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section news

ARIZOnA SECTIOn
Where was this photograph taken and 

what is happening there?

This is the famous Arch Bridge that 
crosses the Colorado River just south of 
Interstate 40 between Topock, Arizona 
and Needles, California. The Arch 
Bridge is a narrow span that originally 
carried vehicle traffic across the river 
into California from 1916 to 1947. It was 
part of Route 66 from 1926 to 1947, and 
is seen in the 1940 movie “The Grapes of 
Wrath”. During World War II vehicle size 
increased, essentially turning the bridge 
into a one lane road: the large trucks 
could only cross one at a time. After a 
new, wider bridge was constructed just 
upriver in 1947, the Arch Bridge was 
closed to traffic. It then was purchased 
by Pacific Gas & Electric Company, who 
now shares use with El Paso Natural 
Gas Company. The bridge supports two 
natural gas transmission pipelines: one 
34-inch and one 30-inch diameter.

Why the white cover? The bridge has 
been under renovation since January 
2012. The old lead-based paint is being 
blasted off, and the white plastic cover-
ing contains the spent abrasive blast 
media and lead contaminants under 
negative pressure. The blast media is 
collected via an industrial vacuum and 
cyclone system under the east side of the 
bridge, placed in supersacks, tested for 
lead content, then shipped for disposal 
at an approved landfill. The bridge is 
being repainted in stages, and the work 
should be completed in July at a cost of 
about $1.4 million.

dave Palmer, CPG-09960 
Section Secretary

California Section
For the twelfth year, AIPG California 

Section provided judges for an earth sci-
ence speciality prize at the California 
State Science Fair at the California 
Science Center in Exposition Park in Los 
Angeles, California on May 1, 2012.  The 
AIPG California Section sponsored the 
prizes.  In addition to the awards pre-
sented by the California Section judges 
on behalf of the California Council of 
Geoscience Organizations, other awards 
were given by the sponsors of the fair. 

Long-time judge, David Sadoff, an 
eleven year AIPG judge and Jim Jacobs, 
a four year judge, reviewed the seven-
teen junior division (6th through 8th 
grade) and seven senior division (9th 
to 12th grade) projects. All projects 
had been through local and regional 
science fairs in order to proceed to the 
California State Science Fair in Los 
Angeles. Each student was required to 
provide an abstract, including objec-
tives/goals, methods/materials, results 
and conclusion/discussion. All entrants 
prepared a detailed poster and display 
with the science research. In addition, 
students were required to note the 
help they received from others. Some 
students had entered for the first time, 
while others had research that was 
on going. One tenth grader had been 
to the state science fair five times 
(6th grade to 10th grade) with updates 
and progress reports to the original 
research. The judging included student 
presentations in front of their project 
posters and interviews with the judges. 
The students interviewed at the State 
Science Fair were articulate regarding 
their research. 

The winners from the Senior Division 
was Rose L. Leopold and the Junior 
Division was Matthew J. Chaffee. The 
two winners received a signed AIPG 
California Section Certificate as well 
as a $250 check. Below are the winning 
abstracts.

Senior division Winner: Rose L. 
Leopold; Project Title: Morphological 
Disparity during the Ammonoid Recovery 
after the Permian Mass Extinction
Objectives/Goals

The Permian mass extinction caused 
the elimination of 80% of marine gen-
era. Ammonoids, however, survived the 
extinction and returned to the levels 
of diversity that had been seen in the 
Late Permian within a million years 
while other groups recovered at a much 
slower rate.

This project examines how morpho-
logical disparity in ammonoid fossils 
decouples from taxonomic diversity fol-
lowing the Permian mass extinction. I 
hypothesized that the two diversities 
would follow the same trends before the 
extinction, but then break away from 
each other before once again leveling out.
Methods/Materials

I measured whorl expansion, umbili-
cal diameter, aperture height, aperture 
shape and ventral acuity from illus-
trated specimens of 135 genera and 
used principal components analysis to 
quantify morphological diversity.
Results

Ammonoid disparity decreased after 
the extinction, but did not reach its 
lowest until the Dienerian sub-stage (2 
sub-stages after the extinction), unlike 
taxonomic diversity which was lowest 
immediately after the extinction. By the 
Smithian sub-stage (4 sub-stages after 
the extinction) ammonoids had recov-
ered in both morphological disparity and 
taxonomic diversity.
Conclusions/discussion

Morphological disparity of ammo-
noids decreased after the extinction, 
but did not reach its lowest point until 
the next sub-stage. After reaching its 
lowest level of diversity on the Dienerian, 
ammonoids recovered at an astounding 
rate and regained the levels of diversity 
that were seen before the extinction and 
then even more. Taxonomically, ammo-
noids reached their lowest levels of diver-
sity directly after the extinction, but 
then recovered around the same time as 
morphological disparity. This was most 
likely due to their ecology which allowed 
them to avoid the deepest waters where 
oxygen levels were low and due to their 
high metabolic rate which enabled them 
to better adapt to ocean acidification. 
The response of these ammonoids can 
help us to understand traits like motility 
that allowed ammonoids to come back 

Senior Division winner, Rose L. Leopold 
(middle) with judges  Jim Jacobs, CPG-07760 

(left) and Dave Sadoff, CPG-09933 (right).
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successfully from the brink of extinc-
tion unlike so many benthic groups. I 
studied how morphological disparity 
among ammonoid fossils decouples from 
taxonomic diversity in ammonoids after 
the Permian Mass Extinction. Professor 
Clapham at University of California 
Santa Cruz supervised project

Junior Division Winner: Matthew 
J. Chaffee; Project Title: Salt and 
Subsidence
Objectives/Goals

Subsidence has cost billions of dol-
lars in structural damage to buildings, 
roadways, homes and economic loss in 
land use. Most devastating consequence 
of subsidence is that it is responsible for 
having residents relocate due to coastal 
erosion and flooding. Based on existing 
research by Ingles & Aitchson that salt is 
important component of soil mechanics 
and the petroleum industry’s precedent 
to shore up the Long Beach harbor by 
injecting salt into oil bearing rocks. This 
project investigates whether salt’s ionic 
properties will add stability to ground 
material’s equilibrium and retard the 
effects of subsidence.
Methods/Materials

This project ran 40 trials of subjecting 
clay and soil to lateral compression to 
demonstrate the effects of pressure on 
ground material. Water was utilized as 
a transport method to introduce the salt 
to the two materials. The premise is that 
salt will act as a bonding agent in both 
clay and salt and exhibit lower compres-
sion compared to the trails without salt.
Results

The results of adding salt didn’t meet 
my hypothesis. Clay mixed with salt 
water had the greatest compression pos-
sibly due to salt’s lattice energy assisting 
clay in re-ordering itself and distributing 

the change in pressure. Adding water did 
lower the compression rates. Increasing 
the volume of material in a “dry state” 
showed the lowest compression. The 
USGS indicated that minimal water 
intrusion is necessary in the “dry state” 
to make the material pliable to counter 
pressure changes but to limit the water 
so there will not be a loss cohesion and 
cause erosion.
Conclusions/discussion

While my results were unexpected, 
I was able to make the observation of 
whether covalent bonding is stronger 
than the ionic bonding within the salt/
clay mixture. Clay with its high porosity/
low permeability allowed it to adapt to 
various shapes for energy distribution. 
In the future, I would measure salt’s 
ionization, utilize a vacuum apparatus 
to measure compression in psi and try 
different water levels that assist in the 
pressure stability without causing dis-
equilibrium

Jim Jacobs, CPG-07760 
Section President

Florida Section
Participation In Waterfest, Stuart, 

Florida-Recently the Florida section of 
AIPG (FAPG-AIPG) participated in the 
First Annual Waterfest Event held in 
Stuart, Florida. This event was orga-
nized by the City of Stuart; several City 
staff participated in the event. 

Stuart is a quaint community of 
approximately 25,000 people located 
on a peninsula in Martin County, in 
the southeast part of Florida. Stuart is 
surrounded by the brackish St. Lucie 
River to the west, north and east. The 
City is known as the Sailfish Capital 
of the World, so the Sailfish is the City 
mascot and appears in their logo as 
well as in many other forms around the 
City.  The City’s now famous “Sammi 
the Sailfish” is an eye-lashed, costumed 
sailfish mascot with a large “hair” bow 
who was adopted for the City’s Water 
Conservation Initiative. She is a local 
celebrity now and makes appearances 
at Citywide events; she has a signifi-
cant following among younger citizens! 
Sammi made several appearances for 
the children that attended Waterfest 
and even made the front cover of the 
local newspaper! 

There were 19 booths. The event 
location was a small, newly upgrad-
ed City Park near downtown Stuart. 
Others who participated were agencies 
involved with water, including the Soil 

and Water Conservation Service, South 
Florida Water Management District, 
University of Florida IFAS; professional 
organizations who have local chapters 
such as Florida Water Environments 
Association (FWEA) and Florida Section 
of the American water Works associa-
tion (FSAWWA); and local clubs like the 
Master Gardeners. Each booth was given 
a colorful stamp and ink pad for marking 
children’s “bingo cards”. The children 
could pick up a unique ink stamp at 
each booth. A prize was given to each 
completed card – they ran out of prizes 
and cards at 276! This encouraged the 
children to visit each booth and learn 
something.

We were provided with three tables 
and plenty of chairs under a canopy, 
by the City. Vickie Hill at National 
AIPG sent me a very nice banner which 
stands upright and is very easy to set 
up, particularly if you are more than 6 
feet tall (which I am not, so I enlisted the 
help of Kevin, a very helpful person at 
the Martin County Utilities booth next 
door)!  I set up a binocular microscope, 
had some interesting fossils and rocks 
for viewing and some 4-inch rock cores 
of limestone and dolomite from Florida. 
I also had a “water level measuring dis-
play” consisting of three PVC “wells”, an 
electronic M-Scope and a measuring tape 
with directions. 

Vickie had also sent literature – sev-
eral packages provided by AGI from last 
year’s Earth Day which contained a lot of 
educational information which I tried to 
give to local teachers or interested older 
students, to pass on to their teachers. 
Other handouts included bookmarks 
with the geologic scale on it, AIPG logo 
stickers for car or file folder, and a one 
page piece about how geologist’s work 
affects our everyday life, and some pens. 
Our booth also offered a raffle – a digital 
subscription to Earth Magazine, which 
is published by American Geosciences 
institute (AGI); AIPG is a member orga-
nization of AGI, so this was appropriate. 

The event turned out to be a huge 
success with over 1,000 people! Almost 
all were families with children ranging 
from very young to teenagers. The booth 
saw one continuous stream of people 
from 9:00 am in the morning until 4:00 
pm. The point of interest at our booth 
was the microscope and many children 
wanted to look down the microscope at 
the rock samples. I met many children 
(as young as eight) who were genuinely 
knowledgeable about geology and rocks 
and had that spark of interest. I hope 

Junior Division winner Matthew J. Chaffee 
(middle) with judges Dave Sadoff, CPG-

09933 (left) and Jim Jacobs, CPG-07760(right).

section news
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that we managed to get our name out 
there and spark an interest in geology in 
at least a few of the folks who attended 
the event! There is a similar event being 
planned for Orlando later in the year and 
other municipalities are planning these 
types of events, so please get involved. 

If anyone has any specific questions, 
or would like FAPG to participate in one 
of these events, please contact me.

helen Madeksho-hickman,  
CPG-07535  

FAPG President

Georgia Section
During April I made the rounds to 

our universities giving our section’s six 
$250.00 scholarship awards or present-
ing the National AIPG $1,000.00 schol-
arship award. I was extremely happy 
when I heard that our students won 
three of the eight National scholarships. 
The officers of the Georgia Section would 
like to congratulate all our scholarship 
recipients.

Other section scholarship winners 
not pictured include Brock Nelson, 
SA-3341 – Georgia Southern University, 
Joey Flynn, SA-3035 – Georgia State 
University, and Hamilton Goodner, 
SA-3342 – University of Georgia.

I’d like to thank the University of 
West Georgia for inviting me to attend 
their second annual career night. Also 

a special thank you to Dr. Mike Roden 
at University of Georgia for inviting me 
to attend their Department of Geology 
awards ceremony.

I’ve enjoyed working with all our 
student chapter officers. Most of the 
presidents are graduating so I’m look-
ing forward to this fall and meeting 
the new officers. And last I’d like to 
thank our members that contributed to 
our student chapters. We were able to 
give our chapters $950.00. Some of this 
money was used to send students to GSA 
Southeastern conference and more will 
be used this fall for the National GSA 
conference in Charlotte, NC.

For all our graduates that plan to 
start working or looking for a job, 
please remember that AIPG has a new 
membership category called Young 
Professional that gives you a member-
ship at a reduced cost for three years.

Ronald Wallace, CPG-08153 
Section President

Michigan Section
LnAPL Workshop Summary-

The American Institute of Professional 
Geologist (AIPG) – Michigan Section 
held a light non-aqueous phase liquids 
(LNAPL) Workshop on June 20 and 
21, 2012 at the Ralph A. MacMullan 
Conference Center located at 104 
Conservation Drive on the north shore of 
Higgins Lake in Roscommon, Michigan. 
This Workshop was endorsed by the 
Michigan Department of Environmental 
Quality, but was not MDEQ sanctioned 
training.

Jenna Schmidt, SA-3049, from 
University of West Georgia, received 

our section scholarship and the 
National scholarship. 

Cheryl Wilkes, SA-3115,  received our sec-
tion scholarship and Don Osborne, SA-3137,  
received the National scholarship.Both stu-

dents attend Columbus State University.

Kaley Basile, SA-3050, from Georgia 
Southwestern State University, along with 
the department chairman Dr. Sam Peavy 

received our section scholarship.

Na Hyung Choi, SA-3141, from 
University of Georgia, received 

the National scholarship.

Registration for the Workshop on July 20th. 
Photograph courtesy of Trevre Andrews.

section news
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The primary goal of the Workshop 
was to advance the knowledge of LNAPL 
behavior in the subsurface, including 
flow, transfer of components to water 
and gas phases, migration and distribu-
tion; site characterization and monitor-
ing fundamental issues; key remediation 
concerns; and consultant’s case stud-
ies. The workshop also focused on the 
perspectives of owners and regulators 
on the application of a science-based 
LNAPL guidance developed by ITRC to 
efficiently move sites to closure and on 
creating a forum to promote the scien-
tific information interchange between 
regulators, owners, and practitioners 
working in Michigan.

The first day was devoted to funda-
mental concepts, and the second day 
of the workshop was devoted to case 
studies of highly complex sites. The case 
studies illustrated how ASTM and ITRC 
guidance can be applied to a site. Mark 
Adamski with BP and Trevre Andrews 
with AECOM noted the workshop was 
the largest collection of presentations on 
LNAPL at a single workshop or confer-
ence in over five years.

196 attendees heard presentations 
on development of a site’s LNAPL 
Conceptual Site Model, LNAPL stabil-
ity analysis and LNAPL recoverability 
evaluation. The cross section of speakers 
included representatives from academia, 
industry, regulatory, and consulting that 
presented the perspective of how infor-
mation regarding LNAPL stability and 
recoverability is used to develop a real-
istic and effective conceptual site model 
used to establish remedial endpoints at 
a site. AIPG Michigan Section would 
like to thank all who attended the work-
shop and encourage you to share the 
knowledge gained at this informative 
presentation.

Several sponsors made the event pos-
sible and enjoyable for all. The spon-
sors include: Barr Engineering, Bureau 
Veritas, Conestoga Rovers & Assoc., 
Dakota Technologies, Dune Technologies, 
Fibertec, Inc., Fishbeck Thompson Carr 
& Huber, Gannett Fleming, Global 
Remediation Technologies, Haley & 
Aldrich, Mateco Drilling, and Stock 
Drilling. Our thanks to all the sponsors!

The Section Executive Committee 
would like to extend its appreciation to 
Sara Pearson, CPG-10650, and Kevin 
Lund, CPG-10052, the event organiz-
ers, for putting together another great 
workshop!

Adam heft, CPG-10265 
Section Editor

Geologists rock Michigan teach-
ers with scholarships to dnR 
Academy-The Michigan Section of 
the American Institute of Professional 
Geologists has pledged scholarship 
money totaling $3,500 for Michigan 
teachers to participate in the Academy 
of Natural Resources this July 15-20 at 
the DNR’s conference center on Higgins 
Lake.

The Academy, now in its 5th year, is 
open to all educators who wish to learn 
more about natural resources in this 
week-long mixture of classroom and 
field experiences taught by a variety of 
professionals. The Academy offers four 
separate courses during the week, each 
with a different focus, but all connecting 
educators from the outdoors to the class-
room. This year’s selections include: 
Forests, Fields and Fins; NatureQuest; 
Teachers into the WILD, and Natural 
Resources Curricula Certification.

Total cost for the Academy is $350.00 
but the scholarships (at 100.00 per 
teacher) reduce the cost substantially. 
The remaining $250 cost covers five 
nights lodging, 15 meals and course 
materials. University Graduate credits 
are extra and up to 3.5 CEUs can be 
earned.

John Barkach, CPG-09121 
Section Vice President

Virginias Section
President’s Message-Earlier this 

spring I met with a group of students at 
Concord University to discuss careers in 
environmental geology and hydrogeology 
as well as the benefits of joining AIPG. 
I encourage other section members to 
make connections with nearby college 
and university geology departments and 
involve the students in our meetings 
and field trips. They often do not hear 
about careers in geology in school and 
can really benefit from associating with 
practicing geologists.

One of the topics discussed at our 
business meeting was the nature of the 
Virginia professional geologist registra-
tion program and whether we want to 
work to change that program. Currently, 
the program is a voluntary “title” act. 
This means that you do not have to be 
registered to practice geology in Virginia. 
We discussed working with a state 
Senator or Delegate to introduce a bill to 
revise the act to a “practice” act making 
registration or licensure mandatory to 
practice geology in the Commonwealth. 
There have been reported incidents 
of individuals calling themselves geol-
ogists and presenting themselves as 
authorities when they did not have the 
appropriate training and experience to 
support that claim.

When we have pursued mandatory 
licensure in the past the bills have 
been rejected based on the philosophy 
of those in the General Assembly to 
minimize regulation of professions. That 
philosophy may have changed as the 
Soil Scientists were recently success-
ful in passing mandatory licensure for 
their practice. Additionally, the Board 
for Geology is being merged with the 
Board for Professional Soil Scientists 
and Wetlands Professionals to form the 
Earth Science Board. So the time may be 
right if we decide to pursue mandatory 
licensure. I am interested in hearing 
from section members about whether or 
not they would be interested in pursuing 
such action. Please email or email me 
with your thoughts, mlawless@daa.com 
or (540) 552-0444.

Joe Norris, CPG-08002, is investigat-
ing the climate for pursuing a registra-
tion bill in West Virginia. If any of our 
West Virginia members are interested 
in helping him out please contact him 
at joe@norcosgo.com. 

Mike Lawless-CPG-09224 
Section President

Attendees preparing for the kickoff of the 
conference as the first speaker is introduced 

by Kevin Lund and Sara Pearson. Photograph 
courtesy of Adam Heft.

Attendees enjoying a barbeque lunch on the 
shore of Higgins Lake. Photograph courtesy 

of Adam Heft.

section news
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The AIPG Executive Committee is pleased to announce the awardees for the 2012 Student Scholarships. AIPG has awarded 
six scholarships this year. The recipients are Alexandra Breeding, Texas A&M University, Kingsville, Texas; Na Hyung Choi, 
The University of Georgia, Athens, Georgia; Rania Eldam, Jackson School of Geosciences at The University of Texas at Austin, 
Austin Texas; Brooklyn Hildebrandt, University of North Carolina Wilmington, Wilmington, North Carolina; Jennifer Kasbohm, 
Yale University, New Haven, Connecticut; Don Osborne, Columbus State University, Columbus, Georgia; Kristina Pourtabib, 
Eastern Illinois University, Charleston, Illinois; and Jenna Schmidt, University of West Georgia, Carrollton, Georgia. 

The scholarships are made possible by the support of the Foundation of the American Institute of  
Professional Geologist and the AIPG members voluntary contributions.

Alexandra Breeding, SA-1749
Geology was not a study I had thought of pursuing before 

I went to college. I considered chemistry and engineering and 
art and computer science and law, but not geology. Rocks 
were fascinating, but I do not recall being conscious of them 
as the focus of study. Therefore, I took chemistry classes and 
planned my mechanical engineering degree while I doodled in 
notebooks and taught myself computer programming. Then,by 
chance of an invitation from a professor, I took an earth sci-
ence class. I have not looked back since then. Something about 
the subject knocked me silly. Maybe it was the way a natural 
laboratory could create structurally unparalleled compounds 
with the most beautiful shapes and colors;maybe it was that I 
could see how groundwater moves through complex sedimen-
tary facies by modeling the geology with a computer; maybe it 
was because I wanted something to take all the pieces of what 
I was learning and ask for more. Playing with rocks, I finally 
got to use everything I knew to make sense of a problem. I 
have never enjoyed learning about something more than I 
have learning about the earth.

Fortunately for me, I have had the privilege to work on 
several research projects since I joined the geology department. 
Initially, my advising professor put me on his research grant, 
producing contaminant transport groundwater models for the 
Army Corps of Engineers. Over the span of two years, I worked 
with several other students to adapt generalized block models 
of fluvial and deltaic environments into mesh-generated solids 
with GMS (Groundwater Modeling System).

