is not too common in Ohio), and my enthusiastic
teacher helped me to discover my passion in the subject. If | hadn’t
had that class, it would have been more difficult finding the geology
major in college.

During undergraduate and graduate programs, my field
experiences were particularly numerous and helpful. My
undergraduate program had a fall field seminar which was five
days of field work with varying field and geologic settings. Some
of these locations were to West Virginia Missouri, and Kentucky.

For graduate school preparation, my undergraduate program
offered assistance, and | was also fortunate to have family members
who have also attended a graduate program who were familiar
with the process.

Betweenprograms,lattendedtheSummerofApplied Geophysical
Experience (SAGE), which was an eye-opening experience that
combined geology and geophysics for me for the first time.

During my graduate courses, besides my technical growth and
conducting additional field work, | also developed more of my
soft skills, such as how to better manage my time and projects.
These skills are particularly important for managing projects and
delivering work products on schedule — which can take time to
perfect in the workplace!
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Public speaking is also an essential skill that has immensely
helpedin my career. | started small by getting out of my comfortzone
by presenting posters at conferences, then gave oral presentations
and later my thesis defense. Although the covid pandemic made
it more challenging to get in-person public speaking experience,
| encourage students and ECPs to continue to hone their public
speaking skills as much as possible in-person and virtually.

What's one of your favorite
AIPG experiences?

One of my favorite experiences was engaging with others at the
2023 National AIPG Conference in Covington, as this was my first
time meeting many other AIPG members in-person. Joining any
professional or conference meeting can be intimidating to both
students and ECPs, but | found that AIPG members were so friendly
and enthusiastic when meeting me, despite my being a newer
member of the community. It was a pivotal moment for me to be
welcomed into the AIPG community so warmly.

Uettome

New

Do you have any advice for professionals
(early career and/or mid-to-senior
professionals)?

| would emphasize that networking and making connections is
essential to your success. | have personally tried to do well with
networking, and this has led to a lot of opportunities. Every job
opportunity I've had started with a personal connection first. |
encourage ECPs and students to reach out, make connections even
if you must initiate the contact; schedule a call, come prepared,
be ready to lead the meeting, and be respectful of the time of
the person whom you are meeting. “Cold calling” does not have
to be an actual call, but can also be an email, LinkedIn message,
or other means of communication, and is sufficient to make an
initial connection with someone. AIPG can help immensely with
networking.

For mid-to-senior professionals, | would like to encourage you to
continue communicating the benefits and value that AIPG provides
within your company (to management, peers, and ECPs), and bring
your colleagues (especially ECPs) with you to the meetings.

Certified Professional Geologists!

September 1, 2024 - December 10, 2024

AIPG Member Number
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Section Name
Alaska George P. Garner Il
Alaska Amy A. Rodman
Colorado William L. Burns
Colorado Arthur Wickham
Idaho Michael J. Murenbeeld
International Wing Sang Vincent Choi
Michigan Jonathan M. Haynes
Michigan Benjamin D. Hinks
Michigan Daniel A. Hirvi
Michigan Joseph F. Klumpstra
Michigan Kirk W. Perschbacher
Northeast Denise T. Pereira

Ohio Benjamin Chenoweth
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MEMBERS IN THE NEWS

(34 Society Fellowship Awanded toDr. Chris Gellasch, CPG

AIPG extends its heartfelt congratulations to Dr. Christopher
A. Gellasch of Eastern Michigan University for this well-deserved
recognition. This award is a testament to Dr. Gellasch’s unwaver-
ing dedication to the geoscience profession and his extraordinary
efforts in preparing students to become future leaders in the
field—embodying the true spirit of what it means to be a Certified
Professional Geologist (CPG).

Dr. Gellasch’s significant contributions to the Geological Society
of America (GSA), along with his commitment to training and men-
toring early-career geoscientists, exemplify the highest standards of
professional service. As Christopher P. Carlson noted, Dr. Gellasch
has proven to be an exemplary representative of the geoscience
community through his volunteer work and professional achieve-
ments.

Society Fellowship, conferred by the GSA Council during its
spring meeting, is a distinguished honor reserved for those who
have demonstrated a sustained record of excellence in advancing
the geosciences. Nominees are recognized for their significant con-
tributions to areas such as scholarly publications, applied research,
education, administration, public outreach, leadership, and service
to professional organizations. This accolade reflects the profound
impact Dr. Gellasch has made on the profession and the community.

Additionally, Dr. Gellasch was recognized for his commitment by
the AIPG Michigan Section as the Outstanding Educator of 2024.

Dr. Chris Gellasch (left), receiving his award of GSA Society Fellowship from
GSA President Chuck Bailey.

NGWA Honors Dr. Richard Laton,

AIPG proudly congratulates Dr. Richard Laton, PG, CPG, CHG, EG,
onbeinghonoredbythe National Ground Water Association (NGWA)
with their 2024 Awards of Excellence and Fellow Designation. These
prestigious awards were presented during Groundwater Week in
December in Las Vegas, Nevada.

Dr. Laton received the Robert Storm Intersectional Cooperation
Award, recognizing his outstanding contributions to fostering col-
laboration, enhancing cooperation, and building community among
groundwater professionals. This award highlights his dedication
to advancing mutual interests and promoting the importance of
Earth's water resources through both action and advocacy.

Inaddition, Dr. Laton was granted the Fellow Designation Award,
an honor that reflects recognition by his peers and NGWA of his
exceptional credentials, professional accomplishments, and com-
mitment to increasing the understanding of groundwater science
and water well system technology.

NGWA’s Fellow Designation is awarded to members who
exemplify professional excellence, achievement, and integrity.
Candidates must demonstrate substantial contributions in areas
such as water well technology, groundwater science/engineering,
education, research, consulting, public outreach, and leadership.
These qualities align closely with the core values of being a Certified
Professional Geologist (CPG).

Dr. Laton, a geoscience professor at California State University,
Fullerton, and owner of Earth Forensics, Inc., has mentored hun-
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PG, CPG, CHG, EG with Two Awards

dreds of students, many of whom have gone on to successful
careers in the water industry. His work underscores the importance
of training the next generation of geoscientists and groundwater
professionals.

Congratulations, Dr. Laton, on this well-deserved recognition!
Your dedication and leadership inspire the geoscience commu-
nity and advance the understanding and stewardship of water
resources.

Dr. Rich Laton with his
Fellow Designation
award from NGWA.
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awj@aipg.org

Since its inception in 2022, the AIPG Lunch and Earn webinar
series has become an excellent resource for AIPG members and
non-members alike. Each year, the series has a theme with such
topics as ‘economic geology, ‘water and the environment, or
‘natural hazards.” This coming July we will begin a year-long focus
on ‘critical and strategic raw materials.” The series is offered on the
last Tuesday of every month (save December) at 11:00 am Mountain
Time. As of this writing, the series averages around 80 attendees
each month. A big part of the success of this series is that we
offer continuing education credits (CEU’s or PDH’s depending on
the requirement) to those who attend the webinar and, for those
who need CE credit for registration in New York, if they complete
the post-webinar assessment.

More than one-third of states with professional geologist licen-
sure and/or registration programs require continuing education
to maintain licensure. These programs vary to some degree, but
most require at least 12 hours of continuing education on an aver-
age annual basis (1.2 CEU’s based on a 10 contact-hour per CEU
conversion) to maintain licensure. Several states require thatannual
continuing education includes at least one hour of ethics training.
In New York, continuing education providers must be recognized by
the New York State Education Department (NYSED) and must meet
specific education and record-keeping requirements to maintain
their recognition as Continuing Education providers. I’'m pleased
to say that AIPG has been approved by NYSED and that we work
diligently to ensure that all requirements are met.

Continuing education is required by many professional organiza-
tions. We (AIPG) have mutual recognition of credentials with The
Geological Society of London (Chartered Geologist), The European
Federation of Geologists (EuroGeologist), and The Institute of
Geologists of Ireland (Professional Geologist or PGeo). (Quick note:
If you are interested in pursuing any of these titles, please reach
out to Dorothy Combs in Member Services for further informa-
tion.) Each of these organizations requires continuing education to
maintain their credential. The continuing education requirements
vary within each organization, but the common theme is that to
maintain your certification, you must participate in the continu-
ing education program outlined by each organization. For each
organization, a small number of members are audited annually to
ensure compliance.

