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DO WE REALLY 
PAY ATTENTION TO 
WHAT OTHERS SAY, 
OR WRITE?

EDITOR’S CORNER

American Institute of Professional Geologists (AIPG) is the only 
national organization that certifies the competence and ethical 
conduct of geological scientists in all branches of the science. It 
adheres to the principles of professional responsibility and public 
service, and is the ombudsman for the geological profession. It was 
founded in 1963 to promote the profession of geology and to provide 
certification for geologists to establish a standard of excellence 
for the profession. Since then, more than 10,000 individuals have 
demonstrated their commitment to the 
highest levels of competence and ethical 
conduct and been certified by AIPG.

The mission of the American Institute of 
Professional Geologists (AIPG) is to be 
the superior advocate for geology and 
geologists, to promote high standards of 
ethical conduct, and to support geologists in 
their continuing professional development.

A neighbor recently asked me if I had any use for back issues of periodicals he 
subscribes to. Sure, I replied, thinking of the face-to-face classes my wife and I will 
be teaching this fall. Well, boxes of back issues of periodicals began showing up at 
my garage door. I do not know where my neighbor finds time to read all of the things 
he subscribes to, but as I browsed through the journals, I noticed brief, hand written 
comments jotted in the margins of articles.

A large number of articles will be appropriate for our fall classes. But, as the stack of 
periodicals (articles) for this fall’s classes has grown taller, I began noticing something 
troubling, a repetition of thoughts, comments, and opinions, often in nearly identical 
language, scattered throughout a number of articles, articles by different authors. 
Don’t get me wrong, thoughts, comments, and opinions are important. But, when I see 
essentially the same thoughts, the same or similar comments and opinions repeated 
in different articles / periodicals, or hear similar repetitions in presentations at profes-
sional meetings or repetitive comments by attendees at committee, etc., meetings, by 
different authors, I cannot help but wonder whether we are truly listening to what 
each other is saying, or paying attention to what each other writes.

Prior to the Internet, summaries of meetings, abstracts or presentations published 
in symposium proceedings were not always readily available, making it more diffi-
cult to keep up with what was going on in one’s profession. Today, essentially all of 
this material is readily available through the Internet, so that workers in particular 
disciplines or sub-disciplines should be current with what is taking place in those 
disciplines, and not act as if their own efforts are unique. For those of us who have 
completed Masters or Doctorate degrees, probably one of the most difficult aspects of 
writing that thesis or dissertation was crafting different language from that we had 
read in our literature searches. We had to pay attention to what previous researchers 
said in print because one could only quote so much, and paraphrase so much, as our 
faculty committees and advisors would call us on this.

Several years ago, I served as the facilitator on a county manager’s quality 
improvement task team. During a particularly dull, non-productive meeting involv-
ing department and division heads, I watched the county manager taking notes in a 
different format from what he usually did, a format which included multiple check 
marks, circles, etc. beside each attendee’s name. About ten minutes before the end of 
the allocated meeting time, he called a halt to discussions, and referring to his notes 
made some observations and laid the framework for future meetings.

He prefaced his comments with a statement about the purpose of quality improve-
ment efforts, and that his comments should be taken in that light, and that part of 
the quality improvement effort was more effective and efficient meetings. He then got 
to his points. Since knowing what each of the attendees was paid, he commented on 
the human resource cost to the county of a non-productive two hour meeting. His next 
comment was that a large number of attendees apparently were not really listening to 
what had been said, because these attendees (he named names) essentially parroted 
back what had been previously said (perhaps aseveral times), contributing nothing to the 
meeting. Another group apparently had nothing to add to what had already been said, 
and so stated. He noted that another group of individuals brought up points or made 
comments that were germane to meeting’s agenda topics, but elicited no responses.

The manager ended his comments by stating that he expected attendees at meetings 
to pay better attention to what was being said by others. We were to come to meetings 
having “done our homework” relative to topics on the meeting agenda; that we were 
to be prepared to be proactive participants in the meeting by presenting ideas, being 
prepared to evaluate data, explore possibilities, and reach decisions that were binding. 
Yes, future meetings were much more productive, but in this case the boss set the ground 
rules. We as professionals have to do that for ourselves, listening more intently, paying 
attention to what others say, and not just repeating what a prior speaker said.
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At our last meeting, the Executive Committee voted to 
become a participating member of The Coalition on the Public 
Understanding of Science (COPUS).  This action has opened 
another pathway for implementing Outreach for the members 
of AIPG. 

COPUS is a grassroots effort to engage sectors of the public 
to increase their understanding of the nature of science in 
its various forms and its value to society, particularly with 
respect to understanding the background of modern problems 
and developing strategies to mitigate them. Key objectives 
of COPUS are to create new forums for communication and 
develop new opportunities for engaging the public with sci-
ence.

The original sponsoring organizations for COPUS are The 
Geological Society of America, The American Institute of 
Biological Sciences, National Teachers Association and the 
University of California Museum of Paleontology. Original 
funding was provided by grants from the National Science 
Foundation. As of the preparation of this article, COPUS 
has approximately 270+ participating members representing 
virtually every field of science and a multiplicity of different 
types of organizations. Some of the organizations include 
The American Geophysical Union, American Geological 
Institute, American Association for the Advancement of 
Science, Lawrence Livermore Laboratories, National Museum 
of Natural History, National Oceanographic and Atmospheric 
Association, U.S. Environmental Protection Agency and mul-
tiple State Geological Surveys including those of Arizona and 
Alaska.

COPUS operates on the basis of Regional Hubs and 
Thematic Hubs. Their web pages accessed through http://
www.copusproject.org/index.php describes the hubs as fol-
lows, “COPUS thematic hubs represent nationally distributed 
peer communities that are interested in building bridges 
between the regional hubs to increase the public understand-
ing of and engagement in science. These hubs cross geographic 
boundaries to support COPUS activities at the national and 
regional levels”. 

“A COPUS regional hub is a locally-based community of 
COPUS participants and science stakeholders that work 
together with the objective to promote the public understand-
ing of science. Its members are self-determined and can include 
scientists, universities, K-16 educators, informal educational 
centers, business leaders, and other professionals who work 
together to develop or coordinate activities that engage com-
munity members in science”. 

Thus the emphasis on activities for the group is the inte-
gration of multiple disciplines in the development and imple-
mentation of programs that enhance the understanding of 

the public with respect to the complex science associated with 
modern environmental and economic problems. A schematic 
from their web page is shown below. 

Twelve thematic hubs located throughout the United States 
are operating within the COPUS organization. The hubs 
are operated by such groups as the Association of Science-
Technology Centers, Science Cafes, Sigma Xi Chapter Network, 
Society of Physics Students and various State Geologists. The 
steering committee for COPUS is headed by Dr. Lee Allison, 
Director of the Arizona Geological Survey and includes Jack 
Hahn, Director of Education for the American Institute of 
Physics, Jack Hess, Executive Director of the Geological 
Society of America, Jaay Labov, senior Advisor for Education 
and Communications, National Academy of Sciences, Richard 
O’Grady, Executive Director, American Institute of Biological 
Sciences and Judy Scotchmoor, Assistant Director, University 
of California, Museum of Paleontology, Education and Public 
Programs.

A major theme development for COPUS is the development 
of programs associated with 2009, which has been designated 
as Year of Science. It is anticipated that multiple programs 
involving different disciplines will be developed and that 
major inroads in expanding the level of understanding of the 
non-scientific public in the sciences as applied to perceived 
modern problems would be accomplished. Since we feel that 
the Geosciences should be important components of that effort, 
it would be appropriate for involvement of AIPG members in 
appropriate areas of the COPUS program as part of our own 
Outreach efforts. Additional information on COPUS, its struc-
ture and programs can be found at the web site listed above.

COPUS 
A NEW AVENUE FOR 

OUTREACH FOR AIPG
Dr. James F. Howard, CPG-02536
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Since 1990, the AIPG Foundation has 
mailed an annual brochure to all mem-
bers in the USA, Canada, and Overseas. 
In 2008, the Foundation Board decided 
to experiment by inserting a report about 
our progress on outreach programs in the 
September/October edition of the TPG. 
The Foundation estimates costs savings 
of $4,000/year by not sending out the 
brochure, freeing up funds that can then 
be used to support additional educational 
and research programs. 

A History of Giving 
The Foundation was organized in 

1981 and reorganized in 1985; from that 
year until 1994 sufficient assets were 
accumulated to begin making grants 
in 1995, when the assets reached the 
targeted $200,000 mark. (A brief history 
of the Foundation is found on page 120 
of Richard Proctor’s book, A History of 
AIPG 1963-2003.) 

Beginning in 1995 with a grant total 
of $10,000, the Foundation has dis-
bursed to date more than $200,000 in 
requested matching grants from AIPG 
and various AIPG State Sections. The 
Foundation has also supported intern 
programs sponsored by the American 
Geological Institute, the Geological 
Society of America, a number of colleges 
and universities, and state geological 
societies. The focus of giving has always 
been in accordance with the mission of 
the Foundation and is concentrated on 
the education of the public with geo-
logic information through outreach to 
students – not just at the college level, 
but those in the K-12 programs.  The fol-
lowing table is a summary of Foundation 
Grants from 1995-2008.

 AIPG $88,595.00

AIPG Sections $24,641.00

AGI Interns $73,500.00

GSA Interns $16,000.00

Others $ 6,250.00

This year the Foundation has spon-
sored three AGI interns, one GSA intern, 
four scholarships through the AIPG, and 
has also provided matching funds for 
three state sections: Nevada, Kentucky, 
and Minnesota. 

Going Forward 
The first goal of the Foundation – to 

reach a threshold corpus of $200,000. 
This was achieved in 1995. At the 
time, the Board anticipated that the 
corpus would reach the original goal of 
$2,000,000 set by the former trustees 
in 1985. That has not happened. The 
Foundation has only identified two forms 
of revenue. These are (1) contributions 
from the membership or other inter-
ested parties, and (2) investment income. 
Since 2001, investment income has been 
sufficient to cover expenses, including 
about 50% of the grants, but not enough 
to build the corpus. The Foundation 
funds, excluding non-liquid assets, have 
remained in the $250,000-$300,0000 for 
the last six years. The other 50% portion 
of the yearly grants is from funds gener-
ated by membership donations. 

The Foundation has identified a small 
number of programs it would like to 
implement if more funding could 
be identified. One of these pro-
grams, which would comport with 
the educational outreach of the 
Foundation, is the creation of the 
position of Congressional Fellow. 
The AIPG is the one organization 
that represents certified profes-
sionals (we out number AAPG by 
two to one and SME by twenty to 
one in this respect) and an appoint-
ment of this type would truly serve 
the AIPG and the profession. 

This task is not easy. To fund 
a Congressional Fellow on a sus-
tainable basis would require a 
$1,000,000 endowment. The AIPG 
Foundation has never received 
an unrestricted gift of more than 

$37,000. However, if only ten individuals 
were to donate $100,000 each, the posi-
tion could easily be funded. 

Despite the recent economic turn-
down, many of our members in the 
extractive industries are doing very well. 
If there is an appetite for any of you to 
participate in this or the other programs 
conceived by our new board, please 
contact our chairman, Ray Talkington, 
through the AIPG web site. 

This Year’s Programs 
The Foundation has participated 

in the AGI sponsored student intern 
program since 1995. Originally the 
Foundation sponsored two interns, but 
the program proved so popular that we 
quickly moved to sponsor three interns. 
Our 50% share of the program this year 
is $7,500. The AGI funds the balance, 
allowing each student to receive $5,000 
for expenses during their three-month 
stay in D.C. 

Interns are placed in either Senatorial 
or Congressional offices. You have prob-
ably read their final intern reports in the 
TPG. Each one is very appreciative of the 
support and the opportunity to gain such 
a worthwhile experience. 

THE
AIPG 

FOUNDATION
Ray Talkington, CPG-07935, Chairman
Kel Buchanan, CPG-06058, Treasurer

Interns (L to R) Laura Bochner, Corina Cervoski-
Darriau and Jillian Luchner 
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Through the aus-
pices of the Geological 
Society of America (GSA), the Foundation has supported a 
GeoCorps of America intern serving the US Forest Service in 
their educational outreach programs. This GSA program was 
suggested by former AIPG Past President and Board member 
Susan Landon. 

Interns have the opportunity to serve in some of the most 
fascinating areas of America, as attested to by the photograph 
above. 

State sections have benefited from grants from the 
Foundation as well. A matching grant of $2,000 to the Nevada 
section for K-12 geologic field trips has helped teachers from 
52 schools across the state access geologic sites. This program 
is co-sponsored by the Geological Society of Nevada (GSN) and 
the GSN Foundation. Last year, funding for this K-12 effort 
topped $14,000. 

Interns Bochner, Cervoski-Darriau and Luchner with AGI 
Executive Director Pat Leahy and AGU staffer Elizabeth Landau.

My name is Diane Escobedo and 
I had the opportunity to work as 
a Geoscience Research Assistant 
at Rocky Mountain National 
Park through the GSA GeoCorps 
Program. I greatly appreciate your 
support for this wonderful pro-
gram, which assisted me in improv-
ing my research skills and helped 
the National Park by providing 
assistance in a number of research 
projects. I realize there are only 
a few geologists in the Park and 
the GeoCorps program has aided 
by supplementing the exper-
tise in research and education. 

Students from Hunter Lake Elementary School (Reno, NV) 
inspect the Kate Peak lahar outcrop in May 2008.

Founders
Special thanks to the following Founders of the Foundation, the first twenty-five members to donate $1,000:

David M. Abbott, Jr., CO, #4570 Adolf U. Honkala, VA, #7   William A. Newton, CO, #8
Kelvin J. Buchanan, NV, #6058  Roy M. Huffington, TX, #1113   William H. Park, CA, #584
Russell R. Dutcher, IL, #1644   Travis H. Hughes, CO, #3529  Edward E. Rue, IL, #12
Joseph P. Fritz, MS, #203   Susan M. Landon, CO, #4591   A. O. Saterdal, CO, #351
Richard E. Faggioli, CA, #808   Ernest K. Lehmann, MN, #583   Russell G. Slayback, CT, #2305
John T. Galey, Sr., PA, #511   Charles H. Mankin, OK, #1415   Paul M. Strunk, TX, #2036
James A. Gibbs, TX, #1783   Floyd H. Miller, CO, #74    M. O. Turner, TX, #1046
Wilson G. Harris, IL, #286  Grover E. Murray, TX, #94  Charles Weiner, TX, #3218
John D. Haun, CO, #136

Trustees
Raymond W. Talkington, NH, #7935, Chairman  Ernest K. Lehmann, MN, #583 
Richard M. Powers, FL, #6765, Vice Chairman  P. K. Mendi, AZ, #1913
Robert K. Merrill, TX, #4984, Secretary   Barbara H. Murphy, AZ, #6203
Kelvin J. Buchanan, NV, #6058, Treasurer  Russell G. Slayback, CT, #2305
Adolf U. Honkala, VA, #7    Jane M. Willard, MN, #6979

Donors
Platinum Medallion Level: $25,000 Adolf U. Honkala Suzzane Takken
Gold Medallion Level: $10,000  Kelvin J. Buchanan John D. Haun 

     Ernest K. Lehmann Russell G. Slayback
Silver Medallion Level: $5,000  James A. Gibbs  Roy M. Huffington Travis H. Hughes

     Susan M. Landon Charles H. Mankin Grover E. Murray
     William A. Newton Richard M. Powers

AIPG FOUNDATION REPORT
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Student Presenters at 
Ground Water Summit 
Awarded Scholarships

The National Ground Water Research 
and Educational Foundation (NGWREF) 
has awarded $2,000 in scholarships to 
four students for their poster and paper 
presentations made at the 2008 Ground 
Water Summit held in Memphis this 
past April.

The $500 scholarships, given in 
honor of the late Dr. Robert Farvolden, 
come from NGWREF’s Len Assante 
Scholarship Fund.

The scholarships were awarded based 
on the quality of the presentation, con-
tent (including contribution to ground 
water science, engineering, manage-
ment, or policy), and demonstrated 
insight on the chosen topic. 