Concurrently, I worked with two other students on a field 
project, wherein we interpreted the reservoir potential of an 
outcrop of the Edwards Reef formation. We mapped the out-
crop for facies boundaries and made preliminary predictions of 
which sections would provide the best reservoir rock. I made 
forty thin sections from the hand samples collected on location 
and examined them with a petrographic microscope to deter-
mine average porosity of the various facies. Upon concluding 
that the reef flank would make the optimum reservoir in the 

formation, we confirmed our thoughts by reading Dr. Henry 
Nelson’s interpretation of the formation.

More recently, I have taken significant interest in igneous 
processes. Last year, I mapped a pegmatite in central Texas 
with the purpose of determining the economic viability of the 
rare earth minerals it contains. In addition to a rough volu-
metric estimate of rare earth rich fluorite veins that transected 
the pegmatite, I took a number of samples to the Army Corps 
of Engineers in Vicksburg, Mississippi and prepared them for 
analysis with a scanning electron microscope and x-ray dif-
fractometer. I produced elemental spectra and x-ray dot maps 
for six samples from the pegmatite with the intent to write a 
report with complete chemical analyses for my geochemistry 
class. This project has reaffirmed my growing preference for 
igneous geochemistry. I particularly want to continue studying 
rare earth element deposits in igneous rocks.

I want to be a professional geologist because I cannot 
imagine having more fun than I do when I am mapping a 
pegmatite or examining a thin section or interpreting a map. 
I love looking at an outcrop that nobody has ever bothered 
with before and trying to recreate its history. It feels like I am 
learning the fundamental devices of the earth when I learn 
how a formation came to be. It’s addictive and I am intent on 
making it my business.

Na Hyung Choi, SA-3141
Sauntering through a trail with heavy foliage is one of 

my favorite pastimes -- a surprise scenery sometimes awaits 
behind the leaves. Last summer, I emerged from such a trail 
onto the edge of a vast and sinuous gneiss outcrop. On the 
opposite edge, the Chattooga River gushed over the hill of 
naked metamorphic rock. Here at Woodall Shoals, South 
Carolina, I scurried from one spot to another with a notebook 
and a camera, searching for clues to deformation phases. This 
first field project of mine gave me the challenge and satisfac-

Congratulations! 
2012 AIPG Student 

Scholarship Winners!
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tion of addressing a question about the very mountains I live 
on. Similarly, addressing questions about the very planet we 
live on is not only intellectually stimulating but also critical to 
the status of our communities. As a geologist, I want to help 
foster public discussion about controversial issues, explore our 
physical world, and eventually teach and inspire young minds.

A process of elimination and the intriguing idea of a manda-
tory field program brought me to my major, but I found true 
joy in studying geology while learning more about the world’s 
people. A lecture about climate change by NOAA’s Susan 
Solomon taught me that some people denied global warming. 
News of physically and emotionally torn Haitians led me to 
learn that earthquakes are virtually impossible to predict. Like 
mine, the public’s understanding of our physical world is full 
of misconceptions that often lead to unnecessary arguments 
or disasters. For this reason, I would be honored to be a part 
of the search for knowledge and the paths for communication 
as a geologist. As a Geology Club officer on campus, I plan to 
organize current issue discussions open to everybody. These 
discussions would inform scientists and non  scientists, geolo-
gists and non-geologists, about each other’s point of view. As 
a geologist, environmentalist, and person of faith, I want to 
foster understanding among different people by advocating 
exchange of ideas and writing about science for the public.

Last semester I read a memoir on Greenland excursions by 
Willi Dansgaard, the pioneer of oxygen isotope paleoclimatol-
ogy. His strange stories of analyzing rain in beer bottles and 
ramming a ship into icebergs for samples epitomize the kind 
of adventures I would like to have. As a geologist, not only can 
I travel to places of natural wonder, but I can also probe into 
the reasons for their shape and composition, revealing their 
significance in the history of Earth. The upcoming summer 
field school in Colorado excites me for this reason. The short 
trip to Woodall Shoals gave me a taste of that experience, but 
the field work immersion and adventures in an unfamiliar 
region will be a milestone in my training as a geologist.

My past two years as a geology student have stirred up in 
me an interest in paleoclimate and structural geology, and I 
would like to combine my love of learning and of teaching to 
become a geology professor. Conversations with a professor 
about paleoclimate records in stalagmites and about environ-
mentalism sparked my interest to read the Dansgaard mem-
oir. Also, this year I started working under professor Sandra 
Wyld, a Science Editor for Geology. Assisting her editorial 
duties by combing through submissions and working with a 
graduate assistant in helping structural geology students in 
labs are solidifying my interest in researching and teaching 
geology for life.

Out of the myriad of subjects to study at the University of 
Georgia, I am thankful to have found geology. The globally divi-
sive issues it inquires about--climate change, evolution, and 
resource exploration, to name a few--make geology a source of 
important understanding and, possibly, of steps toward peace. 
I hope that my appreciation for geology will only get richer 
with age, and that I will inspire young minds and the public 
to do the same through my teaching and writing. Perhaps 
someday I will invite a student of mine to step out of a trail, 
onto a beautiful outcrop that will inspire her to inquire about 
the depths of Earth’s history.

Rania Eldam, SA-3215
Three years ago, I knew noth-

ing about the geosciences. I was a 
dramatic writing major who had 
just transferred to the University 
of Texas at Austin from New 
York University to pursue a film 
degree at a university a bit closer 
to home. I was forced to take 
a natural science credit by my 
department, thought that the 
“Age of Dinosaurs” class looked 
easy and fun, and so I enrolled in 
the class. Once I began to learn 
a bit about the obscure science, I 
was addicted. Four weeks into class and I was chatting with 
Dr. Timothy Rowe about possible ways to get involved with 
research. They never saw me as a joke, this girl that had been 
writing screenplays and plays for two years; they saw me as 
potential. I began working with dinosaur fossils and learn-
ing computer modeling programs to work with CT data of 
avian skulls. I applied for a transfer into the Jackson School 
of Geosciences, and was accepted in the Fall of 2010, on the 
Deans’ Honors List with an academic scholarship.

After a year of working in paleontology and taking a few 
more geology classes, I decided to broaden my expanse of 
knowledge in the school. I inquired about other undergradu-
ate research positions, and acquired a job with Dr. Jaime 
Barnes, working in her brand-new stable isotope geochemistry 
laboratory. I mostly did rock crushing and picking grains for 
the first semester, but I couldn’t get enough. I applied for 
the Undergraduate Honors Research Program (UHRP) in 
the Spring of 2011, and was accepted that following summer.

My current research interests include fluid-rock interac-
tions, metasomatism, high  temperature petrology, meta-
morphic reactions, structural geology, and subduction zone 
processes. I am now presently working on three different 
research projects that cover a wide range of analytical methods 
within the field of geochemistry. This past summer I conducted 
two weeks of field work assisting a Masters student with her 
thesis project. We collected eclogites, blueschists, and serpen-
tinites from the Franciscan Complex. These samples were 
analyzed for both their stable oxygen and hydrogen values 
using an isotope ratio mass spectrometer to determine fluid 
source interaction with these rocks within the subduction 
zone. In addition, I am also working on a transect of rock 
samples from the Tianshan mountains in western China to 
understand volatile loss and fluid migration during subduc-
tion. My honors thesis project concentrates on serpentinites 
from California. I plan to use stable isotopes (particularly 
chlorine, hydrogen, and oxygen) and major- and trace-element 
geochemistry to determine the tectonic setting of serpentiniza-
tion and incorporate this information into a tectonic model for 
western California. I have also applied for admittance into the 
RISE-DAAD Program in Germany for this upcoming summer 
to work with a PhD student at the University of Muenster, 
utilizing experimental petrology and geochemistry to assist in 
the development of a model of pyroxene  amphibole metasoma-
tism from rock samples collected in SE Norway.

I want to become a geoscientist because to me, the geosci-
ences are vital and timeless. I have stayed in my lab working 
until 3:00 am because I’m so wrapped up in my new data that 
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there isn’t time to stop, or even think about, doing anything 
else. The applications are endless, from understanding tectonic 
processes to aid in developing seismic models, to analyzing 
both stable and radiogenic isotopes in water samples to track 
climate patterns. I have never yearned so much for the constant 
influx of knowledge that the geosciences provide. My future 
plans include attending graduate school for my Masters and 
PhD to eventually become a professor myself, that is able to 
inspire and encourage at least one future student to find their 
way into our collective niche and develop their own contribu-
tions to this great science, the way so many did for me.

Brooklyn Hildebrandt, SA-3395
Geology: The Answer to My Question

In the second grade, I received my first ever parent-teacher 
conference. Although I wasn’t sure what it was for, I knew it 
wasn’t good. After the conference, I was switched into another 
class and when I asked my mom why, she told me I had asked 
Mrs. So and So too many questions.

“Too many questions?” I remember saying as I was flab-
bergasted by my mom’s statement. I didn’t understand how I 
was supposed to learn without them.

“Some teachers just don’t take well to students like you, 
Brooklyn. You’ll love your new teacher though, she’s very 
sweet,” my mom left the issue by the wayside like it was 
another week’s garbage.

I think it was then that I learned the importance of ques-
tions. Of questioning the answers given to me, questioning the 
world around me, and even questioning myself. Eventually, I 
learned the question-welcoming subject was science. Science 
was the first class that taught me how to question and what 
my questions could lead to with proper efforts. A scientist, 
to me growing up, was the Queen of Questions, and I knew I 
wanted to be her one day.

Fast forwarding to my freshman year at the University of 
North Carolina at Wilmington, I took every science class I 
could, only to find my semesters falling short of wonderment. 
The following summer, I was working at the UNCW Center 
for Marine Science and came across a book written by the 
chair of the Department of Geography and Geology. Without 
hesitation, I called the author and made a meeting. Three days 
later I was a declared geology major. Admittedly, I began to 
question my spontaneous act in the days leading up to my first 
day of classes, but my anxieties diminished completely within 
my first hour in session.

Geology, I learned, was more than just the study of rocks; 
it is the study of life, as we know it. The life we understand 
today would be nothing without the geological puzzle that 
gives us insight to past life on Earth and the biological life we 
observe today would be completely different without it. To be a 
geologist is to be so many things, in my opinion. The beauty of 
the geologist is his or her versatility and ability to be involved 
in every aspect of today’s society through their dedication to 
and passion for seeking answers to the questions they never 
hesitate to ask.

Whether it is mapping outcrops for the purpose of a his-
torical interpretation of an area, core logging to determine 
the size and value of an economically valuable deposit, or 

understanding the effects of erosion and rising sea level on 
an area’s morphology and deciding upon a solution, the geolo-
gist is valuable everywhere, even outside the world of science. 
Geologists are problem solvers and innovative thinkers, and I 
would like to consider myself one.

Coastal geology and morphology is undoubtedly the area 
I am most inclined to; however, I refuse to limit myself in 
my undergraduate education. Without understanding every 
aspect of geology and how the Earth works, it is difficult to 
be a geologist- so I have strived hard to take diverse classes 
and give every concentration a chance. To be honest, I haven’t 
quite figured out exactly where I want to go with my degree 
because I can’t imagine graduating next year. My ideal situa-
tion would be to enroll in graduate school, as I want to continue 
my learning efforts and become more knowledgeable in the 
fields that interest me the most, such as coastal and marine 
geology. Eventually I want to call my work my home: I want it 
to be more than a desk or a lab. I want it to be a community. 
Nothing seems greater to me than working in a community 
where questions are always happily received and even encour-
aged, where individuals work together and off of each other. 
Living in a world with so many questions waiting to be asked, 
how could I let myself do anything but?

Jennifer Kasbohm, SA-3457
Growing up, I wanted to 

be a spy. Not the James Bond 
kind of spy, the idol of teen-
age boys everywhere. My 
fascination with espionage 
came in fifth grade, with 
the release of a new televi-
sion show called “Alias.” In 
this series, Jennifer Garner 
played Sydney Bristow, a 
double agent for the CIA 
who fights to bring down an 
evil terrorist organization. Despite the dangers of her job and 
the adversity she faced, Sydney was everything I wanted to 
be. She was smart and poised, athletic and determined, cool 
under pressure, and above all, resourceful. Schooled in weap-
ons and martial arts and the master of many languages and 
disguises, Sydney could handle any situation with confidence. 
Her missions took her to exotic locations all over the world, 
from Rome to Siberia to Indonesia to Egypt. With a chameleon’s 
skill, Sydney played any role, for one slip could mean certain 
death. Her ability to handle these dangers in spite of being 
female made her far more interesting to me than James Bond.

I was determined to walk in Sydney’s footsteps; with the 
naivete´of a pre-teen girl, I set my sights on becoming the 
perfect candidate for the CIA. I took the hardest courses 
offered at every grade level, to be ready for the challenges of 
any mission. I earned a third degree black belt in Tae Kwon 
Do so that I would be ready to defend myself in any situa-
tion. I mastered Spanish as a stepping-stone to the study of 
other languages. I traveled widely with my family, to grow in 
cultural experiences and broaden my worldview. With each 
new achievement, I moved closer to my dream of becoming 
Sydney Bristow.

2012 aipg student scholarship winners
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As the years passed, my plan was coming together perfectly. 
But one day I had a sudden epiphany: Sydney is nearly killed 
in every episode! I, however, do not want such risk to be part 
of my daily routine. Unlike Sydney, or Bond for that matter, I 
want my life to be stirred, not shaken by danger and betrayal. 
But what could possibly replace my goal of saving the world 
as a spy? Perhaps something safer, and more urgently needed-
saving the world through the study of geology.

The skills I pursued for the CIA will be equally useful in 
this dynamic field. I have always loved academic challenges 
in all areas, and have honed the investigative passion and 
analytical skills essential for performing research. Instead of 
questioning terrorists in their cells, I question the rocks I see 
and collect in the field. My study of stratigraphy allows me to 
discover in what environment they were deposited, and my 
research in paleomagnetism enables me to track their move-
ments, from their place of origin to how they have moved 
since formation. As a Geology & Geophysics major at Yale, I 
have been able to travel the world as Sydney did. In the last 
3 years, I have spent a total of 10 weeks on international and 
domestic geology field trips and field work in Namibia, South 
Africa, Sicily, the Adirondacks, and the Hartford Basin. This 
summer, I am looking forward to using my Spanish skills as an 
interpreter for a seismology project in Peru, and to continuing 
my paleomagnetism research project in Namibia. Finally, my 
15 years of studying Taekwondo have given me the confidence 
to leave the safety of the laboratory and to venture into places 
that I would have otherwise avoided.

My education, experiences, and defense skills will undoubt-
edly aid me in my goal of becoming a professional field 
geologist. I aim to become a geology professor specializing in 
Precambrian earth history. At first glance, it seems that study-
ing continental movements and depositional environments of 
almost one billion years ago will do little to “save the world.” 
However, Earth’s burgeoning population will soon need more 
mineral resources to enable industrial, technological, and 
economic development. Future society requires geologists to 
continue exploring the resources in the crust. By traveling to 
new areas of the world to collect the rocks that will shed light 
on continental reconstructions, I will also be on the lookout for 
potential new resource deposits. And as I shake up the research 
community with my contributions to scholarship in the field, 
I will also stir my students to make discoveries of their own.

Geology has traditionally been a male-dominated field. 
However, when I succeed in my new mission, I will become 
the Sydney Bristow of geology, an alternative to all of the Geo 
James Bonds. As I work to save the world, I will inspire the 
next generation of young women to do the same.

Don Osborne, SA-3137
Ever since I was a child I was fascinated by the Earth. I 

wanted to learn more about the world around me, and grew up 
in Northern Florida along what I now know to be the coastal 
plain. Attending a small rural community school system gave 
me some insights into earth sciences, at least as much as a 
meager public school system budget would allow. I, out of all 
the toys I had received in my preteen years the one I remember 
the most was a small mineral sample box that my grandpar-
ents bought me on a trip to a flea market one weekend. The 
sample box contained hand samples of pyrite, galena, halite, 

and calcite. As a child I was fascinated by the samples and they 
were akin to treasures to a young boy in a farming community.

I reached adulthood and at that time pursuing college 
and even more specifically a science degree seemed the most 
unobtainable of all goals to an 18 year old. So I joined the 
military and served my country in a unit specifically trained 
for mountainous terrain. While in the service I often wondered 
about how the mountains of North Georgia were formed. It 
was with the same sense of wonder I had with that simple 
box of minerals as a child. I left the service, tried miserably 
to attend college for one quarter. I left that quarter with a 
disappointing 1.39 GPA, and started a family and left those 
questions in the past.

Three years ago I seen the opportunity to try one last time to 
realize the chance for a degree and enrolled at the local college. 
I attended my freshman year as an undeclared major, studied 
hard, managed my time for work, family, and brought my GPA 
to a 3.00. I continued to raise my GPA semester by semester 
to now a respectable 3.55 overall, a 3.90 at campus level, an 
active member of the University’s Honors Program, and have 
been awarded Dean’s list three times. I actually signed up for 
an Introduction to Geology course for the sole reason that it 
fit conveniently in my schedule, not that it evoked any real 
interest at the time.

That all changed from my first lecture, I suddenly realized 
that several life experiences had been leading me to geology, 
not just as a career, but also as a passion. I began to learn 
answers about how processes shaped the places I had lived, 
worked or visited. I learned that I am humbled by the amount 
of time that is encompassed by this field, and the scale of the 
processes that shape the world around us.

In closing I can only express why I want to be a geologist 
into one simple reason, I want to be able to answer the ques-
tion as to what happened to an area in the past, to explain 
how what is observable now came to be. I want to satisfy the 
curiosity that this field has reignited in a child’s curiosity from 
so many years ago.

Kristina Pourtabib, SA-3410
Ever since I can remember, 

I have been fascinated with the 
Earth. Even today I have fond 
memories of my family’s annual 
vacations to various National and 
State Parks all across the conti-
nental United States. I can still 
picture my younger self standing 
in awe every time we came to a 
vantage point on our hikes and 
not yet being able to wrap my 
then elementary school educated 
mind around how these spectacu-
lar landscapes came into existence. As a young kid I was an 
avid rock collector from all of our trips, and over the years I 
have amassed, what I think to be, quite an impressive rock col-
lection. To this day, that same rock collection which currently 
resides in my basement, neatly organized into various tackle 
boxes, has me impressed with my younger self at the unique 
samples I was fortunate enough to have obtained. From those 
early signs, one would think that my love for the outdoors and 
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for the Earth would have led me directly down the career path 
to becoming a geologist, but it actually took quite some time 
for me to figure that out for myself. Unfortunately, throughout 
my early years of schooling, geology was always portrayed as 
more of a hobby than a viable career option, and it was because 
of this early learned mentality towards geology that it took 
me so long to change my perspective and consider geology as 
a real educational option.

It was during my Introduction to Geology course, second 
semester of my freshman year of college, when I finally real-
ized that I want to be a geologist. Up to that point in my life, 
no other course that I had taken had sparked my interest or 
intrigued me quite like that class. After my career epiphany, 
I transferred to a university with a program in geology and 
have never regretted my decision nor lost any bit of that 
initial passion I had for geology. If anything my enthusiasm 
for all things geology related has only grown. Geology is, in 
my opinion, one of the most interesting and multi-discipline 
encompassing areas of study. Geologists are akin to detectives 
in the sense that they are given a set of clues, visible in the 
rock record, and have to apply their knowledge of the Earth 
in order to recreate the geologic history of an area. They need 
to be well rounded in their education as well, in order to be 
able to think out situations logically and accurately. I want 
to be a geologist because I am a problem solver. I want to be 
able to try and comprehend the processes that have taken 
place and are taking place on the Earth and the surround-
ing planets. The work of a geologist is not only confined to 
the interpretation of the formation of the Earth, but can be 
found most everywhere, like from the buildings we live into 
the products we use, geology is such a prominent, underlying 
part of our society. Geologists are given the privilege of having 
seemingly limitless choices when it comes to finding a job in 
geology. The amount of variation in the job marketplace for 
geologists makes the career that much more exciting. I want 
to be a geologist because I want to have the opportunity to find 
a unique job and to be able to apply my education to so many 
different applications of geologically related work.

There are many different reasons of why I want to become a 
geologist, but my first and foremost reason for following down 
the education path to graduating with a degree in geology is 
the simple fact that there has been no other discipline that 
can amaze me, intrigue me, and raise hundreds of questions in 
me all in the same moment. I am currently learning and will 
be learning as much as I can about geology, and that is what 
I love about the discipline. Being a geologist is never boring, 
there is always some new piece of information to take away 
from either a lecture, from being out in the field, or even if it 
is just finding another cool rock to add to my ever expanding 
collection. I do not just want to be a geologist, I am a geolo-
gist. I am already following down my own path to finding a 
career in geology, and I cannot wait to get out into the world 
as a geologist, and start problem solving.

Jenna Schmidt, SA-3049
Why I Want to Be a Geologist

I do not have any elaborate reason to explain why I want 
to become a geologist. I guess you could say that it just seems 

to fit who I am. I have always found science in general to be 
a fascinating subject. I think it is amazing how mankind can 
have so much knowledge built up over so many years. It aston-
ishes me how we can know so much about the planet we live on.

My journey into the world of geosciences began my senior 
year of high school when I decided to take an environmental 
science class. I originally took the class for the AP credit, but 
little did I know it was a decision that would affect my entire 
future. I ended up loving the class.

I learned about so many current issues going on in the 
world and affecting our planet. I felt as if I had been blind to 
so many important issues for so long. I asked myself, “Why 
don’t more people know about these things?”It was then that I 
felt the urge to pass this knowledge onto others. So naturally 
when I went off to college, I chose environmental science as my 
major. Well, one of the required classes for this major is physi-
cal geology. I think it was in the first week of the class that I 
fell in love with geology. I loved learning about all the rocks 
and minerals that I had had in my rock collection as a kid. I 
changed my major to geology before the semester even ended.