One of the primary applications of our Certified Professional
Geologist credential is to be recognized as a CP (competent
person) or QP (qualified person) for purposes of making reports
under NI 43-101 (Canada), PERC (Europe), JORC (Australasia),
SAMREC (Africa), or any of the other codes that are part of the
CRIRSCO (Committee for Mineral Reserves International Reporting
Standards) family of reporting codes. Currently, for a person to be
recognized as a CP or QP under these instruments or codes, they
must possess specific relevant experience and be certified by a
recognized professional organization that requires or encourages
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The Case for

Continuing Education

Aaron W. Johnson, CPG-12229

its members to participate in continuing education or continuing
professional development. At this time, none of the major report-
ing codes require continuing education. Rather, these codes require
that recognized professional organizations, at a minimum, encour-
age their members to pursue CEU’s.

You may be asking, ‘why the column on continuing education if
it’s not required?’ That is a good question, and one that | will try
to answer. Over the past decade or so, our profession has seen an
increase in the number of entities that require continuing education
for geologists. This requirement is backed by some studies that show
that participation in a continuing education program has numerous
benefits for the professional. A 2022 study in the Journal of Adult
and Continuing Education found that people who participate in CE
programs tend to have a higher earning potential than those who
don’t. A 2008 paper by David Schejbal and David Wilson at the
University of Wisconsin noted that those who pursue continuing
education suffer fewer periods of unemployment. A 2014 study in
the Review of European Studies noted that continuing education is
one of the most important factors in building intellectual capital.
As more studies identify and quantify the value of continuing edu-
cation, it is only logical that more entities will require continuing
education.

As of now, AIPG has no plans to require that our members par-
ticipate in a continuing education program. We will continue to
strongly encourage each of you to pursue continuing education as
a means by which to stay abreast of the rapidly changing technolo-
gies that are available to geologists. | anticipate that sometime in
the near future, one of the major reporting codes will require that
all recognized professional organizations require their members to
participateinacontinuing education program. While that timeis not
now, | believe that in order to be proactive, we at AIPG must start
talking about mandatory continuing education now. Implementing
a continuing education program takes time. Time that the reporting
codes may or may not give us. By starting the conversation now, we
can put AIPG in a position to successfully meet those requirements
if, and when, they become reality.

| wish each of you a warm, happy, winter.

Aaron W. Johnson, CPG-12229

Alkhimenko, O.N., Asaliev, A.M., and Kuksova, O.D., 2014, Human Capitol
on the Knowledge Economy: The Role of Continuing Education,
Review of European Studies, v. 6, n. 4, pp. 277-282

Baumann, S., and Keimer, I., 2023, Individual Benefits of Continuing Higher

Education: The Case of a Swiss Business School, The Journal of Adult
and Continuing Education, v. 29, n. 2, pp. 343-359

Schejbal D., and Wilson, D., 2008, The Value of Continuing Education,
Continuing Higher Education Review, v. 72, p. 32-43
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PRESIDENT'S MESSAGE

As we step into 2025, | want to start the year by reflecting on our
shared mission as geoscientists and members of AIPG. Together, we
hold a unique responsibility not only to practice our profession with
excellence but also to educate the public, advocate for our field, and
inspire future generations to join us. This year, | challenge each of
us to embrace these roles with renewed passion and purpose, and
even students, it's never too early to start to sharing your passion
and knowledge.

Educating the Public:
Sharing the Wonders of Geoscience

The geosciences touch every part of daily life—from the water
we drink and the mineralsin our smartphonesto understandingand
mitigating natural hazards. However, many people remain unaware
of our profession’s critical contributions to society. Educating the
public is essential for fostering appreciation for Earth’s resources
and the work we do.

We must engage citizens, students, teachers, and community
groups by telling compelling stories about our discoveries and the
real-world applications of geoscience. Think about the impact of
explaining how LiDAR technology helps map areas prone to land-
slides, how geophysics reveals groundwater resources, or how 3D
mapping improves critical mineral exploration. These stories make
ourworkrelatable and exciting, capturing theimaginations of young
minds and community leaders alike.

Education is also about accessibility. Today, many people turn to
Google or YouTube for answers to their questions about the natural
world. Let’s meet them where they are by sharing accurate, engag-
ing content on these platforms. AIPG members have the expertise
and passion to be trusted voices in these spaces. Building trust
requires more than credentials—it’s about how we connect with
people and the values we exemplify in every interaction.

Advocating for the Profession:
Being Ambassadors for Geoscience

Advocacy begins with us. Each of us has a role in raising aware-
ness about the importance of geosciences in resource manage-
ment, environmental protection, and public safety. Whether you're
mentoring a student, presenting at a community meeting, or simply
talking with friends, every conversation is an opportunity to share
your passion for geoscience and inspire someone to see the value
in what we do.

We should strive to transform geoscience from a "discovery"
major into a dream career that even an eighth grader can envi-
sion pursuing—just like aspiring to become a doctor, firefighter, or
teacher. By explaining how geoscientists solve critical challenges
such as flood mitigation, contamination tracking, and securing
essential minerals, we can inspire the next generation to see our
profession as vital, impactful, and attainable.

www.aipg.org

Educating, Advocating,
and Inspiring for 2025

Sara Pearson, CPG-10650
sara.pearson@wmich.edu

AIPG members also have the added advantage of representing
a community that upholds the highest standards of integrity and
professionalism. Take pride in the “CPG” designation and what it
stands for, but remember that trust ultimately comes down to how
we conduct ourselves. By being approachable, knowledgeable, and
ethical in our interactions, we can build the public’s confidence in
our work and the geoscience profession as a whole.

Inspiring the Future: Stories That Matter

People learn through stories, and stories are what they remem-
ber. As geoscientists, we have incredible narratives to share—tales
of discovery, innovation, and resilience. Consider the impact of
recounting the time your work helped prevent a community from
suffering a landslide, uncovered a vital groundwater resource, or
revealed a pathway to remediate contamination. These are not
just technical achievements; they are stories of how geoscience
improves lives.

When we share these stories, we not only educate and advocate
but also inspire. Every story we tell has the potential to spark inter-
est in someone who may become the next geoscientist, teacher, or
policymaker. So, let’s tell our stories often and with pride.

A Call to Action

This year, | encourage you to:

1. Educate the public by sharing your knowledge with clarity
and enthusiasm. Whether it’s through presentations, social
media, or informal conversations, find ways to explain how
geoscience impacts their lives.

2. Advocate for the profession by being an ambassador for
geoscience. Mentor students, engage with community
groups, and demonstrate the importance of our work in
resource management, hazard resilience, and environmen-
tal stewardship.

3. Inspire others by telling your story. Share the moments that
define your career and the passion that drives you. Show
others the rewarding and impactful nature of what we do.

As members of AIPG, we are united by our dedication to advanc-
ing the geosciences and upholding the values of professionalism
and integrity. Let’s make 2025 a year of connection, inspiration,
and growth—not just for ourselves but for the profession and the
world we serve.

Together, we can build a stronger future for geoscience and
ensure that our work continues to make a difference for genera-
tions to come, and be sure to extend an invitation to colleagues
who share this desire to advance the profession to join AIPG too.

| invite members to share your stories of how you educate,
advocate and inspire. Here’s to a successful and inspiring 2025!
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TEST YOUR KNOWLEDGE

Answers on Page 44

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

1. In geophysical work, what is the meaning of a “Bouguer anomaly?”
a) A gravity anomaly given by the formula: F = G M;M,/R2.
b) A gravity anomaly equivalent to the “third harmonic” in gravity harmonics.

c) A gravity anomaly calculated from a theoretical model and corrected (added) for elevation at recording stations above
sea level.

d) A gravity anomaly calculated from a theoretical model and corrected for elevation, the effect of rock density between
the recording station and sea level (subtracted for points above sea level), and topography.

e) Anomalous amounts of nasal discharge that you may experience while performing geophysical calculations.