The winners are:
· Katelyn FitzGerald of Michigan 

Technological University for 
“Engaging Urban Students in 
Geoenvironmental Education 
Using Storm Water Management 
Techniques” 

· Laura Brunson of the University 
of Oklahoma for “Sustainable 
Technologies and an Implementation 
Strategy for Arsenic and Fluoride 
Removal in Developing Areas”

· Jennifer Oblinger of Clemson 
University for “Assessing the Impact 
of Water Harvesting on Water 
Resources in Rural India” 

· Megan Smith of the Colorado 
School of Mines for “Using Polymer 
Floods to Overcome Heterogeneity 
Effects During Bioremediation and 
Chemical Oxidation Ground Water 
Treatments.”
NGWREF is an arm of NGWA that is 

focused on activities related to a broader 
understanding of ground water. For fur-
ther information, contact Cliff Treyens 
at (800) 551-7379, (614) 898-7791, ext. 
554, or ctreyens@ngwa.org.

Scholarship Winner

Dear Daniel St. Germain and
William J. Siok,

I would like to thank the AIPG 
Education Committee, Executive 
Committee, and Executive Director for 
their generosity in awarding me a $1000 
scholarship from the American Institute 
of Professional Geologists. To be a recipi-
ent of this scholarship is an honor of 
which I am very proud. These funds will 
go towards tuition for the upcoming 2008 
summer filed camp at southern Utah 
University, my home school.

My undergraduate research for the 
past 2 years has been focused on try-
ing to formulate an understanding of 
the extremely complicated metamorphic 
rocks of the Beaver Dam Mountains in 
SW Utah. In the fall of 2008 I will be 
mapping a specific area of these rocks 
for my senior project. I look forward 
to submitting an article on this topic 
for publication in a future issue of The 
Professional Geologist. 

Again, thank you all for your gener-
osity and your encouragement in my 
pursuit of a career in geology.

Nina E. Fitzgerald, SA-1280

Georgia Section 
Presentation

Georgia Section President, Ron 
Wallace presents Columbus State 
Geology student Stuart Nail with an 
AIPG membership plaque.

Kentucky Section 
On May 16th and 17th , the Kentucky 

Section had a field trip and awards 
banquet. The students that received a 
$500 Outstanding Student Scholarship 
Award were Sam Williams of Morehead 
State University and Jordan Drew of the 
University of Kentucky.

                                                                                                                 STUDENT NEWS

Donnie Lumm presents the $500 Outstanding 
Student Scholarship Award to Sam Williams, 
of  Morehead State University.

Dave Moecher presents the $500 Outstanding 
Student Scholarship Award to Ms. Jordan Drew, 
of the University of Kentucky.

START AN 
AIPG STUDENT 

CHAPTER 
TODAY!

The AIPG Student 
Chapter Manual is 

available on the
AIPG National 

Website at 
www.aipg.org. or 
contact National 
Headquarters at 
(303) 412-6205

Stuart Neil and Ron Wallace



Thursday, September 18, 2008
6:00 am - 6:00 pm Hiking Trip on Grand View Trail

Saturday, September 20, 2008
7:00 am - 5:00 pm Registration at Radisson

7:00 am - 8:00 am AIPG - Executive Committee 
Breakfast

8:00 am - 12:00 pm AIPG - Executive Committee 
Meeting

12:00 pm - 1:00 pm AIPG - Foundation Luncheon

1:00 pm - 4:00 pm AIPG - Advisory Board Meeting

4:00 pm - 5:30 pm AIPG - Joint Executive 
Committee Meeting and Business 
Meeting

8:00 am - 5:00 pm Field Trip - San Francisco 
Volcanic Field

8:00 am - 5:00 pm Field Trip - Lake Mary/Walnut 
Creek Watershed

9:00 am - 4:00 pm Workshop - Writing for 
the Reader: Strategies for 
Communicating Technical 
Information Effectively

9:00 am - 4:00 pm Workshop - Water Education - 
Project WET

9:00 am - 4:00 pm Workshop - GIS I - Introduction 
to ArcGIS for the Earth Scientist

Sunday, September 21, 2008
7:00 am - 5:00 pm Registration at Radisson Hotel

12:00 pm - 8:00 pm Registration at High Country 
Conference Center

12:00 pm - 4:30 pm Workshop - GIS II - Introduction 
to ARC Hydro

12:00 pm - 4:30 pm Workshop - Students, Your First 
Steps in the Profession and the 
Future

2:00 pm - 5:00 pm AESE - Board Meeting

7:00 am - 5:00 pm Field Trip - Fossil Creek

8:00 am - 5:00 pm Field Trip - Grand Canyon/South 
Rim

8:00 am - 5:00 pm Field Trip-Sunset Crater/Wupatki

5:00 pm - 6:00 pm AHS - Foundation Board Meeting

6:00 pm - 8:00 pm Welcome Reception

6:00 pm - 8:00 pm Exhibit Area Open

Monday, September 22, 2008
7:00 am - 6:00 pm Registration at Radisson Hotel

7:00 am - 6:00 pm Registration at High Country 
Conference Center

Monday, September 22, 2008 (continued)
7:00 am - 8:00 am AESE - Surveys Breakfast Meeting

7:00 am - 9:00 am AIPG - Past President’s Breakfast

8:30 am - 5:30 pm AESE - Sessions

8:30 am - 10:00 am Plenary Session/3rd IPGC

8:00 am - 5:00 pm Exhibits Open

10:00 am - 5:00 pm Technical Sessions/3rd IPGC

11:30 am - 1:00 pm AESE -Business Meeting Luncheon

12:00 pm - 1:00 pm AHS - Awards Luncheon

5:00 pm - 6:00 pm AHS - Membership Meeting

8:00 am - 5:00 pm Field Trip - Grand Canyon 
Sightseeing

8:00 am - 5:00 pm Field Trip - Jerome Mining 
District/Sedona

6:00 pm - 8:00 pm Dinner and Cultural 
Entertainment Event at Radisson

Tuesday, September 23, 2008
7:00 am - 6:00 pm Registration at Radisson Hotel

7:00 am - 4:00 pm Registration at High Country 
Conference Center

7:00 am - 8:00 am AESE - Freelancer’s Breakfast

8:00 am - 3:00 pm Exhibits Open

8:00 am - 5:00 pm Technical Sessions/3rd IPGC

8:30 am - 5:30 pm AESE - Sessions

12:00 pm - 1:00 pm Luncheon with Speaker

8:00 am - 5:00 pm Field Trip - Sedona

8:00 am - 5:00 pm Field Trip - Meteor Crater

6:30 pm - 8:30 pm AESE - Awards Banquet

6:30 pm - 8:30 pm Reception/Awards at the 

Museum of Northern Arizona

Wednesday, September 24, 2008
8:00 am - 9:00 am Registration at Radisson Hotel

7:00 am - 8:30 am AESE - Board Meeting

8:00 am - 3:30 pm Workshop - Important Areas of 

Law-What Does the Future Hold?

8:00 am - 5:00 pm Field Trip - Grand Canyon/South 

Rim

8:00 am - 5:00 pm Field Trip - Flagstaff’s Water 
Supplies: Past, Present, and 
Future

8:00 am - 5:00 pm Field Trip - Montezuma Castle 
National Monument and Well

AIPG/AHS/3rd IPGC 2008 Symposium
PROGRAM
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During the first decade of my career 
as a geologist, I started to use numeri-
cal computer models to simulate and 
evaluate groundwater flow dynamics. 
In fact, I published an opinion piece 
on the misuse of mathematical model-
ing in TPG over 15 years ago because, 
after performing peer reviews on many 
hydrogeologic studies, I kept finding 
widespread flaws in the application of 
mathematical models.  The flip side is 
that I also have seen such models, with a 
high degree of accuracy, simulate condi-
tions in an aquifer, such as the response 
to a pumping test. Recently I submitted 
a draft open file report to the Office of 
the State Geologist of Massachusetts 
wherein I used the results of such a 
model as evidence to support the pres-
ence of a subsurface bedrock structure 
that had not previously been mapped in 
northeastern Massachusetts.

My point is that geologists do use 
computerized simulations to make pre-
dictions about the behavior of geologic 
systems and if these simulations are peer 
reviewed and flaws corrected, they can 
be valuable tools for evaluating geologic 
problems, especially if such models can 
be used to simulate actual conditions or 
stresses.

The same can be said for the comput-
erized numerical climate models that 
are now being used by climatologists 
who are arguing that green house gases 
are causing changes to the earth’s cli-
mate. However, these models have been 
through sophisticated peer review and 
refinement and have been in use, in some 
instances for more than two decades. 
These models have been used to accu-
rately simulate current climatic condi-
tions and changes to those conditions 
due to simulated changes in atmospheric 
chemistry. Climatologists have conclud-
ed that the changes in our climate since 
the 1950’s can only be attributed to the 
introduction of man-made green house 
gases. Changes in orbital dynamics and 
solar output cannot explain the changes 

in temperature and climate we are see-
ing on our planet.

In the various articles and letters 
published in TPG, I have not seen anyone 
take on or take apart the climate models 
created and executed by such people as 
James Hansen of NASA Goddard or the 
basic physics underlying those models. 
Scientists such as Hansen are not idiots 
and they would have been laughed out 
their institutions years ago if the physics 
and chemistry they used in their models 
were as flawed as some correspondents 
in this publication assert. In fact, a model 
created by Hansen in the late 1980’s pre-
dicted global temperature increases over 
the next two decades with remarkable 
accuracy (Hansen and Lebedeff, 1987). 
But to Hansen’s own credit, he does not 
rely on the models as the be all and end 
all. In his own words – “I’m a modeler, but 
I rate data higher than models” (Pearce, 
2007). He actually bases his projections 
of sea level change from observations 
of the geologic record. In fact, Hansen 
predicted what would happen to the 
Arctic as the planet warmed and that 
the polar regions would feel the affects 
of anthropogenic warming long before 
the temperate regions. I truly doubt that 
the very sudden loss of over 50 percent 
of the summer Arctic ice pack in the last 
two decades is coincidental.

I  enjoyed reading William  McClenney’s 
letter in the last issue of TPG, because 
his summation of atmospheric physics 
was, I will politely say, was humorously 
inaccurate. Any college student would be 
surprised to hear that CO2 is an “insula-
tor.” I always understood it to be a fil-
ter, preventing transmission of infrared 
radiation at the wavelengths radiated 
by the earth. Also, his assertion that 
because CO2 follows initial temperature 
increases, it cannot be the cause of warm-
ing is not correct. It is well established in 
the literature that the observed climate 
cycles are initiated by changes in orbital 
dynamics and that CO2 comes out of 
solution from the oceans as they warm, 

which acts to synergistically acceler-
ate the warming trend. CO2 may not 
be the most powerful greenhouse gas, 
but it is among the longest lived in the 
atmosphere (half life of centuries as 
opposed to days or weeks for water and 
a few years for methane) so its effects 
far outweigh its relative concentration 
in the atmosphere compared to other 
gases. Again, this is nothing new. The 
basic principles of CO2’s effect on climate 
were established over a century ago by 
Svante Arrhenius.

Second, I take issue with Dr. Howard’s 
statement that 125,000 years ago, “glob-
al temperatures were approximately 5°C 
higher than present, although CO2 levels 
were about 15% lower”. In my opinion, 
this interpretation is incorrect. He refer-
ences Muhs (2005). I have included the 
relevant graph from the reference he 
cited. Anyone can see that CO2 levels 
were just about the same now as they 
were 125,000 years ago, if you exclude 
the anthropogenic spike in CO2 that 
is obviously present today and whose 
appearance is nearly instantaneous, 
even on a graph with a time scale of 
175,000 years. 

I truly hope that Dr. Howard is famil-
iar with the well known scientific con-
cept of hysteresis, wherein a lag occurs 
between the application and the removal 
of a force or field and its subsequent 
effect. This effect is the core basis for 
the current warnings of the effects of 
global warming. The planet’s climate 
is in a state of flux wherein the forcing 
due to anthropogenic green house gases 
has yet to make their way through the 
earth’s systems. Again, these are basic 
scientific concepts that have been around 
for a very long time.

I also take issue with the assertions by 
McClenney and Dr. Howard that geolo-
gists have either not been included in dis-
cussions regarding climate change or the 
climatologists have not looked at the geo-
logic record. I did some basic research on 

Discussion of Anthropogenic 
Climate Change in Recent 
Issues of TPG
Andrew M. Koenigsberg, CPG-07973
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the web after reading McClenney’s and 
Howard’s articles. Unlike them, I kept 
my search confined to peer-reviewed 
journals, such as Science, Nature, PNAS 
and JGR and avoided web sites and blogs 
that had an axe to grind on one side or 
the other.

It did not take me long to find dozens of 
peer-reviewed articles such as Crowley 
(2000) which looked at climate data for 
the last 1000 years and concluded that 
“The combination of a unique level of 
temperature increase in the late 20th cen-
tury and improved constraints on the role 
of natural variability provides further 
evidence that the greenhouse effect has 
already established itself above the level 
of natural variability in the climate sys-
tem. A 21st-century global warming pro-
jection far exceeds the natural variability 
of the past 1000 years and is greater than 
the best estimate of global temperature 
change for the last interglacial.” 

Others have looked back as far has 
almost half a million years (Hansen et 
al., 2007) and provide an assessment 
much different from what I have read 
in this publication:

Palaeoclimate data show that the 
Earth’s climate is remarkably sensitive 
to global forcings. Positive feedbacks pre-
dominate. This allows the entire planet 
to be whipsawed between climate states. 
One feedback, the ‘albedo flip’ property 
of ice/water, provides a powerful trig-
ger mechanism. A climate forcing that 
‘flips’ the albedo of a sufficient portion 
of an ice sheet can spark a cataclysm. 
Inertia of ice sheet and ocean provides 
only moderate delay to ice sheet disin-
tegration and a burst of added global 
warming. Recent greenhouse gas (GHG) 
emissions place the Earth perilously 
close to dramatic climate change that 
could run out of our control, with great 
dangers for humans and other creatures. 

Carbon dioxide (CO2) is the largest 
human-made climate forcing, but other 
trace constituents are also important. 
Only intense simultaneous efforts to 
slow CO2 emissions and reduce non-CO2 

forcings can keep climate within or near 
the range of the past million years. The 
most important of the non-CO2 forcings 
is methane (CH4), as it causes the sec-
ond largest human-made GHG climate 
forcing and is the principal cause of 
increased tropospheric ozone (O3), which 
is the third largest GHG forcing. Nitrous 
oxide (N2O) should also be a focus of 
climate mitigation efforts. Black carbon 
(‘black soot’) has a high global warming 
potential (approx. 2000, 500 and 200 for 
20, 100 and 500 years, respectively) and 
deserves greater attention. Some forcings 
are especially effective at high latitudes, 
so concerted efforts to reduce their emis-
sions could preserve Arctic ice, while also 
having major benefits for human health, 
agricultural productivity and the global 
environment. 

The above did not come out of some 
Sierra Club screed, but a peer reviewed 
article in the Philosophical Transactions 
of the Royal Society – published just last 
year. I would dearly love someone to tell 
me what possible motivation respected 
scientists would have to publish such 
conclusions if they did not think the data 
supported their interpretations. 

My reading of the myriad journal 
articles on the subject is that many 
respected researchers are concluding 
that we are rapidly approaching a point 
where the climate is about to get driven 
way out of the comfortable norm we have 
enjoyed the last 1000 years and that 
we are heading into unknown territory 
based on meager human history. They 
look at the geologic record of climate 
change and see that the planet is head-
ing towards a time when the climate is 

going to become far less hospitable to 
mankind. The planet will most certainly 
survive – the question is whether it will 
be a planet we recognize or in which we 
can survive.

I absolutely agree with both McClenney 
and Howard that mankind has been 
a poor steward of this planet and that 
there have been many changes in earth’s 
climate in the past that exceed what we 
observe at the present time. I disagree 
with their conclusions that anthropogen-
ic greenhouse gases are not contributing 
to these changes. 

My opinion is that some members of 
the geologic profession may be blinded 
by the “present is the key to the past” 
[or vice versa] paradigm. We are in a 
time unlike any in geologic history, in 
that there are 6 billion people on this 
planet who are extracting carbon from 
geologic reservoirs and deposits that 
accumulated over hundreds of millions of 
years and putting that carbon back into 
the atmosphere in a matter of decades. 
Mankind has already demonstrated that 
it can be an agent of geologic change – 
why is it so hard to conclude that we can 
be an agent of climatic change as well?

I also agree that there are events such 
as super-volcanic eruptions and asteroid 
impacts which are beyond our control. 
However, I disagree that greenhouse 
gas emissions are not within our abil-
ity to control. Humanity did it before 
by controlling Chlorofluorocarbons and 
that effort occurred within the last two 
decades. 