Now, as a junior, I am in the middle of my second semester 
of upper level geology classes, and I still love it just as much 
as I did in that first week of class. Every day I look forward to 
what I will learn in that day’s classes. Currently, I am working 
with one of my professors on an independent research project 
studying pegmatite samples collected from St. Peters Dome in 
El Paso County, Colorado. Mineralogy is one field that I find 
to be particularly fascinating. I know that I am only at the 
very beginning of my journey to be a professional geologist, 
but I cannot wait to get there. I know it will be a long road 
with a lot of hard work as I go onto graduate school, but I am 
ready to take on the challenge. I look forward to continuing my 
education and eventually leaving my own mark on the world 
of professional geology.
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Summer research with 
Yale’s Department of 

Geology & Geophysics 
took me to the middle 
of the arid Namibian 

grasslands. In the midst 
of our attempts to dis-
cern how the rocks of 
the Kalahari Craton 

have moved in the last 
billion years, the more 

ephemeral beauty of the 
light over the open track 

made me stop to con-
sider the future. Photo 
by Jennifer Kasbohm.

The biannual field trip 
of Yale’s Department of 

Geology and Geophysics 
took us to the high-
lights of the geology 

of Namibia and South 
Africa. In climbing the 
dunes at Sossusvlei, I 

realized that these fan-
tastic formations exist in 
the world apart from the 
legends of the “Arabian 

Nights.” Photo by 
Jennifer Kasbohm.
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Geology and Stephen King

The use of geology and geologists by fiction writers has been ongoing since the late 1800s. The following table summarizes 
the more well known stories where geology and its practitioners have played a part, for good or ill, in various crimes and plots 
that include mining swindles, murder, scientific intrigue, high treason, and the end of the world. 

Geologists as Fictional Characters
Author/Year Character Works Comment

Conan Doyle, Sir Arthur – late 
1880s to early 1900s

Sherlock Holmes A long bibliography of nov-
els and short stories. Conan 
Doyle non-Holmes work The 
Lost World (1912) describes 
the competing views of 
Victorian-age paleontology 
and evolution. 

Holmes expertise in geology 
is introduced in A Study in 
Scarlet (1887) in Watson’s 
famous line “…Knowledge 
of Geology. Practical, but 
limited.”  This characteriza-
tion certainly describes my 
own capabilities and, to one 
extent or the other, probably 
most other geologists as well. 
Geology is highlighted further 
in several other stories (e.g., 
The Sign of Four (1890) and 
The Five Orange Pips (1904).

Freeman, R. Austin – 1916 
though 1925

John Thorndyke John Thorndyke’s Cases 
(1916); The Shadows of the 
Wolf (1925); and The Puzzle 
Lock (1925)

The use of foraminifera, pho-
nolite, and eolian sand to 
track down murderers and 
other assorted miscreants.

Upfield, Arthur William – 
1928-1961

Inspector Napoleon 
Bonaparte (Bony)

Over 20 mystery novels set 
in the Australian outback. 
Although not a geologist, 
Bony regularly interacts with, 
arrests, and investigates geo-
scientists and their nefarious 
doings.

Gritty tales that bring to life 
post-World War I Australia. 
The main character struggles 
to overcome the racial and 
cultural stereotypes that exist 
even in one of the most remote 
parts of the world.

Andrews, Sarah – 1984 to 
present

Em Hanson 11 forensic geology fiction nov-
els and numerous other non-
fiction publications about the 
geologist as mystery writer

Em Hanson is not an easy 
character to like and her fre-
quent emotional battles with 
family, friends, lovers, and 
employers makes me wonder 
why anyone would want to 
hang out with her.

DuBrul, Jack – 1998 to  
present

Philip Mercer Seven action adventure novels 
with geology and geologists as 
integral plot components

Brings to mind Clive Cussler’s 
Dirk Pitt. Who knew there 
were so many ways for a geolo-
gist to save the world from 
total destruction?

Miller, Susan Cummins – 
2002 to present

Frankie MacFarlane Five geo-sleuth novels focused 
on research projects that 
somehow regularly interca-
late with murder

Field work is the setting for 
these stories and the author 
has a great feel for what it is 
like to be a working geologist. 

Bob Blauvelt, CPG-06508  
GEI Consultants, Montclair, nJ  
rblauvelt@geiconsultants.com

Sources for this table include Sarjeant, 1994 and 1995 and information from www.thenakedscientists.com web site forum “Geology in Fiction”.
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geology and stephen king

There are numerous other stories 
where geologists play a role, but I limited 
the above list to those authors where 
geology makes regular appearances or 
is involved in a meaningful way in the 
story line. 

One of the author’s who has incor-
porated geology into many of his tales 
is Stephen King. Although not thought 
of as an action adventure writer, King’s 
use of geology is subtle, yet pervasive. 
For example, in King’s novella Rita 
Hayworth and Shawshank Redemption, 
geology plays an important part in the 
mechanics of the story as well as in 
describing the attitude of the main char-
acter to his long prison term. Quoting 
Red, the story’s narrator: “Geology is the 
study of pressure and time. That’s all it 
takes really... pressure... and time... That, 
and a big goddamn poster.”

Geology in the Works of 
Stephen King

Stephen King (1947 - ) is one of the 
most prolific, popular, and critically well-
regarded writers in the United States 
and perhaps the world. He has written 
50 novels (2011 count), five non-fiction 
books, and nine short story collections. 
King also has produced, appeared in, and 
adapted movie and television screen-
plays for at least nine of his works. He 
is a semi-accomplished musician and 
lives a relatively private, quiet life in 
Bangor, Maine. I have been a fan and 
avid reader of his fiction and non-fiction 
work since the late 1970s when, in a 
snow bound Cleveland airport coming 
back from my first field assignment as 
a working geologist, I picked up a copy 
of The Stand. This 1,300-page thriller 
about the battle between good and evil 
in a post-apocalyptic America, where 
the Rocky Mountains play a key part in 
the final scene, kept me enthralled and 
occupied through the enforced 18 hour 
lay-over at a crowded and chaotic airport.

I re-discovered King this past sum-
mer, during a period of forced convales-
cence after a minor health scare, when 
I had the chance to re-read several of 
his books. In doing so, I was struck by 
how much geology and geologic pro-
cesses contribute to King’s story lines 
and character development. Possibly his 
roots in rural Maine, a state where geol-
ogy dominants the landscape and many 
parts of the economy, have sensitized 
King to the influence earth features can 
have in real-life’s routine, and fiction’s 
extraordinary, events. 

King’s integration of geology into his 
stories and characters is worth examin-
ing for several reasons. Given the wide 
reach of his novels and short story col-
lections (over 350 million copies sold), 
King’s work regularly makes most best-
sellers lists. His use of geology exposes 
the public to our profession in ways 
only slightly less dramatic than major 
earthquakes and tsunamis. It is there-
fore worthwhile to check on the accuracy 
or reliability of King’s terminology and 
earth science. In addition, the integrity 
of King’s geology is an important literary 
factor in the credibility (i.e., readability) 
of his stories. Part of the value of Isaac 
Asimov’s and Kim Stanley Robinson’s 
books were that they were (generally) 
consistent with the physics and technol-
ogy of interplanetary space travel and 
therefore, believable. The same test 
holds true for King’s geologic fiction: to 
be plausible it must be, more or less, 
technically reliable. 

Reading fiction involves suspending 
reality and King’s tales usually start 
or take place in worlds that look very 
much like ours. This necessary deferral 
of the everyday by the reader is less 
burdensome and more enjoyable if the 
author can provide a realistic framework 
in which the characters operate and the 
plot naturally develops. Authentic geol-
ogy is an important, and in some of the 
stories, a crucial component of the worlds 
King fabricates and asks his “Constant 
Reader” to join him in for a little while. 

I chose two of King’s writings that 
illustrate his relationship with geology: 
Desperation (1996 – Penguin) and the 
seven volume Dark Tower series (various 
publishers, 1982-2004). Desperation is 
set in Arizona at a recently reopened por-
phyry copper mine that has a tragic past, 
the China Pit. Unfortunately for the 
people of the small town of Desperation, 
the mining company taps into more than 
finely disseminated native copper in a 
quartz monzonite groundmass when 
they unseal a 100 year old adit. The 
Dark Tower series, King’s self described 
Jupiter – because it dwarfs all of his 
other work – is a travelogue of five 
unlikely companions’ search for and dis-
covery of the Dark Tower, the actual and 
metaphorical nexus of all universes. The 
value of the Dark Tower series in illus-
trating King’s relationship with geology 
is that much of the story involves the 
characters walking west across a rough 
approximation of the United States, in 
intimate contact with the land and ter-
rain. During this trip and, to a lesser 

extent in Desperation, King uses geology 
in three ways to advance the story line: 
(a) as a descriptor that sets the stage or 
tone for a current or upcoming scene; 
(b) as a plot device that enables or con-
tributes to the actions of protagonists 
and antagonists; and (c) as a connector 
that joins the story’s reality to alternate 
universes or supernatural worlds. 

N.B. For those of you not familiar 
with King’s characters and their special 
vocabulary, I have included a short 
explanation of terms, offset by brackets 
[ ].

Geology as a 
descriptor

At the beginning of Basin and Range, 
John McPhee calls geology a descriptive 
science and “…a fountain of metaphor”. 
He provides several examples of how 
geologists name things “…in a manner 
that sent shivers through the bones”. 
King’s vivid accounts of the landscapes 
in Desperation and the Dark Tower books 
confirm McPhee’s non-fiction observa-
tions. Recalling the development of 
Rattlesnake Number One, part of the 
China Pit - the porphyry copper mine in 
Desperation, Arizona where the story of 
the same name takes place, the fictional 
narrator says: 

“The ground where they sank 
Rattlesnake Number One had a good 
vein of gold, but mostly it was hornfels 
– cooked shale. You could snap a piece 
of it in your hands, and when the mine 
got down seventy feet and the men could 
hear the walls groaning and squeaking 
around them, they decided enough was 
enough.” 

However, after the inevitable cave in, 
King’s geology becomes more specific: 

“The roof fell in about sixty feet from 
the adit…The miners got up that far from 
below, and there they were stopped by 
twenty feet of fallen hornfels, skarn, and 
Devonian shale.”

King accurately describes the mine 
workings and some half-hearted rescue 
efforts and these realistic portrayals 
establish a convincing backdrop for the 
development of the story line and charac-
ters. By the end of the book, most readers 
have a trustworthy image of an open pit, 
porphyry copper mine.

One of the more extensive uses of 
descriptive geology by King is in Book 
IV of the Dark Tower series: Wizard 
and Glass. Here he creates an intricate 
setting that weaves together an oil field, 
a box canyon, a fault scarp, and a red 
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rock. In one of the final, climatic scenes, 
the protagonists have successfully lured 
the bad guys into a box canyon and now 
watch their destruction from a geologi-
cally advantageous position:

“Cuthbert was closest to the top of the 
canyon’s wall, then Alain, then Roland, 
standing on a six inch shelf of rock and 
holding an outcrop just above him. From 
their vantage-point they could see what 
the men struggling in their smoky hell 
below them could not: that the thinny 
[monster] was growing, reaching out, 
crawling eagerly toward them like an 
incoming tide.”

Geology run riot is on display in Book 
III of King’s Dark Tower Series: The 
Waste Lands. Trapped on a high speed, 
futuristic train operated by a maniacal 
and suicidal robot named Blaine (after a 
former Maine governor and presidential 
candidate? See http://digital history.
uh.ed for some background informa-
tion on Blaine and try Nancy McPhee’s 
Book of Insults – Ancient and Modern 
for Blaine and other politicians) the 
book’s ka-tet [a group of people brought 
together by fate] are treated to a view 
of a fantastic landscape as they flee for 
their lives from a city being poisoned by 
toxic gas:

“The lands below had been fused and 
blasted by some terrible event – the disas-
trous cataclysm which had driven this 
part of the world deep into itself…The 
surface of the earth had become distorted 
black glass, humped upward into spalls 
and twists…and twisted downward into 
deep cracks and folds which could not 
properly be called valleys…Misshapen 
things which looked like pterodactyls 
cruised between these pipes on leathery 
wings…Whole flocks of these gruesome 
aviators roosted on the circular tops of 
other stacks, apparently warming them-
selves in the updrafts of the eternal fires 
beneath…Deep inside lay a thin thread of 
the deepest scarlet, pulsing like a heart-
beat. Other, smaller fissures branched 
out from this…A fiery fountain erupted 
directly below them, spewing flaming 
rocks and stringy clots of lava upward. 
For a moment it seemed they would be 
engulfed in flames.”

These somewhat over-the-top descrip-
tions come alive because of King’s crisp, 
clean prose and believable geology and 
are re-enforced by macabre illustra-
tions that are common in many of his 
books. King’s account of lava flows and 
volcanic vents conjures up images of 
Hawaii’s Volcanoes National Park or 
Llaima in Chile. In this and other pas-

sages throughout the book, he enhances 
the plot and character development by 
emphasizing the role of geology and 
using it to augment the story’s setting. 

Geology as a Plot 
device

Desperation is about how people react 
to a series of other-worldly events and 
King ties those reactions inextricably to 
geology. While some of the drama plays 
out on the roads and in the town of 
Desperation, without the open pit, adits 
and shafts of Rattlesnake Number One, 
there is no setting for the story. Indeed, 
all of the characters actions lead up to 
and are focused on the final confronta-
tion that takes place at the mine. 

“At the site of the landslide, and not too 
far from the broad gravel road leading 
down from the rim of the pit, there was 
a black gaping hole. The site of it made 
David profoundly uneasy. It was as if a 
monster buried in the desert ground had 
opened one eye.”

Replace China Pit and Rattlesnake 
Number One with a shopping mall or 
high rise office building and it loses the 
mystique and dangers inherent with the 
natural (and supernatural) processes 
that the book describes as operating deep 
within the earth. 

Geology serves as a key plot device for 
the story line in the Dark Tower series. 
As a young boy and the old-before-his-
time title character travel towards their 
ka [fate] in The Gunslinger, geology 
intervenes:

They had entered a long tunnel of 
some weird phosphorescent rock, and 
the wet walls glittered and twinkled 
with thousands of minute starbursts. 
The boy called them fot-suls…To the 
gunslinger the clumps of fot-suls looked 
like the captive tubes of swamp gas…to 
the boy they look like endless streamers 
of neon tubing. But in its glow they could 
both see the rock that had enclosed them 
so long ended up ahead in ragged twin 
peninsulas that pointed toward a gulf 
of darkness – the chasm over the river. 

King is a little loose with phosphores-
cence in this passage, as calcium carbon-
ate requires either long-wave ultraviolet 
light or ionizing radiation to fluoresce; 
neither of which the story mentions. 
However, the intent of the passage is 
clear, the geologic setting – a long tunnel 
through fossilerfous, glowing limestone 
– leads to a deep chasm carved out by 
a rapidly flowing river. The events that 
take place when the two main characters 

attempt to cross the chasm influence the 
relationships within the ka-tet in the 
next six books. 

In the final book of the Dark Tower 
series, The Dark Tower, the action cen-
ters around a mountain cave overlook-
ing a town that the protagonists must 
invade. This cave, whether natural or 
man-made King never specifies, serves 
as a storage depot for weapons and data. 
In one scene outside the cave, King has 
his characters make a fine geologic 
distinction:

“Roland, limping slightly, led Jake to 
where the path curled around the flank of 
the lumpy mountain…He pointed to the 
ground with his right hand. “What do 
you see?” ...The ground was littered with 
pebbles and fallen chunks of rock. Some 
of the talus had been disturbed, leaving 
marks in the scree.”

Few writers know the difference 
between talus and scree and even fewer 
are able to use that difference to help 
drive a story-line. 

Geology as a Connector to 
Alternate Realities

Many of King’s works involve the 
actions his characters take when con-
fronted with or placed in a reality 
that is outside their normal experience. 
Whether trapped in a car by a crazed 
dog (Cujo) or snow-bound in a luxurious 
mountain resort (The Shining), King’s 
strength as a writer lies in his ability to 
make those situations, and his charac-
ters’ reactions to them, believable and to 
teach us something about being human. 
Nevertheless, King faces a dilemma – 
how do you transition a story from one 
world to a different one and, sometimes, 
back again? In the The Cell, he uses an 
errant satellite signal, in The Dome it’s 
an impenetrable, see-through force field. 
And in Desperation and the Dark Tower 
series, it is geology that serves to unite 
the characters with alternate realities.

In Desperation, King explicitly makes 
the connection between geology and 
other worlds in this description at the 
edge of China Pit:

David ignored him: it was still 
Marinville he seemed to be mostly talk-
ing to. “The force of evil from the ini 
[dimensional portal] filled the can tahs 
[stone carvings of “little gods” – demonic 
animal spirits] the same way the miner-
als fill the ground itself – blown into every 
part of it, like smoke….”

As the main character struggles to 
close up China Pit and prevent the 

geology and stephen king
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escape of Tak – the incorporeal evil force 
that is causing all the trouble – he must 
move very close to the entryway through 
a geology that marks its boundary:

‘’’…but the descending, narrowing 
circle was lined with crystal outcrops of 
quartz and cracked hornfels. Johnny slid 
down this like a kid down a slide that has 
grown crooked glass thorns…Needles 
of stone tore through them. He saw his 
shirt-sleeves turn red…He turned over on 
his side instead, clutching at the crystal 
outcrops that were tearing him open. 

At the bottom of the funnel shaped 
China Pit, Johnny has the final confron-
tation with Tak:

“It was no wonder …that Tak was 
caught on the other side of the funnel. The 
hole to which it narrowed was stringent, 
no more than an inch across. Red light 
pulsed in it like a wink.

Deep within the earth, at the bottom 
of China Pit, is a thin boundary of rock 
that prevents an evil force desperately 
trying to leave his world and enter ours. 
The final actions of the story’s surprise 
main character provide a fitting geologic 
ending to the book.

Within the Dark Tower Series, King 
uses geology to separate and connect 
the worlds or, more accurately, the real-
ity in which his characters live. In The 
Gunslinger, as Roland and Jake come 
closer and closer to their elusive quarry, 
the Man in Black, geology begins to fac-
tor into the story:

Ahead of them the mountain threw up 
its final defense – a huge slab of insur-
mountable granite facing that climbed 
into cloud infinity. At any moment the 
gunslinger expected a twist in the stream 
to bring them upon a high waterfall and 
the insurmountable smoothness of rock – 
dead end. But the air here had that odd 
magnifying quality that is common to 
high places, and it was another day before 
they reached that great granite face.

But King’s most powerful use of geol-
ogy is when it connects his characters 
with alternate worlds or even alternate 
destinies. As Roland plans for the final 
battle in Wolves of the Calla, he accom-
panies a village elder to a free-standing 
door in a cave:

The stench breathing from the 
cave’s open mouth grew stronger yet…
Something inside the cave, there in 
the shadows… “Be careful, gunslinger,” 
Henchick said, but stood aside to let 
Roland enter the cave… “These hills are 
magnetic, and riddled with many ways 
into many worlds. We’d gone into a cave 

near the old garnet mines and there we 
found a message.”

 At the end of Wolves of the Calla this 
cave, and the door in it, sets the stage 
for the next book. Similarly, although 
more associated with topography then 
geology, King creates doorways for his 
characters to travel to the Maine we 
know in our world and to interact with 
him and, I suspect, his neighbors. 

Closing Thoughts
On balance, the characters of Stephen 

King and the stories he creates for them 
are entertaining, often times insightful, 
and always, always, always, unfailingly 
honest. The same is true of his geology. 
The descriptions of volcanoes, erosion, 
and their associated landscapes are 
credible and serve to support the story 
line in realistic ways. His description 
of earth processes and the landforms 
they fashioned are accurate and work 
well within the tale he is telling. King’s 
portrayal of our profession can be a 
useful tool that brings the science to 
life, albeit not in ways that many of us 
learned in Historical Geology class. I 
enjoy his books and look forward to his 
next release, hopefully one with a good 
geologic setting. 

Acknowledgement: 
Many thanks to Bob Stewart for his 

constructive review of this article.
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Robert G. Font, CPG-03953

test your knowledge

Answers on Page 26 

1. Which of the following geologic periods is known as the “age of fishes”?
 a. Cambrian.
 b. Devonian.
 c. Mississippian or Lower Carboniferous.

2. Which of the following metamorphic facies would one expect at temperatures of around 500 degrees Centigrade and very 
high pressures on the order of 9 to 10 kilobars?

 a. Eclogite.
 b. Zeolite.
 c. Pumpellyite.

3. Which of the following carbonates is commonly used in jewelry and may be found associated with “Azurite”?
 a. CaMg(CO3)2
 b. CaCO3
 c. Cu2CO3(OH)2

4. A rectangular storage tank is located at the ground’s surface and very near the face of an exposed clay slope. The tank is 
15 feet deep and 30 feet wide and is to be filled with a fluid of approximate specific weight of 1,027 kilograms per cubic 
centimeter. What is the expected force in pounds on one face of the rectangle?

 a. 50,250 lb.
 b. 216,371 lb.
 c. 405,000 lb.
 d. Dream on! Reserve Your Room 

Today!

Best Western Ramkota 
Hotel and  

Conference Center
2111 N. LaCrosse Street

Rapid City, South Dakota 
57701

Room rates are $94 a night.
Remember to mention AIPG 

to receive this  
discounted conference rate.

Book by August 31, 2012 
Free Shuttle available from 

the airport 
 to the hotel.

have you given a presentation at a seminar, 
or annual meeting?

If yes, then we are interested in you submitting your 
paper for publication. 