2. Malachite is a copper-bearing mineral with the following chemical composition:
a) CuS0O,'5H,0.
b) Cu,CO;5(OH),.
c) Cu,0.
d) Cu,H,Si,O5(0OH),.
e) Ay R nut a keemeekal injuneer, dude!

3. In well drilling operations, a “drilling break” is indicative of:
a) The presence of hydrocarbons.
b) A tearin adrill collar or joint.
c) Asudden change in the drilling rate.
d) A crackin the kelly near the rotary table.
e) A collective coffee break taken by the toolpusher, driller, derrick man, and roughnecks at the rig.

4. Dinosaurs can be classified as either ornithischian or saurischian. In saurischians, the hips have forward-oriented pubic bones (as
in lizards). In contrast, in ornithischians, the hips have backward-oriented pubic bones (as in birds).

a) True.
b) False.

5. In two dimensions, the siliceous pebbles in a conglomerate are approximated by an elliptical shape. The average pebble size is 38
mm along the x-axis and 25 mm along the y-axis. What is the eccentricity of the average pebble and what significance does this
have?

a) e =0; The pebbles have not travelled far from their source.

b) e =0.75; the pebbles have been transported a good distance from their source.
c) e =0.95; the pebbles have travelled a long distance from their source.

d) e =0;the pebbles are very far from their source.

e) An eccentric pebble? Dude, now I've heard it all!
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PROFESSIONAL ETHICS AND PRACTICES - COLUMN 192

DEIl in AIPG

In her TPG Jul/Aug/Sep '24 President’s
Message, Shanna Schmitt urged members
to get involved in AIPG through becoming
a National or Section officer or becom-
ing a member of one of AIPG’s national
committees. The fifth national committee
on her list was the DElI Committee, which
Schmidt described as “Diversity and
Inclusion - help promote a supportive and
welcoming Institute in which geoscientists
of all backgrounds and demographics can
work together to strengthen and advance
geoscience professions.” This request to
join the DEI Committee prompted some
members to comment as follows:!

e  “However, be advised that DEIl is
based on Critical Race Theory, a
Marxist agenda which substitutes
social class with race. DEI is inher-
ently racist and must be opposed.”

e “] am not interested in anything
labeled DEI. Itis un-American, racist,
sexist, and totally misses the mark
for what AIPG is all about.”

Unfortunately, in some right-wing circles,
DElisviewed as a version of political correct-
ness thatis viewed as a woke agenda. Letitia
Meynell of Dalhousie University observed
that objections to DEI and wokeness “tend
to share the same kinds of motivations.
They boil down to the following three claims
about the targeted practice that justify the
woke intervention:

1. Thepracticeis offensivetothe mem-
bers of a group to which it pertains;

2. The practice implies something that
is false about this group and reflects
and reinforces this inaccuracy;

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

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

sent to David Abbott, dmageol@msn.com

Compiled by David M. Abbott, Jr., CPG-04570
5055 Tamarac Street, Denver, CO 80238
303-346-6112, dmageol@msn.com

3. The practice implicitly endorses or
maintains unjust or otherwise perni-
cious attitudes about the group that
facilitate discrimination and various
other harms against them.”?2

A number of companies and institu-
tions have terminated their DEI programs
because they have been found, at least in
some cases, to have focused on identifying
“offenders” and “offended groups.”

The comments AIPG received regarding
DEI reflect these three claims despite the
fact that the claims and their assertions
about AIPG’s intent are untrue. There are
15 articles on “diversity” in the PE&Pindex.
xls that date back to December '97. I've
never received any comments like those
qguoted above regarding any of these arti-
cles. Standards 4.3 and 4.4 of the AIPG Code
of Ethics reflect the purposes and goals of
AIPG and the DElI Committee. These com-
ments miss the point that DEI, at least for
AIPG, and many others, simply stands for
“diversity, equity, and inclusion.” Those,
who like Florida Governor Ron DeSantis
believe that DEI stands for “discrimination,
exclusion, and indoctrination”3 reflect their
own bigotry.

When | joined the geoscience profession
inthe 1970s, the great majority of geoscien-
tists were outdoors-oriented white males.
Since then, the percentage of females in
geoscience in general and in leadership
positions in geoscience societies has dra-
matically increased, but the geoscience
profession in the US remains largely white,
although there are increasing numbers of
non-white members. These demographics
reflect success in efforts to increase the
diversity of geoscientists and the inclusion
of non-whites in leadership positions in the

professions. There never has been arace-or
gender-based quota system in AIPG.

When | grew up in Colorado in the ‘50s
and ‘60s those engaging in camping, hik-
ing, and skiing were white and were the
most likely to become geologists. Heck, we
get paid to take hikes. As | pointed out in
PE&P column 175 (Jul/Aug/Sep '20), “The
established rock hammer and field boots
culture of geology is exclusive and margin-
alizing for those who cannot or do not go
on hikes over rough terrain.” Other groups
that have been marginalized during field
trips and other geoscience activities include
the physically disabled, those with color
vision deficiency, blindness and low vision,
learning disabilities, cognitive deficiencies,
social and behavioral disorders, hearing
impairment, and those with food allergies
orreligious food obligations. As the needs of
these various groups have been recognized,
efforts to make appropriate accommoda-
tions have occurred. The purpose and goal
of the DEI Committee is to work toward
identifying and amending this past culture
of exclusivity and marginalization.

A New York Post article posted on-line
on 10/20/24 pointed out that the New
York Times stating, “Wow: It seems even
the New York Times is wising up to the
truth of DEI, namely that the policies that
claim to promote “diversity, equity and
inclusion” actually do the opposite—with
disastrous consequences. ... In @ mammoth
piece published Wednesday [10/16/24],
the Gray Lady reports that the University of
Michigan’s uber-woke program, ‘the largest
D.E.l. bureaucracy of any big public univer-
sity, has not only “helped fuel a culture of
grievance” that has boosted racial tension
and deepened division, but it’s also made
the entire campus miserable.” Clearly, when

| received these and other collected comments from Executive Director Aaron Johnson having specifically requested that identifying information be

removed prior to transmission to me.

Letitia Meynell, https://theconversation.com/heres-what-woke-means-and-how-to-respond-to-it-219588, 12/20/23.

“DEl in AIPG—what it is and what it isn’t”, PE&P column 187, Oct/Nov/Dec 2023.
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PROFESSIONAL ETHICS AND PRACTICES - COLUMN 192

such situations develop, DEI programs are
no longer useful and should be dropped.
However, AIPG has not developed any
such bureaucracy. Instead, as summarized
above, efforts to recognize and correct
unrecognized biases are positive.

Ethics, safety, and
other reporting systems

Shannon Walker’s article, “Ethics re-
porting systems to create safer mining
sites,” in the October 2024 Mining Engi-
neering is worth reading. Walker observes,
“For mines to remain compliant, they of-

ten rely on a speak-up culture, as employ-
ees are often the first to notice unsafe or
unethical practices and have the inherent
responsibility to report them. However,
without the right mechanisms to do so,
unsafe conditions can go unchecked, and
mines can become increasingly hazard-
ous workplaces.” A reporting system that
encourages employees to “report ethical,
wrongdoing such as misconduct, harass-
ment, fraud or suspicious behavior, usually
anonymously, to help management inter-
vene when needed and prevent further
issues” is required. Specific reporting sys-
tems vary, although anonymity principles

are required to reassure employees that
they will not be adversely affected by mak-
ing reports. Walker’s observations extend
well beyond the mining industry.

Qualification for
participation in public affairs

The article, “Qualification for
Participation in Public Affairs” appearing
below in this issue of TPG is an extension
of this column.

Qualification for Participation in

Public Affairs

David M. Abbott, Jr., CPG-4570

Jim Lehrman, CPG-8744, PG, CHG, PG

Jim Lehrman sent me a question regarding the AIPG Code of
Ethics, Standard 2.3, “Members should participate as citizens and
as professionals in public affairs.” Lehrman wrote, “Over the past
several months some colleagues and | have gotten involved with
a local issue involving our local water wholesaler and city’s plans
to drill new water supply wells in relatively close proximity to a

recently discovered large regional plume of PFAS in our drinking
water aquifer. I've attached a message to local geoscientists that
I, along with George Reid, CPG-7597, PG, CHG, CEG and geologist
Erik Sommargren prepared to raise awareness of this situation and
gather support.”