In addition, other well-known earth 
scientists and researchers have weighed 
in on this issue, including Richard Alley 
(note-a video of his opinions of this issue 
can be found on the GSA website), Wally 
Broeker, and Lonnie Thompson. From 
what I have read, the concept of anthro-
pogenic climate change is accepted by 
every major scientific organization on 
the planet and the vast majority of main-
stream scientists as well. For example, 
the American Geophysical Union (AGU, 
2008) stated, in part that “With climate 
change, as with ozone depletion, the 
human footprint on Earth is apparent.”  
The AGU called for concerted action in 
no uncertain terms. The AGU is an earth 
science organization whose members 
contributed to the Intergovernmental 
Panel on Climate Change reports, which 
should put to rest the assertion made 
by some AIPG members that geoscience 
professionals have been left out of the 
discussion on climate change.

OPINION PIECE
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Should AIPG wish to put forth a 
position statement on climate change, 
it would behoove the Institute to first 
engage in an exhaustive and unbiased 
review of the relevant peer-reviewed 
literature before doing so. In my opinion, 
unless the Institute can provide substan-
tive evidence that climate science is 
wrong, the Institute would be better off 
remaining silent on the issue, because it 
otherwise runs the risk of condemning 
itself to irrelevancy.
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Last year, 2007, marked my 47th 
year in the business of hydrogeologic 
consulting. Some of my colleagues have 
suggested that I have seen many changes 
in our field and that they might be of 
interest to younger members of the 
Northeast Section. So, I shall try to 
dredge up some memories for a series of 
articles for our Newsletter that may be 
of some interest.

I graduated from Rensselaer 
Polytechnic Institute (RPI) in Troy, New 
York, in 1959 with a B.S. in Geology. 
Among my more notable professors were 
Sheppard Lowman, Jim Dunn, Sam 
Katz, Jack Elam and Bob LaFleur. I 
really did not fully appreciate it at the 
time, but the geology program at RPI 
was unusually strong. I was exposed to 
65 credit hours in geology and geophys-
ics, and most of the courses in my junior 
and senior years were also listed in the 
graduate catalog. We took courses along-
side Masters and Doctoral candidates, 
and although I am sure they were held 
to higher grading standards, the basic 
course materials were the same. 

These many years later, I still find 
utility in my RPI course work, especially 
in glacial geology, geomorphology and 
petroleum reservoir geology. The last of 
these was a better introduction to fluid 
flow in the subsurface than the ground-
water geology course based on the 1937 
text by C. F. Tolman. Although the clas-
sic paper on the non-equilibrium formula 
had been published by C. V. Theis in 
1935, this foundation of modern quan-
titative hydrogeology was absent from 
Tolman’s 1937 text. 

When I started in Geology at 
Rensselaer in 1955 with the Petroleum 
Geology option, the graduating seniors 
in the department were receiving the 
highest job offers of any engineering or 
science discipline at RPI. By 1959, Saudi 
Arabian crude was first arriving at new 
refineries in Delaware and the oil and 
gas business was going through one of 
its classic shakeouts, letting experienced 
U. S. based petroleum geologists go and 
hiring almost no new ones. I got married 
to Judy and then started scrambling, 
looking for work of any kind in geology – 
anyone who knows me will recognize that 
I have always been an optimist.

I joined Leggette, Brashears & 
Graham in October 1960 after complet-
ing a stint of active duty in the New York 
Air National Guard. At that time, LBG 
consisted of the three name partners, 
five ground-water geologists, and one 
secretary. At that time, to the best of 
our knowledge, the entire field of con-
sulting in ground-water geology in the 
United States, and perhaps worldwide, 
consisted of LBG, William F. Guyton & 
Associates in Austin, Texas, Robertson 
and Roberts in Seattle and a fledgling 
Geraghty, Miller and Hickok on Long 
Island, the last firm led by ex-LBG 
employees. 

If the term “ground-water geology” and 
“ground-water geologist” seem strange 
to present-day practitioners, it was a 
title derived from the Ground Water 
Branch of the U. S. Geological Survey, 
where the three founders of LBG spent 
much of their early careers. The terms 
“hydrogeology” and “hydrogeologist”, 
which are so familiar to us now, were 
really not part of the professional vocab-
ulary until Davis and DeWiest published 
a popular textbook “Hydrogeology” in 
1966.

LBG was based in midtown New York 
City, at Fifth and Forty-Fifth, a short 
walk from Grand Central Station. This 
was the era when almost every U.S. 
corporation had its headquarters in 
Manhattan and communications were 
nowhere near where they are today. Our 
phones were rotary dial phones. Our first 
copier was a thermo-facsimile machine 
that produced sepia-colored copies that 
faded unless protected from light. Our 
secretary typed up to 10 copies of reports 
using onion-skin paper and carbon paper 
inserts. Typos were a costly delay. Have 
any of you ever seen carbon copies?

One of the delights of the 60s 
era was periodic visits from notable 
hydrogeologists. Max Leggette, Brash 
Brashears and Jack Graham were all 
graduates of senior positions in the 
U.S. Geological Survey. Whenever their 
friends from the Survey or ex-Survey 
employees were in New York, they 
commonly came to visit and we were 
often invited to lunch with them. The 
venue was the then-famous Cattleman 
Restaurant on the first floor of our build-

ing. As a rookie at LBG, I got to have 
lunch with C. V. Theis, Hilton Cooper, 
Ray Kazmann, Irv Rorabaugh, Gerry 
Parker, Bill Walton, Herb Hudson, Stan 
Norris, Sol Lang, Fred Klaer and Nat 
Perlmutter, among others, a heady expe-
rience for an entry-level staffer. This was 
the era when leaky aquifer theory was 
just beginning to be understood, and 
I strongly recall Brash, who had seen 
observational evidence of leaky aquifers 
in the Atlantic Coastal Plain, having 
in-depth arguments with Ray Kazmann, 
whose experience in the Midwest and in 
the Mississippi Embayment of Louisiana 
led him to believe that thick clays were 
true aquicludes.

In my initial years of work, I was 
involved almost 100 percent in one or 
more aspects of ground-water supply. 
At that time, Suffolk County on Long 
Island was growing by leaps and bounds, 
and LBG was kept hopping assisting the 
Suffolk County Water Authority with 
locating, logging and designing upwards 
of 20 deep wells each year. Those wells, 
mostly drilled by the relatively-new 
reverse-circulation rotary method, with 
no drilling mud, produced 700 to 2,400 
gpm, with 60 to 100 feet of stainless 
steel well screens and gravel packs 
placed in under-reamed boreholes in the 
Cretaceous Magothy Formation. 

The mid-60s drought, still the long-
term drought of record in the northeast, 
put me out in the field almost every day 
supervising 5 to 7 drill rigs at a time, 
trying to increase the ground-water 
supplies for Bergen County, New Jersey 
and Rockland County, New York. I was 
expected to file a daily report to the 
client and to LBG, and did so using a 
portable Remington manual typewriter 
balanced on my knees in my car, using 
onion-skin paper and carbon paper to 
make multiple copies.

We ran a lot of pumping tests before 
the era of pressure transducer/data 
logger units, with manual measure-
ment using chalk and steel tape and 
electric tapes, and with automation pro-
vided by Stevens float-activated water-
level recorders. In those days before 
AQTESOLV, we did a lot of manual 
plotting of semi-log and log-log graphs 
of drawdown data on Keuffel & Esser 

LOOKING BACK-Part 1 of 4
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or Dietzgen graph paper, laborious time-
consuming work that bent one’s mind. 
Where data corrections had to be made 
for barometric, tidal or seasonal water 
level trends, they were done manually 
as overlays to the raw field data. Well 
field design exercises involved extensive 
tables of drawdown influences and their 
impacts on well field yields, essentially a 
trial-and-error method of calculation. 

There were no electronic calculators 
in those days; we used slide rules to 
do our quantitative work. I recall viv-
idly how excited we were when the first 
hand-held Texas Instruments electronic 
calculators hit the market at affordable 
prices. Imagine, add, subtract, multi-
ply, divide, square root, trig functions, 
all to multiple decimal-place accuracy! 
Yet, those of us who grew up with slide 
rules understood that accuracy to more 

than three-digit precision was silly and 
not supported by the precision of the 
underlying data – a hard lesson to teach 
to people who have had calculators and 
computers for all of their educational and 
professional lives.

During that time, most bedrock test 
wells were drilled by the cable-tool 
method, as that was the equipment that 
most well drillers owned. The majority 
of the work was done by Bucyrus-Erie 
24W and 28L rigs, and 20 to 25 feet of 
progress per day was pretty good. When 
we wanted to estimate the yield progress, 
we conducted bailer tests, in which a 
flap-valve bailer was lowered into the 
borehole below the water level, removed 
quickly, dumped and then the process 
was repeated. For wells with public 
water supply potential, the bailer test 
was deemed successful when repeated 

bails showed no significant decline in 
the water level, i.e., the water level fully 
recovered in the time between bailing 
cycles.

In those early years of my employ-
ment, LBG did some minor contami-
nation work, but I was not directly 
involved. I do recall that Brashears did 
a gasoline contamination site in Rhode 
Island before gas chromatography came 
into common use in commercial labs, 
by employing the “taste and odor test”, 
which he did himself in the field and 
then submitted samples to a laboratory 
which apparently had people with more 
refined palates do the same thing. Can 
you imagine a modern hydrogeologist 
submitting his/her body to the indignity 
of the taste and odor test?

                                                                                                               LOOKING BACK

Proposal: A Federal 
Earth Systems Science 
Agency 

A group of highly respected former 
federal science officials is calling for 
merger of the USGS and NOAA into 
an Earth Systems Science Agency. 
The proposal is in the new issue of 
Science:

The United States faces unprec-
edented environmental and econom-
ic challenges in the decades ahead. 
Foremost among them will be climate 
change, sea-level rise, altered weather 
patterns, declines in freshwater avail-
ability and quality, and loss of biodiver-
sity. Addressing these challenges will 
require well-conceived, science-based, 
simultaneous responses on multiple 
scales, from global and national, to 
regional and local. The executive and 
legislative branches of the federal gov-
ernment and of the states will have 
to transcend bureaucratic boundaries 
and become much more innovative in 
developing and implementing policy 
responses

We strongly believe organizational 
changes must be made at the federal 
level to align our public institutional 
infrastructure to address these chal-
lenges. The most pressing organiza-
tional change that is required is the 
establishment of an independent Earth 
Systems Science Agency formed by 
merging the National Oceanic and 
Atmospheric Administration (NOAA) 

and the U.S. Geological Survey 
(USGS).

The lead author on the Science 
proposal is Mark Schaefer, a former 
acting director of the USGS and senior 
official in the Interior Dept. Mark and 
I served on the National Research 
Council’s Board on Earth Sciences and 
Resources (BESR) a few years ago, 
and with Steve Bohlen, then head of 
the Joint Oceanographic Institutions, 
wrote a letter to the chair of BESR, 
urging a re-examination of the federal 
earth science agencies. 

Among the recommendations we 
made in the July 4, 2005 letter were:

Overall, we see the need for bet-
ter coordinated policy formulation 
and implementation for the national 
earth science enterprise. The geologi-
cal, hydrological, and biological work 
of the USGS, coupled with the oceanic 
and atmospheric work of NOAA, offers 
a potentially integrated approach to 
earth science.

Note: This article is excerpted from 
the blog managed by Arizona State 
Geologist, Dr. Lee Allison, MEM-0328. 
Dr. Allison’s blog can be found at www.
azgs.az.gov.

HAVE YOU SIGNED 
UP A MEMBER 

LATELY?

REQUIREMENTS 
FOR GENERAL 
MEMBERSHIP

EDUCATION: 
30 semester or 45 quarter 

hours in geological sciences*
with a baccalaureate 

or higher degree

SPONSORS:
 1 required from a CPG or 

Member

SIGN-UP FEE (prorated): 
Dec-Mar = $90;

 Apr-Jun = $67.50;
Jul-Sep = $45; 

Oct-Nov = $22.50

ANNUAL DUES: 
$90 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 subdis-
ciplinary specialties that are 
part of the science of geology, 
e.g., geophysics, geochemistry, 
paleontology, petrology, etc.
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Chapter Sponsor:

Thomas Berg, CPG-08208

TEST YOUR KNOWLEDGE

1. The stress tensor “T” can be written as the sum of the spherical 
or hydrostatic tensor “S” (that part of the stress that causes only 
hydrostatic conditions and change in volume with no distortion) plus 
the deviatoric stress tensor “D” (that part of the state of stress that 
deviates from hydrostatic and causes distortion). Thus, T = S + D. 
Given then the stress tensor: 

       12   4  0

        4  9           -2

        0          -2            3
What is the corresponding deviatoric stress tensor? 

4 4 0a) 
4 1          -2

 0          -2          -5

2 6         -3b) 
1 2         -4      

 6 3         -1

8 3 6c) 
     -2 1 4
     -1 6 8

2. In late Precambrian, an ocean separated the Siberian Craton from 
the Eastern European Craton. Rifting and spreading occurred from 
this time through the Silurian, when a subduction zone developed 
on the west side of the Siberian Craton followed by plate conver-
gence and eventual continental collision in the Carboniferous Period 
(Hercynean Orogeny). What mountain chain is a direct result of this 
event?

 
Zagros Mountainsa) 
Ural Mountainsb) 
Caledonian Mountainsc) 

3. As an example of an urban geology problem, metal pipes buried in 
a clay-shale are found to be highly corroded. Which of the chemical 
weathering equations shown below is more likely related to this 
predicament?

CaCOa) 3 + H2O + CO2 → Ca++ + 2(HCO3)-

4 FeSb) 2 + 14 H2O + 15 O2 → 4 Fe(OH)3 + 8 H2SO4

CaSOc) 4 + 2 H2O → CaSO4 . 2 H2O

4. Which of the following choices constitutes an ore of nickel?

Cassiteritea) 
Wolframiteb) 
Pentlanditec) 
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Daniel J. St. Germain, CPG-07858

Thank you for completing the Climate 
Change survey. I am happy to report 
that over 25 percent of the membership 
completed the survey and most were 
not bashful at adding their views on the 
subject in the comments section of the 
survey. Please understand that there is 
a lot of information and comments for 
the committee to review so please be 
patient as they digest the responses and 
comments. My initial reaction is that the 
survey reveals that our membership has 
very strong diametrically opposed views 
on this subject.

Some have questioned why we con-
ducted the survey and why we are even 
discussing climate change since we are 
a professional organization not a techni-
cal society. You have me to blame. After 
receiving numerous e-mails I decided to 
form the ad hoc Committee on Climate 
Change to respond to the membership. 
The committee would have two goals.

1. to vet multi-disciplinary scientific 
papers on climate change to educate 
the membership, and

2. to determine if we could develop 
a position statement on climate 
change.

First of all, I want to publically thank 
the members of the committee; Sam 
Gowen (Chair), Cindy Cason, Robert 
Conger, Mary Crowl, Drew Diefendorf, 
Doug Ganey, Jim Howard, Barbara 
Murphy, Laurie Scheuing, and Steve 
Schurman. I think this is a well bal-
anced group and they have all acted in 
an extremely professional manner while 
working together to vet a very challeng-
ing subject. I have learned a great deal 
reading their e-mails. They are a very 
active group and I have trouble keeping 
up with their required reading as they 
debate the need and potential form of a 
position statement on climate change. 
They have an extremely difficult task 

ahead of them and I think we all owe 
them a great deal of thanks for their 
time and hard work.

Secondly, I understand that many of 
our members have expressed concern 
with including climate change articles 
in the TPG. The TPG is a tool we are 
using to communicate with the member-
ship. Various members have agreed to 
publish articles on climate change in the 
TPG. These articles express the views of 
the authors and do not reflect the views 
of the AIPG or the National Executive 
Committee. Our goal is to present views 
on all aspects of climate change so that 
we all can learn more about climate 
change.

The second goal of the committee is to 
debate the merits of developing a posi-
tion statement on climate change. Please 
keep in mind that they may decide to 
develop a position statement that may 
take many different forms; from being 
fairly polarizing to being fairly neutral, 
to promoting the role of geologists in the 
public debate, to deciding to not develop a 
statement at all. Then the recommended 
position statement will be discussed at 
the National Executive Committee to 
determine if it is officially adopted as an 
AIPG Position Statement. I understand 
that many of the membership think we 
should take a strong stance on leading 
the climate change debate and what 
seems like an equal portion of the mem-
bership think we should stay out of it. 
All of these views have merit and only 
time will tell what is decided.