Please contact AIPG Headquarters at aipg@aipg.org, 
if you are interested in having your paper being published 
in TPG.
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PRESIDENT’S MESSAGE

Barbara h. Murphy, CPG-06203 
bmurphy@clearcreekassociates.com

Voices in Harmony 
for the  

Profession of Geology

Over the past few months, in addition 
to various AIPG activities, I have had the 
privilege to attend and represent AIPG 
at several other professional society 
meetings. What was very evident were 
the issues that we share and the role our 
organizations have as the voices for the 
profession of geology. 

As you know or as a reminder from 
AIPG’s defining and purposes state-
ments: 

The American Institute of Professional 
Geologists (AIPG), founded in 1963, 
is the largest association dedicated to 
promoting geology as a profession. It 
presently has more than 6,000 mem-
bers in the U.S. and abroad, organized 
into 36 regional Sections. The Institute 
adheres to the principles of professional 
responsibility and public service and 
is the only international organization 
that certifies the competence and ethical 
conduct of geological scientists in all 
branches of the science with members 
employed in industry, government, and 
academia. AIPG emphasizes competence, 
integrity and ethics. AIPG is an advocate 
for the profession and communicates 
regularly to federal and state legislators 
and agencies on matters pertaining to 
the geosciences.

The purposes of the Institute shall 
include: 
1. advance the geological sciences and 

the profession of geology; 
2. establish qualifications for profes-

sional geologists; 
3. certify the qualifications of specific 

individual Member geologists to the 
public; 

4. promote high standards of ethical 
conduct among its Members and 
Adjuncts, and within the profession 
of geology; and 

5. represent, and advocate for, the geo-

logical profession before government 
and the general public. 

I started out the year with the 4th 

International Professional Geology 
Conference (4IPGC) meeting in 
Vancouver in late January. I served 
on the planning committee through-
out last year. AIPG Past President, 
Robert Font, CPG-03933, and I were 
co-moderators for a two-part session 
on professional standards. The meeting 
was led by Geoscientists Canada (GC) 
with AIPG, the European Federation 
of Geologists (EFG), and the Australian 
Institute of Geoscientists (AIG) as co-
conveners. 4IPGC was held in conjunc-
tion with AME BC’s Mineral Exploration 
Roundup. 4IPGC had registrants from 
17 countries, 39 professional papers, 
over 2-½ days. Many sessions and discus-
sions focused on the role of professional 
organizations, the need for common glob-
al academic and professional standards 
in part to increase the public awareness 
of the important role of professional 
geologists, and to improve public percep-
tion and trust in geologists.

In April, I attended the American 
Geoscientists Institute (AGI) mem-
ber societies meeting in Long Beach, 
California held in conjunction with 
American Association of Petroleum 
Geologists (AAPGs) annual meeting. 
The presidents of the member societ-
ies gave an overview of activities. AGI 
presented information about various 
programs, publications, and initiatives 
including the development of a web-
based database of existing educational 
programs for geosciences. AGI was also 
promoting a movie on energy entitled 
Switch featuring Scott Tinker, CPG-
10564, State Geologist of Texas. Along 
with the movie there are short educa-
tion videos for educational use. AGI 
and AIPG are also developing a webi-

nar series. President-elect Ron Wallace, 
CPG-08153, is AIPG’s representative on 
AGI’s academic classification committee 
which will review geoscience academic 
programs with the intent to recommend 
an academic program to assure students 
and potential employers of a standard of 
academic preparation to be professional 
geologists.

In May, I attended the executive board 
meeting of the European Federation of 
Geologists (EFG) in Tenerife, Spain. 
The meeting included geologists from 
14 European nations. The focus was 
on council business and the develop-
ment of mutually agreeable professional 
standards to allow for the global practice 
of geology. The meeting also included 
a day-long geohazards workshop and 
a field trip to the volcano that forms 
the island of Tenerife. As discussed at 
the geohazards workshop, some of the 
issues related to geosciences practice 
and geohazards were the publics’ lack 
of understanding of potential hazards, 
the difficulty to perceive natural haz-
ards where people have lived for gen-
erations without incidence, the need to 
develop trust between scientist/public/
politicians, and the importance of pub-
lic involvement skills. Discussions also 
included the need for global standards 
for geoscientists.

I attended the Board of Directors 
and Annual Members Meeting of 
Geoscientists Canada (GC) in Niagara-
on-the-Lake in Ontario, Canada, in 
June. It was an interesting meeting 
with an update on professional issues 
in each of the provinces. GC also pre-
sented their Geoscience Knowledge and 
Experience Requirements for Professional 
Registration in Canada publication 
designed to provide common require-
ments for licensure of geoscientists and 
with recommended courses for univer-
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sity geoscience programs. Much of the 
focus of the meeting was on the results 
of a Task Force report on Incidental 
Practice (IP) issues (licensure to work 
across province boundaries for a limited 
time) and discussions on issues such as 
the ability to discipline, who benefits 
from such a program, time frame, liabil-
ity insurance, the cost of implementing 
and administering, and similar. 

As follow up from the 4IPGC, GC along 
with EFG and AIPG initiated a proposal 
to the International Union of Geological 
Sciences (IUGS) for the development of 
The Professional Affairs Task Group 
to assist in the setting of standards for 
competent and honest communication 
of geoscience information relevant to 
public safety and sustainable develop-
ment, standards for geoscience practice, 
and public reporting and other matters. 
This proposal will be submitted to IUGS 
at the 34th IGC (International Geological 
Congress) in Brisbane, Australia in 
August.

It is important to note that efforts of 
the professional organizations on these 
“advocacy for the profession” functions is 
the work of many volunteers and we all 
depend on our members to help in their 
own way to communicate with fellow 
geologists (and also importantly, with 
students and young professionals), the 
public, and government representatives 
on the role of professional geologists, to 
promote the science of geology and the 
ability of professional geologists to apply 
the principles of the geosciences in their 
work, and the necessity of high stan-
dards and qualifications for this global 
profession. There are other professional 
organizations as well as the ones I men-
tioned in this message that are advocates 
for the profession, and together there 
is strength in harmony as the voices of 
professional geology.

INSURANCE 
PROGRAMS

 Available to
AIPG MEMBERS

GeoCare Benefits Program
For information:

Life and Health Insurance 
GeoCare Benefits  
Insurance Plan 

 http://www.geocarebenefits.com/ 
Phone: 800-337-3140 or

805-566-9191

Liberty Mutual Insurance 
Auto and Home Insurance  

http://www.libertymutual.com/lm/ 
aipg

Phone: 1-800-524-9400
Please mention client

#111397 when you contact
Liberty Mutual.

AFLAC  
Supplemental Insurance 

http://www.aflac.com
Phone: 303-674-1808

Please identify yourself as 
an AIPG Member to receive 
the AIPG Association dis-

counted prices.  
Representative: Carol 

Streicher

The Wright Group 
Professional Liability Insurance  

General Liability Insurance 
http://www.thewrightgroupinc.com 

Phone: 303-863-7788

Financial Services  
The Consulting Group at 

RBC Wealth Management 
David Rhode, Senior 

Investment Management 
Specialist/Financial Advisor 
http://rbcfc.com/david.rhode/ 

dave.rhode@rbc.com
Phone: 1-800-365-3246

Fax: 303-488-3636
 

FREE RESUME 
POSTING 

POST AND VIEW 
RESUMES FOR 

FREE ON THE AIPG 
NATIONAL WEBSITE 
VIEW JOB LISTINGS 

FOR FREE 
www.aipg.org  

Click on Jobs.
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 EXECUTIVE DIRECTOR’S COLUMN

Facts & Foundation

It’s fortunate for me that I am not 
required to earn my living by writing 
spell-binding columns, because there 
are times when the imagination simply 
will not cooperate. This is one of those 
times, so perhaps ,while you’re preparing 
for the last part of your summer vaca-
tion and post-Labor Day work schedule, 
you will find some of these facts to be 
of interest. 
-AIPG will celebrate its 50th anniversary 

in 2013.
-AIPG is one of 50 member societ-

ies which comprise the American 
Geological Institute (www.agiweb.
org).

-AIPG was founded by petroleum geolo-
gists who, at the time of AIPG’s 
incorporation, represented the pre-
dominant geologic discipline within 
the institute.

-Presently the sub-discipline of 
hydrogeology is practiced by close to 
60% of AIPG members and less than 
10% of AIPG members are petroleum 
geologists.

-AIPG was organized to offer a post-aca-
demic credential to the experienced 
practitioner, and to advocate on behalf 
of the entire profession.

-Advocacy is particularly effective on 
the state level, conducted by section 
members, to support legislation and 
regulations which affect the practice.

-Advocacy on the national level includes 
liaison with federal agencies, con-
gressional offices, and exhibiting at 
the annual meeting of the National 
Conference of State Legislatures 
(NCSL). (This is an opportunity to 
meet and discuss issues with legisla-
tors from all 50 states. The geology 
exhibit is sponsored and staffed by 
AIPG, AASG, AEG, AGI, GSA, SME)

Foundation of the 
American Institute of 
Professional Geologists 

Since its establishment in 1963 AIPG, 
through the national executive commit-
tee, has worked diligently to represent 
the best interests of AIPG members, 
provide services in support of profes-
sional standing, and develop non-dues 
revenue sources in order to place less 
direct dependence upon dues. 

To date, the AIPG continuing educa-
tion program has been growing and is 
beginning to show promise. The continu-
ing education program requires more 
funding to allow for its expansion. A 
mechanism for supplying the required 
investment is the Foundation of the 
AIPG. The Chairman of the Foundation, 
Dr. Ray Talkington, CPG-07935, is lead-
ing the development of a fund raising 
campaign. More information is found 
on the AIPG website. Please consider 
making a tax-deductible contribution to 
the Foundation now. 

 
START An 

AIPG STUdEnT 
ChAPTER TOdAY!

The AIPG Student 
Chapter Manual is avail-

able on the AIPG National 
Website at  

www.aipg.org or contact 
National Headquarters at  

(303) 412-6205.

Come Join Us in Rapid 
City, South Dakota for 
the 2012 AIPG Annual 

Meeting.

Sponsorship 
Opportunities

YES!! We want to be part of the 
AIPG and New Horizons in Oil & 

Gas Conference,  
September 22nd-26th,  

in Rapid City, SD.

The 2012 Conference 
can count on us as a 

Sponsor.
Monument ($7,500) 
Welcome Reception ($1,000)
Black Hills ($5000) 
Student Programs ($1,000)
Badlands ($2,500) 
Field Trips ($1,000)
Devils Tower ($1,500) 
Lunch/Break ($500 - $250)

Sponsorship Form can be found on 
the AIPG website. For more informa-
tion, contact Cathy Duran at cld@
aipg.org or call (303) 412-6205.

www.aipg.org
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answers to questions on page 22

Answers: 

1.  The answer is choice “b” or “Devonian Period” termed as the “age of fishes”. During this time span (417 to 354 million 
years ago) ray-finned and lobe-finned fish appeared, along with sharks and other creatures.

 The Cambrian Period, approximately 543 to 490 million years ago, is better known as the “age of the trilobites”, marine 
arthropods which became dominant sea dwellers mainly during the Lower Paleozoic Era.

 The Mississippian Period (Lower Carboniferous Period), approximately 359 to 318 million years ago, is better known as 
the “age of the crinoids”. Although first appearing at around 530 million years ago, the echinoderms known as crinoids 
(sea lilies) achieved their highest generic richness and overall abundance during Mississippian time. 

2. The answer is choice “a” or “eclogite”. 

 The “zeolite” facies would be expected to occur at temperatures closer to 200 degrees Centigrade and pressures ranging 
from 1 to 4 kilobars. 

 The “prehnite-pumpellyite” facies would be expected to occur at approximately similar temperatures as that of the “zeolite” 
stage, but at higher pressures, more in the range of 3 to 6 kilobars. 

3. The answer is choice “c” or “[Cu2CO3(OH)2]” or “malachite”, another copper ore commonly found with “azurite” or 
[Cu3(CO3)2(OH)2]. 

 Choice “a” or [CaMg(CO3)2] is “dolomite”, while choice “b” or [CaCO3] depicts calcite.
 
4. The answer is choice “b” or “216,371 lb.” The proof follows:

 

Specific Weight (SW) = Weight per Unit Volume
SW = (1,027 kg/cu. cm) = (64.11 lb/cu. ft.), or ~ density of salt H2O (1)
 
Submerged Area (A) = Depth x Width = (15 ft) x (30 ft) = 450 sq. ft. (2)

Depth of Centroid (DC) = (15 ft)/2 = 7.5 ft.     (3)

Force on face (Ff) = Specific Weight x Area x Depth of Centroid.
Ff = (SW) x (A) x (DC)       (4)

From (1), (2) and (3) above, equation (4) becomes:
Ff = (64.11 lb/cu. ft.) (450 sq. ft.) (7.5 ft.) = 216,371.25 lb   (5)

    
Equation (5) depicts the expected force on one face of the rectangle and reflects choice “b” for our question. 
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letter to the president

Bowling Green 
University 

Founded in 2004 
Chapter Sponsor: 

Robert K. Vincent, MEM-0216

Central Michigan 
University 

Founded in 2003 
Chapter Sponsor: 

Eric Wallis, CPG-09518

Colorado School of Mines 
Founded in 1999 
Chapter Sponsor: 

Graham Closs, CPG-07288

Columbus State 
University 

Founded in 2011 
Chapter Sponsor 

Ron Wallace, CPG-08153

Eastern Michigan 
University 

Founded in 2006 
Chapter Sponsor: 

Walter J. Bolt, CPG-10289

Georgia State University 
Founded in 2005 
Chapter Sponsor: 

Ronald Wallace, CPG-08153

James Madison 
University 

Founded in 1998 
Chapter Sponsor: 

Cullen Sherwood, CPG-02811

University of California-
davis 

Founded in 2010 
Chapter Sponsor: 

James Jacobs, CPG-07760

University of nevada-Reno 
Founded in 2008 
Chapter Sponsor: 

Jonathan G. Price, CPG-07814

Ohio State University 
Founded in 2004 
Chapter Sponsor: 

Thomas Berg, CPG-08208

Temple University 
Founded in 2006 
Chapter Sponsor: 

dennis Pennington, CPG-04401

University of Georgia 
Founded in 2011 
Chapter Sponsor 

Ron Wallace, CPG-08153

University of West 
Georgia 

Founded in 2010 
Chapter Sponsor: 

Eric Lowe, MEM-0385

Wright State University 
Founded in 1996 
Chapter Sponsor: 

Thomas Berg, CPG-08208

AIPG 
Student Chapters

Dear Barbara,
I was pleasantly stunned by your 

March 6th letter stating that I would be 
a recipient of the Honorary Membership 
Award. I write to thank you, and the 
rest of the AIPG Executive Committee 
for what I consider to be a very high 
bestowed upon me.

Looking at the list of previous recipi-
ents, I am not at all convinced of my 
worthiness to be in their company; but 
excitedly, I do look forward to humbly 
accepting this accolade this September.

Please pass my thanks and kind 
regards to the Executive Committee and 
AIPG’s fine staff.

Most Sincerely,
John L. Bognar, CPG-08341

Is Your Profile 
Correct? 

It is important to keep your 
address, phone numbers, 
and e-mail information 

up to date in our records. 
Please take the time to 
go to the AIPG National 
Website, www.aipg.org, 

login to the member portion 
of the site and make sure 

your information is correct. 
You can edit your record 

online. If you do not know 
your login and password 
you can e-mail National 

Headquarters at  
aipg@aipg.org or call  

(303) 412-6205.

Geology Ranked #7 
Among Top Professions 

 Forbes magazine ranks Geology at 
the 7th most valuable college major “in 
terms of salary and career prospects.” 
[Right, credit Resolution Copper]

They used PayScale’s “massive com-
pensation database and job growth pro-
jections through 2020 from the U.S. 
Bureau of Labor Statistics.”

Forbes listed college majors by “medi-
an starting pay, median mid-career pay 
(at least 10 years’ experience), percent-
age growth in pay and projected growth 
of job opportunities.”

The numbers they published for 
Geology:

Starting Median Pay: $45,300
Mid-Career Median Pay: $83,300
Growth In Pay: 84%
Projected Job Growth: 19.3%
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Compiled by david M. Abbott, Jr., CPG-04570, 
2266 Forest Street, denver, CO 80207-3831, 
303-394-0321, fax 303-394-0543, dmageol@msn.com

professional ethics and practices - column 140

Scenarios Testing 
Academic Freedom 

Dr. William Menke, Professor of 
Earth and Environmental Sciences at 
the Lamont-Doherty Earth Observatory 
and the Earth Institute at Columbia 
University, posted the following 14 ethi-
cal scenarios on his blog on May 6, 2012. 
I found them to be an interesting look 
at ethical issues involving academic 
freedom and received Dr. Menke’s per-
mission to include them in this column. 
Academic ethical issues are important 
but are infrequently addressed in this 
column.1

“Jonathan Cole, the former Provost 
of Columbia University, sent around a 
survey that contains fourteen scenarios 
that depict ethical dilemmas faced by 
professors or the university administra-
tion that supervises them. Many of the 
scenarios are thought provoking; I sum-
marize my take on them, below. 

“As you will see, most are archetypi-
cally academic in that they test the limits 
of academic freedom, the principle that 
professors can hold, express and publish 
on any subject, even a controversial 
one, without fear of retaliation from 
colleagues or the university administra-
tion. In this sense, it is similar, though 
perhaps somewhat more expansive, than 
the right of free speech that is granted by 
the US Constitution. 

“Voltaire, the eighteenth century phi-
losopher, epitomized free speech when 
he declared, ‘I detest what you say, but I 
will defend to the death your right to say 
it.’ My experience is that we academics 
have such an easy time with free speech 

because we detest so little. Unusually 
well-versed with the spectrum of world 
opinion, we are seldom threatened by 
new ideas, since few are new to us. On 
the other hand, when we do detest an 
idea, we are no more likely than the 
average human being to fight to protect 
the speaker’s right to express it. 

“When teaching in a classroom, pro-
fessors face a special challenge in balanc-
ing free expression of ideas against good 
pedagogic technique. On the one hand, 
college is about expanding the mind; that 
is, encountering unconventional points 
of view that lead to intellectual growth. 
Toward this end, a professor can right-
fully challenge students with opinions 
that are controversial or even offensive. 
On the other hand, the presentation 
needs to engage the class to be effective. 
A professor, who merely offends the sen-
sibilities of students, without connecting 
with them and earning their respect, is 
likely to accomplish little. Several of the 
scenarios explore this balance. 

“Scenario 1 postulates that a member 
of Congress questions the validity of the 
research conducted by a professor receiv-
ing Federal funding and demands that 
the university require that the professor 
stop the work immediately. Analysis: 
This is not an academic freedom issue. 
Official actions of Congress are made by 
its members acting in a group according 
that that body’s rules. No member, act-
ing unilaterally, has any more authority 
to demand an action than does an ordi-
nary citizen. In particular, no member 
can overrule a properly executed grant 
or contract between a Federal agency 
and a university. Contract law, and not 

the principle of academic freedom, is 
at stake here. Action: The university 
should ignore the demand. 

“Scenario 2 asks whether a profes-
sor commits racially motivated harass-
ment, by publicly telling an African 
American student in a dismissive and 
disdainful voice that the student is 
a product of Affirmative Action and, 
consequently, doesn’t belong in college. 
Analysis: The professor’s obligation 
to fairly assess a student according 
to academic performance takes prece-
dence over free expression. There is no 
constructive criticism in this scenario, 
only ridicule based on racial stereotyp-
ing. Furthermore, aspects of the stu-
dent’s confidential academic record (e.g. 
university admission), or at least the 
professor’s guesswork about them, are 
discussed publicly—another violation of 
university policy. Action: The professor 
should be disciplined. 

“Scenario 3 asks whether the uni-
versity administration should discipline 
a professor who privately views sexually 
explicit material on his office computer. 
Analysis: Except for child pornography, 
most sexually-explicit videos can be 
legally viewed in the US. In 2008, the 
Maryland State Assembly attempted to 
require its State University to develop 
a policy restricting porn on campus. 
However, their action was in response 
to students, not faculty, viewing a sexu-
ally explicit movie. Media reports of the 
time claimed that this would be the first 
such policy at a public university. The 
State’s requirement was rebuffed by 
its Board of Regents, who argued that 
‘best interest of the University System 

1. Dr. Menke is married to one of my cousins, who is also on the staff at Lamont-Doherty Earth Observatory.
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of Maryland or the state because of the 
First Amendment issues such a policy 
would raise and because of the admin-
istrative burden and costs of imple-
menting [it].’ Indeed, my opinion is that 
this is an archetypal freedom of speech 
issue, precisely because it comes across 
as merely recreational and seedily so. 
Detesting pornography would seem to 
have so little down side. But as the Lenny 
Bruce trials of the 1960s showed, the 
public’s notion of the obscene is pretty 
fluid and could easily grow to encompass, 
if we let it, a much larger segment of 
our culture than Pirates XXX (the movie 
that so offended the Maryland State 
Legislature). As an alternative, a univer-
sity could seek to ban all non-educational 
use of its computer networks. However, 
such a ban would be confounded by the 
blurred boundaries between a typical 
professor’s private and university life. 
Some professors provide their own per-
sonal computers for their offices. Some 
use their own smart-phones connected 
to commercial, not university, networks. 
Some live in university housing connect-
ed to university-sponsored networks. 
Some are allowed or even encouraged 
to use their offices for non-university 
work, be it pro bono work for third par-
ties, such as reviewing journal articles, 
or paid consulting. Others have no office 
at all, and work in the library or at home. 
Another issue is that such a policy might 
be enforced through blocking (that is, 
censoring) internet sites or by monitor-
ing a professor’s network traffic. Either 
would be perceived as unacceptable 
restrictions of academic freedom by most 
professors. Action: None; the professor 
is violating no university policy. 