Message to Geologists, Hydrogeologists and
Environmental Engineers Residing in the Tri-Valley

Re.: PFAS Contamination in the Livermore Valley Groundwater Basin

Jim Lehrman, PG, CHG, CPG, Pleasanton, CA
George Reid, PG, CHG, CEG, CPG, Pleasanton, CA

Erik Sommargren, Livermore, CA

Unbeknown to many, there’s a large regional plume of per-
and polyfluoroalkyl substances (PFAS) in the drinking water
supply underlying the Tri-Valley, where groundwater provides
20% of our water on average and 50% in 2022. Both the upper
and lower aquifers of the Livermore Valley Groundwater Basin
(totaling ~1,000’ in thickness) are severely impacted by PFAS.
The PFAS plume is approximately six miles long and two miles

www.aipg.org

wide, as defined by concentrations exceeding the USEPA’s
recently promulgated maximum contaminant levels (MCLs)
and data from the Tri-Valley region’s water wholesaler, Zone 7
Water Agency (Zone 7). Three local geologists (the authors) are
advocating for actions to prevent further degradation of the
Basin, and seek your support.
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PUBLIC AFFAIRS

Source: The Independent, June 13, 2024. https://www.independentnews.com/news/pleasanton_news/local-geologists oppose-
city-s-pfas-plans-for-new-wells/article_7e7ff684-2921-11ef-996¢c-e789a77a8480.html.
Annotated to show proposed well locations and general groundwater gradient.

PFAS are a group of synthetic chemicals (including PFOS /
perfluorooctane sulfonate) that have been used in consumer
products since the 1950s, known as "forever chemicals" because
they don't break down easily over time and are highly soluble
in water. Health risks from PFAS include increased risk of some
cancers, thyroid disease, reduced ability of the body's immune
system to fight infections, including reduced vaccine response,
interference with the body's natural hormones and increased
cholesterol levels and/or risk of obesity. While PFAS are con-
tained in many consumer products, including water-resistant
fabrics, nonstick cookware, cleaners, and personal-care prod-
ucts, one of the main routes of human exposure is consumption
of drinking water. The suspected prime source of PFAS in our
groundwater is spent and/or leaked fire-fighting foam, which
can infiltrate soil and leach to groundwater.

Some good news: Before legally required, Zone 7 and the
City of Pleasanton shut down about ten water supply wells that
exceeded new PFAS MCLs. Zone 7 started wellhead treatment at
one well to remove PFAS concentrations, plans to start wellhead
treatment at three more wells this fall and has additional plans
for wellhead treatment at even more wells in the next few years.
Also, the San Francisco Bay Regional Water Quality Control
Board (Water Board) is at long last requiring investigations
into potential sources of PFAS, including Livermore-Pleasanton
Fire Department sites and the Livermore Airport, where PFAS
containing fire-fighting foam may have been used for decades.
For these investigations, the Water Board has been given a
technical memorandum on potential PFAS sources prepared
for Zone 7 by Jacobs Engineering in 2020.

The bad news: Zone 7 and the City of Pleasanton plan to drill
up to five new water supply wells just downgradient and west
of the known PFAS plume to increase water supply, rather than
pursuing more wellhead treatment in the short term. Millions
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of gallons of water per day would be pumped from each of the
proposed new wells. This action would undoubtedly accelerate
the migration of PFAS and spread these hazardous substances
into yet unimpacted areas of the groundwater basin. Zone 7 and
the City of Pleasanton seem to be justifying these plans based
on (1) short-term cost savings over wellhead treatment and (2)
old groundwater modeling, which is without doubt inadequate
to predict the exact rate of plume movement. Zone 7 has appar-
ently claimed that: (a) the plume is contained, and (b) a geologic
groundwater barrier exists between the proposed new wells and
the plume, which will restrict further plume migration. We find
no credible evidence for these claims.

Prior to drilling expensive new test/pilot wells, adequate spa-
tial and temporal data should be collected from existing monitor
wells to establish statistically reliable PFAS trends. The new data
could be used to calibrate transport in an updated groundwater
model to better assess the risks of new production wells.

What you can do:

e Sign this petition as a knowledgeable professional
demanding that the City of Pleasanton and Zone 7 stop
their plans for the proposed new wells or delay those
plans until adequate PFAS data is available to make bet-
ter informed basin management decisions. Please click
the link to sign: https://chng.it/9ZMBrGK6T7. Include
your professional registration (e.g., PG, CHG, CEG, PE).

® Ask Pleasanton City Council members, the Pleasanton
City Manager, and Zone 7 Management and Board of
Directorstostop their current plans for the proposed new
wells before spending up to $2MM on test/pilot wells this
fall. Other agencies to contact include Alameda County
Supervisors, the Water Board, CalEPA-DTSC, and USEPA.
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PUBLIC AFFAIRS

Your professional expertise is important to prevent further
contamination of our aquifers. Your education, knowledge and
experience with similar projects, subsurface geology and fluid
flow in porous media qualifies you as an expert whose judge-
ment on such matters should be highly valued by our elected

officials. Please contact us at trivalleygroundwater@gmail.com
to share your knowledge and advice. We are facing an uphill
battle with highly funded agencies that can move quickly and
often disregard local experts and their concerns.

Annotations added by authors to show PFAS plume(s), proposed well location(s)
and general groundwater gradient; based on Zone 7’s maps and cross-sections.

“Unfortunately, we’ve found few fellow professionals willing to
speak up on this issue and support us, though none have disagreed
with our analysis and concerns. We've also reached out to local
professional societies to get their support and help in contacting
local geoscientists, but most ultimately declined to get involved.
We’ve reached out to a number of individual geologists, some from
industry and some in academia, but most declined to get involved
or publicly show support. We’ve had meetings with State regula-
tory agencies, but they apparently feel they cannot oppose water
providers, seemingly putting economics over the environment.”

Lehrman asked, “Do geologists with the education, background,
experience, and knowledge to recognize potential harm related to
the subsurface have a duty to speak out in an effort to prevent or
minimize the potential harm? | reviewed the AIPG Code of Ethics
and noted that Rule 2.1.3 may apply here. But most of the geosci-
entists that we’ve been in touch with on this issue are not AIPG
members, though many are licensed by the State of California.”
Rule 2.1.3 states, “If a Member becomes aware of a decision or
action by an employer, client, or colleague which violates any
law or regulation, the Member shall advise against such action,
and when such violation appears to materially affect the public
health, safety, or welfare, shall advise the appropriate public offi-
cials responsible for the enforcement of such law or regulation.”
As noted above, Standard 2.3 obliges geoscientists to contribute
their professional knowledge and experience in participating in

CRIRSCO Reporting Template, 2024, definition 3.6 and
Guidance thereunder, https://crirsco.com/wp-content/uploads/

woocommerce_uploads/2024/06/CRIRSCO_International _
Reporting_Template_June2024_Update_Approved_for_
Release_20240627-d18515.pdf.

www.aipg.org

public affairs. Concern over the potential impact of drilling water
extraction wells near a PFAS plume certainly qualifies under both
Standard 2.3 and Rule 2.1.3.

David Abbott replied to Lehrman focusing on “the education,
background, experience, and knowledge” needed to opine on the
issue. Abbott is a mining geologist who has been involved in the
development of internationally recognized mineral resources and
mineral reserves classification systems. One of the critical parts
of these systems involves the education and experience of the
mining industry professionals who prepare reports describing
estimated mineral resources and mineral reserves for the invest-
ing public. These professionals are required to meet the definition
of a Competent (or Qualified) Person. A Competent Person is
defined as one having the appropriate membership in a recognized
professional association with an enforceable disciplinary process
and having a “minimum of five years relevant experience in the
style of mineralization or type of deposit under consideration and
in the activity which that person is undertaking.”! The Guidance
to the definition of Competent Person states, “The key qualifier
in the definition of a Competent Person is the word ‘relevant'.
Determination of what constitutes relevant experience can be a
difficult area, and common sense has to be exercised. For example,
in estimating Mineral Resources forvein gold mineralization, experi-
enceinahigh-nugget, vein-type mineralization such astin, uranium,
etc. will probably be relevant, whereas experience in massive base
metal deposits may not be.” While AIPG’s CPGs are members of a
recognized professional association, they do not necessarily have
the relevant knowledge or experience to act as a competent person
and opine on a particular professional report.