Many of our membership think in sci-
entific terms when discussing the merits 
of developing a position statement on 
climate change. I think you also have to 
keep in mind that the AIPG is a busi-
ness. I for one would be uncomfortable 
making a decision to publish a position 
statement on something I thought might 

dramatically affect the financial stabil-
ity of the AIPG.

Below are some anonymous excerpts 
from some of the comments we received 
from the survey. I thought we would 
share some of them with you before 
an official survey summary was pre-
sented.

AIPG’s position should be that the 
issue is very complicated and the debate 
is far from over. More participation in 
the debate should be encouraged, not 
stifled. It seems to me that there are 
very few individuals that have a broad 
enough education and experience to be 
true experts in the field.

An AIPG position paper should be 
neutral in tone, but emphasize the impor-
tance of geology in understanding the 
history of climate on the earth, the pro-
cesses affecting climate and in dealing 
with future changes. It should encourage 
decision-makers to include geologists in 
key roles in advisory bodies.

Publishing a technical position paper 
based on the opinions of our membership, 
most of whom are straying so far from 
their own areas of expertise, would be of 
questionable ethics.

Just because we studied historical geol-
ogy doesn’t make us any more informed. 
And even if there is no anthropogenic 
change, it seems to me that it makes sense 
to try to keep our air and water clean.

Regardless, the AIPG should stick to 
presented well-vetted factual data from 
both sides of the issue and, as is appropri-
ate, let the members make up their own 
mind based upon the data presented.

Climate Change – 
Part III
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Considerable uncertainty exists in the 
exact cause and effect of anthropomor-
phic impact on climate change, however, 
advancing mitigation of the probable 
impacts of burning of fossil fuels, defor-
estation, etc. on the climate, no matter 
how large or small the effect, not only 
would help mitigate or attenuate mans 
contribution to increasing global tem-
perature, but more importantly would 
enhance energy generation efficiency and 
independence by employing and advanc-
ing alternative passive energy generation 
(wind, solar, geothermal, hydro-power), 
coupled with increased use of nuclear 
power, thereby making us less dependent 
on oil and therefore less dependent on 
foreign oil and the political and economic 
strangle-hold on us now.

The evidence that human activities 
are exerting an influence on our global 
climate is so overwhelming that any-
thing less than acknowledgement of this 
fact would be an embarrassment to the 
profession.

The AIPG should acknowledge that 
climate change is occurring; that anthro-
pogenic activities are a primary factor; 
that actions must be taken starting 
now to address this to have any hope of 
impacting the outcome and acknowledge 
that such actions may not be sufficient to 
prevent some future impact; and stress 
that man will need to learn to adapt to 
whatever change does occur because our 
ability to impact the outcome may be lim-
ited. It is very important for the AIPG to 
not stick its head in the sand about this 
issue. The data is there.

I find it astonishing – and dishearten-
ing – that responsible geoscientists and 
their associations can seriously claim, in 
the face of the growing body of evidence, 
that we really can’t tell that humans 
are seriously affecting global climate. 
Certainly there have been natural climate 
swings in the past, and one can argue 
that we’re just another natural agent of 
change; but what is problematic at pres-
ent is the RATE of change, for which I 
am convinced that humans are in large 
measure responsible, which not only 
puts exceptional adaptive pressure on 
ecosystems, but will impose tremendous 
human suffering on populations of many 
nations that are ill-equipped, economi-
cally or technologically, to cope with the 
rapid changes.

There is too little attention paid to: the 
complexity of multiple mechanisms of 
different intensity and frequency, the role 
of solar radiation variability, the geologic 
time scale, recent continental glaciation, 
the science is not “settled”, that models 
are guesses at best and simplify a complex 
situation (if started in 1900 none predict 
the cooling in the 1950’s - 1970’s and so 
they are seriously flawed).

I doubt that over a few hundred years 
at best, that man can influence the cli-
mate of the Earth. One volcanic eruption 
can do more harm in one week than man 
can do in one century.

As reported in the current media, it 
appears to me that “man induced climate 
change” is a political issue not a “proven” 
scientific fact. AIPG should stick to pro-
fessional affairs an stay out of the politics 
except to point out that true science and 
geologists do not generally agree that 
there is any specific cause for historic 
shifts in climatic conditions.

With the data that is presently avail-
able I think that, as in the past 4.5 bil-
lion years the climate is changing. It is 
natural and is to be expected. I think at 
present we do not know and certainly 
do not understand the effects of man-
made greenhouse gases. Unfortunately, 
this issue has gone to where it does not 
belong-politcal with politicians with no 

technical background grandstanding on 
something they no nothing about.

And my personal favorite….. 
Wonder whether we are a pimple on 

Mother Nature’s rump?

Introduction to Well Logs and Log Analysis for New Hires
• A review of well logs in petroleum exploration and development.

-Prerequisites for finding commercial reserves.
-Exploration techniques.
-Integration of geophysical exploration records with log data.
-Calculating reserves and field size.
-Importance of economics and risk analysis.
-Drilling and logging.

• Lithologic and mud logs.
• Electric logs.
• Basic and specialized porosity logs.
• Other logs and log curves used in exploration and 

production work.
• Selecting log suite.
• Basic log analysis (recognizing pay zones). 
• Identification and classification of logs and well 

log data management.
A product of Geoscience Data Management, Inc.

Author: Robert Font, PhD, CPG, PG
Power Point slides with review and self assessment questions. 

 AIPG accredited 1 CEU (with exam) or 0.5 CEU (without exam). 
Reference CD available

To order the course or for more information go to www.aipg.org.

New On-line Course 
Now Available

CLIMATE CHANGE-PART III

FREE RESUME 
POSTING

POST AND VIEW 
RESUMES FOR
FREE ON THE

AIPG NATIONAL 
WEBSITE

VIEW JOB 
LISTINGS FOR 

FREE
www.aipg.org

Click on Job Target.
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William J. Siok, CPG-04773

                                                                                      EXECUTIVE DIRECTOR’S COLUMN

Dear Members and Friends,
A few days remain until the main 

AIPG event of 2008. The 3rd IPGC and 
the Joint AIPG/AHS Annual Meeting 
will bring together colleagues from 
Europe, Canada, the USA, and of course 
Arizona for field trips, seminars, social 
events, and good company!

The AIPG annual meeting has evolved. 
Our annual meetings once were primar-
ily business oriented. The gathering, 
always collegial, once was essentially an 
exclusively AIPG event. The 2008 con-
vention is much different, thanks to the 

efforts of dozens of people affiliated with 
AIPG, the Arizona Hydrological Society, 
the Northern Arizona University, the 
Canadian Council of Professional 
Geoscientists, the European Federation 
of Geologists, the Arizona Geological 
Survey, and more. 

These are interesting times with vola-
tile energy prices, political instability in 
the mid-east particularly, the presiden-
tial campaign at home, a weak dollar, 
the uncertain stock market, and global 
weather patterns causing consternation. 
In spite of all this, our professional soci-
eties manage to continue delivering ser-

vices to a very busy, gainfully employed 
membership. 

The 2008 AIPG Event will provide 
some respite even while short-term eco-
nomic prospects are on shaky ground. 
The 3rd IPGC and the Joint AIPG/AHS 
Annual Meeting will provide an excep-
tional venue for collegiality, continuing 
education, and business opportunity. 
You still have time to register and attend 
this gathering of geoscientists, engi-
neers, and attorneys, representing gov-
ernment, business, and academia.

Please Do!

Welcome to the 3rd IPGC 
and the Joint AIPG/AHS 
Annual Meeting!

2008 has passed the halfway point and 
the Foundation has made many positive 
steps forward!

I set out with a few goals for the 
Foundation for 2008. They are:

1. Increase visibility;

2. Increase the number of Foundation 
Board members; and

3. Prepare a Strategic Plan.
Many members have heard of the 

Foundation and have made finan-
cial contributions to help support the 
educational and research activities of 
the Foundation. However, it is impor-
tant that all AIPG members know the 
Foundation and what the Foundation 
can and could do with your support.  At 
present, even in these stretched eco-
nomic times, approximately 5% of the 
AIPG members contribute financially to 
the Foundation. This is primarily done 
during the annual member renewal.  
My goal is to improve upon the 5% par-
ticipation through increasing visibility 
so that all AIPG members know what 

the Foundation is and how it can help 
you and your section. Improving both 
of these will strengthen our profession 
and AIPG. 

Because we are here to help support 
AIPG, the Foundation will become more 
visible in TPG.  For example, check out 
the Foundation Report in this issue of 
TPG and let me know your thoughts.  
Look for more articles in upcoming issues 
of TPG that provides you with more 
information on the programs that the 
Foundation supports.

Get involved. What better way learn 
about something new than to become part 
of it! There are currently ten Foundation 
Board members. The bylaws were modi-
fied last year to increase the number of 
Board members from nine to nineteen.  
Please contact me or any of the Board 
members if you are motivated and want 
to help the Foundation grow.

To grow or move forward, we need a 
plan. The Board will review a draft Five-
Year Strategic Plan for the Foundation.  
We hope to adopt this plan at the Annual 

Meeting in Flagstaff and begin imple-
menting the Strategic Plan later this 
year. Once adopted, we will invite AIPG 
members to help make the goals of the 
plan reality.

The Foundation has received 
$11,175.00 in donations through June 
30, 2008. We have supported $18,000 in 
grants to the following recipients:

  AIPG - $4,000
  AGI Student Interns - $7,500
  Geological Society of America - $2,500
  Kentucky Section - $2,000
  Nevada Section - $2,000
  Minnesota Section - $441

Thank you for taking time to read this 
article and I hope that you will contrib-
ute to the Foundation each year, in any 
way possible, so that we can continue to 
support all of the education and research 
grant applications and programs. We 
can only do this with your financial 
support!

Thank you.
Ray Talkington, CPG-07935 

Chairman 

AIPG Foundation Chairman’s Annual 
Report to the Membership
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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

Whitewashing Toxic 
Chemicals and the Ethical 
Use of Statistics in 
Geoscience

Perry Rahn, CPG-03724, sent me 
an article from the May 12, 2008 issue 
of Newsweek entitled “Whitewashing 
Toxic Chemicals” by Sharon Begley. 
Ms. Begley’s article is based on George 
Washington University’s David Michaels’ 
new book, Doubt is their product: how 
industry’s assault on science threatens 
your health. The issue involves the meta-
analysis, that is, the combination of 
various studies to produce “more author-
itative conclusions” that may be used to 
disguise the toxic character of a particu-
lar contaminant. The tobacco industry 
studies countering the adverse effects 
of smoking are cited as an example. 
Another cited example is comparing the 
cancer rates of those exposed to chromi-
um-laced water. According to the article, 
only inhaled, not ingested chromium, 
causes lung cancer. Comparisons of lung 
cancer rates among factory workers, who 
are exposed to inhaled chromium, with 
the general lung cancer rates among a 
much larger population of surrounding 
residents would result in a finding that 
“chromium” is only weakly carcinogenic 
for lungs,’ giving the chemical a nice 
coat of whitewash.” It’s all a question 
of which studies are combined into the 
meta-analysis. Rahn’s comment on the 
article was “unethical scientists?”

Begley does point out the Michaels’ 
argument would be stronger if he includ-
ed examples of studies in which risks 
were overstated and that industry is 
sometimes correct in its countering stud-
ies. The case of asbestos risks comes to 
mind along with the recent court cases 
that have dismissed tort cases because 
the plaintiff’s attorney shopped for both 
“victims” and favorable experts whose 
examinations of the plaintiff were mini-
mal at best. Those of you interested in 
this topic should read Michaels’ book.

This prompts me to reflect on the ethi-
cal use of statistics in the geosciences. 
In column 32 (July 1998) I noted that 
the American Statistical Association’s 
Code of Ethics explicitly addresses the 
ethical use of statistics by anyone using 
statistics, regardless of whether they are 
members of the ASA. The Preamble to 
the ASA’s Code of Ethics states the fol-
lowing in parts B and C (http://www.
amstat.org/profession/index.cfm?fusea
ction=ethicalstatistics).

Scientific and engineering research in 
all disciplines requires the careful design 
and analysis of experiments and observa-
tions. To the extent that uncertainty and 
measurement error are involved—as they 
are in most research—research design, 
data quality management, analysis, and 
interpretation are all crucially dependent 
on statistical concepts and methods. 
Even in theory, much of science and 
engineering involves natural variability. 
Variability, whether great or small, must 
be carefully examined both for random 
error and for possible researcher bias or 
wishful thinking.

Statistical tools and methods, like 
many other technologies, can be employed 
either for social good or for evil. The 
professionalism encouraged by these 
guidelines is predicated on their use in 
socially responsible pursuits by morally 
responsible societies, governments, and 
employers. Where the end purpose of a 
statistical application is itself morally 
reprehensible, statistical professional-
ism ceases to have ethical worth.

Because society depends on sound 
statistical practice, all practitioners of 
statistics, whatever their training and 
occupation, have social obligations to 
perform their work in a professional, 
competent, and ethical manner. This 
document is directed to those whose 
primary occupation is statistics. Still, 
the principles expressed here should also 
guide the statistical work of professionals 
in all other disciplines that use statisti-
cal methods. 

Geoscientists use statistics in a vari-
ety of ways in our professional work. One 
of the most common problems I observe 
involves the number of data points, n, 
used in the analysis. The first statistical 
law I learned in my first statistical class 
is the law of large numbers; the larger the 
number of data points, the more likely 
that the derived statistical parameters 
approach their true values. An n value 
of 5 or 10 is less likely to produce a 
reliable result that an n value of 100 or 
1,000. While I recognize that obtaining 
a large number of comparable samples 
for a statistical analysis can be difficult 
in many of our regular assignments, the 
problems resulting from using a small 
n should be explicitly commented on in 
our analyses.

However, a small n is not the only 
problem geoscientists face. Some of these 
problems were highlighted in a very 
useful course I took on geological data 
analysis. The mantra of the course was 
“It depends; is the answer geologically 
reasonable?” The following provides an 
example in which some of the “statisti-
cally correct” answers are geologically 
unreasonable as well as being an exam-
ple of an analysis where n is small.

Smith and Flanagan (1956)1 studied 
the changes in radioactivity as a func-
tion of weathering in two phases of New 
Hampshire’s Conway Granite known as 
the “green phase” and the “red phase.” 
Their analysis was based on 44 samples, 
10 from the fresh green phase, 9 from 
the weathered green phase, 12 from the 
fresh red phase, and 12 from the weath-
ered green phase. 2

Basic statistical analysis of the data 
(n, mean, median, standard deviation, 
skewness, minimum, maximum, etc.) 
show that both the fresh and weathered 
green phases have skewed distributions 
while fresh and weathered red phases 
have approximately normal distribu-
tions. The Student’s t-test was employed 
to assess the equivalence of the pairs 
of data. The parametric F-test and the 

1. Smith, W.L., and Flanagan, F.J., 1956, American Journal of Science, v. 254, pp. 316-324
2. I thank Professors Keith Turner and Graham Closs, CPG, of the Colorado School of Mines for this example, for their analyses, and 

for providing a very interesting and useful course.

PROFESSIONAL ETHICS AND PRACTICES - Column 117
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non-parametric Levene’s test were used 
to test the equality of variance and the 
parametric t-test was used to test the 
equality of the means. The results are 
shown in the following diagram.

There are 6 mathematically possible 
comparisons of the 4 sample groups but it 
is not geologically reasonable to compare 
fresh green with red weathered or fresh 
red with weathered green.

The geological questions asked in the 
exercise and their answers are:

1. Does the radioactivity vary between 
the granite phases? The fresh phas-
es are different.

2. What is the effect of weathering 
on the radioactivity of each phase? 
The weathered phases are differ-
ent, although they are more similar 
than the fresh phases, but we are 
unsure of the result. Analyses of 
more samples could help resolve the 
question.

3. Based on the statistical analyses, 
what geological inferences can be 
drawn concerning the weathering 
processes? Weathering affects the 
green phase but not the red phase.

4. What additional geological inves-
tigations would you undertake to 
further resolve the inferences drawn 
in 3? What additional mineralogic 
characterization could be undertak-
en (beyond quartz and K-feldspar) to 
learn if there were differences in the 
types and/or proportions of U, Th, 
and K accessory minerals between 
the granite phase (i.e., additional 
sources of radioactivity? Is the radio-

activity in biotite or in other miner-
als or both? Radioactivity analyses 
of different minerals and/or their 
proportions are required to answer 
this question.