“Scenario 4 asks whether a professor 
can be disciplined for being a member 
of a group that denies the Holocaust. 
Analysis: The United States has a long 
tradition that a person should not be 
penalized on account of association with 
a group or organization. Exceptions, such 
as the McCarthy Era Communist Party 
witch hunts are seen by most people 
as an embarrassing aberration. Many 
universities, including Columbia, spe-
cifically protect associations under their 
academic freedom policies (Statutes of 
the University 8.70) Action: None. 

“Scenario 5 asks whether a uni-
versity’s Institutional Review Board 
(IRB, a biomedical ethics board), can 
require mandatory, full and detailed 
disclosure of birth control options to sub-
jects participating in an anthropologic 
study in Venezuela, in a case where the 

researchers themselves advocate a more 
nuanced approach tuned to the group’s 
religious sensitivities. Analysis: The 
IRB is a mandatory requirement of the 
US Federal medical funding system cre-
ated to prevent exploitation of human 
research subjects. A common criticism of 
the IRB system is that it was designed to 
handle medical research in US hospitals 
and that its rules are unsuited for other 
types of research, especially social sci-
ence research abroad. Action: This is a 
good argument for social science profes-
sional societies working towards chang-
ing the rules. However, until that time, 
the university has no legal option but to 
follow the advice of its IRB. Any student 
of academic bureaucracies knows that a 
review board will issue ridiculous rulings 
in at least a small percentage of cases. 
Get used to it! 

“Scenario 6 asks whether it’s a 
shame that a brilliant but unconvention-
al researcher fails to get an appointment 
or a research grant because his or her 
work is outside the current paradigm. 
Furthermore, it asks whether it’s ethi-
cal for a peer to give such a researcher 
a poor review. Analysis: It is almost 
axiomatic that brilliant researchers are 
usually shunned or even persecuted, 
not only by society but by their closest 
colleagues. It’s a failure of our scientific 
review system, which asks the average 
scientists, through the writing of peer 
reviews, to direct the course of the field. 
The average scientist does well enough 
in distinguishing innovative from mun-
dane research, but is poor at recognizing 
true genius. Action: Yes, the hindering 
of genius is a shame, but it is the defect 
of the system, not of an individual peer 
reviewer. Some types of training can 
help peer reviewers identify when their 
own biases are affecting their judgment. 
But curing honest but poor judgment is 
much harder. 

“Scenario 7 asks whether the uni-
versity administration can require that 
a biology professor remove a blog from 
her web site that discusses the ‘evo-
lutionary benefits of homophobia’ and 
which is perceived as anti-gay by some 
readers. Analysis: The general notion 
that behaviors can have a genetic or 
evolutionary basis is accepted in biol-
ogy, so it should be no surprise that 
homosexuality and homophobia have 
been discussed in this context in the 
scholarly literature (but with very little 
settled, I might add). It is generally 
accepted that the principle of academic 
freedom forbids the administration from 

censoring a professor’s writings in non-
university forums. The issues then is 
whether it can restrict the posting of con-
troversial, offensive or unpopular ideas 
to the professor’s page on the university 
web site, especially in a case where it 
has some scholarly basis. An argument 
for restricting such material is that the 
university might be perceived as endors-
ing such an idea, merely through hosting 
a blog that expresses it. This argument 
is weak, because blogs are generally 
understood to be editorial in nature; 
they express only the author’s thoughts 
of the moment. Many blogs (including 
my own) contain an explicit disclaimer to 
this effect. Universities receive consider-
able benefits from professor-contributed 
web; eliminating it altogether would be 
counterproductive. Furthermore, profes-
sors would undoubtedly just move their 
blogs to alternative sites should they be 
prohibited from university-sponsored 
sites. Setting up a system to respond 
to any complaint about a blog’s content 
would seem to be cumbersome. Action: 
None, except to suggest to the complain-
ants that they express their opinions in 
a blog of their own. 

“I note as an amusing aside that, while 
the professor’s musings on homophobia 
might well be offensive to some people, 
her implicit endorsement of evolution 
would offend at least as large a fraction 
of the overall US population. However, 
ardent creationists tend to be concen-
trated in sectors of society that have little 
contact with, or respect for, academia. 

“Scenario 8 posits a professor 
who advocates Israeli concessions to 
Palestinians and who condones suicide 
bombings, but only in non-university 
forums. It asks whether the university 
has the right to sanction him in response 
to student complaints. Analysis: The 
reference to political concessions is a 
red herring; the real issue concerns 
the suicide bombings. ‘Condone’ is a 
much weaker word than ‘advocate’ or 
‘incite’, but still indicates some level of 
approval of a violent, and in my opinion 
immoral, act. Legally, ever since the 
1969 Brandenburg vs. Ohio Supreme 
Court ruling, even inflammatory speech 
(let alone mere condoning) is legal unless 
it is directed to inciting and likely to 
incite imminent lawless action. Thus, 
the issue is whether the private lives 
of professors should be held to a higher 
standard than mere legality. This issue 
seems to have received some attention. 
Columbia University, for instance, spe-
cifically grants their professors academic 
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freedom, but notes that they ‘should bear 
in mind the special obligations arising 
from their position in the academic 
community’ (Statutes of the University 
8.70). However, these obligations are 
not enumerated; the intent may be only 
to urge professors to exercise their best 
judgment. The scenario is reminiscent of 
the case of Ward Churchill, a University 
of Colorado professor who claimed that 
he was fired in retaliation for his condon-
ing the 9/11 attacks. However, that case, 
still in appeal, is complicated by his hav-
ing been dismissed (at least ostensibly) 
for research misconduct, not speech. 
In my opinion, professors’ private lives 
should not be held to standards higher 
than required by the law. Action: None. 

“Scenario 9 also involves violence, 
but in the case, the professor himself 
commits it, by throwing a stone at a polit-
ical protest, the act of which is recorded 
by a photographer. The issue is whether 
the professor should be sanctioned when 
the photo is brought to the attention of 
the administration by a group of stu-
dents. Analysis: Throwing a stone could 
well constitute battery (if it strikes the 
victim) or assault (if it misses). Both are 
serious crimes. However, only the local 
civil authorities and not the university 
have the authority to indict and con-
vict. And while a photograph, properly 
attested to by the photographer in a legal 
setting, may well be damning evidence of 
the crime, the same photograph—how-
ever disturbing—seen in the newspaper 
or browsed on the web, is certainly not. 
It may be giving a false impression of 
actual events. Action: The administra-
tion should consider having University 
Counsel confidentially advise the profes-
sor that rock-throwing can lead to an 
assault indictment, but in the absence of 
civil charges, the university should take 
no action against the professor. 

“Scenario 10 imagines that a female 
student creates a controversial perfor-
mance art project that includes videos 
of, and blood from, a self-induced herbal 
abortion. We are asked if the dean has 
the authority to exclude the art from 
display and whether the advisor, who 
approved the project, should be sanc-
tioned. Analysis: The issue here is pri-
marily the regulation of acts that lead up 
to the creation of art—the abortion—and 
not the art itself. If the artwork consisted 
of a video of a simulated procedure and 
if it contained only simulated blood, it 
would be only marginally more contro-
versial than, say, a graphic and gory 
painting of the same subject. Such a 

painting, though still offensive to some, 
almost certainly would be displayed 
without debate. The distinction between 
art and act is important, because a spec-
tator may feel that, by viewing the art, he 
or she participates in the circumstances 
of its creation. Such a feeling need not 
be related to the legality of the act, but 
only to moral conflict that it engenders. 
Thus, for instance, artwork created in 
New Jersey by videotaping the torture 
of mice and consisting partly of their 
tanned pelts violates no laws, as mice 
are explicitly excluded from that state’s 
animal cruelty laws. Even so, people 
viewing the art may well feel that they, 
themselves, are complicit in the act of 
animal cruelty. Those feeling would be 
absent if they merely viewed a paint-
ing that depicted tortured animals or 
even if they viewed a documentary film 
containing scenes of torture that were 
not instigated by the artist. The uni-
versity, in displaying art, need not find 
acceptable all possible acts that might 
be conducted as part of its creation, 
and can legitimately prohibit advisors 
from approving art projects that involve 
them. Action: Any sanctioning of the 
advisor would need to be in the context 
of policies regulating art projects, which 
(if they exist at all) are not mentioned in 
the scenario. However, as an ancillary 
matter, the advisor approved a project 
that included the student performing a 
medically unsupervised abortion using 
non-FDA-approved substances, which 
was clearly in reckless disregard for the 
student’s welfare and may well deserve 
sanction. 

“Scenario 11 posits that a white pro-
fessor, during the first lecture of a course 
on race relations, presents a list of puta-
tive demographic differences between 
African Americans and whites and states 
that he will address the reasons for 
these differences in a later class. The list 
includes differences such as the higher 
imprisonment rates and lower average 
SAT scores of African Americans. Some 
African American students complain 
that the professor is racist and ask that 
the dean bar the professor from teach-
ing the course. We are asked what the 
dean should do. Analysis: The students’ 
complaint, though understandable, is 
premature. Action: The dean should say 
to the students. ‘Stick with the course 
for a while and try to give the professor 
an open mind. If, after a few weeks, you 
still think the professor is racist, come 
back and we’ll talk about it more. And 
remember that you can always drop the 

course without penalty.’ And the dean 
should say separately to the professor, 
‘Some of your students (who will remain 
anonymous) were taken aback at being 
left hanging about the reasons for the 
demographic differences. They are wor-
ried that you’re going to give racist rea-
sons (which no doubt they’ve all heard 
before). Be sure to return to the subject 
as soon as possible and make special 
effort to be really clear about what you’re 
saying.’ 

“Scenario 12 asks whether a profes-
sor can be terminated if he is a ‘person of 
interest’ in a murder case involving one 
of the university’s students. Analysis: 
The ‘person of interest’ category is an 
informal term usually applied to persons 
who have not been formally charged 
with any crime, but who are involved 
in a criminal investigation. As the term 
is unofficial, it is unclear who has the 
authority to make such a designation or 
what precise implications it has. In con-
trast, terms like ‘arrested’ or ‘indicted’ 
are much more precise, as they refer to 
well-documented legal actions. For this 
reason, basing a termination decision 
on a person of interest designation is 
unwise. Should the university be con-
cerned that the lives of its students are 
endangered, it has the option of placing 
the professor on administrative leave 
until the matter is resolved. Action: 
Place the professor on administrative 
leave. 

“Scenario 13 imagines a male profes-
sor pointing out in a course that women 
don’t score as well as men on quantitative 
tests like the math SAT and stating his 
opinion that genetic differences might 
contribute to the difference. Students 
complain to the dean that the professor 
is sexist. Analysis: This case differs 
from Scenario 2 in that the controversial 
material is presented as part of normal 
academic discussion and is not specifical-
ly levied as a criticism. It is reminiscent 
of the controversy involving Lawrence 
Summers, the Harvard University presi-
dent who expressed the same opinion 
in a speech. One of the main criticisms 
of Summers was ‘careless scholarship’; 
that is, neglect of the huge literature 
that uses the scientific method, and not 
guesswork, to address the reasons for the 
gender gap. Indeed, although the schol-
arly literature explores explanations 
based on both ‘nuture’ and ‘nature’, the 
professor apparently mentions neither 
when offering his opinion. The Summers 
case included a discussion of academic 
freedom, with most people arguing that 
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Summers’ opinions, while misinformed, 
were protected under it. An additional 
nuance in the current case is that social 
science research indicates that a student 
will tend to underperform if told, prior to 
a test, that he or she belongs to a group 
that can be expected to do poorly on it. 
Certainly a professor, when challenging 
students with a controversial point of 
view, should choose a forum that will 
minimize such effects. Action: A call 
from a colleague asking whether the 
professor really wants to be compared 
to Larry should do it! 

“Scenario 14 asks whether it is 
ethical for the US Government to pre-
vent citizens of certain foreign countries 
perceived as sponsoring terrorism from 
working in US university labs that 
handle pathogens such as plague. It 
further asks whether it is ethical for 
editorial boards of professional jour-
nals to have boards that self-censor; 
that is, rule on whether papers should 
be amended to omit information that 
could potentially be used in creating 
bio-weapons. Analysis: This is a case 
where the right to personal security 
trades off with other rights, such a free 
association and non-discrimination and 
where the US Government asserts that it 
is the arbiter or the balance. Concerning 
restrictions on employment, universi-
ties have no choice but to obey US 

law. Concerning review boards, the US 
Government may intervene directly if it 
thinks that journals are recklessly pub-
lishing information that facilitates the 
construction of bio-weapons; self-polic-
ing is a reasonable preemptive response. 
Action: Those people who would prefer 
a different balance between rights are 
free to work towards the easing the rel-
evant laws and policies. But this doesn’t 
sound like a battle that those seeking 
drastically eased restrictions can win in 
the current political environment, and 
especially in light of the 9/11 anthrax 
attack. Science has often led to innova-
tion in weaponry, as in the Manhattan 
Project. Scientists have to live within 
this reality.”

Geologic Ethics & Professional Practices 
is now available on CD

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

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

Topical Index-Table of 
Contents to the Professional 

Ethics and Practices Columns
A topically based Index-Table of 

Contents, “pe&p index.xls” cov ering col-
umns, articles, and letters to the editor 
that have been referred to in the PE&P 
columns in Excel format is on the AIPG 
web site in the Ethics section. This Index-
Table of Contents is updated as each issue 
of the TPG is published. You can use it to 
find those items addressing a particular 
area of concern. Suggestions for improve-
ments should be sent to David Abbott, 
dmageol@msn.com

Accelerating Sea Level 
Rise Along U.S. Atlantic 
Coast “hotspot”

The rate of sea level rise (SLR) is 
occurring three to four times quicker 
than the global average along the 
Atlantic coast stretching from Cape 
Hatteras, North Carolina to Boston, 
Massachusetts according to research 
done by scientists at the United States 
Geological Survey (USGS) published 
on June 24 in Nature Climate Change. 
Global SLR is currently increasing 
at a rate of 0.6 to 1.0 millimeters per 
year, whereas the Atlantic “hotspot” 
rate of increase is 2 to 3.7 millimeters 
per year. This accelerated rate is esti-
mated to yield an 8 to 11.4 inch sea 
level increase by 2100 along the U.S. 
Atlantic coast.

Estimates in the report were made 
using the Intergovernmental Panel 
on Climate Change (IPCC) Special 
Report on Emissions Scenarios, tide 
gage records, global positioning sys-
tem measurements of vertical land 
motion, and satellite measurements 
of ice melt. Changes in sea level along 
the hotspot are affected by a number 
of variables including global tempera-
ture rise, decrease in ocean water den-
sity from ice melt, strength of the gyre 
system, aerosols in the atmosphere, 
and the slowdown of the Atlantic 
Meridional Overturning Current. In 
addition to global climate patterns, 
local oceanographic and atmospheric 
conditions can affect the magnitude 
of sea level rise projections and the 
associated level of uncertainty.

Sea level rise impacts communities 
by increasing coastal vulnerability 
to storm surges, intensifying flood-
ing events, and making beaches and 
wetlands susceptible to deterioration. 
Research and models show that rates 
of SLR will continue to increase if 
global temperatures continue to rise. 
The USGS researchers suggest the sea 
level projections outlined in the report 
should be considered when planning 
for future coastal development along 
the Atlantic coast.

This information was taken from 
the AGI Summer 2012 Geospectrum.
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That’s Quite a Water 
Table!

William J. Stone, MEM-2164

Water-table maps are important tools 
in ground-water studies, especially con-
tamination cases. They can be used to 
get the depth to the saturated zone as 
well as the general direction of ground-
water flow. However, overly complex and 
erroneous maps can result from mixing 
unrelated data. For example, water lev-
els from various well depths may differ 
from water-table values due to vertical 
gradient. Also perched and regional 
water-table data may be unintentionally 
combined. More commonly, the water 
table for shallow unconfined water and 
potentiometric levels for deeper confined 
systems are not distinguished. All of 
these will lead to unrealistic water-table 
maps. 

This was the case at a mine-tailings 
site I was reviewing when with a state 
environmental agency. The consultant 
had simply plotted all available water 
levels on a map and then contoured 
them. The result looked like a topo-
graphic map for the Appalachians! It was 
overly complex with closed contours here 
and zig-zagging contours there. 

A careful analysis of the data showed 
that the site is underlain by both a 
shallow unconfined system as well as 
a deeper confined system. The problem 
was, values for the two systems had not 
been distinguished in water-table map-
ping. Because confined and unconfined 
systems were known to occur in the study 
area, vertical gradient or the presence 
of perched water could be downplayed 
as a cause of the complexity. Mapping 
the water levels for the two aquifers 
separately was straight forward. 

Where initial contouring gives an 
overly complex map and the existence 
of multiple systems is suspected but 
uncertain, it can be verified by prepar-
ing a graph of available water levels. 
More specifically this involves, 1) draw-
ing a straight line through a number of 
wells, preferably along a suspected flow 
line, that is, perpendicular to water-

level contours on the complex water-level 
map and 2) plotting water levels, with a 
separate symbol for each aquifer, on a 
graph having water-level elevation on 
the “Y” axis and distance along the line 
of profile as the “X” axis. If the aquifers 
are hydraulically separated, the result-
ing water-level profiles will also be 
separated. TIP: For realistic water-level 
maps, be sure to separate data for differ-
ent saturated systems. 

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

 Should I become 
a CPG?

Have a you been think-
ing about upgrading your 
membership to CPG? If 
the answer is yes, What 
are your waiting for? To 
find out if you have the 
qualifications go to Article 
2.3.1 of the AIPG Bylaws. 
The AIPG Bylaws can be 
found on the AIPG web-
site or the directory.

The CPG application 
can be found on the web-
site under ‘Membership’. 
Just follow the instruc-
tions. The basic paper-
work includes the 
application, application 
fee, transcripts, geologi-
cal experience verifica-
tion and sponsors.

If you have any ques-
tions, you may contact 
Vickie Hill, Manager of 
Membership Services 

at aipg@aipg.org or call 
headquarters at 
 303-412-6205.   

www.aipg.org

Is Your Profile 
Correct? 

It is important to keep your 
address, phone numbers, 
and e-mail information 

up to date in our records. 
Please take the time to 
go to the AIPG National 
Website, www.aipg.org, 

login to the member portion 
of the site and make sure 

your information is correct. 
You can edit your record 

online. If you do not know 
your login and password 
you can e-mail National 

Headquarters at  
aipg@aipg.org or call  

(303) 412-6205.
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The Rock

Stephanie Jarvis, SA-1495, 
sjarvis@siu.edu

When I was little, before my grand-
father moved my great-grandmother, 
Ada, to his house in Louisville to take 
care of her in her final years, we would 
go to her farm near Goshen, Indiana 
every Thanksgiving. Some of my fondest 
childhood memories are of those yearly 
family reunions, with tons of people I 
didn’t know packed into her house, food 
everywhere, and my brother, cousins, 
and I running around getting into all 
sorts of fun things. Our favorite past 
time was centered around The Rock. The 
Rock was huge and was by far the most 
interesting place in the world for a 5 year 
old. I couldn’t tell you how many hours 
we spent (not nearly as much as I would 
have liked, that’s for sure!) climbing or 
having our parents put us up on top of 
The Rock for the sole purpose of jumping 
off. One of my favorite pictures is of me 
mid-air, my fists up with a huge smile, 
wearing a hand-me-down snowsuit and 
my brother’s yellow hat (fuzzy ball on 
top). Who would have thought that a silly 
rock could provide so much entertain-
ment and joy?

The Rock was the result of an addi-
tion and basement Grandma Ada had 
put in before I was born. Deposited by a 
glacier (as I later realized), the construc-
tion workers had dug it up and put it at 
the corner of her yard, next to the road. 
Great yard decoration, in my opinion. My 
attraction to it at the time had nothing 
to do with the fact that it was a rock or 
how it got there—it was big and I was 
little so I wanted to jump off of it. Once 
Grandma Ada moved to Kentucky with 
my grandpa, we stopped going up there 
and it wasn’t until her death several 
years later that I was reunited with 
The Rock. I was 11, and it wasn’t quite 
as big as I remembered. But, of course, 
I still jumped.

The recent passing of my grandpa 
got me up to the farm again. This time, 
I was determined to take a closer look 
at my old friend. About waist-high now, 
it’s a gneissic boulder with plenty of 
pink k-spar and some slick edges (it 
was raining, I was in dress shoes…). 
I had forgotten my rock hammer, and 
judged the old wooden-handled hatchet 
my cousin found to not be a good idea 
for taking a piece (ok…so I may have 
very cautiously tried, but I knew it was 
a bad idea). A good look and a jump for 
old time’s sake were good enough. In the 
process of looking through the house and 
talking about family history, I learned 
that my geologic leanings were a fam-
ily trait: my grandpa’s younger sister 
had been an avid rockhound and had 
traveled across the country to see geo-
logic features. Apparently, she also had 
cutting and polishing equipment in her 
basement. This likely explains the pile of 
rocks around the tree next to the house, 
from which I picked out a nice coral, and 
is definitely the story behind some sweet 
bracelets I found inside.