Continued on p. 45
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ANSWERS TO “TEST YOUR KNOWLEDGE” ON PAGE 38

Answers:

The answer is choice “d” or “A gravity anomaly calculated from a theoretical model and corrected for elevation, the effect of rock
density between the recording station and sea level (subtracted for points above sea level), and topography.” “Bouguer anomalies”
result from the effect of buried rocks of greater or less than average density or from geological structures involving rocks of
contrasting densities.

“n

Choice “a” is not a “gravity anomaly.” It depicts Newton’s law of gravitation where the force of attraction (F) between two masses
(M; and M,) is directly proportional to their product (M; x M,) and inversely proportional to the square of the distance (R2) between
them. In the equation: F = G M;M,/RZ, the value of “G” or the “gravitational constant” is G = 6.67 x 1011 newton m2 kg-2.

The Earth’s gravitational field is modeled using “spherical harmonics.” The first and second harmonics represent a spherical Earth
and an oblate spheroidal Earth, respectively. Choice “b” or “third harmonic” gives rise to the pear-shaped Earth.

Choice “c” is the free-air anomaly.

The answer is choice “b” or Cu,CO5(OH), (carbonate).
Choices “a”, “c” and “d” are chalcanthite (sulphate), cuprite (oxide) and chrysocolla (silicate),
respectively.

Malachite Cu,CO3(OH),

“_n

The answer is choice “c” or “A sudden change in the drilling rate.” “Drilling breaks” are
generally associated with faster penetration and may denote the presence of porosity.

In reference to the drill string, lengths of pipe (called joints) are usually 30 feet long.
The bottom joints are the heaviest to give stability and constitute the drill collars. The
weight of the drill string is held by a cable passing over a pulley through a traveling block
into the massive horizontal winch (the draw works). Pipe can be raised and lowered
controlling the weight on the drill bit.

The “kelly” is a square or hexagonal pipe making the top joint which fits into the rotary
table.

Man, if every drilling break would be indicative of the presence of hydrocarbons, that

Drill bits exhibit.
Panhandle-Plains Historical Museum
Canyon, Texas

wn

The answer is choice “a” or “true.”

Saurischian theropod dinosaur exhibit.
Panhandle-Plains Historical Museum
Canyon, Texas
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ANSWERS TO "TEST YOUR KNOWLEDGE" ON PAGE 38

5. The answer is choice “b” or “e = 0.75; the pebbles have been transported a good distance from their source.” Please refer to the

graph below highlighting the characteristics of the ellipse.

Major Axis = 2a = 38
Minor Axis = 2b = 25
a=19;b=125

(x - h)2/a2+ (y - k)2/b2=1
x2/(19)2 + y-2/(12.5)2=1
x2/361 +y2/156.25 =1
c2=a2-b2+361-156.25 =204.75
C=v204.75=14.31
f=(hzc, k) =(+14.31, 0)
v=(hta,k)=(+19, 0)
e=c/a=14.31/19=0.753

Please note that choices “a” and “d” cannot be correct, as e = 0 would indicate a perfectly spherical pebble and that is not our
case. Also, choice “c” is incorrect, as “e” values range from 0 to 1, with e = 0 being a perfect sphere and e = 1 being a flat line.
Thus, e = 0.95 would indicate an extremely flattened pebble and the result of some sort of drastic deformation.

Public Affairs, continued from p. 43

Abbott lacks the relevant knowledge and experience to be a co-
author of Lehrman, Reid, and Sommargren’s “PFAS Contamination
in the Livermore Valley Groundwater Basin” report/message. But is
Abbott’s general geoscience education and experience sufficient for
Abbott to understand that report and to sign a petition to the City of
Pleasanton as requested in point one of “What you can do:” in the
“Message to Geologists, Hydrologists and Environmental Engineers
Residing in the Tri-Valley” advising that additional data be collected
to “establish statistically reasonable PFAS trends”? Lehrman and
Abbott believe that Abbott probably has the education and experi-
encerequiredto signthe petition. However, because Abbott resides
in Denver rather than the Tri-Valley area, Abbott’s signing of the
petition is unlikely to count for much. But Lehrman believes that
having Abbott sign the petition would do no harm and might help.
The qualified geoscientists, hydrologists, environmental scientists,
and engineers who live in the Tri-Valley area should be encouraged
to sign the petition as encouraged by Ethics Standard 2.3.

Additional aspects: Sara Pearson, CPG-10650, commented,
Lehrman, Reid, and Sommargren “are correct that [the Zone 7
Water Agency] will most likely exacerbate the migration of the
plume with pumping occurring downgradient. Depending on the
specifics of California’s regulations, it may not be a violation of the
law because [Zone 7] can treat the groundwater, but then why not
treat all of the wells they took offline? It does appear irresponsible,
but | am not an authority on California regulations. | can see why
others are not getting involved. It would be very unpopular to
oppose a new municipal supply; however, the presence of PFAS
in the area should also alarm the public. If it were in Michigan,
a municipality seeking permits for new wells in a contaminated
aquifer would be seriously questioned by the regulatory agency
pointing to the Safe Drinking Water Act. | participated in a similar
case, and as a regulator, we asked the municipality to seek a better
long-term solution and find an uncontaminated source that was not
threatened by contamination. This case was taken before a judge
because the regulatory agency stated that the municipality had not
exhausted all options in finding an uncontaminated source. The
best option, which the municipality did not want to move forward
with, was connecting to the nearby municipality that has a clean
source. The municipality appeared to not want to lose itsautonomy.
However, a number of their wells had already been taken offline
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because of PFAS. These are complex situations as more factors need
to be considered in making these decisions, and | do not have all
the information. However, it's unfortunate that California does not
appear to be following the same course, and their water issues are
far different than our experience in Michigan. Michigan also aims
to be at the forefront in work around the PFAS issue.”

Lehrman provided the following clarification to Pearson’s com-
ment. The Porter-Cologne Water Quality Control Act is the clean
water act of California that expanded the enforcement authority
of the State Water Resources Control Board and the nine Regional
Water Quality Control Boards. The act authorized the California
Environmental Protection Agency to create local boards and better
protect water rights and water quality. The policy states:

1. The quality of all waters of the State shall be protected.

2. All activities and factors affecting the quality of water will
be regulated in order to attain the highest water quality
within reason.

3. The State must be prepared to exercise its fullest power
and jurisdiction in order to protect the quality of water in
the State from degradation.

Regarding why the water providers don’t treat all the wells
they’ve taken offline, in a nutshell, it seems to be another case of
putting economics over the environment. It’s always cheaper to
pollute than not to pollute. Finding the funds to do the right thing
(wellhead treatment, which provides 1) clean water, 2) hydraulic
control of the plume, and 3) removal of PFAS from the aquifer) is
not easy, but that’s not justification for degrading the quality of
waters of the State.

Update: the 10/29/24 issue of the AIPG eNews contained an arti-
cle, “Millions in the US may rely on groundwater contaminated with
PFAS for drinking water supplies.” The article states, “Approximately
71 to 95 million people in the Lower 48 states—more than 20% of
the country's population—may rely on groundwater that contains
detectable concentrations of per- and polyfluoroalkyl substances,
alsoknown as PFAS, for their drinking water supplies. These findings
areaccordingtoa U.S Geological Survey study published in the jour-
nal Science.” See www.science.org/doi/10.1126/science.ado6638.