Geostatistical analysis and kriging is 
an increasingly used technique in a vari-
ety of geoscience applications although 
its initial and perhaps still primary use 
is ore reserve and resource analysis 
and modeling. Here the problem of a 
small n is usually not an issue.3 Jan 
Merks, a Canadian statistician, is a 
noted opponent of the use of geostatis-
tics whose rants on the subject can be 
found at http://www.geostatscam.com. 
Merks’ chief hang-up with geostatistics 
concerns the lack of concern about the 
degrees of freedom involved in Fisher’s 
F-test for variance. Geostatistics (krig-
ing) assumes that there is a spatial rela-
tionship between sample points. This 
relationship is not based on statistical 
analysis but rather the countless obser-
vations of spatial dependence over the 
years of working with ore deposits and 
is more fundamentally based on the 
geochemistry of mineral precipitation. 
Merks objects to the lack of statistical 
“proof” of spatial dependence, but then 
Merks is a statistician not a geoscien-
tist.

The resulting semivariograms pro-
vide a measure of the distance over which 
the value at one point can be used to 
predict the value at a point at some dis-
tance away. Semivariograms also show 
the variability of repeated samples at the 
origin point (0 distance), the nugget, and 
the overall semivariance of all samples 

(the sill).4 Valid geostatistical analysis 
depends on having an accurate geologi-
cal model, representative samples, and 
validated data points. The most common 
problems with geologic data occur in the 
sample collection and preparation stages. 
If  either or both of these steps result in 
bad data, no amount of statistical analy-
sis can correct the problem; as the saying 
goes, “garbage in—garbage out” (see 
Abbott, 2007, Assuring the reliability of 
your sampling results: The Professional 
Geologist, November/December 2007, p. 
33-38). Merks’ example of the misuse of 
geostatistics is the Bre-X case. Merks 
knows that the problem with Bre-X’s 
Busang deposit was caused by salting, 
not by either the analytical technique 
used on the salted sample or the geo-
statistical analysis of the data.5

Another common problem is the statis-
tical analysis of unrelated data groups. 
Graham Closs, CPG-07288, related his 
experience of sitting through a session at 
a recent GSA Annual Meeting in which 
correlations were calculated for unre-
lated sets of data that were clustered. 
The reported conclusions were there-
fore both geologically and statistically 
boloney. Geoscientists, along with many 
others, can misuse statistical techniques 
to reach fallacious conclusions. This is 
something that can be avoided by being 
careful with our statistical analyses and 
by having the results checked by some-
one with a solid statistical background 
and current statistical practice. As the 
well-known saying goes, “There are 
three kinds of lies—lies, damned lies, 
and statistics.”6 We should carefully 
endeavor not to further contribute to the 
truth of this saying.

Problems with the Peer 
Review Process

The June 12, 2008 issue of the 
Financial Times ran an article, “Science 
stifled? Why peer review is under pres-
sure.” Peer review occurs both during 
the grant application process and when 
papers are submitted to publication. The 
article states that the peer review pro-

3. It should be noted that in kriging analysis, the number of data points compared decreases with increasing distance from the source 
datum, i.e., comparing the nearest data points, then every other data point, then every third data point, etc. The problem also occurs 
when analyzing points oriented in directions that are not orthogonal to the data collection grid. This becomes important if there is a 
large range  before the sill  is reached.

4. The analysis can also provide information on the orientation of the axes of the oblate spheroid in cases in which the distance over which 
the projection of data varies. For example, one can usually project values farther within the plane of a vein or similar tabular structure 
than one can across it—the geologic boundaries at the edge of the vein or tabular body effectively limit the distance of projection.

5. Merks’ analysis is quoted in a court filing, which I can provide to anyone interested.
6. Mark Twain used this expression in his Autobiography, attributing it to Benjamin Disraeli, http://www.twainquotes.com/

Statistics.html.
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cess “is under pressure from critics who 
say it is ineffective at filtering out poor 
research, while it perpetuates predict-
able work at the expense of more imagi-
native thinking.” Complaints about peer 
review include:

1 the time required for review, par-
ticularly when a paper, rejected by 
one journal is re-reviewed by (a) 
subsequent journal(s);

2. the failure to “back research at 
the margins where unpredictabile 
and transformative discoveries are 
made”; research, which by its very 
nature, means that no true peers 
exist;

3. the failure to accept papers report-
ing negative results;

4. the increased number of papers and 
the declining number of qualified 
reviewers; and

5. the fact that the most qualified 
reviewers are frequently those work-
ing in the same specialty, which cre-
ates the potential for various conflict 
of interest issues.

The article describes several efforts to 
overcome these complaints including:

1. publishing on the internet—but 
this does not provide the credibility 
resulting from publication in a well-
regarded journal;

2. the rapid review process instituted 
by some journals;

3. the use of more generalized review-
ers; and

4. the establishment of funding sources 
for innovative research including the 
Bill & Melinda Gates Foundation’s 
$100 million accelerated grant-mak-
ing process called Great Challenges 
Explorations.

I find the assertion that negative 
results are not published particularly 
troubling. It can be as important to 
know what doesn’t work as what does, as 
noted by Richard Feynman in his famous 
Cargo Cult Science address at Cal Tech 
in 1974 (see column 52, March 1999 for 
a full discussion; Feynman’s address is 
also on Geological Ethics & Practices 
CD). I noted in column 67 (August 
2001) that Carol Frost of the University 
of Wyoming gave the only talk I recall 
attending in which negative results were 
described.

I previously addressed peer review 
issues in columns 77 (August 2002) 
and 78 (October 2002). Apparently 
not much has changed in the past six 

years. Indeed, the article notes that Dr. 
Drummond Rennie, professor of medi-
cine at the University of California, San 
Francisco, wrote a paper on the peer 
review process in 1986 and notes that 
Dr. Rennie currently believes the prob-
lem is more complex that he originally 
thought nor does he believe that a better 
alternative has emerged after more than 
two decades of discussion.

Something Bad Has 
Happened; Who Do 
You Tell? 
(column 115, May/June 2008)

I used the brouhaha over the Leadville 
area mine drainage tunnel as an exam-
ple for this topic in column 115. Earlier 
this year, the Lake County (Colorado) 
Commissioners declared the drainage 
tunnel a disaster area because it was 
asserted that a catastrophic failure of 
blockages in the tunnel was imminent 
due to the increasing head of the water 
behind the blockages. As I noted then (a) 
the information I reported on came from 
the news media and (b) that a real prob-
lem existed regardless of the admittedly 
sketchy technical details reported at the 
time. Recently, a panel of independent 
engineers retained to study the situation 
concluded that the blockages in the tun-
nel were far more extensive than previ-
ously believed and that the possibility of 
catastrophic failure was very small. I’m 
not surprised by this finding.

So what caused the problem in the 
first place? I don’t know but suspect 
that a little, probably faulty information 
combined with an imagined catastrophic 
consequence got some people worried. 
This combined with the all too common 
belief that it is the primary function of 
“their” employees everywhere to cover up 
their incompetence, etc. rapidly expand-
ed into a national news story. “Their” in 
the previous sentence refers to anyone 
and everyone who isn’t “us,” the correctly 
thinking folks who perceive the problem, 
whatever it is.

How does one effectively overcome this 
all too pervasive view? While I don’t have 
all the answers, I’m sure that pulling out 
reports composed of technical jargon is 
unlikely to help. The information must 
be presented in everyday English com-
bined with good, explanatory graphics. 
Independence of the experts is another 
perceived need.

I’d welcome your examples of similar 
situations and their resolution.

Answer to Ethics 
Question #1: 
Switching Sides

The question in the May/June 2008 
issue was: an engineering geologist bid 
for a job to assist a developer in obtaining 
the permits needed for proposed develop-
ment. When the geologist lost the bid, he 
approached and was retained by those 
opposing the proposed development. Is 
this a violation of professional ethics? If 
so, which part(s) of the AIPG Ethics Code 
are involved? What are the ethically 
critical elements of this example?

John T. Howard, CPG-08740, 
responded to this question stating, “I 
think the plain and simple answer is 
yes, it is a violation of professional eth-
ics. Regardless of whether the geologist 
approached the opposing side or was, in 
turn, solicited by the opposing side, ulti-
mately, the geologist is selling out to the 
highest bidder. Further, there is a note 
of sour grapes on their part for switching 
sides after the fact. It is reminiscent of 
the little boy who doesn’t get his way with 
his friends, so he takes his toys home and 
won’t share them.

“The bigger picture is how and why 
did this geologist feel the need to switch 
sides? Is he that financially strapped 
that he needs to work, regardless of 
where the income is from or what he 
has to do to get it? If that is the case, 
then the geologist has bigger ethical and 
moral issues than violating AIPG’s Code 
of Professional Conduct. We are in tough 
times right now and while it might be 
tempting to take a short cut and do what 
you have to do to earn a living or support 
your family, what kind of legacy are we 
leaving for those that will follow us?

“As you know, I have long advocated 
that some young professionals of today 
are constantly looking for the easy way 

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
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out, not wanting to put in their time 
in the trenches/field, and expecting to 
be handsomely rewarded for their per-
ceived knowledge of computer-aided 
scientific thinking and practice. I think 
your scenario brings to light another 
facet that our profession faces today—
the absence or discounting of conscience 
in some young professional today, when 
it comes to dealing with professional 
colleagues and associates. Their mantra 
of the day is ‘What’s in it for me and 
how much will I be paid?’ Some seem 
to only be concerned about how fast and 
high they can climb the ladder; not car-
ing about who they step on or over to 
get there.”

Howard’s answer is based on his reac-
tion to and experience with similar situa-
tions to the one posed in the question and 
addresses some important points. Given 
the situation Howard poses, I agree with 
him. One of the things about receiving 
other people’s responses to the questions 
I’ve posed is the personal experiences 
of similar situations they bring to the 
discussion. Discussion of these similar 
but perhaps subtly different situations 
provides all of us with a better apprecia-
tion of how slight changes in a situation 
may change our views of the both the 
original and new situation.

My answer to the question is: Is 
this a violation of professional ethics? 
Maybe; the issue is clearly conflict of 
interest. If so, which part(s) of the AIPG 
Ethics Code are involved?—Standards 
3.1 and 3.2, Rule 3.1.1, and, possibly, 
Rules 3.1.3 and 3.2.1. What are the ethi-
cally critical elements of this example? 
Whether an actual conflict of interest 
exists depends on whether the engineer-
ing geologist received any confidential 
or proprietary information in preparing 
the rejected bid. If confidential or pro-
prietary information was provided, then 
the engineering geologist cannot work 
for those opposing the proposed develop-
ment without receiving the permission 
of the developer, which is unlikely to be 
provided. Even if the engineering geolo-
gist were to argue that his opposition was 
solely based on the reports of the winning 
bidder, the fact of having had prior access 
to the confidential information raises at 
least a cautionary flag.

Aside from the strict provisions of the 
Code of Ethics, the fact that the engineer-
ing geologist considered working for the 
other side raises a question about the 
engineering geologist’s integrity and 
the character of his or her professional 
practices that could damage his or her 

professional reputation. Our profession-
al reputations take time to build and 
should be carefully nurtured because 
a single misstep can destroy years of 
work. For this reason alone, approach-
ing the opponents of the development is 
bad idea.

Even if the developer’s public fil-
ings were to contain all the confiden-
tial information initially provided and 
the development’s opponents were to 
subsequently approach the engineering 
geologist to support their position, a set 
of circumstances that would be critical 
elements in an examination of the ethical 
conduct, I would advise caution, careful 
reflection, and checking with a num-
ber of one’s peers before accepting the 
assignment to ensure that one’s profes-
sional reputation could be maintained. 
Howard’s response to question #1 essen-
tially reaches this issue of professional 
reputation as well.

Ethics Question #2: An 
underperforming and/or 
unethical junior 
staff member

The following question was provided 
by John T. Howard, CPG-08740, in 
addition to his answer to ethics question 
#1. I’d welcome any questions you would 
like to contribute and, of course, your 
answers to the following question.

A senior geologist is employed by a 
consulting firm as a project manager. 
Parts of the project manager’s duties 
include mentoring junior-level staff and 
providing supervision to them during 
field activities. One junior-level staff 
member in particular has been having 
trouble adjusting to the demands of con-
sulting work and is consistently behind 
in completing work on time and of the 
quality that is expected. When confront-
ed with these concerns by the project 
manager, the junior-level staff mem-
ber routinely dismisses the advice and 
counsel of the more senior staff member, 
which has caused a large amount of ani-
mosity among the office personnel and 
between the project manager and the 
junior-level staff member. The project 
manager suspects the junior-level staff 
member of unethical behavior regard-
ing completion of work, falsification of 
documentation, and bad-mouthing other 
employees to bolster his own prestige 
and position. The project manager does 
not have direct proof of the accusations 
against the staff member. 

At what point should the project 
manager take his concerns to senior 
management and/or confront the junior 
level staff member directly? Could it be 
perceived as a witch-hunt by the project 
manager, given the history with the 
junior level staff member? 

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 eth-
ics 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 col-
lection of this material in a single place 
so that the issues and questions raised 
by the material may be more conve-
niently studied. The intended ‘students’ 
of this CD include everyone interested 
in the topic, from the new student of 
geology to professors emeritus, working 
geologists, retired geologists, and those 
interested in the geologic profession.

AIPG members will be able to update 
their copy of this CD by regularly down-
loading the pe&p index.xls file from 
the www.aipg.org under “Ethics” and 
by downloading the electronic version 
of The Professional Geologist from 
the members only area of the AIPG 
website.

The cost of the CD is $25 for mem-
bers, $35 for non-members, $15 for stu-
dent members and $18 for non-member 
students, plus shipping and handling. To 
order go to www.aipg.org. Five dollars 
from every CD sold will be donated to 
the AIPG Foundation.
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“Green” 
Liability

PROFESSIONAL LIABILITY AND RISK MANAGEMENT – Column 25

Martin J. Andrejko, CPG-08512, Assistant Vice President,
XL Design Professional, 520 Eagleview Blvd., Exton, PA 19341,
Phone: 610-321-9227, Fax: 610-458-8667,
e-mail: martin.andrejko@xlgroup.com

With energy costs increasing and 
climate change in the news, the impact 
of the “green” movement on the design 
and construction industry continues 
to expand. The National Society of 
Professional Engineers updated their 
Code of Ethics by adding the following 
under the section “Engineers shall at 
all time strive to serve the public inter-
est”:

“Engineers are encouraged to adhere 
to the principles of sustainable develop-
ment in order to protect the environment 
for future generations.”

They go further by actually defining 
sustainable development as: “the chal-
lenge of meeting human needs for natural 
resources, industrial products, energy, 
food, transportation, shelter, and effec-
tive waste management while conserving 
and protecting environmental quality 
and the natural resource base essential 
for future development.”

My first reaction to all this is some 
level of cynicism when the definition 
of the term “sustainable development” 
takes more words than the actual addi-
tion to the code of ethics. But the real 
concern exists with the addition to the 
code. While “encourage to adhere” is not 
an absolute, the use of the word “adhere” 
makes it pretty close to absolute. The 
goal of protecting the environment for 
future generations is admirable, but 
what will be the baseline that this goal 
will be measured against. Some may 
want that baseline to be zero growth or 
zero impact on the environment. That 
may not be a reasonable expectation 
when a community finds that they need 
to exploit a certain resource or need 
to construct some more office space or 
another school.

I can see this addition to the NSPE 
code leading to ethics complaints from 
environmental activists who use this 

as a method to “punish” an engineer for 
working on a project the activist didn’t 
like. As an underwriter, I have concerns 
that design professionals are going to be 
exposed to negligence claims that they 
didn’t design a building “green” enough 
to satisfy some third party. The issue 
here is that the design professional 
does not control the purse strings on 
the project. The initial design could be 
for a very “green” building but the cost 
of providing this level of “green” may be 
beyond the client’s budget. So a lot of the 
bells and whistles get whittled out by the 
client. This is beyond the control of the 
design professional as they can not force 
their client to implement the full pack-
age. The situation where a client takes 
short cuts on a project is an exposure 
that projects have always had (there is a 
joke about the Leaning Tower of Pisa in 
here somewhere). The client may want to 
take short cuts that might be in violation 
of building code issues. In this general 
case, it would be negligent and unethi-
cal to design a building in violation of 
building code. The difference here is that 
the building code is fairly cut and dried. 
“Green-ness” is more nebulous and is left 
to a broad interpretation. Should a claim 
be filed against a design professional for 
“green” negligence, the only folks who 
will make out on the deal will be the 
attorneys and the technical experts that 
each side will hire.