I often wonder if it is odd to think 
about inanimate things such as rocks 
and their story as such integral and nor-
mal parts of everyday life. Looking at The 
Rock reminded me of a very similar boul-
der (no pink, and much more gneissic) on 
Wooster’s campus. It served as a memo-
rial to a class and was appropriately near 
the geology building. Walking by it with 
a good friend (not a geologist) one day, 
he questioningly mentioned how he had 
been told that it was a local rock. In all 
seriousness and genuinely believing he 
was very mistaken, I responded, “No, 
it came from Canada.” With his look of 
confusion I explained, still not realizing 
he wasn’t on the same page as me, “The 
glaciers brought it.” Apparently, that 
was really funny.

Invitation from 
AIPG to Submit 

Articles

You are invited to submit 
an article, paper, or guest 
column based upon your 
geological experiences or 
activities to the American 
Institute of Professional 

Geologists to be included in 
“The Professional Geologist” 
(TPG) bi-monthly journal. 

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

or comment on a state or 
national issue affecting the 

profession of geology.

Article submissions for TPG 
should be 800 to 3200 words 

in length (Word format). 
Photos, figures, tables, etc. 

are always welcome! Author 
instructions are available on 

the AIPG website at  
 www.aipg.org.

Please contact AIPG 
headquarters if you have 

any questions. AIPG 
email is aipg@aipg.org or 
phone (303) 412-6205.
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Michael J. Urban, MEM-1910

Earth Science Literacy 
and the Replacement 
of the Geoscience 
Workforce

As we enjoy a more relaxed sum-
mer atmosphere, and the lure of the 
outdoors once again captures our atten-
tion, let’s take a moment to reflect on 
a few issues of interest with implica-
tions for our instructional practice next 
year. As geoscience educators, we are 
charged with accomplishing two primary 
tasks, in a very simplistic sense, through 
our instruction: 1) prepare students for 
potential employment in the areas we 
teach by providing opportunities to learn 
related content knowledge and skills; 
and 2) promote an earth science literate 
citizenry in our nation. We recognize 
and strive to teach science content and 
technological skills as they relate to 
the potential future employment of our 
students. We understand the importance 
of promoting science literacy in general, 
and earth science literacy specifically. 
We also share with our students what 
we know about the growing need for a 
future STEM (science, technology, engi-
neering, mathematics) workforce. Or, do 
we? For a refresher on some of the sta-
tistics and projections related to STEM 
and geoscience job growth in our nation, 
read on. The article concludes with the 
identification of the “big ideas” in earth 
science, and the featured resource: Earth 
Science Literacy Principles. 

STEM Statistics, 
Geoscience, and  
Job Growth 

STEM employment in the United 
States grew by 8% between the turn of 
the century and 2010, and employment 
growth is expected to continue1. STEM 
jobs are projected to grow by 17% by 2018, 
contrasted with about only 10% growth 
for non-STEM jobs1. Despite economic 
downturn, the Bureau of Labor Statistics 
projects a nearly 20% growth in ‘science 
and engineering’ occupations for the 

period 2008-2018, more than the growth 
expected for any other category of occu-
pations2. This is particularly relevant 
since ‘science and engineering’ includes 
the ‘physical and life science’ occupa-
tions (e.g., petroleum technicians, geo-
scientists, and environmental scientists) 
and corresponding college majors (e.g., 
geology, geoscience, and earth science). 
Although the ‘physical and life science’ 
occupations, accounting for about 13% of 
all STEM occupations, are not projected 
to grow as much as other categories of 
‘science and engineering’ – like health 
fields, for example – they are expected to 
experience some growth1. The American 
Geological Institute’s forecast predicts 
as much as a 35% increase in the needed 
geoscience workforce by 2018 when both 
attrition and retirement are taken into 
consideration3. 

A few additional facts worth noting:
•	 Two-thirds	 of	 all	 STEM	 workers	

currently employed hold a college 
degree1.

•	 Workers	 in	 STEM	 fields	 command	
higher wages, earning over 25% more 
than non-STEM counterparts. [For 
example, those with a bachelor’s 
degree in STEM earned an hourly 
average of $36, whereas those with 
a non-STEM degree averaged $28 (in 
2011).]1

•	 STEM	workers,	in	general,	have	expe-
rienced lower unemployment rates 
than non-STEM workers1.

•	 About	 1500	 college	 graduates	 are	
added to the geoscience workforce 
each year3.
These and many others are great 

reasons for students to pursue STEM-
related careers.

Actively Seeking 
Tomorrow’s 
Geoscientists

You might now be saying to yourself: 
“that’s fine, but how does this pertain 
to me as a geoscience instructor?” The 
answer relates to our role in recruiting 
future geoscientists and STEM work-
ers in general. Geoscience educators 
should consider promoting the previ-
ously mentioned STEM and geoscience 
facts and statistics as a way to market 
our profession. We could do this through 
our instruction in applicable courses 
and encouraging interest in STEM, and 
perhaps more specifically, geoscience. It 
is not easy for undergraduate geoscience 
degree recipients to find jobs; in many (or 
perhaps most) cases it takes a master’s 
degree to find a professional job in our 
field. This really means that we must 
be encouraging our students to consider 
graduate programs in the geosciences 
right out of their undergraduate pro-
grams. When we consider the future need 
for geoscientists, and the typically low 
student-faculty ratios in most geoscience 
departments across the country, the 
prospect of graduate study for interested 
students should be quite appealing. 
Geoscience instructors should be encour-
aged to identify, recruit, and inspire 
students demonstrating either aptitude 
or interest in geology and related fields. 
Many non-science (or non-geoscience) 
majors elect to take our introductory 
geoscience courses because they “sound 
interesting” or are perceived to be “less 
mathematically rigorous” than other 
potential science electives, manifesting 
in prime opportunities for promoting 
interest in the geosciences. Instructors 
wield powerful influence, and we can use 
our sway to help students who are “on the 
fence” to consider geoscience professions 
by providing the right encouragement at 
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the right time. A well placed suggestion, recommendation, or 
idea could be the spark or incentive a student needs to opt for 
a geoscience major, switch to a geoscience major, or consider 
graduate study in the geosciences. We should use today to 
actively seek out tomorrow’s geologists.

Toward an Earth Science  
Literate Society

In last issue’s Educator’s Page, the petroleum and energy 
illiteracy of our nation was explored and discussed. It probably 
comes as no surprise that other aspects of what one might con-
sider “earth science literacy” are equally weak and lacking in 
our nation’s populace. What constitutes earth science literacy? 
A few years ago, the National Science Foundation funded 
an Earth Science Literacy Initiative ultimately resulting in 
several Earth Science Literacy Principles (2009). [Similar 
endeavors both before and after have resulted in comparable 
guides for ocean literacy, climate literacy, and atmospheric 
literacy.] This guide outlines the nine “big ideas” in earth 
science as presented in the Earth Science Literacy Principles 
guide. See Table 1.

Each of the nine “big ideas” includes several supporting 
principles. Some or all of these principles can be used in our 
introductory geology, earth science, and related geoscience 
courses as benchmarks for student learning and overall 
earth science literacy. A few of the “big ideas” are simple and 
straightforward (yet not necessarily accepted by our students), 
such as the Earth is 4.6 billion years old (Big Idea 2); others, 
however, are more intricate and complex, such as Life evolves 
on a dynamic Earth and continuously modifies Earth (Big 
Idea 6), and Humans significantly alter the Earth (Big Idea 
9). See the “Featured Resource” section below for the link and 
additional information. 

Featured Resource 
The Earth Science Literacy Initiative’s Earth Science 

Literacy Principles accessible at http://www.earthsciencelit-
eracy.org 

The primary resource at this site is the Earth Science 
Literacy Principles Guide, which on page 2 states that this 
“guide presents the big ideas of Earth science that all citizens 
should know, determined by the Earth science research and 
education communities.”4 This resource provides a succinct 
way to share literacy-enhancing ideas with our geoscience 
students. It could be very useful to point out the relevant “big 

ideas” or associated principles throughout our class lectures or 
activities. The principles have also been aligned to the National 
Science Education Standards for K-12 educators.

Complementary projects related to ocean, climate, and 
atmospheric science are also provided at the site. If you’re 
unfamiliar with the “big ideas” in earth, ocean, climate, and 
atmospheric science literacy, as defined by these initiatives, 
these resources are worthy of further investigation. Of par-
ticular importance in an integrative science context is climate 
literacy, which is a continued source of media, political, and 
environmental attention today. 
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Earth Science Literacy Principles: nine Big Ideas
1. Earth scientists use repeatable observa-

tions and testable ideas to understand 
and explain our planet.

5. Earth is the water planet.

2. Earth is 4.6 billion years. 6. Life evolves on a dynamic Earth and 
continuously modifies Earth.

3. Earth is a complex system of interacting 
rock, water, air, and life.

7. Humans depend on Earth for resources.

4. Earth is continuously changing. 8. Natural hazards pose risks to humans.
9. Humans significantly alter the Earth.

Table 1. “Big Ideas” in Earth Science Literacy4

Sponsorship Opportunities
YES!! We want to be part of the AIPG and  
New Horizons in Oil & Gas Conference,  
September 22nd-26th, in Rapid City, SD.

The 2012 Conference can count on us  
as a Sponsor.

___ Monument ($7,500)       ___ Welcome Reception ($1,000)
___ Black Hills ($5000)     ___ Student Programs ($1,000)
___ Badlands ($2,500)     ___ Field Trips ($1,000)
___ Devils Tower ($1,500) ___ Lunch/Break ($500 - $250)

Sponsorship Form can be found on the AIPG website. For 
more information, contact Cathy Duran at cld@aipg.org or 
call (303) 412-6205.

www.aipg.org
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 PROFESSIONAL SERVICES DIRECTORy

This service is open to AIPG Members as well as non-
members. The Professional Services Directory is a one year 
listing offering experience and expertise in all phases of geol-
ogy. Prepayment required. Advertising rates are based on a 
3 3/8” x 1 3/4” space

OnE YEAR LISTInG FOR OnLY:
AIPG Member $300.00
non-Member $400.00
Space can be increased vertically by 

doubling or tripling the size and also the rate.

 David M. Abbott, Jr.  
 Consulting Geologist LLC
 AIPG CPG, FAusIMM, EurGeol, PG-TX, UT, WY

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

2266 Forest Street Tel: 303-394-0321
Denver, CO 80207-3831 Fax: 303-394-0543

dmageol@msn.com or dmageol@aol.com

Dr. Robert Font, CPG, PG, EurGeol President
Geoscience Data Management, Inc.

Our geological scientists specialize in the research, analysis and 
electronic data capture of geoscience data. 

Examples include unconventional hydrocarbon resources and oil & 
gas field studies. 

972-509-1522 (office) www.geodm.com
P. O. Box 864424, Plano, TX 75086 

AIPG Corporate Member
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PROFESSIONAL SERVICES DIRECTORy

Want to purchase minerals and 

other oil/gas interests. 

Send details to: 

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

AFLAC
Why Supplemental Insurance? 

Even the best health insurance plan can leave you vulnerable to:
Unpaid medical bills... including deductibles, co-payments, and out-of-network charges. 

Loss of income... if a serious illness or accident seriously reduces the total earning power of the afflicted employee and/or 
spouse. 

Out-of-pocket expenses... such as the cost of travel, lodging, meals, child care, home care, and special equipment, as well 
as everyday living expenses like mortgage/rent, car, utilities, food, and credit card balances. 

That’s why over 40 million people worldwide have turned to AFLAC. Our full range of guaranteed-renewable insurance 
policies includes:

Accident/Disability, Short-Term Disability, Cancer, 
Hospital Confinement Indemnity, Hospital Intensive Care, 

Specified Health Event, Life, Long-Term Care, Dental 
Most important, all of our policies pay cash benefits directly to you even if you have other coverage. You decide where 

the money goes. It’s your choice!

AFLAC 
http://www.aflac.com  

Carol Streicher, AFLAC Sales Associate 
Phone: (303) 674-1808 

Please identify yourself as an AIPG Member to receive the AIPG Association discounted prices.
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STUdEnT APPLICATIOn FORM
American Institute of Professional Geologists 

Student Application – FREE Membership 
Sign up Online – www.aipg.org

12000 Washington Street, Suite 285, Thornton, CO 80241 – (303) 412-6205 -  aipg@aipg.org  

Last Name: First Name: MI: Suffix: 
School Name: Undergraduate   Graduate  Doctoral Candidate 

Preferred Mailing Address:  Home  School 
Anticipated Graduation 
Date:

Male    Female 
Birth Year: 

Street:
City: State: Zip: Country: 
School Ph:  Home Ph: Cell:
Email:
ATTESTATION:  I attest that I meet the requirements for AIPG Student Adjunct (currently enrolled in a geological 
science degree program) and agree to abide by AIPG Bylaws and Code of Ethics.

Applicant Signature: Date:
HEADQUARTERS USE ONLY Rcvd: Mbr #: 

hAVE YOU SIGnEd UP A PROFESSIOnAL 
MEMBER LATELY? REQUIREMEnTS FOR 

PROFESSIOnAL MEMBERShIP

EDUCATION:  
30 semester or 45 quarter hours in geological sciences* 

with a baccalaureate or higher degree 
SIGN-UP FEE (prorated):  

Dec-Mar = $100; Apr-Jun = $75 
Jul-Sep = $50 Oct-Nov = $25

ANNUAL DUES: $100 plus Section dues

APPLICATION: Available on website www.aipg.org

*As defined by the American Geological Institute, a geologi-
cal science is any of the subdisciplinary specialties that are 
part of the science of geology, e.g., geophysics, geochemistry, 

paleontology, petrology, etc.
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new applicants and members (04/13/2012-07/03/2012)
Applicants for certification must 

meet AIPG’s standards as set forth in 
its Bylaws on education, experience, 
competence, and personal integrity. 
If any Member or board has any fac-
tual information as to any applicant’s 
qualifications in regard to these stan-
dards, whether that information might 
be positive or negative, please mail 
that information to Headquarters within 
thirty (30) days. This information will 
be circulated only so far as necessary 
to process and make decisions on 
the applications. Negative information 
regarding an applicant’s qualifications 
must be specific and supportable; 
persons who provide information that 
leads to an application’s rejection may 
be called as a witness in any resulting 
appeal action.

Applicants for Certified 
Professional Geologists
AK Russell Kirkham
AK Mary Azelton
ID Richard Moses
MI Kelly Cratsenburg
MN  Michael Schuler
MT Blaine Mortenson
NY Scott Tucker
NY Aaron Yecies
RI Cyntha  Gianfrancesco
WA Stanton Dodd
Canada Ruth Bezys
Hong Kong Hin Yuen Tsang
India Sudhir Pandey

Applicants Upgrading to CPG
AZ William Langer
CO Kenneth Witherly
FL Ralph Meder 
MI Carolyn Powrozek
MN John Wilson
NY Peter Smith
NY Luigi Russo
TN Christopher Morie
WA Timothy Kingsley

New Certified Professional 
Geologists
AK Elizabeth Karcheski CPG-11509
CA John Ochs  CPG-11507
CA David Taff  CPG-11514
CO Brett Marsh CPG-11510
CO Katharine McConaghyCPG-11511
GA Candace Trimble CPG-11520
ID Brian Brewer CPG-11508
MI Jim Sova  CPG-11515
MN Michael Nemitz CPG-11512
MN Michele Mabry CPG-11521
NV Joseph Kizis CPG-11513
NV Frederick Zoerner CPG-11517
OH Stephen Eshelman CPG-11519
OH Colleen Lear CPG-11522
OH Karl Urbach-Mallin CPG-11523  

 As of  As of   
                                    06/27/11            07/03/12

CPG / Active  3,402 3,409
CPG / Non-Practicing 377 369
Prof. Member 879 907
Associate Member 24 39
Young Professional 6 21
Student Adjunct 876 1,395
Corporate Member 3 2
TOTALS 5,567 6,142

AIPG Membership Totals
Brazil Augusto Mendonca CPG-11518
India Bijay Mishra CPG-11516

New Professional Members
AK Trevelyn Lough MEM-2195
AK Joanne Price MEM-2228
AK Michael Hagen MEM-2240
AK Ray Brown  MEM-2244
AZ Alvin Burch MEM-2201
AZ Edwin Vandergrift MEM-2220
AZ William Langer MEM-2225
AZ Warren Thompson MEM-2229
AZ W. Dan Hausel MEM-2245
AZ Paul Plato  MEM-2247
AZ Mark Cocker MEM-2248
CA David Ginter MEM-2202
CA James Richmond MEM-2208
CA Jon Trujillo  MEM-2212
CA Henry Olivier MEM-2216
CA Tony Sawyer MEM-2219
CO James Parker MEM-2204
CO Chester Wallace MEM-2209
CO Betsy Semmens MEM-2218
CO Vladimir Zivkovic MEM-2238
CO Tyler Johnson MEM-2246
FL Erik Schot  MEM-2189
FL Jonathan Barker MEM-2196
FL MaryLou Portofe MEM-2210
FL James Herin MEM-2222
FL Lanora Sava MEM-2233
FL Ancel Horn MEM-2243
GA Dennis Brunner MEM-2187
GA Andrew Smits MEM-2190
GA Perry Frix  MEM-2200
ID Michael Grigsby MEM-2223
ID Jesse Jennings MEM-2235
IL Rosann Park-Jones MEM-2198
KY Filiberto Gomez Parra MEM-2192
MI Emily Bertolini MEM-2194
MI Carolyn Powrozek MEM-2213
MI Christopher GoeddekeMEM-2221
MI Casey Miller MEM-2230
MN John Wilson MEM-2191
MN William Bonin MEM-2232
NV Michael Cartwright MEM-2205
NV Derek Felber MEM-2206
NV Readin Wilson MEM-2207
NY Scott Dietzel MEM-2234
OH John Houck MEM-2224
PA Stephen Johnson MEM-2231
SC Phillip Albenesius MEM-2197
SD Frank Lichnovsky MEM-2226
TN Scott Smith MEM-2199
TN Christopher Morie MEM-2215
TN Nicholas Smith MEM-2237
TX Michael O’Ferrall MEM-2227
TX Fatih Catalbas MEM-2236
TX Tom Brikowski MEM-2239
UT Michael Cronin MEM-2242
WA Simon Platts MEM-2241
WI Mark Osterberg MEM-2217
Bolivia Eddy Escalante MEM-2211
Canada Derek Kinakin MEM-2203
India Subhash Ainampudi  MEM-2193

Associate Upgrading to 
Professional Member
IL Morgan Warren MEM-2188

Young Professional Upgrading to 
Professional Members
TX Christopher Schneider MEM-2214

New Associate Members
CO Nicholas Barber AS-0088
NY Stephen Barnes AS-0090
NY Kentaro Moore AS-0087
OH Bruce Sass  AS-0089

New Young Professional 
Members
AK Peter Illig  YP-0025
GA Josue Gallegos YP-0026

Student Upgrading to New Young 
Professional Members
MD Kathleen Weyforth YP-0024

New Student Adjuncts
AL Mohammad Huq SA-3554
AL Mitchell Moore SA-3555
AL Joel Abrahams SA-3563
CA Abijah Bauer SA-3517
CA Nicholas Bel SA-3573
CA Victoria Blanchard SA-3622
CA Katherine Lewis SA-3623
CA Ivan Carabajal SA-3625
CA Nicholas Vrdoljak SA-3641
CA Nicole Tanner SA-3642
CO Jonathan Tree SA-3576
CO Jesse Pisel  SA-3577
CO Brennan O’Conell SA-3586
CO Benjamin Kraushaar SA-3590
CO Sarah Geisse SA-3592
CO David Fay  SA-3593
CO Caleb Birchard SA-3594
CO Clayton Haskins SA-3643
CT Daniel Maxbauer SA-3533
CT Keith Ma  SA-3543
CT Wendy DeWolf SA-3644
FL Ray Herbst  SA-3635

New Members continued on page 40.
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GA Nicole Duhamel SA-3561
GA Alexa Burgess SA-3562
GA Christine Brussell SA-3571
IL Adam Trzinski SA-3522
IL Josh Smith  SA-3602
IL Olivia Barbee SA-3603
IL Randy Lightfoot SA-3611
IL Justin Calhoun SA-3614
IL Nathan White SA-3617
IL Krista Rybacki SA-3633
IN Robert Henning SA-3553
IN Michael Farrell SA-3565
IN Zachary Razor SA-3566
IN Kurtis Milliron SA-3572
IN P.H. Sundquist SA-3596
IN Scott Frystak SA-3600
IN Steven Bedrava SA-3606
KY Juan Maldonado SA-3564
KY Caitlin Boblitt SA-3601
KY Whitney Maynard SA-3627
KY Chandler Hale SA-3628
KY Nell Hoagland SA-3634
MA Kevin McAndrews SA-3535
MA Amanda Duggan SA-3540
MD Evan McMullen SA-3519
MD Stephen Ginley SA-3632
ME Ben Frieman SA-3528
MI Adam Mulling SA-3556
MI Zachary Simpson SA-3619
MI Abrahim Abduslam SA-3621
MI Christa Powell SA-3640
MO Deanna Sapp SA-3523
MO Laura Gerson SA-3613
MO Ashley Dameron SA-3616
NC Claire Veale SA-3520
NC Robert Morrow SA-3567
NC Anna Zappulla SA-3568