Jan.Feb.Mar 2025 « TPG 45



EDUCATOR’S CORNER

Classic Articles as an Educational Tool:

Reading the
Plate Tectonic Revolution

Rasoul Sorkhabi, Ph.D., CPG-11981

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

Email: rsorkhabi@egi.utah.edu

The pace of scientific progress is so fast that research articles
published in technical journals date quickly. Nevertheless, some
articles become classic because they lay the foundation of a new
research field or report on highly novel and fundamental discover-
ies. The authors of these classic papers may be celebrated heroes
in the history of their respective disciplines, but their papers are
rarely read by the following generations of scientists whose research
works stand on the shoulders of those classic papers. For a long
time, | wondered how such classic papers in geology can be used
as an educational tool for (1) teaching some aspect of geology,
(2) introducing students to the historical development of geology,
and (3) providing an opportunity for students to think critically by
studying how a pioneering geologist discovered something novel or
altered the basic thinking in geology. There are several books that
have collected a large number of classic papers in geology (Mather
and Mason, 1939; Mather, 1967; Cloud, 1970; Cox, 1973); although
these anthologies are out of print. In this article, for the sake of
brevity, | will focus on classic papers related to the plate tectonic
revolution of the 1960s-70s as a pedagogical case for using classic
papers in the classroom. | should also add that this kind of assign-
ment is appropriate for upper graduate or master’s students in a
specific discipline (for example, structural geology and tectonics),
not for basic Geology 101 courses.

Methodology

The classic paper reading assignment has the following proce-
dure.

1. Prepare a list and pdf files of the classic papers — one paper
for each student. Let each student select one article from
the list.

2. Ask the student to read the selected paper, and write a
brief report about the paper (or give a presentation in the
class) covering three specific questions: (1) What was the
novel contribution of the paper? (2) How did the author
accomplish the task — theoretically, empirically, or experi-
mentally, and (3) what new things we now know since the
publication of the paper?

3. Grade the assighment providing some notes on the quality
of the student’s report and directions to points the student
may have missed.

By adopting this method, the student will learn a great deal about
the development of that particular topic and will also strengthen
his or her thinking skills.
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Classic Papers on Plate Tectonics

As a case, let’s look at some of the most important research
articles that established the plate tectonic theory in the 1960s-70s.

Sea Floor Spreading

Dietz, Robert S. (1961) Continent and ocean basin evolution
by spreading of the sea floor. Nature, vol. 190, pp. 854-857.

Hess, Harry H. (1962) History of ocean basins. In: Petrologic
Studies: A Volume in Honor of A.F. Buddington, edited by A. E.
J. Engel, Harold L. James, and B. F. Leonard. Geological Society
of America, pp. 599-620.

Transfer Faults on the Ocean Floor

Wilson, J. Tuzo (1965) A new class of faults and their bearing on
continental drift. Nature, vol. 207, pp. 343-347.

Wilson, J. Tuzo (1965) Transform faults, oceanic ridges, and
magnetic anomalies southwest of Vancouver Island. Science,
vol. 150, pp. 482-485.

Ocean Floor Magnetic Stripes

Vine, Fred J., & Matthews, D. H. (1963) Magnetic anomalies over
oceanic ridges. Nature, vol. 199, pp. 947-949.

Vine, Fred J., and Wilson, J. Tuzo (1965) Magnetic anomalies
over a Young Oceanic Ridge off Vancouver Island. Science,
vol. 150, pp. 485-489.

Vine, Fred J. (1966) Spreading of the ocean floor: new evidence.
Science, vol. 154, pp. 1405-1415.

Heirtzler, J.R., Dickson, G.O., Herron, E.M., Pitman, W.C. lll, and
Le Pichon, X. (1968) Marine magneticanomalies, geomagnetic
field reversals, and motion of the ocean floor and continents.
Journal of Geophysical Research, vol. 73, pp. 2119-2136.

Magnetic Field Reversals

Bullard, E. (1968) Reversals of the Earth’s magnetic field.
Transactions of the Royal Society of London Series A, vol.
263, pp. 481-524.

Cox, A., Doell, R. R., & Dalrymple, G. B. (1964) Reversals of the
Earth's Magnetic Field: Recent paleomagnetic and geochro-
nologic data provide information on time and frequency of
field reversals. Science, vol. 144, pp. 1537-1543.
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Figure 1. Some of the geologists who led the plate tectonic revolution of the 1960s-70s (Sources: Wikipedia, universities or professional societies).
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Cox, Alan, Dalrymple, G. B., & Doell, R. R. (1967) Reversals of the
earth's magnetic field. Scientific American, vol. 216(2), 44-55.

Cox, Alan (1969) Geomagnetic reversals. Science, vol. 163, pp.
237-245.

Mantle Plumes

Morgan, W. Jason (1971) Convection plumesinthe lower mantle.
Nature, vol. 230, pp. 42-43.

Morgan, W. Jason (1972) Deep mantle convection plumes and
plate motions. American Association of Petroleum Geologists,
vol. 56(1), pp. 203-213.

Triple Junctions

McKenzie, Dan P., and W. Jason Morgan (1969) Evolution of triple
junctions. Nature, vol. 224, pp. 125-133.

Burke, Kevin, and Dewey, John F. (1973) Plume generated triple
junctions: Key indicators in applying plate tectonics to old rocks.
Journal of Geology, vol. 81, pp. 406-433.

Earthquakes and Plate Tectonics

Plafker, George (1964) Tectonic deformation associated with the
1964 Alaska earthquake. Science, vol. 148, pp. 1675-1687.

Sykes, Lynn R. (1967) Mechanisms of earthquakes and nature
of faulting on the mid-ocean ridges. Journal of Geophysical
Research, vol. 72, pp. 2131-2153.

Isacks, Bryan, Jack Oliver, and Lynn R. Sykes (1968) Seismology and
the new global tectonics. Journal of Geophysical Research, vol.
73, pp. 5855-5899.

Tectonic Plates and Continental Drift

Bullard, E.C., Everett, J.E., and Smith, A.G. (1965) The fit of the
continents around the Atlantic. In: A Symposium on Continental
Drift. Philosophical Transaction of Royal Society of London, A258,
pp. 41-51.

Wilson, J. Tuzo (1966) Did the Atlantic close and then re-open?
Nature, vol. 211, pp. 676-681.

McKenzie, Dan., and Parker, R.L. (1967) The North Pacific: An exam-
ple of tectonics on a sphere. Nature, vol. 216, pp. 1276-1280.

Morgan, W. Jason (1968) Rises, trenches, great faults, and crustal
blocks. Journal of Geophysical Research, vol. 73, pp. 1959-1982.

Le Pichon, Xavier (1968) Sea-floor spreading and continental drift.
Journal of Geophysical Research. vol. 73, pp. 3661-3697.

Hurley, P.M. (1968) The confirmation of continental drift. Scientific
American, vol. 222(4), pp. 52-64.

Dewey, J. F. (1972) Plate tectonics. Scientific American, vol. 226(5),
pp. 56-72.

Pangea Revisited

Dietz, RobertS.,and Holden, John C.(1970) The breakup of Pangaea.
Scientific American, vol. 223(4), pp. 30-41.

Dietz, Robert S., and Holden John C. (1970) Reconstruction of
Pangaea: breakup and dispersion of continents, Permian to
present. Journal of Geophysical Research, vol. 75, pp. 4939-56.
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Mechanisms of Plate Motion

McKenzie, D. P. (1969) Speculations on the consequences and
causes of plate motions. Geophysical Journal International, vol.
18, pp. 1-32.

Turcotte, D.L. (1975) The driving mechanism of plate tectonics.
Reviews of Geophysics, vol. 13, pp. 333-334.

Forsyth, Donald, and Seiya Uyeda (1975) On the relative impor-
tance of the driving forces of plate motion. Geophysical Journal
International, vol. 43, pp. 163-200.

Plate Tectonics and Mountain Belts

As plate tectonics became an established theory in geology in
the 1960s, geologists began to interpret the tectonic evolution of
various mountain belts in light of the new theory. The following
papers published in the 1970s are some examples.

Atwater, Tanya(1970) Implications of plate tectonicsforthe Cenozoic
tectonic evolution of western North America. Geological Society
of America Bulletin, vol. 81, pp. 3513-3536.

Bird, John M., & Dewey, John F. (1970) Lithosphere plate-conti-
nental margin tectonics and the evolution of the Appalachian
orogen. Geological Society of America Bulletin, vol. 81, pp.
1031-1060.