In December 2007 the American 
Institute of Architects made changes 
to their Code of Ethics and added the 
following:

Canon VI
Obligations to the Environment

Members should promote sustainable 
design and development principles in 
their professional activities.

E.S. 6.1 Sustainable Design: In per-
forming design work, Members should 

be environmentally responsible and 
advocate sustainable building and site 
design.

E.S. 6.2 Sustainable Development: 
In performing professional services, 
Members should advocate the design, 
construction, and operation of sustain-
able buildings and communities.

E.S. 6.3 Sustainable Practices: 
Members should use sustainable prac-
tices within their firms and professional 
organizations, and they should encour-
age their clients to do the same.

Keep in mind that the AIA considers 
Canons to be “broad principles of con-
duct”. E.S. stands for Ethical Standards 
and the AIA considers these to be “more 
specific goals toward which Members 
should aspire in professional perfor-
mance and behavior”. The AIA has a 
third tier in their code which are called 
Rules of Conduct. Rules are manda-
tory and a violation of a rule can lead 
to disciplinary action. While the above 
changes to the AIA code does not seem 
as likely to lead to ethics complaints, it 
still causes similar liability concerns as 
noted with the engineers.

What really concerns me with the AIA, 
are the changes that they have made to 
their standard contract form which is 
used by many architects. Below are two 
sections that have been added to the new 
form. The pertinent sections have been 
highlighted.

§ 3.2.3 The Architect shall present its 
preliminary evaluation to the Owner and 
shall discuss with the Owner alternative 
approaches to design and construction of 
the Project, including the feasibility of 
incorporating environmentally respon-
sible design approaches. The Architect 
shall reach an understanding with the 
Owner regarding the requirements of 
the Project.
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Marketing & Printing Solutions
514 W. 19th Street

Cheyenne, Wyoming 82001
303-829-2092

dnoreen@printbyrequest.com
www.printbyrequest.com

Have you ever had large quantities of marketing 
materials that became out of date far too soon? PBR’s print 
on demand solves that problem. With our $250 minimum, 

you don’t have to order large quantities and hope they are all 
used before becoming out of date. 

Our customers want more control, faster turnaround, better 
economics and PBR’s digital presses deliver it all. Digital print-
ing has the ability to make every document unique with Vari-

able Data Printing (VDP).

PBR is ready to consult with you on your next 
marketing project. 

§ 3.2.5.1 The Architect shall con-
sider environmentally responsible design 
alternatives, such as material choices 
and building orientation, together with 
other considerations based on program 
and aesthetics, in developing a design 
that is consistent with the Owner’s pro-
gram, schedule, and budget for the Cost 
of the Work. The Owner may obtain other 
environmentally responsible design ser-
vices under Article 4.

By accepting this language, the 
architect is legally required to provide 
“environmentally responsible design 
approaches”. Failure to do so would be 
a breach of contract. Breach of contract 
is usually not covered under a profes-
sional liability policy. Remember that 
professional liability insurance covers 
your negligence in providing services. 
It is not necessarily going to respond 
to your failure to fulfill contractual 
obligations. There are concerns that 
this type of contract language starts to 
define the standard of care. Although 
this definition is going to be nebulous 
as far as what exactly is an environ-
mentally responsible design approach. 
Who is going to define this? Greenpeace? 
The Environmental Liberation Front? 
Donald Trump? 

Please don’t think that I am against 
the idea of taking the environment into 
consideration in our daily lives. I just 
want to be sure we consider the conse-
quences of our actions. Think about how 
the shifting of corn crops from food to 
ethanol production has caused higher 
costs for corn based food products and 
in some cases shortages in parts of the 
world. T. Boone Pickens wants to turn 
parts of Texas into a giant wind farm 
but who is going to tell the local bird 
population to be careful of the turbine 
blades? There is always an effect from 
whatever actions we take. There are 
many products out there touting their 
“greenness” but we don’t know the life 
cycle of some of these products. If you 
have to replace a flooring system that 
was touted as green but only lasted 5 
years instead of 20 or 30, have you really 
accomplished your goal?

Send Comments to: Martin Andrejko, 
CPG-08512, Assistant Vice President, 
XL Design Professional, 520 Eagleview 
Blvd., Exton, Pa 19341, (610) 321-9227, 
Fax (610) 458-8667, email: martin.adn-
drejko@xlgroup.com

Attention all female 
geoscientists

Why do many women geoscientists leave the energy industry? 
Take a special AAPG survey – for women who have obtained a 
geoscience degree, whether or not they are currently employed 
in the industry. 

Please invite women you know who fit this description to par-
ticipate. Simply click on the link in this email to take the survey 
yourself. Or forward this email to other women geoscientists, or 
direct any degreed women geoscientists to http://www.aapg.org/ 
From AAPG’s website home page, click on “AAPG Workforce 
Retention Survey”. Survey data will be kept confidential, but 
the consolidated results will be widely distributed to energy 
industry leaders, and could help reshape energy industry 
employment. 

The AAPG Workforce Retention Survey 
closes on September 30, 2008
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Duane A. Carey, CPG-10305

The RFP: 
Opportunity or 
Impediment?

We’ve all been there. We diligently 
and excitedly respond to a Request for 
Proposal (RFP) for which we’re perfectly 
qualified, sometimes investing weeks of 
man-hours, only to receive a “Dear John” 
letter a few weeks later. The letter usu-
ally extols our virtues and thanks us for 
our interest and considerable effort, but 
then invokes Maxwell Smart’s “missed 
it by that much”. For me, the length of 
the ensuing bad mood is directly propor-
tional to the magnitude of the missed 
opportunity.

The shame of it, of course, is that we 
all rush right back and do it all again 
when the next RFP arrives in our inbox. 
But should we?

Why RFPs?
First, let’s think about why potential 

clients issue RFPs. In the ideal, most 
optimistic sense, clients issue RFPs 
simply to find the best vendor at the 
best value. In the cynical sense, they do 
it for many other reasons: 1) to satisfy 
standard policy or legal mandates; 2) to 
shop their current vendor and beat him 
up on price; and 3) to get free consult-
ing. From the client’s perspective, there 
is typically nothing wrong with these 
reasons, but they often work against you. 
Let’s consider each of the three. 

Standard Policy
Many years ago I spearheaded a pro-

posal for a large hydrogeological study 
for a county in Virginia. The job would 
have kept two or three of us busy for 
a year or so. When we didn’t win the 
work, I requested a debriefing with the 
purchasing manager and an opportunity 
to review the other proposals. After read-
ing the winning proposal, I could feel my 
blood pressure rising. I wasn’t mad that 
in inferior firm won the work; instead, 
I was mad that so much time was obvi-
ously wasted – not just my time but that 
of the 20 or so other firms who showed 
up to the pre-bid meeting. Our time was 
wasted because the winning firm was 
clearly superior. They had been work-

ing in that county for years, employed 
their best people on the project, and 
amazingly, charged extremely low rates. 
There was no way they could have lost 
the job.

I chatted with the purchasing man-
ager for a few minutes and lamented how 
silly the whole process was, considering 
how obvious it was that they would 
retain the incumbent firm. In a refresh-
ingly non-bureaucrat manner, he agreed 
with everything I said, and complained 
about the dozens of hours he had spent 
writing the RFP. But he had to issue 
the RFP, because that was the policy. 
Had any of us realized this in advance, 
would we have spent weeks preparing 
proposals? I hope not.

At the most egregious end of this 
spectrum, sometimes incumbents actu-
ally help the client write the RFP so that 
no one else can possibly satisfy all the 
criteria. I’ve personally seen this happen 
many times.

Shopping Around
If a client is otherwise happy with 

their consultant, but would drop them 
for the lower-price alternative the same 
way they would chose one corner gas 
station over another, what will they do 
once you win the job? That’s right, they’ll 
shop you, too. So after you dropped your 
price just to win the work, before you 
have time to make up for it, they’ll be 
out shopping you again. 

Free Advice
If you are a business owner with 

a problem, don’t hire a consultant. 
Instead, dangle the work in front of a 
bunch of them, issue an RFP, and sit 
back and collect all the great advice. 
Then you can take the best ideas and 
let the low bidder implement them. It 
sounds harsh, but this happens all the 
time. The Catch-22, of course, is that if 
you don’t give them enough information 
about your ideas, they will not hire you, 
but if you give them too much informa-
tion, they don’t need to hire you.

RFP Tips
The best way to deal with these many 

pitfalls is to avoid formal RFPs in the 
first place. Responding to RFPs is, by 
definition, reactive. If you are proactive, 
however, you can sometimes avoid the 
issuance of the RFP. The best way to be 
proactive is to: 1) do all of your homework 
and learn about the client’s problems 
in advance; and 2) build a relationship 
with him or her. Request a meeting and 
pitch your expertise, supporting why he 
should give you a shot. Aim low at first 
with a low-risk proposition, so he can 
give you some work without worrying 
too much about it being done wrong. If 
you do excellent work in a timely man-
ner and at a fair price, you will get more 
work and be in a position to go after the 
whole job.

For the Incumbent
If you’re the incumbent, it’s much 

easier to avoid the RFP process. First, 
remember that the client is busy and 
would probably like to avoid the consid-
erable time involved in writing an RFP 
and entertaining all the bids. Then, 
make yourself irreplaceable. Make your 
unseating a painful proposition for the 
client, so he doesn’t want to take the 
chance. If you constantly make him 
look good to his bosses, he will do every-
thing he can to keep you around. Speak 
frankly with him about what he needs. 
Finally, continually add additional work 
in small pieces rather than large chunks. 
Psychologically, managers are more like-
ly to put the work out to bid if it’s a bigger 
undertaking. Moreover, small additions 
can usually be added incrementally to 
existing contracts without triggering a 
policy that requires going out to bid.

For the Outsider
If you’re the outsider and you can’t 

head the RFP off at the pass, then there 
are some things you must do before 
responding to it. First, you must call 
them, at a minimum, but a face-to-face 
meeting is preferred. If they don’t want 
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to meet with you so you can better under-
stand their true needs, it’s a good indi-
cation that they’re just going through 
the motions and not truly interested in 
your services. What are they really look-
ing for? Their true needs might not be 
articulated in the RFP. Ask them why 
they’re putting the work out to bid. Why 
are they not just sticking with their cur-
rent provider? Then ask yourself what 
you’ll do if they say they’re just shopping 
it around to see if they can get a better 
price. Do you want to get into a low-bid 
price war for your professional services? 
If not, tell them right then and there that 
although your prices are very fair, you’re 
not likely to be the low bid. Instead, they 
can be confident that you’re the best 
combination of reasonable prices and 
excellent work - and because you’re not 
the low-bid type, you’ll still be around in 
a few years. You should be able to gauge 
their reaction to a statement like this. If 
they earnestly encourage you to submit 
a proposal and won’t look exclusively at 
price, go ahead and do it. If it’s all about 
the low-bid, consider declining, but then 
stay in touch with them.

Sometimes saying no is the best thing 
you can do, because it differentiates you 
from everyone else. I recently had a cli-
ent referred to me by a colleague. The 
client was opening a new business, and 
they wanted me to submit a proposal for 
marketing and public relations services. 
They told me that one of the partners 
had a friend in the business who had 
already submitted a proposal to them. 
I politely told them I could not submit 
a proposal without understanding their 
business and objectives, but they could 
pay me to write a marketing plan that 
they could then implement. The act of 
writing a proposal would have been the 
same as writing the plan – I still would 
have had to do all the thinking, and they 
would have gotten the benefit of my expe-
rience for free. That doesn’t make much 
sense, especially if they turned around 
and had the friend implement the ideas. 
A few days later they called back and 
hired me. Declining their request for a 
proposal suggested that I valued my time 
and helped them gain a respect for my 
services. In essence, playing hard to get 
was the best course of action. It’s too bad 
I didn’t understand that concept when I 
was single.

Duane Carey is President of IMPACT 
Marketing & Public Relations in 
Columbia, Maryland. He was a consult-
ing hydrogeologist for 11 years prior to 
launching a marketing consulting firm 

in 2003. He earned his MBA at Johns 
Hopkins University (JHU), and is a 
Certified Professional Geologist (#10305) 
and past President of the Capitol Section 
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He can be reached at 410-312-0081 or 
duane@MilkYourMarketing.com
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If you have been paying any attention 
to politics and the fight for the presidency 
you have probably noticed that things 
are a little different this time around. 
For one thing, the Internet is playing 
an important role in changing how cam-
paign financing is done. Small donations 
courted through online fundraising sites 
are being given in large enough num-
bers to make a difference in the dollar 
amounts. In addition to fundraising, 
great amounts of attention have been 
paid to the candidates’ websites. The 
design and content of the websites are 
becoming just as important as speeches 
and debates. Messages and speeches 
posted on YouTube are available on 
demand for people to view as if they were 
in the audience themselves. Then there 
is the power of online social network-
ing. Supporters of each candidate have 
never been so well connected, with that 
connectivity not just limited to a specific 
small town or even an individual state. 
The organizational potential of online 
networking is just amazing.

Now, this is not meant to be an article 
about politics. However, presidential 
campaigns are infrequent events so if the 
country has changed over the four years 
between elections, how the campaigns 
are run will show us that change. If the 
current presidential campaign is a good 
tool to show us something about the 
times that we live in, why does it seem 
like everything is so different? What 
has changed and what is driving that 
change? I would like to argue that we 
are seeing the coming of age of the next 
generation of Americans, Generation Y 
as they call it, and there is a big differ-
ence in how they interact with the world 
when compared to how the Baby Boomer 
Generation does.

Based on the numbers, I am a part of 
Generation Y. I grew up with comput-

ers, printers, and video games. I never 
had to use a typewriter to draft papers 
and I can’t remember a time when ‘copy 
and paste’ wasn’t an option to correct 
mistakes or arrange my thoughts when 
writing. I draft manuscripts in a word 
processing program and am greatly 
handicapped when creating a written 
document by hand with pen and paper. 
Yet, I also remember what life was like 
before the Internet, cell phones, or email, 
when communication was not as easy 
and when gratification wasn’t instan-
taneous, so I am very much part of the 
end of Generation X. I could, therefore, 
best be described as a member of a tran-
sitional group knowing what it is like to 
have existed in both worlds.

Having perspective on both Genera-
tion X and Y, I can see how things are 
changing. To those people who know 
what life was like before the technology 
boom, the Internet, email, and instant 
messaging are now the tools. Tools 
that make life easier and open up new 
avenues of business. They are in effect 
supplementary to the style of life that 
existed before. For those people who grew 
up with this technology, communication 
and interaction via technology isn’t just 
a tool, it is reality. For Generation Y, an 
interconnected world with great techno-
logical possibility is how they know and 
understand the world. From that reality 
flows creativity and fluidity in the inter-
action. The newest generation may have 
the same values and follow the same 
social mores as we do, but they approach 
their lives in a different way.

Let us consider the availability of 
information. Before the Internet, when 
you wanted to know something you 
either looked it up in a book or journal 
or asked someone, preferably an expert 
in the field. So if you found a fossil you 
couldn’t identify, you might start at the 

local library looking at field guides on 
fossils or books on the paleontology of the 
area. The chances are high that the local 
library won’t have the books that would 
help you in your identification. Even if 
you live near a university library, you 
still might not find what you are look-
ing for. Then you turn to your expert, 
assuming that you could find someone 
nearby more knowledgeable than you 
about fossils, that doesn’t mean that 
that person would be able to identify the 
specific fossil in question. Given all the 
effort you have expended, you may still 
be left with an unidentified fossil. 

In the age of the Internet, you can 
use Google to search a wider pool of 
information. You can search for images 
that might match your fossil or search 
for keywords, such as the name of the 
locality where you found it, on websites 
or in scholarly articles. Granted that not 
everything that is on the Internet is cor-
rect and not every piece of information 
that is known is on the Internet, the ease 
and thoroughness of a search is much 
faster and arguably better than what a 
non-expert could do in a library with no 
sense of direction.