NC Chris Stanford SA-3569
NC Darryl Mott SA-3570
NE Ben Bates  SA-3580
NE Dave Vanosdall SA-3581
NE Brian Tipton SA-3595
NE Joseph Boro SA-3612
NJ James Haddad SA-3530
NJ Carlos Carvajal SA-3536
NJ Garrick Budrow SA-3541
NJ Fransiska Dannemann SA-3585
NM Emily Woolsey SA-3591
NV Daniel Sturmer SA-3587
NV Jeramy Murray SA-3645
NV Ronald Starr SA-3648
NY Laura Best  SA-3521
NY Patrick Kane SA-3539
NY Chris Puoplo SA-3542
NY Katherine Dvorak SA-3588
OH Anna Maria Roa SA-3516
OH Christopher Cushman SA-3518
OH Michelle Burke SA-3597
OH Rachel Swihart SA-3598
OH Heather Barrett SA-3599
OH Samantha DeWald SA-3604
OH Nathan Grigsby SA-3605
OH Edmund Baffoe-TwumSA-3607
OH Kyle West  SA-3608
OH Britteny Brown SA-3618
OH Carly Moss  SA-3620
OH Paul Fleischman SA-3624
OH Emily Lestingi SA-3629
OH Molly Parks SA-3630
OH Kenneth Poland SA-3631
OH Jennifer Tully SA-3638
OH Kyle Siemer SA-3639
PA Richard Jayne SA-3525
PA Emily Siddall SA-3526   

PA Daniel O’Hara SA-3527
PA Jeffrey Kadegis SA-3531
PA Leanne Hillegas SA-3532
PA Eric Sergent SA-3534
PA Kendi Waltemyer SA-3538
PA Samantha Pfister SA-3544
PA Samantha Schafer SA-3545
PA Victoria McLaughlin SA-3546
PA Alexandria Hoffman Sa-3547
PA Derek Weicht SA-3548
PA Gabriel Murtorff SA-3549
PA Jacob Pierson SA-3550
PA Jeffrey Foster SA-3574
SC Jonathan Baldwin SA-3560
SD Matthew Morton SA-3515
SD Kathleen Grigg SA-3575
TN Mary Biswal SA-3557
TN Eric Whitaker SA-3558
TN Zachary Sullivan SA-3559
TX Linda Armour-Finch SA-3582
TX Jason Kegel SA-3584
TX Narine Wandrey SA-3637
UT Toby Dossett SA-3583
VA Kim Rhodes SA-3537
VA Tyler Newton SA-3646
VT Samuel Hellmun SA-3529
WA Spencer Scott SA-3589
WI Kristopher Benusa SA-3578
WI Olivia Iverson SA-3579
WI Carol Bigalke SA-3609
WI Jason Coenen SA-3610
WI Koa Butler  SA-3615
WV Christopher Gue SA-3551
WV Peter Starnes SA-3552
Austrailia Aaron Hughes SA-3524
Canada Douglas Lam SA-3636
Pakistan Mohammad Raza SA-3647

new applicants and members (04/13/2012-07/03/2012)
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online courses

www.aipg.org

On demand Webinars

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

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

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

For more information go to www.aipg.org, 
select Store, then Events, or contact 
AIPG Headquarters at 303-412-6205.
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The History of the  
Fort Worth Basin

Two major theories concerning 
the age and history of the earth have 
been proposed. The dominate theory 
is Uniformitarianism which states the 
“Present is the Key to the Past.” This 
theory establishes the earth as tak-
ing long ages to develop with an age 
of 4.6 billion years. The other theory, 
Catastrophism, is a belief that the past 
history of the earth has been inter-
rupted or greatly influenced by natural 
catastrophes occurring on a worldwide 
or very extensive scale. Catastrophism 
was unpopular until some major events 
like the 1980 eruption of Mt. St. Helens 
occurred. The quick changes of the 
terrain after the events brought more 
interest in Catastrophism. Large recent 
tsunami or tidal wave destruction also 
showed how quickly areas can be altered. 
Baron Georges Cuvier (1769-1832), a 
versatile French genius and student of 
geology, supported the Catastrophism 
theory and also that the God of Genesis 
was the Creator of all. He also believed 
Noah’s Flood was universal and that this 
deluge, described in the Book of Genesis, 
could account for earthly events to form 
over shorter periods of time.

Neither theory can be proven without 
a shadow of doubt. If Catastrophism and 
the Genesis account are true, then the 
following article (Catastrophism and the 
Barnett Shale) outlines a potential of 
what might have happened in the Fort 
Worth Basin before, during and after the 
Barnett Shale was deposited.

Catastrophism and The 
Barnett Shale

A Potential history of the Barnett 
Shale in The Fort Worth Basin.

The origin of the earth is still a great 
unsolved mystery. It shows, however, 
much evidence of intelligent design. 
The Catastrophism theory uses all the 
available evidence, including the writ-
ten records in the Holy Bible, to come 
up with another potential for its origin 
and related geological events. Below 
is a theory of the earth’s history using 
Geology and Catastrophism.

In the beginning God created 
the heaven(s) and the earth. The earth 
was without form (most likely hot and 
molten in nature) and void (no life of 
any type). Darkness was on the face of 
the deep (light not yet created) and the 
Spirit of God moved on the face of the 
waters. Geologically, this means to me 
that the earth was extremely hot and 
liquid and great steam clouds poured 
from the earth’s surface. These clouds 
condensed into torrential rainfall that 
cooled the outer crust of the earth in a 
violent matter. The cool rain hitting the 
very hot earth originally spewed into 
steam and formed basalts and obsidian 
on the surface and deep seeded granite 
(due to slower cooling) at deeper depths. 
Great chunks and fragments of basalt 
and granite (granite wash) were formed 
at the surface due to the violent action 
of instant cooling. This intensive action 
released and dissolved great amounts of 
minerals into the water that eventually 
covered the whole earth. The salinity of 
the water changed from fresh water on 
the surface to salt water at depths. The 
dissolved minerals were so abundant 
and dense that great masses of rock such 
as limestone and dolomite were precipi-
tated out of this super saturated solution 
and hardened into rock. The explosive 
action and eroded granite wash or basal-
tic gravels were deposited first and then 
the lime, dolomite and sandstones were 
also deposited. Since God works faster 
than the speed of light the granite and 
basalt could have also instantly changed 
(physically and chemically) to clays and 
this material also settled out as mud 
(clays and shales). All this would be the 
rock that would be raised as dry land 
on the earth on the third day. No fossils 
would be present in the original clastic 
rock formations, since life had not yet 
been created. This special “early” cre-
ation period occurred during a non-time 
mode in which God operates.

Eventually the outer crust of the earth 
was cooled and the earth coalesced into 
a spherical form under the new force of 
gravity (Isaiah 40:22). Darkness and 
deep water covered the entire earth. The 

spirit of God then moved or hovered over 
this early event (Genesis 1:2).

Light (energizing the earth) was cre-
ated, the waters separated and then 
uplifted by plate tectonic activity to form 
dry land. This land was formed from the 
solidified rocks that were originally in 
suspension or solution or eroded prior 
to their controlled deposition. They are 
now seen in stratified deposits of vari-
ous thicknesses throughout the world. 
The deeper basins would have collected 
thicker deposits. When this dry land 
appeared some of the rocks were quickly 
transformed and aged into soil. This 
prepared soil was then covered by func-
tionally mature plants (not seeds) of 
all types (grass, brush, trees, flowers, 
etc.). They produced seeds that grew 
plants all over the total earth. This 
produced abundant oxygen for animals 
to be created later. Plants would be the 
specified food for the original future 
animal life, including humans. The sun 
was not needed this first day of plant 
life since it would be formed a creation 
day later and light was already pres-
ent. The earth was probably level with 
little or no large original mountains. 
This benefited organisms so they could 
migrate quickly. The continents were 
most likely closer or one mass such as 
ancient Pangaea. The earth contained 
a super variety and abundance of plant 
and animal life after the sixth creation 
day or period. God spoke first to water 
animals to “be fruitful and multiply” 
(Genesis 1:22). In obedience, the seas 
were full of life, which later became the 
abundant marine fossils found in sedi-
mentary strata throughout the earth.

The Barnett Shale might have been 
formed during the Flood of Noah. 
Mountains are not mentioned early in 
the Bible. For a universal flood to occur 
and cover the high hills under the whole 
heaven (Genesis 7:19), it not only had to 
rain very hard for 40 days and nights, 
but the fountains of the deep (pressur-
ized reservoirs) were broken up (Genesis 
7:11). This allowed the deeper molten 
matter or lava (Job 28:5) plus water to 
spew out with immense out-bursting 

Billy R. Caldwell, Phd., CPG-07464
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the history of the fort worth basin

ground water and lava surges. The con-
tinents cracked, were pushed apart by 
magma and began to move. The origi-
nal movement might have been much 
faster in the past. The mountains rose 
and basins sank down (Psalm 104:6-9). 
Noah’s ark was safe on a protective perch 
formed during the flood. Pillow lavas 
(formed under water) on Mt. Ararat 
attest to this. Then great tidal or tsunami 
waves, thousands of feet high, pounded 
the newly formed uplifted and faulted 
mountains and destroyed many of them, 
plus depositing the mountain debris 
(sands, conglomerate, shale and clay) 
into basins. The Fort Worth Basin might 
have been formed during this violent 
tectonic period. The Bible mentions the 
erosion of mountains, mountains over-
turning, shaking or earthquake action 
or mountains disappearing in Job 9:5-6 
and Job 14:18-19. This blends well with 
current geological knowledge except God 
does it quickly, when needed.  

The Barnett Shale was deposited as 
mountains deformed and eroded sedi-
ments, with abundant destroyed plant 
life and some marine fossil animal frag-

ments, were deposited in the basin. 
The destroyed organic materials were 
covered quickly to prevent the decay 
of the original matter. The Basin could 
have quickly filled up during the destruc-
tive year of the flood. Other formations, 
some with abundant dead or destroyed 
plants and animals (fossils), were also 
deposited in layers. This uplift and 
abnormal tidal wave action continued 
until the water subsided. Plant seeds 
were scattered all over the world by the 
water and quickly germinated. Water 
animals were not a part of the curse, so 
many survived to replenish the earth’s 
oceans.  Abundant quickly deposited and 
destroyed marine organisms are found 
as fossils all over the world, even on top 
of the tallest mountains. The Ouachita 
overthrust remnant mountains under 
Dallas, Hill County, etc. (see Figure 
1) are a part of the uplifted land that 
was mostly destroyed. The crush of 
South America pushing against Texas 
originally uplifted the Ouachita moun-
tain front and folded down the shale, 
limestone and dolomite original strata 
(see Figure 2, Generalized Subsurface 

Stratigraphic Column) into a syncline 
called the Fort Worth Basin. This col-
lected the organic matter, silt and shales 
that settled out and became, in part, 
the Barnett Shale that produces oil and 
gas in the Fort Worth Basin today. A 
famous Barnett Shale Geologist, Dan B. 
Steward, stated in a recent presentation 
about the Barnett Shale that, “It was a 
gift of God.” I also believe that to be true.

Dr. Billy R. Caldwell, CPG-07464, 
Fort Worth, Texas, has a BA and 
Master’s Degree from TCU. He com-
pleted his Ph.D. in 2004. Dr. Caldwell, 
a Professional Geologist for 58 years, is 
an Adjunct Professor at Tarrant County 
College. He created a college course, 
“Vacation Geology,” in 1989. He is a 
member of the following organizations: 
AAPG. AIPG, GSA, and Fort Worth 
Geological Society. He is a Certified 
Professional and Petroleum Geologist 
and holds a Certified Texas Geoscientist 
License.  He is listed in Who’s Who in the 
South and Southwest, America and The 
World. Dr. Caldwell has been lecturing 
on numerous cruise ships for 23 years.   

Figure 1: Elements of Late Paleozoic Tetonic Evolution.
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Figure 2: Generalized Subsurface Stratigraphic Column.

the history of the fort worth basin
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Colorado Geological 
Survey Study Tying 
Geology To Poor Water 
Quality Wins national 
Award

Is high, pristine mountain water 
always clean and pure? Can streams 
unaffected by human activities and live-
stock influences be unfit for human con-
sumption, or fish? A study by the Colorado 
Geological Survey (CGS) has some sur-
prising answers. The study examines 
areas in Colorado that have naturally 
poor, surface-water quality due to the 
area’s geology. The pioneering report, 
titled “Natural Acid Rock Drainage 
Associated with Hydrothermally Altered 
Terrane in Colorado,” was recently rec-
ognized by the Geological Society of 
America (John C. Frye Memorial Award) 
as the best environmental publication of 
2011. The report identifies a number of 
streams in Colorado where surface water 
is acidic and has high concentrations of 
metals upstream of historic mining.

Hot water circulating in the earth’s 
crust can “hydrothermally alter” rock 
composition by dissolving some miner-

als and depositing others. In affected 
areas, the hydrothermal-alteration pro-
cess deposited metal-sulfide minerals, 
commonly pyrite (fool’s gold), in the 
rocks. When these rocks interact with 
oxygen, the iron sulfide “rusts” to form 
iron oxide minerals, creating striking 
yellow, orange, and red colors – similar 
to the oxidation of metal in an old rusty 
car. “Acid rock drainage” occurs when 
the sulfur combines with water to form 
weak sulfuric acid. The acid then dis-
solves minerals in rock, often adding sig-
nificant amounts of dissolved metals to 
streams. Natural acid rock drainage has 
been active in Colorado for thousands, 
possibly millions of years. Many of the 
areas exhibiting intense hydrothermal 
alteration also contain historic mine 
sites. Frequently, acid rock drainage 
from natural sources and mine sites 
combine to cause severe downstream 
water quality problems. In these situa-
tions it is important to distinguish the 
natural, or background, water quality 
so that realistic clean-up goals for water 
quality can be set.

“Due to Colorado’s many naturally 
mineralized areas, it is challenging to 

separate mining impacts on water qual-
ity from natural sources. This well-
written study has been invaluable in 
determining man-made mining impacts 
on water quality and the selection of 
reclamation projects at historic mines,” 
said Bruce Stover, the director of the 
Colorado Office of Active and Inactive 
Mines.

“This useful publication provides an 
understanding of how natural acid rock 
drainage affects water quality in and 
downstream of Colorado’s mineralized 
regions and is an invaluable resource to 
the Division,” said Andrew Ross, Senior 
Hydrogeologist with the Colorado Water 
Quality Control Division.

Funding for this study came from the 
Colorado Geological Survey portion of 
the Department of Natural Resources 
Severance Tax Operational Account. 
Colorado severance taxes are derived 
from the production of gas, oil, coal, and 
metallic minerals. To order the “Natural 
Acid Rock Drainage: Associated with 
Hydrothermally Altered Terrane in 
Colorado”, visit our online book store 
at http://geosurveystore.state.co.us and 
search for NARD. 

colorado geological surVey
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agi news

Glossary of Geology now 
available as an e-book for 
Kindle and nook

Alexandria, VA - The revised 5th 
edition of the Glossary of Geology, pub-
lished by the American Geosciences 
Institute, is now available as an e-book 
for the Kindle and the Nook. The e-book 
version provides users with the full 
layout and text of the Glossary for half 
the price and none of the pounds of 
the print edition. The Glossary is an 
indispensable reference tool. It contains 
nearly 40,000 entries, including 3,600 
new terms and approximately 13,000 
entries with revised definitions from the 
previous edition. The revisions encom-
pass advances in scientific thought and 
changes in usage, and underscore the 
importance of this volume for any Earth 
science professional or student. In addi-
tion to definitions, many entries include 
background information and aids to 
syllabication. The Glossary draws its 
authority from the expertise of the more 
than 100 geoscientists in many special-
ties who reviewed definitions and added 
new terms.

Earth Science Week 2012 
Contests Announced

Alexandria, VA - In celebration of 
Earth Science Week 2012, the American 
Geosciences Institute (AGI) is sponsor-
ing three national contests honoring 
this year’s theme “Discovering Careers 
in the Earth Sciences.” This year’s com-
petitions will feature a photography 
contest, a visual arts contest, and an 
essay contest.

Students, geologists, and the gen-
eral public are invited to participate in 
this year’s photography contest, “Earth 
Science is a Big Job.” Entries must be 
composed of original, unpublished mate-
rial, and capture how Earth scientists 
work in your community.

This year’s visual arts contest, 
“Imagine Me, an Earth Scientist!” is open 
to students grades K-5. Use artwork to 
imagine yourself as an Earth scientist! 
What would you study? How would you 
gather information? And what tools 
would you use?

Finally, students grades 6 through 
9 may participate in the essay contest. 
This year’s essays must address the idea 
of “Geoscientists Working Together.”

Submissions will be judged by a panel 
of geoscientists on creativity, relevance, 
and incorporation of the topic at hand. 

Selected winners will be awarded for 
their submissions. For details, please 
visit http://www.earthsciweek.org/con-
tests/index.html.

AGI Launches GeoWord 
of the day

Alexandria, VA – In celebration of 
the release of the revised 5th edition 
Glossary of Geology for the Kindle 
and Nook platforms, the American 
Geosciences Institute (AGI) has started 
a free GeoWord of the Day service. 

The GeoWord of the Day is a fun and 
convenient way to learn a new geoscience 
term every day. Each morning (US ET) 
the service will highlight a new word or 
term featured in the Glossary of Geology, 
ensuring daily authoritative terms and 
definitions for years to come. Users 
may choose to receive the GeoWord of 
Day directly through email by subscrib-
ing online at http://www.agiweb.org/
word/. 

YES holds Elections
The Young Earth Scientists Network 

(YES Network) held elections for its 
Executive Committee in May. The YES 
network is an international association 
of early-career geoscientists primarily 
under the age of 35. The organization 
aims to create a global network of Earth 
scientists committed to solving global 
challenges. In 2009, AGI, along with the 
IYPE, the Geological Society of London, 
the Geological Society of America and 
UNESCO worked to create the group 
as a result of the International Year 
of Planet Earth in 2007. To date, the 
YES Network has approximately 2500 
members worldwide, including 200 US 
members. To learn more about the YES 
Network and to become a member, 
please visit http://www.networkyes.
org/index.php/about/.

The following is taken from 
the AGI Geopolicy Monthly 

Review: May 2012

Congressional Visits day 
in September -  
Join Us in dC 

Geoscientists are invited to join other 
geoscientists from our member societ-
ies for workshops and visits with con-
gressional members and committees in 
September 2012. Decision makers need 
to hear from geoscientists. Become a 

citizen geoscientist and join many of 
your colleagues for a workshop at AGU 
headquarters followed by a day conduct-
ing visits with members of Congress or 
congressional staff on Capitol Hill to 
speak on the importance of geoscience 
research, development, and education.

Methane hydrate Test in 
Alaska Successful 

 Field experiments conducted in 
Alaska have shown successful exchange 
of carbon dioxide for methane in meth-
ane hydrate deposits. Thus, methane for 
energy is gained while carbon dioxide is 
sequestered. Knowledge gained from the 
experiments and field tests is promising 
for future energy resource demands and 
carbon sequestration for climate change 
mitigation.

Report Projects 
Large Increases in 
deaths due to Rising 
Temperatures 

According to the recently released 
National Resource Defense Council 
(NRDC) report, “Killer Heat: Projected 
Death Toll from Rising Temperatures 
in America Due to Climate Change”, 
predicted increases in summer tempera-
tures could result in 33,000 additional 
U.S. deaths by 2050 and 150,000 deaths 
by the end of the century. Of the 40 most 
populated cities, the most affected are 
predicted to be Louisville, Kentucky with 
an estimated 19,000 heat-related fatali-
ties by the end of the century, Detroit, 
Michigan with 17,900, and Cleveland, 
Ohio with 16,600.

draft of next Generation 
Science Standards 
Released

Twenty six states in collaboration with 
Achieve, the National Research Council 
(NRC), the National Science Teachers 
Association (NSTA), and the American 
Association for the Advancement of 
Science (AAAS), have developed a draft 
set of science education standards for 
K-12 students. Next Generation Science 
Standards (NGSS) will modernize the 
out of date science curricula and rein-
force the United States’ competitive edge 
in scientific learning.

For more information on any of the 
above topics, please go to www.agiweb.
org. 
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AIPG/AGWT - Shale-Gas 
Development and Water Issues 
Symposium in Austin, Texas

Earlier this month the newspa-
pers carried articles on the comments 
from the “Captains of the Oil and Gas 
Industry” while they were attending 
the CERAWeek Conference in Houston. 
James Hackett, COB/CEO of Anadarko 
Petroleum Corp. and John S. Watson 
COB/CEO of Chevron were some of the 
ones quoted. Many of the quotes empha-
sized the importance of doing a better 
job of showing the public that Hydraulic 
Fracturing is safe and that Hydraulic 
Fracturing is not damaging our sources 
of ground water. It was independents 
like George Mitchell, that started the 
resource plays and it is the independents 
that are leading the way in making the 
public aware of the safety of Hydraulic 
Fracturing and the new energy future 
this means for our country.

AIPG - American Institute of 
Professional Geologists and AGWT - 
American Ground Water Trust proposed 
a symposium to explore the issues with 
shale-gas development and water issues 
associated with hydraulic fracturing 
in a public symposium open to anyone 
that wanted to attend. SIPES saw this 
as a great opportunity to bridge the 
anti-oil rhetoric and generate real dia-
log based on scientific findings. SIPES 
National sponsored the symposium and 
one hundred percent of the additional 
sponsorships came from SIPES mem-
bers, Westerly Exploration and Dan 
Smith. Members of SIPES Houston 
Chapter lent support by recommending 
pertinent speakers. SIPES made a sig-
nificant contribution to the symposium 
that had cooperation from the Bureau 
of Economic Geology, the Railroad 
Commission of Texas, the American 
Geosciences Institute, The Texas 
Groundwater Association, The Energy 
Institute - University of Texas at Austin, 
the Association of Environmental and 
Engineering Geologists Texas Section 
and the International Association 
of Hydrogeologists Commission on 
Groundwater for Decision Makers.