Dewey, John F,, and John M. Bird (1970) Mountain belts and the
new global tectonics. Journal of Geophysical Research, vol. 75,
pp. 2625-2647.

Dewey, John F., & Horsfield, B. (1970) Plate tectonics, orogeny, and
continental growth. Nature, 225(5232), 521-525.

McKenzie, Dan P. (1970) Plate tectonics of the Mediterranean
region. Nature, vol. 226, pp. 239-243.

James, D. E. (1971) Plate tectonic model for the evolution of the
Central Andes. Geological Society of America Bulletin, vol. 82,
pp. 3325-3346.

Matsuda, T., and Uyeda, Seiya (1971) On the Pacific-type orogeny
and its model: extension of the paired belts concept and pos-
sible origin of marginal seas. Tectonophysics, vol. 11, pp. 5-27.

Kraig, D.E. (1974) Evolution of arc systems in the Western Pacific.
Annual Reviews of Earth and Planetary Sciences, vol. 2, pp. 51-75.

Molnar, Peter, and Paul Tapponnier (1975) Cenozoic Tectonics of
Asia: Effects of a continental collision. Science, vol. 189, pp.
419-426.

Plate Tectonics, Geosynclines, and
Sedimentary Basins

With the formulation of the plate tectonic theory, the old (and
misleading) concept of geosynclines was reinterpreted, and for-
mation of sedimentary basins was explained according to plate
tectonics.

Dietz, R.S.(1963) Collapsing continentalrises: an actualistic concept
of geosynclines and mountain building. Journal of Geology, vol.
71, 314-333.

Dewey, John F., & Bird, John M. (1970) Plate tectonics and geosyn-
clines. Tectonophysics, vol. 10, pp. 625-638.
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Dickinson, W. R. (1971) Plate tectonic models of geosynclines. Earth
and Planetary Science Letters, vol. 10, pp. 165-174.

Dickinson, W. R. (1971) Plate tectonics in geologic history: New
global tectonic theory leads to revised concepts of geosynclinal
deposition and orogenic deformation. Science, vol. 174, pp.
107-113.

Concluding Remarks

The 44 above-mentioned articles are only a selection of publica-
tions from the 1960s-70s; thousands of research papers clarified
various aspects of plate tectonics during the advent of this theory,
spanning from mid-1950s through the mid-1970s. For a histori-
cal review refer to Cox (1973), Hallam (1973), and Glenn (1982).
Classic papers in geology may be obtained from university libraries
or accessed through Google Scholar, Geoscience World, Research
Gate, and other online sites for scientific journals.
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Article reprinted from the AIPG Arizona Section November 2024 Newsletter.

Aiden Houlgate, SA-12308, Northern Arizona University

The AIPG Annual Conference in Durango, Colorado, offered me,
as an aspiring geologist, an educational and professional experi-
ence. From attending conference-sponsored field trips to network-
ing with industry professionals, my time in Durango was critical for
personal growth and development. | also participated in the poster
competition, presenting my master’s research on the impact of for-
est restoration in Arizona on shallow spring systems.

The conference began with an Early Career Professional (ECP)
workshop, featuring a résumé information session and other valu-
able job application tips from current and former industry employ-
ers. | took the opportunity not only to network with fellow ECPs
but also to absorb important job-search information presented
during the seminar. One of the most valuable takeaways was the
AIPG Mentoring Program. After the conference, | reached out to
several industry geologists to learn more about their careers and
ways to become involved as an ECP.

When in Colorado, hiking and exploring the outdoors is a must.
During the conference field trip day, | joined a geologic tour through
the Animas Valley, led by Fort Lewis College’s Gary Gianniny. The
excursion taught attendees about the region’s rich geologic history
and the significant role glaciers played in shaping the landscape
around Durango.

A week packed with fascinating presentations from diverse
geologists was ideal for a young, aspiring professional. Presenting
my research poster at the conference provided a strong founda-
tion for improving my public speaking and allowed me to gain
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valuable feedback on my work. | hope to continue attending AIPG
conferences throughout my career and to take full advantage of
the institute’s invaluable mentoring network.
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IN MEMORIAM

In Mewmoritam

Eddie R. Haggard, CPG-04737

Houston, Texas
March 26, 2024

Member Since 1980

Obituary and photograph provided by Eddie’s
wife, and taken from the Houston Chronicle
website.

Eddie Ray Haggard passed away on March 26,
2024, at the age of 78. He was born to John Yates
Haggard and Betsy Bell Harrington Haggard on
June 23, 1945. The Haggard family was part of the farming com-
munity in Plano, Collin County, Texas.

Eddie attended the Plano school system and in High School he
excelled in the Future Farmers of America, serving as President,
Vice President, and Secretary of the Chapter and District Vice
President, and Area 5 Secretary. He competed in Showing his
Registered Hereford cattle and Registered Suffolk sheep in the
local, county, and Texas State Fair. His animals won many ribbons,
and Eddie was awarded with a third, and two first place Dungan
Awards in the three years of competition. Eddie was the recipient
of the prestigious DeKalb Award and recognized by the National
organization as a Star Chapter Farmer. Eddie received the Lone Star
Farmers Degree in November 1963.

Upon graduation from Plano High School, Eddie enrolled at East
Texas State University and pursued a double major Bachelor of
Science degreein Technical Agriculture and Earth Science which was
awarded at the end of the Fall semester of 1967. Eddie continued
his education in East Texas State by pursuing a master’s degree
in Earth Science and Geography. He was also a proud member of
Sigma Chi Fraternity and remained close with his fraternity broth-
ers until his death.

While working towards a master’s degree, Eddie was contacted
by Inlet Oil Corporation and thus his career began which would
span the next 46 years until he retired in June 2015.

Eddie’s career with Inlet Oil began working in Mineral Exploration
in Alaska and Oil & Gas Production in the British North Sea.

After Inlet Qil, he worked for De Goyler & MacNaughton,
Southern Union Gas Company, H.J. Gruy and Associates, Keplinger
and Associates, Natural Gas Pipeline Company of America,
Challenger Minerals, Santa Fe Petroleum, and Capital Star Oil & Gas.

He also performed contract assignments for PennzEnergy, Mobil
E&P, Albrecht & Associates, Arthur D. Little Inc., Ralph E. Davis and
Associates, and Netherland Sewell & Associates. He evaluated pro-
ducing and non-producing properties for commercial hydrocarbon
production in the Gulf Coast, Mid Continent, Rocky Mountains,
British, Dutch, and Danish North Sea, Indonesia, Australia and
Columbia.

His expertise was geology, reservoir engineering, geophysics and
petrophysics. He performed and supervised complex geological and
reservoir evaluations for domestic and international oil and gas
properties, including developing and evaluating prospects for lease
acquisition, performing well site operations, preparing reserve
estimates, fair market analysis, and appraisal reports.
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Eddie was a Licensed Geologist by the Texas Board of Professional
Geologists, and a Certified Petroleum Geologist through the
American Association of Professional Geologists, and a Certified
Professional Geological Scientist with the American Institute of
Professional Geologists.

Eddie wasan Emeritus Member of both the American Association
of Professional Geologists and the Houston Geological Society. He
was also a Senior Member of the Society of Petroleum Engineers of
AIME and held active memberships in the Society of Petrophysicists
and Well Log Analysts, and the Houston Geophysical Society.

Eddie is survived by his wife, Janet Elaine Haggard of 44 years.
He was a devoted parent to his three daughters, Jennifer Frnka,
Tara Sims, and Natalie Segovia; as well as a loving grandfather to
Hannah Johnson, Romeo Segovia, Lorenzo Segovia, Sarah Moran,
Laney Segovia, Lyssa Segovia, Cain Sims, Scarlett Frnka, Sawyer
Sims, and Stone Sims. Eddie is also survived by his eldest nephew,
Jeff Little, with his wife, Haley Little and two sons, Jake Little and
Crew Little, and his youngest nephew, Jon Little.

Steven A. Chisick, CPG-06632

Carmel, Indiana
June 16, 1946 - September 3, 2024

Member Since 1984
Obituary provided by Steven’s nephew Jay Sparling.