Even finding someone to ask is easier. 
You can search for someone that does 
research in the area and email them 
a digital picture of your fossil, or you 
could post a digital image of your fossil 
in a paleontology chat forum and let a 
massive pool of other interested people 
point you in the right direction. With the 
Internet, knowledge is easier to find and 
access and is available to anyone with an 
Internet connection and enough know-
how to utilize a search engine.

There is an interesting leap that has 
been made between having the Internet 
as tool to look up information and the 
effect the Internet has had on the avail-

Generation 
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ability and ownership of thoughts and 
knowledge. There was a New York Times 
article a while back that reported that 
younger voters are bypassing news-
papers and political commentary to 
view speeches and debates directly on 
YouTube. In essence, they are going 
directly to the source for information and 
forming their own opinions. They know 
it is available, and they know where to 
find it. The same can be said for music. 
As the newspaper, publishing, and music 
industry have found, information is no 
longer proprietary. This is the world that 
Generation Y operates in. It is not just 
that the information is there but that you 
as an individual are in control of what 
and when you read, learn, listen to, and 
even create. With enough people reading 
your blog or viewing your YouTube video, 
you can have great influence over the 
direction of public discourse or music, 
respectively.

The capacity for creativity and the 
possibility for innovation in this next 
generation are great. The true power 
of the Internet in society is the role it 
plays in social interaction and network-
ing. Before the Internet, if you wanted 
to reach people you were limited to 
mailings, television, and face-to-face 
contact. Business advertising by word 
of mouth in the physical world is slow 
and expensive. Social activism was more 
limited and localized. Even dating was 
harder without the Internet. Along came 
the Internet and communication became 
easier. First it was just email. Like a 
phone call, email was fast and easy and 
like letters sent by post you could write 
and read messages when your schedule 
permitted. Then came video. You can 
have a video-conference with anyone in 
the world for free with Skype. Streaming 
video also makes news, lectures, and 
movies available on demand. In the same 
way that the Internet is a tool that makes 
information more available, it is also a 
tool to make communication easier.

As with the leap with knowledge, com-
munication via the Internet isn’t just a 
tool for the members of Generation Y, it 
is a method of existing within a social 
universe. Imagine you are an amateur 
photographer looking for a client and 
you have started your own Flickr site. 
You post a couple of pictures and wait. 
On Flickr, you can see how many times 
someone has viewed each photo, and 
people can post comments for you to 
read. For the first six to twelve months, 
only a small number of people view your 
pictures, and no one makes comments. 

Before long, however, three or four 
people come to your site and regularly 
make comments. They like your pictures 
so much that they put you into their 
Favorites category on their site, which is 
essentially their way of telling other peo-
ple to check out your work. Suddenly you 
are getting dozens of comments on each 
picture and someone contacts you for a 
job. By putting you on their Favorites 
list, your regular admirers connected you 
to their spider web of contacts. It works 
the same way as word of mouth, but it 
is not limited by space or time zones and 
works much more quickly at connect-
ing people. This is the way members of 
Generation Y meet people, keep in touch 
with each other, and share informa-
tion. The speed and power of this social 
universe should not be underestimated. 
An idea or organization is hard to stop 
once it has momentum on the Internet. 
This is why social networking has been 
so effective on the presidential campaign 
and why MySpace and Facebook are not 
going away any time soon. 

So you may be thinking that this is 
an interesting article, but also won-
dering how it fits in with AIPG and 
geology? Well, for one thing, members 
of Generation Y are starting families 
and buying houses, which also means, 
they represent the newest addition to 
the customer base. It would be pru-
dent to understand where members of 
Generation Y get their information and 
how they choose a company to work 
with. Make sure your advertising dollars 
are well spent and effective. Of course 
you should have a website that is well 
designed, informative, and easy to navi-
gate, which has been emphasized many 
times before here in The Professional 
Geologist by other authors, but you 
should also look beyond just a standard 
html page. What about a video showing 
employees at work or an interview with 
a satisfied customer? Do you know what 
your company’s standing is on other 
search engines or feedback sites? Does 
your company have a Wiki entry? If you 
don’t have a positive and interactive 
presence on the Internet, then you are 
not promoting your company properly. 
It doesn’t take that much effort to con-
sider these steps, but the payoff can be 
substantial.

On the other hand, as the current 
population of professional geologists 
ages, it is the members of Generation 
Y, the ones now starting to graduate 
from undergraduate institutions and 
graduate school, that are going to fill 

your staff vacancies. Advertise open 
positions where these people are going to 
be looking for jobs, on the Internet. Once 
you have hired a member of Generation 
Y, do not underestimate the potential 
of this new generation for creativity 
and innovation. Generation Y has been 
identified as the ‘Me Generation’ and has 
consequently been labeled with negative 
stereotypes that are just not representa-
tive. Challenge them with flexibility and 
patience, and you will most likely be 
surprised by what they can produce. 

As Generation Y becomes more of an 
active contributing portion of the coun-
try and economy, the way we function 
as a society will continue to change. 
The changes that we are seeing in the 
presidential campaign are a result of 
Generation of Y coming of age politi-
cally and having a say in how things 
are normally done. The change seems 
so very drastic because of the difference 
between how the older generations and 
Generation Y function in the world. The 
influence of Generation Y on the busi-
ness world may also be as drastic as the 
political world. Be prepared for it and 
you won’t be left behind.

If you have any ideas, questions, or 
comments about this article or any other 
issues, please feel free to contact me via 
email at: nancyaprice@yahoo.com. 
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1. The answer is choice “a” or the 
deviatoric stress tensor “D” equals: 

4 4 0
4 1          -2
0 -2         -5

 Proof: Remember that T = S + D, 
where the stress tensor “T” is:

12 4 0
4 9          -2
0          -2 3

 The spherical tensor is obtained by 
finding the first invariant (I1) of the 
stress tensor “T” (I1 = the sum of the 
principal diagonal) and dividing it 
by 3. Thus, I1/3 = (12+9+3)/3 = 8. 
Then, the spherical tensor “S” is 
equal to:

I1/3 0 0
0 I1/3 0
0 0 I1/3

or, “S” is equal to:
8 0 0
0 8 0
0 0 8

 Note that in the spherical or hydro-
static tensor, the normal stress val-
ues are the same and shear stress 
values are zero.

 The deviatoric stress tensor “D” is 
obtained by subtracting I1/3 from 
the normal stress values found in 
the original stress tensor “T” (e.g., 
the values along the principal diago-
nal). Then, the deviatoric tensor 
“D”:

12- 8 4 0
 4 9- 8      -2
 0         -2           3-8

or, tensor “D” is equal to:

4 4 0
4 1          -2
0 -2         -5

 Please note that adding tensors “S” 
and “D” yields tensor “T”.

2. The answer is “b” or the “Ural 
Mountains”. 

 The Ural Mountains of Russia 
extend from the Artic Ocean toward 
Kazakhstan and the Caspian Sea 
region. The mountain-building epi-
sode that gave rise to the Ural 
Mountains resulted in the meta-
morphism of older mafic/ultramafic 
igneous and marine sedimentary 
rocks, along with orogeny-driven 
plutonism (mainly felsic/granitic) 
and volcanism. Worthy of note is 
that platinum and chromium occur-
rences in the area are related to the 
ultramafic igneous belts.

 The “Zagros Mountains” are located 
in western Iran on the border with 
Iraq. They are a result of continental 
collision between the Eurasian and 
Arabian plates and are roughly age-
equivalent to the Alps.

 The Caledonian Mountains of west-
ern Norway, northern Scotland, 
Ireland, Wales and England are 
the result of the Silurian-Devonian 
Caledonian Orogeny that resulted 
from the continental plate collision of 
ancient “Baltica” and “Avalonia”.

3. The answer is “b” or [4 FeS2 + 14 H2O 
+ 15 O2 → 4 Fe(OH)3 + 8 H2SO4].

 The above equation illustrates the 
weathering of iron sulfide (pyrite) 
yielding sulfuric acid, H2SO4. The 

latter is highly corrosive to metal 
pipes.

 The equation [CaCO3 + H2O + CO2 → 

Ca++ + 2(HCO3)-] shows how calcite, 
CaCO3, undergoes dissolution yield-
ing calcium cations and bicarbonate 
anions.

 Equation [CaSO4 + 2 H2O → CaSO4 
. 2 H2O] illustrates the hydration of 
anhydrite, CaSO4, into gypsum.

4. The answer is “c” or “Pentlandite.

 Pentlandite is a sulfide of iron and 
nickel [(Fe, Ni)9S8] and an ore of 
the latter. The mineral is isometric, 
with a hardness of 3.5 – 4, spe-
cific gravity of 4.6-5, metallic luster, 
typically yellowish-bronze color and 
light brown-bronze streak.

 Cassiterite is an oxide and ore of tin 
[SnO2]. The mineral is tetragonal, 
with a hardness of 6-7, specific grav-
ity of 6.8-7.1, non-metallic luster, 
brown or black color (rarely white 
or yellow) and white streak.

 Wolframite is a tungstate of iron 
and manganese [(Fe,Mn)WO4]. The 
mineral is monoclinic, with a hard-
ness of 4-4.5, specific gravity of 7-7.5, 
sub-metallic to resinous luster, typi-
cally black or brown color and brown 
to black streak.

ANSWERS TO QUESTIONS ON PAGE 16 
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Joseph J. Fiore, Jr., SA-01164

On July 17th, Al Gore issued a call to 
the nation to rid itself of fossil fuel gener-
ated electricity in 10 years. Such a move 
would undoubtedly be a significant blow 
to the profession of Geology. Regardless 
of the possibility or practicality of the 
challenge, it represents a serious senti-
ment shared by many people besides 
the former Vice President. This latest 
rhetoric is the crystallization of potential 
backlash due largely to a negative and 
incomplete picture society holds of the 
fossil fuel industries, and subsequently 
the fuels themselves. 

Over the course of my next two 
articles, I’m going to concentrate on a 
trend I see, as a student, as extremely 
disadvantageous and even dangerous 
for our profession. That trend is the 
negative perceptions carried by popular 
culture of the petroleum industry, one of 
our bread and butter employers over the 
last century. Record oil prices over this 
summer have instigated a new wave of 
displeasure with the industry, one which 
has unfortunately garnered a good deal 
of negative press over the years. As a 
result of crude prices, families changed 
their vacation plans, fuel efficient vehi-
cles are flying off dealership lots, and 
bike riding is becoming a huge fad, all 
to the chagrin of the people forced into 
such measures by fiscal necessity. A good 
deal of animosity over this situation is 
being leveled at the “Big Oil” companies 
providing the high ticket commodity, as 
conversations from the beauty parlor to 
little league games mistake high prices 
for corporate greed; greed which is seen 
in so many cases as only the latest 
transgression by “Big Oil”. In reality this 
is the latest example of the petroleum 
industry’s lack of outreach to balance 
their image in the face of public dissent. 
While groups and individuals through-
out society take Gore’s calls and other oil 
news with varying sized grains of salt, 
the damage is being done to our profes-

sion nonetheless. And it’s being done in 
ways other than public pleas. 

Last fall, my friend Bryan interned 
with Weatherford International, Ltd. 
One day in a lab the question of his 
whereabouts came up prompting the 
news that he was working on a drill rig to 
meet with borderline disgust from many 
of our classmates. The professor jumped 
into the discussion to explain what a solid 
career the petroleum industry offers, 
and the great opportunities you’ll have 
therein as a young geo-scientist. Our 
classmates again responded with vari-
ous disparaging remarks about working 
for the “bad guys”, and refusing to sink 
to such a level. One other student and I 
joined the fray alongside our professor, 
leaving us still severely outnumbered. 
Despite our extensive, well reasoned 
arguments there was no reasoning with 
those who believed that a career in oil 
held no merit whatsoever. In fact, several 
classmates harbored such ill will towards 
the industry that they planned on pur-
suing careers in environmental law or 
with non-governmental organizations to 
combat the environmental damage they 
believe oil and its proprietors have done. 
Somewhere in the midst of this debate, 
I realized where the ideological lines 
laid: pretty sharply drawn between the 
last few traditional geology majors and 
those studying various incarnations of 
environmental science. 

In effect, the poor public images and 
reputations of petroleum companies are 
turning students against them. The idea 
of working in petroleum is basically 
revolting to many young people. This 
goes as far as “Et tu Brute?” looks and 
remarks from my classmates when I 
supported the endeavor. In fact, based on 
what I have seen around campus and just 
out in the world today, I think people are 
associating Oil with Geology to the point 
that we are beginning to see negative 
effects on our profession. Specifically, 

I believe students may be associating 
traditional Geology curriculums with 
oil, and “environmental” anything with 
being anti-oil, to the point that they 
accept so as a reason to forego traditional 
Geology curriculums in favor of earth or 
environmental science type coursework. 
Furthermore, I think it’s likely that our 
profession’s general association with oil 
has cost us some number of geo-science 
students who have opted to pursue stud-
ies and careers in other natural sciences 
they perceive to be more environmen-
tally friendly. 

By no means do I claim that this is 
the rule, or an absolute truth. Rather 
I’m quite positive there are regional 
variances in these trends, depending on 
the petroleum industry’s relevance to a 
given school or area. I’ll offer the usual 
disclaimer that my school is in Boston, 
though the current sentiments have not 
historically prevailed as they do now 
(one professor notes the Exxon Valdez 
incident as a turning point). Plus, keep 
in mind this is just the reaction of geo-
science students, who should hopefully 
know something about the petroleum 
industry. You would be hard pressed to 
find any students who know only what 
they see and hear on TV and have any 
better impressions. 

With growing attention to climate 
change and the impact of carbon emis-
sions, the industry now faces greatly 
enhanced public scrutiny. The direction 
the environmental movement is taking 
with climate change in the vanguard 
leaves oil companies branded the evil 
empire, being some of the primary enti-
ties responsible for providing us with 
the means to emit carbon. Additionally, 
the current state of geo-political and 
economic affairs has left us with these 
steep oil prices, which are hovering at 
around $140 a barrel (at least through 
most of July). This all sets the stage for 
a perfect storm of antipathy towards the 

Oil Needs a Facelift: 
Part One of Two



32 TPG • SEPTEMBER/OCTOBER 2008 www.aipg.org

industry. Lots of people just hate oil itself 
right now, never mind the companies we 
buy it from or the countries they buy it 
from. 

People my age have been absorbing 
negative information on oil since we were 
little kids. The highly publicized Exxon 
Valdez disaster was the first thing most 
of us knew about oil besides the gas at 
the pump. My favorite cartoon, Captain 
Planet, battled against “bad guys who 
like to loot and plunder”, frequently foil-
ing their efforts to drill and utilize oil. 
Real life bad guy Saddam Hussein kicked 
off Desert Storm by invading Kuwait 
over oil. Various science class videos dis-
cussed oil spills and other environmental 
oil transgressions throughout elementa-
ry and middle school, until “global warm-
ing” became a central theme discussed in 
middle and high school, fingering fossil 
fuel emissions as the culprit. The current 
Iraq war took center stage in our last 
few years of high school, and met with 
protests and celebrities demanding the 
end of an “oil war.” Undoubtedly various 
professors of anything from sociology to 
even geology reinforce those conceptions, 
and campus environmentalism likely 
has it’s crosshairs on oil companies as 
well. Throughout the past 20 years, it’s 
been tough to hear any voice on the side 
of oil unless you’ve been listening really 
hard. All of this has already played in to 
the situation I see on campus today.

Many people initially entering natu-
ral sciences in the first place are doing so 
at least in part for their love of nature, 
fascination with how the planet works, 
and all the great things we can see out 
in the wilderness. Haven’t you always 
loved being and working outdoors? But 
if so many young people now associate 
this degradation of the planet with oil, 
then why would they want anything 
to do with it? Students today have the 
same interests that students 20 and 30 
years ago had; they love the cool things 
about nature and science that drove all 
of us to study geo-science. But students’ 
impressions of the professional world are 
driving them away.

However it has happened, the effect 
is that the bad reputation of petroleum 
companies is preceding them to the point 
that many of the geo-science students 
who should be going to work for these 
companies in the coming years are com-
pletely turned off to the idea of doing 
so. In fact I believe it’s even likely that 
incoming students associate classical 
geology and its requisite coursework in 
advanced geologic classes with petro-

leum, and that this is having two greater 
effects. One, that students decide to take 
a different route altogether and study 
another natural science, most likely 
Biology, which is perceived to be envi-
ronmentally friendly. Two, that those 
students who do enter the earth sciences 
are staying away from what they associ-
ate with damaging the environment, and 
are taking environmental coursework 
instead, to end up with environmental 
science or other non-traditional degrees. 
National Science Foundation statistics 
don’t show any conclusive trends, with 
the numbers of earth science and other 
natural science graduates fluctuating 
over the past 15 years. The numbers of 
students across disciplines and factors 
involved are too complicated to digest 
for this article; I anticipate the percep-
tion of oil is only one factor in the grand 
scheme of things. 