With 130 in attendance the meeting 
room had standing room only. Those 
attending included members of the 
Texas Water Development Board, The 
Department of Energy, The Railroad 
Commission, Managers of Water 
Districts, County Commissioners, the 
Sierra Club, and a nun from San Antonio. 
SIPES was represented by Jory Pacht 
and Scott Daniel, CPG-05044. Sadly 
the Environmental Protection Agency 
chose not to send a representative, and 
not one newspaper, television or radio 
station chose to cover the symposium. 
Members of both the EPA and the press 
were specifically invited.

The symposium was broken into five 
sessions each covering a specific topic. 
The session topics dealt with; the eco-
nomic importance of the shale plays and 
the impact of the shale plays on energy 
production and water resources; the lat-
est technology of hydraulic fracturing; 
protection of the ground water resources; 
public perception of hydraulic fracturing 
and water resources; regulation, compli-
ance and litigation.  Keynote speakers 
were Scott Tinker, CPG-10566, Director 
of the Bureau of Economic Geology 
speaking on The Role of Unconventionals 

in the Global Energy Future and Chip 
Groat, CPG-02774, Associate Director of 
the Energy Institute at the University 
of Texas Austin speaking on Fact-based 
Regulation for Environmental Protection 
in Shale Gas Resource Development 
(Report released February 16th). The 
first evening of the symposium Scott 
Tinker presented his new documen-
tary film “Switch”. The film looks at 
all of the potential sources of energy 
and addresses the issues involved with 
switching from carbon based sources 
to both carbon-based and alternative 
sources in the future. 

The symposium was the demonstra-
tion that a symposium like this can be 
put together and attended by a cross-
section of professions, society members, 
regulators and policy makers and a 
uniform theme can prevail. With the 
facilitation of real dialog, problems can 
be solved, and public perception can be 
changed. To this end SIPES could not 
have had a better ambassador than Jory 
Pacht. His knowledge of the issues, his 
willingness to engage in real give and 
take dialog brought many people togeth-
er, scientists, Sierra Club members and 
even a nun from San Antonio.

Scott daniel, CPG-05044
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members  the news

Bennett Bearden Appointment-
Governor Robert Bentley has appointed 
AIPG member Bennett L. Bearden, CPG 
No. 7700, Chairman of the Alabama 
Water Agencies Working Group, a 
coalition of five state agencies, the 
Alabama Department of Environmental 
Management, Alabama Department of 
Conservation and Natural Resources, 
Geological Survey of Alabama, 
Alabama Department of Agriculture 
and Industries and Office of Water 
Resources, convened to develop water 
policy and a statewide comprehensive 
water resources management plan. 
Bearden, who serves as Special Counsel 
on Water Law and Policy in the Office 
of the State Geologist of Alabama and 
as General Counsel for the Geological 
Survey of Alabama, has more than 30 
years experience in the field of natural 
resources and water policy and 19 years 
experience in environmental law and 
policy. He has a doctorate (JSD) in water 
law and policy from McGeorge School of 
Law, University of the Pacific, a master 
of laws (LLM) from the University of 
London and a Juris Doctor degree from 
Birmingham School of Law. He received 
his BS and MS degrees in geology from 
the University of Alabama and a post 
graduate certificate in watershed man-
agement from the University of British 
Columbia. He was the recipient of the 
2008 Slater International Water Law 
Award. Bearden is a member of the 
Alabama State Bar and the Washington 
DC Bar, and is admitted to the Roll 
of Solicitors of the Supreme Court of 
England and Wales. He is a Licensed 
Professional Geologist in Alabama 
and is a member of the Executive 
Committee of the Environmental Law 
Section of the Alabama State Bar, the 
Water Resources Committee of the 
American Bar Association’s Section of 
Environment, Energy and Resources, the 
Alabama Chapter of the American Water 
Resources Association, the International 
Water Association and the Organizing 
Committee of the Alabama Water 

Resources Conference. He is a frequent 
panelist at water conferences and a for-
mer adjunct professor at the University 
of Alabama and the Birmingham School 
of Law where he taught courses in water 
policy and law and environmental law. 
His research has been published in 
Water Policy, the official journal of the 
World Water Council.

La Follette Institute Recognizes 
Lilek’s Innovative Approach to 
handling Waste-Christine Lilek, 
CPG-10195, a Southeast Region DNR 
hydrogeologist stationed in Ply-mouth 
and our Wisconsin Section AIPG 
President, is one of three people being 
recognized by the 2012 La Follette 
Institute’s Lloyd D. Gladfelter Awards for 
government innovation! The University 
of Wisconsin-Madison Robert M. La 
Follette School of Public Affairs admin-
isters the competition, annually recog-
nizing problem-solving and resourceful 
ideas generated by government employ-
ees. Chris found a way to re-use street 
sweepings and storm drain sediments 
that would normally go to landfills. 
Working with state, county and local 
municipal contacts, she was able to 
organize a low-hazard exemption project 
that sorts and screens solids for road or 
building construction fill, utility trench 
backfill, pipe bedding and aggregate in 
asphalt paving mixes.

Senator Fred Risser (left) and La 
Follette Institute Director Tom DeLeire 
joined Chris as she accepted her 
Gladfelter Award for government inno-
vation. 

Chris received an award of $2,500. In 
the first year alone, the city of Wausau 
saved nearly $90,000 by applying her 
approach. It’s expected that further 
applications of Chris’s approach will 
save others in the private and public 
sectors hundreds of thousands of dollars 
in disposal fees alone.

Chris reminded the award presenta-
tion attendees that “the street sweep-
ing recycling project is not just about 
recycling dirt; it is about people learning 
how to trust and share with each other.”

Chris has been a hydrogeologist, 
environmental specialist and natural-
ist with DNR for 26 years; currently, 
in the remediation and redevelopment 
program managing investigations and 
clean-up activities for Superfund and 
Brown Fields redevelopment projects.

Since 1995, she’s worked in DNR’s 
Solid Waste and Recycling, Hazardous 
Waste, Wastewater and Parks program, 
encouraging other community innova-
tions such as:
■	 Establishing	 the	 Sheboygan	 County	

Construction and Demolition 
Recycling Group,

■	 Leading	 the	 development	 of	 the	
“TurboEMS” environmental man-
agement system software program 
for small businesses and hazard-
ous waste transport/disposal/storage 
facilities,

■	 Connecting	 the	 National	 Guard	
Community Action Unit with small 
local municipalities to obtain free 
landfill cover and wastewater lagoon 
abandonment earthmoving services,

■	 Obtaining	 funds	 for	 historical	 pro-
grams and natural resource signage 
at Wisconsin parks and trails, and

■	 Facilitating	 the	 development	
of Wisconsin’s first Community 
Wellhead Protection Plan in Cottage 
Grove.
In addition to serving as the current 

president of the Wisconsin Chapter of 
the American Institute of Professional 
Geologists, Chris is the natural 
resource chair for Sheboygan County’s 
Environmental Career Connections, and 
is an active member of the Wisconsin 
Women in Government organization.

AIPG Section Websites 
AIPG Section Website links are 

on the AIPG National Website at 
www.aipg.org. Click on the top 
right drop down menu and click 

on Section Websites. If your 
section does not have a website 
contact AIPG Headquarters to 
get one setup (wjd@aipg.org). 
AIPG Headquarters will main-

tain a website for your section. 
Several sections (AZ, CA, CO, 

FL, GA, HI, IL Chapter, MI, MO, 
NM, OK, PA, and TN) are exam-
ples of websites hosted by AIPG 

National.
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excom photos 

The AIPG National Executive 
Committee convened June 16, 2012 
in Thornton, Colorado, at National 
Headquarters, for their meeting. 
On Friday, June 15, the Executive 
Committee and members of the Colorado 
Section attended a field trip to Pawnee 
Buttes in Northeastern Colorado.

Many tourists who drive to Colorado 
from the east consider the Great Plains 
a vast expanse of nothing, and go across 
as quickly as possible in order to reach 
the mountains. These folks simply don’t 
know what they are missing! These wide 
open spaces have a definite beauty all 
their own; and their sedimentary rock 
strata and contained fossils contain 
evidence for two of the main events in 
the geologic history of North America 
- the Cretaceous Cordilleran Seaway, 
and the uplift of the Rocky Mountains 
during Tertiary time. On this field trip 
we investigated this evidence as well as 
other significant geological and histori-
cal sites. 

The tour was lead by Dr. Lee 
Shropshire, Professor Emeritus of 
University of Northern Colorado, (UNC) 
Greeley, Colorado. The group sang 
Happy Birthday and ate cake in recog-
nition of Lee’s 79th birthday.
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Dick Matthews, CPA, has been AIPG’s outside accountant for 
close to three decades. He has been a friend and advocate of AIPG. 
In recognition, the Institute presented him a labradorite specimen. 
A brass plaque stated “In appreciation for his decades of selfless 

support of AIPG.”

Fossil Site In Golden, Colorado, dedicated. 
Triceratops Trail joins nearby dinosaur haunts 
with federal recognition.

GOLDEN — The 68 million-year-old dinosaur tracks 
at the golf course in Golden are set for a hit of notoriety 
today. A dedication ceremony took place at 1:30 p.m. at 
Triceratops Trail on the west side of Fossil Trace Golf 
Course, 3050 Illinois St., to acknowledge the fossil site as 
a National Natural Landmark.

Triceratops Trail at the golf course was added to the 
existing Morrison Fossil Area National Natural Landmark 
at Dinosaur Ridge in 2011. The new name for the extended 
site will be the Morrison-Golden Fossil Areas.

Friends of Dinosaur Ridge president Joe Tempel said, 
“We held off on the dedication to get some interpretive 
signs up about the designation and do some maintenance 
on the trail.” The mission of the Friends group has been 
to educate the public and preserve the dinosaur tracks in 
Morrison and Golden.

Retired geologist and Golden resident William Caneer 
has long been an advocate of the tracks’ preservation. He 
was active last year in urging Jefferson County to approve 
a protective cover over the prints at Dinosaur Ridge, 16831 
Alameda Parkway. He told county commissioners, “We 
want to counteract the erosion and stabilize the vertical 
sandstone beds. The shelters will further preserve the 
prints.” He vowed to restart the conversation about a 
shelter over the prints in Morrison at the popular Dinosaur 
Ridge, where a new visitor center is being planned.

Tempel called Caneer a founder and “the godfather of 
Triceratops Trail.”

He said, “The Friends of Dinosaur Ridge are working 
with Jefferson County to determine where a new visitor 
center would be located and its design.”

Several dignitaries spoke , including Tempel and Martin 
Lockley, director of the CU Tracks Museum. A representa-
tive of the Department of the Interior and local officials will 
be on hand as well, as will Dr. Bob Weimer, CPG-00098,  
of the Colorado School of Mines. 





52	TPG	•	JUL/AUG	2012 www.aipg.org

Can We Even Get a 
Warning?

A super-eruption that rocked the 
Yellowstone area in Wyoming 640,000 
years ago spread ash across half the 
United States, and created a cloud of 
ash, dust and sulfuric acid that must 
have cooled the climate for years. Ditto 
for Long Valley, California, 760,000 
years ago.

Long Valley, California, has had the 
kind of super-eruption that can change 
whole states and even the climate. This 
three-dimensional view of Long Valley 
was created from data taken by syn-
thetic aperture radar on a space shuttle. 
Super-eruptions are barely-conceivable 
outbursts that are fueled by a huge 
pool of molten rock near the surface. 
The most recent occurred about 26,000 
years ago. A super-eruption may contain 
more than 1,000 cubic kilometers of 
dust and ash, 1,000 times as much as 
Mt. St. Helens, and 10 times more than 
Tambora, the volcano in Indonesia that 
caused Europe’s “year without a sum-
mer” in 1815.

Our ancestors survived the super-
volcanoes, but the human footprint on 
the landscape has grown so intense that 
a rerun could terminate civilization, 
largely by climatic cooling. 

The first hints of the super-volcanoes 
came from rings of mountains 30 to 
60 kilometers across, which resembled 
stupendously large versions of the ring-
shaped calderas on “regular” volcanoes.

Until now, geoscientists have thought 
that the magma, once it formed or 
migrated close to the surface, would take 
roughly 100,000 years to erupt, which 
might give us some way to anticipate 
the inevitable tragedy.

But a study published yesterday says 
the eruption may happen in hundreds 
or thousands of years. Study director 

Guilherme Gualda, the assistant profes-
sor of earth and environmental sciences 
at Vanderbilt University, says “Our 
study suggests that when these excep-
tionally large magma pools form, they 
are ephemeral and cannot exist very long 
without erupting.” 

No swimming: Such pools of molten 
rock may be tens of kilometers in diam-
eter, and up to three kilometers deep!

A Focus On disaster
Looking at a volcanic rock called tuff 

around Long Valley Caldera, Gualda 
and associates used several techniques 
to analyze the timing of melting and 
refreezing in the molten rock, and con-
cluded that the eruption likely occurred 
hundreds or thousands of years after the 
magma began accumulating.

Volcanoes occur when a giant dollop 
of molten rock forms at shallow depths, 
then eventually bursts through to the 
surface. In a super-eruption, the same 
process is thousands of times more 
massive than eruptions during the past 
century.

The new schedule assumes that the 
magma that powers the eruption was 
rocks of the crust that were melted by 
heat from Earth’s mantle underneath. 
As crystals form in the molten rock, 
atoms can diffuse inside them, but after 
the eruption, the magma cools, freezing 
those atoms in place. 

Normally, the level of impurities 
varies from place to place inside a 
crystal, but during prolonged heat, 
the impurities can migrate, allowing 
their concentrations to balance out. 
Therefore, measuring the concentra-
tions and location of impurities provides 
a geologic “clock” that shows how long 
the magma remained molten. “We are 
dating the amount of time that passed, 
from the inception of the magma body, 

to its destruction by the eruption,” says 
Gualda.

In this case, Gualda and colleagues 
measured titanium, an impurity in 
the common crystalline rock quartz. 
“Titanium is a great marker,” says 
Gualda. “When it goes from 750° C heat 
to 0° C, after the eruption, that halts 
the diffusion.” By studying the titanium 
profile and comparing it to laboratory 
measurements of titanium migration, 
it’s possible to calculate how long the 
crystal remained hot enough for the 
titanium to move.

not So Fast!
Since no such giant chambers are 

known to exist, it’s rather academic 
whether such a magma chamber would 
empty in hundreds of years, instead of, 
say 100,000 years, but the new time 
estimate is “much shorter than is com-
monly assumed,” says Ilya Bindeman, 
an associate professor of stable isotope 
geochemistry and volcanology at the 
University of Oregon. “I think this is too 
short by many lines of evidence.”

The new calculations, Bindeman says, 
“hinge upon the diffusion coefficient 
of titanium in quartz in experimental 
estimations.” Diffusion can vary expo-
nentially, and a 10-fold decrease in the 
diffusion coefficient will change the 
results by a factor of 10, he says. 

But Gualda says the new study 
applied straightforward lab measure-
ments to the new analyses of Long Valley 
quartz. “The rate of titanium migra-
tion was experimentally determined by 
another group,” he says. “You put [the 
quartz] in an oven and wait long enough” 
to measure the titanium. “The principle 
is rather simple.”

This article was printed from The Why 
Files, a non-profit science news website 
produced by the University of Wisconsin-
Madison.

Super-Volcanoes!  
How Much Warning Do We Get 
Before a Gigantic Eruption?
david J. Tenenbaum
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The Oldest and Largest 
Meteorite Crater Ever 
Found On Earth.

Researchers think the crater was 
formed 3 billion years ago, making it the 
oldest ever found, said Danish research-
er Adam Garde. The impact crater cur-
rently measures about 62 miles (100 
kilometers) from one side to another. But 
before it eroded, it was likely more than 
310 miles (500 km) wide, which would 
make it the biggest on Earth, Garde told 
OurAmazingPlanet.

The team has calculated it was caused 
by a meteorite 19 miles (30 km) wide, 
which, if it hit Earth today, would wipe 
out all higher life. 

In the 3 billion years since impact, 
the land has been eroded down to about 
16 miles (25 km) below the original sur-
face. But the effects of the intense shock 
wave and heat penetrated deep into the 
Earth, and remain visible today, said 
Garde, a researcher at the Geological 
Survey of Denmark and Greenland. 
[Meteor Mania: How Well Do You Know 
‘Shooting Stars’?]

Garde had been conducting research 
on Greenland’s geology and noticed sev-
eral strange features that didn’t make 
sense. One day in September 2009, he 
came up with the extreme explanation 
of an impact from a meteorite. His team 
collected samples over the years and 
published the results in the July issue of 

the journal Earth and Planetary Science 
Letters. He’s now “100 percent positive” 
it’s a crater, for several reasons, he said.

For one, he found widespread crushed 
rocks in a circular shape that seemed to 
be caused by the shock waves of a mas-
sive impact. Second, there are deposits 
of a melted mineral called K-feldspar 
(or potassium-feldspar) that could have 
been liquefied only at extremely high 
heat, like that caused by an meteorite’s 
crash-landing. There’s also widespread 
evidence of chemical alteration by hot 
water, which he thinks was caused by 
the ocean rushing into the crater after it 
struck the area. The area may have been 
covered by a shallow ocean at the time, 
but even if it wasn’t, it doesn’t matter, 
Garde said. “The crater from a meteorite 
that big would have caused the sea to 
rush in,” he said.

Mining For Minerals
John Spray, a meteorite expert at 

the University of New Brunswick, who 
wasn’t involved in the research, said he 
thinks it’s probably a meteor crater, but 
points out that it hasn’t been proved, 
and may not be for some time. “It’s very 
interesting and it’s good science,” he said. 
“But we don’t really know how to rec-
ognize very old impact craters, because 
they are typically so highly modified.”

That’s because Earth is alive and con-
stantly changing due processes such as 
erosion, precipitation and plate tecton-

ics. At one time Earth likely had as many 
craters as the moon, which is essentially 
geologically dead. But these have mostly 
been wiped away, destroyed by erosion 
and the like.

Only around 180 impact craters have 
ever been discovered on Earth, and 
nearly one-third of them contain signifi-
cant minerals deposits such as precious 
metals. The Canadian mining company, 
North American Nickel, is exploring the 
region where the potentially newfound 
crater is for nickel and other min-
eral deposits, company geologist John 
Roozendaal said. They are conducting 
airborne surveys and will soon do more 
mapping, small-scale sampling and drill-
ing to see if they can find an area that 
could be economical to mine.

These impacts are of interest to min-
ing companies not because of the large 
meteorites themselves — they typically 
vaporize — but because of the effect 
upon the Earth’s surface. The impact 
heats rocks so much that metals can 
melt and then collect toward the bottom 
of the crater. Craters can also be impor-
tant sources of oil and gas; the crushed, 
permeable rocks can act like a sponge, 
absorbing hydrocarbons.

Before this discovery, the oldest crater 
was thought to be the Vredefort crater 
in South Africa, estimated to be 2 billion 
years old. At 186 miles (300 km) wide, 
it’s also the largest crater that remains 
visible. Scientists expect that there were 
many more craters formed around 3-4 

billion years ago when 
Earth lacked a protec-
tive atmosphere.

Garde said the 
most interesting 
thing about the expe-
rience was finding an 
alternate explanation 
for something outside 
of his training. “I had 
a problem I couldn’t 
solve in a region I 
knew very well,” 
he said. “A meteor 
impact was the idea 
that made everything 
fall into place — It’s 
not something I was 
looking for.”

Reprinted from the 
July 2, 2012 Sigma 
XI, SmartBrief.

sigma xi smartbrief

An artistic interpretation of how a large meteorite impact might have looked. The crater formed in modern-day 
Greenland may be the oldest and largest yet discovered on Earth. Photo Credit to  

Carsten Egestal Thuesen, GEUS 



AIPG STORE Check out our new items!

CHECK OUT OTHER GREAT 
ITEMS AVAILABLE AT  

WWW.AIPG.ORG

NEW Pen and Pencil Sets!-Custom engraved pen 
and pencil. Mechanical pencil for precision writing. Hi-gloss 
finish and stylish, silver accents. Patented lathe lines around 
each barrel. Sapphire Blue. Price: $15.50

AIPG Expandable Briefcase has the AIPG 
pick and gavel logo, durable 600 denier polyester 
fabric and a large main zippered compartment. 
Created with several pockets and pouches for opti-
mum organization. Dimensions: 15.75”w x 11.75”h 
x 6”d (expanded), cubic inches: 1,100 (expanded). 
Available Colors: Black, Hunter, Navy, Red, Royal.  
Price: $30.00

New AIPG Decal-3” decal 
on white vinyl with standard 
permanent adhesive. Backslit 
for ease of removal from liner.  
Price: $1.50. Contact AIPG 
Headquarters for quantity dis-
counts.

NEW Rapid Dry Sport Shirt by Port Authority 
Fabric/Style: 5.6-ounce, 60/40 cotton/poly baby pique, Rapid Dry™; 
hemmed sleeves, double-needle stitched, side vents. Features 
3-button placket with pearlized buttons. Available Colors: Burgundy, 
Charcoal, ClassicNavy, CourtGreen, Dandelion, DarkGreen, JetBlack, 
LightBlue, Papaya, Red, Royal, Seafoam, White. Sizes: Small-6XL
Price:$33.50 (2XL-6XL extra charge)

Colors in the photo are: black, sea foam, 
royal, white, burgundy, and charcoal

NEW Sport-Tek Dri Mesh Short Sleeve T-Shirt 
Fabric/Style: 3.5-ounce, 100% poly double mesh; double-needle 
on armholes, shoulder, bottom hem and side vents. Available 
Colors: Black, DarkGreen, Maroon, Navy, Red, Royal, SteelGrey, 
White . Sizes: Small- 4XL
Price: $25.00 (2XL-4XL extra charge)

Colors in photos are: maroon, 
royal, dark green, black, steel 
grey, and navy