Steven Andrew Chisick, son of the late Steven and Helen Chisick,
passed away September 3, 2024 in Chicago. Chisick was born June
16, 1946 in Cheverly, Maryland. He spent his formative years in
Harrisonburg. He graduated from the Augusta Military Academy in
1964 and Madison College in 1968. During his college years, Chisick
worked part-time as a cameraman at WSVA.

Chisick received a Ph.D. in geology from Rensselaer Polytechnic
Institute. At the time of his death, Chisick was retired from an
environmental cleanup firm in Chicago. He published several
professional papers in his career field. Prior to earning his Ph.D.,
Chisick served in the United States Army in Vietnam, where he was
recognized for valor in combat. After Vietnam, he taught for a brief
period at Queen of Angels Catholic School in Fort Wayne, Indiana.

Chisick, who maintained close ties with his family and friends,
is survived by seven siblings. A memorial service was held in
Harrisonburg in October. Chisick loved Harrisonburg and its geol-
ogy throughout his life, and he requested that his ashes rest in the
Shenandoah Valley.

Michael B. Hoge, CPG-09368

Cincinnati, Ohio
July 9, 2024

Member Since 1994

No obituary available.
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Wesley B. Dalton, CPG-09462

San Antonio, Texas
November 15, 1962 -January 14, 2024

Member Since 1995

Obituary and photograph taken from the Porter
Loring Mortuaries website.

Wesley Brandon Dalton, also known as “Wes”
to many people that he grew up with, passed away
at the age of 61 on Sunday, January 14, 2024 in
San Antonio, Texas. He was born on November
15, 1962, in San Antonio to Juanita Ann Dalton and William Wesley
Dalton. He is survived by his wife, Lesha; his stepson, Chandler
Squires; his daughters, Kayci (Patrick) Sanchez and Delaney Dalton
(their mother, Dana Keith); his grandson, Anthony “Tony” Sanchez,
along with his mother, Ann (Walt) Dalton; his brother, Brad (Carol)
Dalton; his stepmom, Kate Dalton; his stepsister, Gail (Guy) Condra;
his goddaughter, Isabella Squires; and his pets, Barley and Moxie.
Wesley is preceded in death by his father, William “Bill” Wesley
Dalton. ...

Wesley went on to become an Aggie when he attended
Texas A&M University, where he earned his bachelor’s degree in
Engineering Geology. This was a big source of pride for Wesley
as you could often see him wearing his Aggie ring and donning
maroon and white clothing. Some of Wesley’s favorite college
memories were made at the Dixie Chicken. Not one to rest on his
laurels, Wesley later went on to earn his master’s degree at UTSA
in Environmental Science.

In his professional life, Wesley served as an Environmental
Geologistforcompanieslike NCNB Texas, JM Waller, KEl Consultants,
Chapman Engineering, AGEISS Environmental, and Booz Allen
Hamilton. No matter where Wesley worked, his coworkers always
referred to him as friendly, hardworking, caring, smart, and easy to
get along with. Wesley often shared with his wife the importance
of the work he was called to do. He felt blessed to be doing work
that helped to make a difference for the environment.

Most recently, Wesley worked for the U.S. Air Force as a pro-
gram manager and temporary branch chief. While Wesley did not
have a long career with the Air Force, he was proud to be serving
this branch of the military as a civilian. That pride shined through
as he earned awards throughout his career. These awards always
brought him a great sense of satisfaction that others had recog-
nized his efforts.

Above all, Wesley was a family man at heart. Wesley loved to
cook for family and his most requested dish was his brisket and
beans. His mother, Ann Dalton shared that she knew that Wesley
was always just a phone call away. As a son-in-law, Wesley was
known to help his in-laws, Kasha and Richard Squires, with their
technology and small projects around their house. Wesley and his
brother enjoyed taking fishing trips with their father, Bill Dalton,
to the coast or to God’s Lake in Canada. His daughters, Delaney,
who he referred to as “Nay Nay” and Kayci, who he loved to call
“Widget”, remember him as caring, always making the most of
the time they had together, and telling them he loved them every
chance he got. His stepson, Chandler, will miss his unwavering
support, his gratitude for even the smallest acts of kindness, and
his unmatched ability to bring out the best in all things. No mat-
ter what Wesley’s children dedicated themselves to (Chandler’s
education at MIT, Delaney’s work at Toyota and role as an aunt,
or Kayci’s service in the Navy and then as a stay-at-home mom),
Wesley was cheering them on every step of the way. Even Wesley’s
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friends often referred to him as a brother because of his genuine
warmth and concern for them.

At the cornerstone of Wesley’s family life was his devotion to
his wife, Lesha, over 15 years of marriage. Wesley and Lesha’s love
story started 18 years ago through a dating app. To listen to them
tell the story of their first date, one had to believe that these two
were meant to be together no matter what. Lesha shared that what
made Wesley a great husband was his belief that love never fails,
his generous acts of service, the way he infused goofiness into the
mundane, and the support that he always showed Lesha. He had
a gift for sharing words of affirmation, always letting Lesha know
that she was the “total package” and “the yin to his yang.” Lesha
will remember Wesley as smart, handsome, loving, adventurous,
and always protective of her soul. Anyone who knew Lesha and
Wesley knew the fun that they had together and how many happy
memories he is leaving her with.

A major part of Wesley’s life was his involvement with his
Catholic faith. He was an active Core team member of the Christ-
Centered Marriage Ministry at Holy Trinity, a proud member of
the Knights of Columbus, a Eucharistic minister, and a recurring
participantin ACTS retreats. Wesley and Lesha loved the Sacrament
of Marriage and the opportunities it provided for them to make
some of the best friends of their lives.

Wesley’s family hopes that people will remember the wonder-
ful, multidimensional man that Wesley was. Wesley’s passion for
tinkering with things showed up in his love of restoring John Deer
tractors. His sense of humor could bring a smile to anyone’s face,
converting many to love silly movies just as much as he did. He
had a passion for music, embodied by his love for the Beatles, live
music, and playing the guitar. He was an avid boater and loved
to be out on the water at Lake McQueeney and Canyon Lake.
Wesley’s love of nature was also evident in the time he spent out
on his deer lease, the joy he found in snorkeling, the many bike
rides he shared with his wife, and his still childlike awe over natural
rock formations. Wesley often attempted to capture the beauty of
people and nature through his photography.

While Wesley is taking his sense of humor with him to heaven,
we must find ways to hold onto the happy memories he gave us,
whether it be the next time we enjoy a good craft beer, hear a
Beatles song, watch Napoleon Dynamite or Nacho Libre, or simply
stand in awe of nature’s beauty. Wesley’s smile, his hugs, and his
quick wit will be greatly missed by all who knew and loved him.
May he Rest in Peace.
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NYSED approved credits!

Geoscience webinars with continuing education
credits for professionals hosted by AIPG.

Cost:

Members - $15

Non-Members - $30

AIPG Student Members - free

Earn 0.1 CEU / 1 PDH for attending!
Certificates will be emailed after the webinar.
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Scan QR code
to learn more.
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AIPG MEMBERSHIP TOTALS

As of 12/1/2023 12/4/2024

CPG/Active 2,177 2,080

CPG Emeritus Member 635 608

Honorary Member 20 20

Professional Member 797 793

Professional Member/Non-Practicing 46 48

Early Career Professional 270 212

Associate Member 53 53

Student Adjunct 1,131

TOTALS 5,129

Engineering solutions that work for your business
Civil / Structural Engineering
Aquatic/Ecological Services
Geotechnical Engineering
Environmental Services

Walter Bolt e, rur| 734.397.3100 Surveying
wholt@manniksmithgroup.com Construction Support

ton - 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

Send your geologists in action videos to
AIPG Headquarters

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
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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 $100.00
Non-Member $300.00

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

SUBMISSIONS

DEADLINES

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

"Assessing,
Mitigating, and
Communicating

Flood Risk"

www.aipg.org

TPG Advertising Rates

Full Color.

Ad Size Single Issue Annual (4 Issues)
Full Page $400 $750
1/2 Page $200 S400
1/4 Page $100 $200
1/8 Page S50 $100

Preferred Positions

Back Page available to full page advertisers only. $600 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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Meet us in St. Louis!