Long term, this may have serious 
repercussions. Being intrinsically linked 
to this source of negativity is hurting 
our profession as we speak, not just 
on college campuses but in American 
households. The students of tomorrow 
are getting their first impressions of 
the industry today by watching the 
media and general public fallout around 
them. Kids today are hearing much 
worse about oil even than my peers and 
I have. And even if these perceptions 
haven’t affected students at all schools 
and in all places, it is obviously having 
an effect in some places. The shortage 
of talent entering our field is apparent 
and an issue of serious concern. Massive 

recruitment efforts and huge perks are 
already being employed to attract new-
comers, as according to a study done by 
Rice University with Ernst and Young, 
88 percent of 22 petroleum corporations 
surveyed responded that “the shortage 
could hinder growth and financial per-
formance”. With the limited number of 
students entering our profession today, 
we really can’t afford to be losing any 
because of a seedy public image. 

Worst-case scenario, you can look at 
the tribulations tobacco companies have 
endured in the past couple of decades. 
If society has the conviction that an 
industry is out to get them or in this 
case destroy the planet, it’s only a mat-
ter of time before people start calling 
for ordinances and legislation to deter 
those corporations. This latest call to 
arms by Gore is a prime example, as he 
challenges us to hasten our separation 
from oil before it’s even economically 
pheasible, to the cheers of the crowd. 

Despite all of this and the detriment 
that may have been done already, it’s 
not too late to act and turn these trends 
around, to the behest of all of us in the 
petroleum industry and the geologic 
profession. As we have discussed the 
problems themselves here, I will pick 
up with what can be done about this 
in the next issue of The Professional 
Geologist, bottom line being that the 
petroleum industry needs a facelift. Oil 
is being represented out there, but by 
everybody except the oil industry. And 
it’s not pretty. 

STUDENT’S VOICE – COLUMN 5
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Historical Perspective: 
Uranium age dating at the Bob                  
Ingersoll Mine, South Dakota
Perry H. Rahn, CPG-03724

Abstract
The Bob Ingersoll Mine, located near 

Keystone, South Dakota, contains sev-
eral pegmatite dikes associated with 
the Harney Peak Granite. The mine pro-
duced beryl, lepidolite and ambligonite. 
Columbite, cassiterite and uraninite are 
accessory minerals. 

The use of radioactive decay for age 
dating was being evaluated in the early 
part of the 20th century. In 1926 C. W. 
Davis chemically determined the ura-
nium/lead content of an uraninite speci-
men from Dike No. 1 at the Bob Ingersoll 
Mine. He determined the age to be 1.67 
billion years. This was one of the earliest 
attempts to date a mineral using radioac-
tive decay techniques. Subsequent radio-
isotope dating confirmed this age.

History of Radioactivity 
and Radioactive Age 
Dating

In the 1890s physicists first recog-
nized radiation, the process by which 
atoms emit radiation. Shortly thereafter 
radioactivity became a scientific basis 
for geologic age dating. Up to this time 
estimates of the age of the earth were 
based on rates of sedimentation, or the 
rate of salt concentration in the ocean. 
For instance, the physicist Lord William 
Kelvin estimated the age of the earth, 
based on cooling from a molten origin, 
would be 20 to 40 million years (Holmes, 
1937; 1965). But in 1904 Rutherford 
pointed out that radioactivity is an 
exothermic reaction and hence radioac-
tive decay contributed to the heat of the 
earth. In 1905 Rutherford proposed that 
radioactivity could be used to measure 
geologic time (Dalrymple, 1991).

The American chemist Bertram 
Boltwood in 1905 speculated that lead is 
the stable end product of uranium decay, 
and he suggested that the radioactive 
decay of uranium to lead could be used to 
date uranium-bearing minerals. In 1907 

he published age determinations using 
uraninite specimens. His dates ranged 
from 410 to 535 million years (m.y.) for 
uraninite-bearing Connecticut pegma-
tites. These dates are reasonably accu-
rate based on the localities he sampled 
(Faure, 1977). The first radioactive dates 
were calculated before accurate decay 
rates were known, and before it was dis-
covered that lead is also produced by the 
decay of thorium. Many geologists were 
reluctant to accept the seemingly exces-
sive length of time as indicated by radio-
active age dating. For example, Clark 
(1924) of the U.S. Geological Survey 
stated that the high age “…values found 
by radioactive measurements are...sus-
pected”. Nevertheless, the application 
of radioactivity for the measurement of 
geologic time was given formal recogni-
tion in 1923 by the Research Council of 
the Academy of Sciences.

One of the earliest applications of 
radioactive decay to determine the time 
of crystallization of a mineral was by 
Charles Wesley Davis. In 1926 he took 
uraninite samples from several locali-
ties including the Bob Ingersoll Mine in 
South Dakota. He meticulously chemi-
cally analyzed the uranium and lead 
content and, assuming a decay constant, 
determined the time that had lapsed 
since the crystallization of the uranin-
ite. 

Radioactive Decay and 
Half-Life

The nuclei of certain elements such as 
uranium and thorium undergo natural 
spontaneous disintegration. Two types of 
particles are given off: an alpha (α) par-
ticle, consisting of two neutrons and two 
protons (identical to the helium nucleus), 
and a beta (β) particle (a high-speed 
electron). In addition, natural radioac-
tivity is frequently accompanied by the 
emission of gamma (γ) rays (Nebergall 
et al., 1976). 

An α particle is stopped by a sheet of 
paper. A β particle has about 100 times 
the penetrating power as an α particle; 
all but the most energetic β particles 
are stopped by a few millimeters of rock 
(Dobrin, 1960). A γ ray, also called γ par-
ticle, is more penetrating than an α or β 
particle, and may pass through approxi-
mately 30 cm of rock. Geophysical pros-
pecting instruments today commonly 
rely on γ ray detection.

The time when the nucleus of a radio-
active atom disintegrates is seemingly a 
haphazard event, but each atom has its 
own probability of occurrence. When a 
large number of these atoms are pres-
ent, the emission time table obeys the 
laws of probability. The time for half the 
original atoms of a given mass to undergo 
radioactive transformation is called the 
half-life of the element. 

All possible radioisotopes were pres-
ent when the earth formed approximate-
ly 4.5 billion years (b.y.) ago. Natural 
radionuclides persist because their 
decay rates are very slow. These include: 
238U, 235U, 232Th, 87Rb, 40K and others. 
The half life of 238U, for example, is 4.51 
b.y. and the half life of 235U is 0.71 b.y. 
Ultimately 238U decays to 206Pb through 
a series including daughter products 
236Ra and 232Rn. Ultimately 235U decays 
to the stable isotope 207Pb. With few 
exceptions, today the only radioisotopes 
found naturally in detectible quantities 
are those with half-lives of many millions 
or billions of years.

For the most part, those radionuclides 
with short half-life have decayed to unde-
tectable quantities. Some radioisotopes, 
however, are formed by the decay of long-
lived radioisotopes. These radionuclides 
exist because they are the daughter 
products of the long-lived parents; they 
include 234U, 230Th, 226Ra, 222Rn and 
others. The half life of 226Ra is 1,620 
years. Another short-lived radioisotope, 
14C (half life 5,700 years), is produced 
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by cosmic rays that have broken down 
nitrogen. 

In 1902 Rutherford and Soddy dis-
covered that the rate of decay (dN/dt) 
of a radionuclide is proportional to 
the number of atoms (N) remaining 
at any time t:

dN/dt = -λ N, where lambda (λ) is 
the decay constant. 

Rearranging:
 dN/N = -λ dt.
Integrating: 
 lnN = -λt + C, where C = lnNo 

is the original number of atoms pres-
ent. Thus: 

 lnN – lnNo = -λt.
Raising both sides of this equation 

to the eth power:
 N/No = e-λt.
The half life (t1/2) means N/No = 0.5. 

Thus: 0.5 = e-λt.
Taking the natural logarithm of 

both sides:
 ln 0.5 = - λt1/2

 - 0.693 = - λt1/2

Thus: 
 t1/2 = 0.693/λ. 
Uranium has several isotopes. In 

the earth’s crust, the relative abun-
dance of 238U is 99.28% and 235U is 
0.71% (Dobrin, 1960). Interestingly, 
using the half-lives of these two radio-
isotopes and their present abundance, it 
can be seen that approximately 4.5 b.y. 
ago both uranium isotopes had equal 
abundance.

Uraninite in the Bob 
Ingersoll Mine 

When molten rock cools, elements 
combine and crystallize as minerals. For 
example, uranium unites with oxygen 
to form uraninite. After the uraninite 
crystal forms, the uranium slowly starts 
to decay to helium and lead. Insofar 
as these two elements do not escape 
from the crystal lattice, they form a 
record of the time transpired since the 
crystal formed. In the course of partial 
melting or fractional crystallization of 
magma, uranium and thorium become 
concentrated in the liquid phase and 
thus become incorporated into the more 
siliceous end products. For this reason, 
granite pegmatites may contain uranin-
ite and other rare elements that are not 
immediately crystallized as a magma 
begins cooling (Faure, 1977).

Precambrian metamorphic rocks in 
the Central Black Hills (largely schist 
and quartzite) were intruded by the 
Harney Peak Granite (Darton and Paige, 
1925). Numerous pegmatites, typically 
in the form of dikes, are found within 
a couple kilometers of the Harney Peak 
Granite, the rock now famous for the 
carvings at Mt. Rushmore. Pegmatites 
are intrusive igneous rocks character-
ized by large crystals and commonly con-
tain unusual minerals. For example, a 
spodumene crystal 14 m long was mined 
at the Etta Mine in Keystone (Connolly 
and O’Harra, 1929). This crystal is argu-
ably the largest crystal ever discovered, 
although Rickwood (1981) reports that 
an 18 m long beryl crystal was found in 
Madagascar. 

A description of the Keystone pegma-
tites is given by Page et al. (1953). Norton 
(1964) describes 200 zoned pegmatites 
near Keystone and Custer that are asso-
ciated with the Harney Peak Granite. 
Cassiterite was identified in 1883 in 
the outer zone of some pegmatites and 

was extensively mined at some places 
(Gries, 1996). During the 20th century 
the Keystone pegmatites were mined for 
muscovite, feldspar, beryl, and lithium 
minerals such as amblygonite, lepidol-
ite, and triphyllite. [Note: Table 1 gives 
the names and chemical formulas of the 
pegmatite minerals described in this 
paper.] The mineral zones and orienta-
tion of the crystals in these pegmatites 
indicate that the crystals grew inward 
from the wall zone (Jahns, 1953). The 
successive zones appear to have formed 
from the walls inward by the fractional 
crystallization, in situ, of a pegmatite 
liquid (Page, 1950; Norton et al., 1962).  

The Bob Ingersoll Mine is located 
in Section 6, T 2 S, R 6 E (Figure 1). 
The mine discovered in 1880 and in 
1894 a patent was issued and signed by 
President Grover Cleveland (Johnson, 
1989).The mine contains several distinct 
pegmatite dikes with valuable miner-
als. About 8,000 tons of lepidolite were 
extracted from the mine between 1937 
and 1945 (Norton, 1975). In addition to 

Figure 1. Map showing location of Bob Ingersoll Mine and other pegmatite mines near 
Keystone, South Dakota (from Norton et al., 1962).
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lepidolite, the mine was one of the larg-
est producers of beryl and amblygonite 
in the Black Hills. Figures 2 and 3 are 
geologic cross sections of Dike No. 1 and 
Dike No. 2. The two pegmatite dikes 
intrude a biotite-garnet-staurolite schist 
and have definite mineral zonation. 

Dike No. 1 (Figure 2) is a steeply 
plunging, pipe-like pegmatite exposed 
in the glory hole for a length of 27 m 
and a width of about 21 m. 
The world’s largest columbite 
crystal (827 kg) was found in 
Dike No. 1 (Rickwood, 1981). 
In 1942 a beryl crystal 5.8 m 
long was discovered in Dike 
No. 2 (Johnson, 1989). Jahns 
(1953) reported that a beryl 
crystal weighing 30 tons was 
mined at Dike No. 1. Several 
mineral zones are shown in 
Figure 2. The cleavelandite-
quartz-muscovite pegmatite of 
the wall zone also has acces-
sory minerals columbite, cas-
siterite, and green tourmaline. 
Presumably the uraninite 
occurs in this wall zone with 
the other heavy metals. 

Uraninite, also known as 
pitchblende, typically occurs 
in hydrothermally altered 
vein deposits or pegmatites 
(Roberts et al., 1990). Page 

(1950) reported uraninite and its altered 
products within the muscovite-albite-
quartz zone in Dike No. 2 (Figure 3). 
Secondary uranium minerals, including 
autunite and torbernite are found at the 
Bob Ingersoll Mine and other pegmatites 
near Keystone (Ziegler, 1914). Roberts 
and Rapp (1965) report “superb masses 
of uraninite as much as 5 inches in diam-
eter and 2 inches in thickness…were 
mined in 1955 at the Ingersoll mine.”

Charles Wesley Davis (1926), of the 
U.S. Bureau of Mines, published a 
detailed account of the bulk chemical 
analysis of uraninite from Dike No. 1 of 
the Ingersoll pegmatite. His publication 
includes 7 pages of detailed explanation 
of the quantitative chemical techniques 
that he used for this analysis. Using the 
accepted decay constant, and a formula 
that took into account the small amount 
of thorium present in the specimen, he 
calculated a uranium-lead age of 1,667 
m.y. This is one of the first measure-
ments of the age of a mineral using 
radioactive decay. 

Nearly 30 years later, Wetherhill et 
al. (1956) of the Carnegie Institution 
of Washington sampled uraninite from 
the Bob Ingersoll Dike No. 1. A 250 gm 
crystal of uraninite was collected and a 
70 mg fragment, free of any microscopi-
cally visible alteration, was used for colo-
rimetric analysis. Using both radioactive 
isotopes 238U and 235U, the uranium-lead 
ages agreed at 1,600 m.y. The following 
half-lives were used: 238U = 4.51 X 109 
years, 235U = 7.13 X 108 years, and 232Th 

= 13.9 X 109 years. Wetherhill et al., 
(1956) also used radiometric dating of 
rubidium-strontium contained in micro-
cline, muscovite, and lepidolite. These 
were found to be about 2,050 m.y.; the 
dates were believed to be high indicating 
the accepted rubidium decay constant 
was incorrect. Potassium-argon ages in 
mica were in fairly good agreement with 
the uranium/lead age.

Eckelmann and Kulp (1957) of the 
Lamont Geological Laboratory used an 
unweathered sample of uraninite from 
the Bob Ingersoll pegmatite and found 
it to be 53.16% uranium and 14.44% 
lead. Consistent dates using isotopes 
238U/206Pb as well as 207Pb/ 206Pb were 
found, and the authors concluded “…the 
Black Hills pegmatites were intruded 
1620 ± 20 m.y. ago.”

A recent U.S. Geological Survey geo-
logic map of the Black Hills shows the 
Harney Peak Granite to be 1,697 ± 33 
m.y. (DeWitt et al., 1989). Subsequent 
dating (Redden et al., 1990) show the 
Harney Peak granite to be 1,715 ± 3 
m.y.

It is interesting to note that when C. 
W. Davis published his work in 1926 
many scientists were extremely doubtful 
because they believed the earth could not 
be that old. Some geologists expressed 
doubt about the suitability of the ura-
ninite specimen used by Davis. Connolly 
(1927)) thought the specimen had been 
weathered, altering the uranium/lead 
ratio. But Davis (1929) defended his 
original mineral preparation techniques 

Figure 2. Geologic cross section of pegmatite 
Dike No. 1 (modified from Page, 1953).

Figure 3. Geologic cross section of pegmatite Dike No. 2 (modified from Page, 1953).
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and chemical analysis. Subsequent stud-
ies confirmed his results. 

Bob Ingersoll 
Mine Today

Despite the active mining of the Bob 
Ingersoll Mine in the first half of the 
20th Century, the mine has since been 
abandoned. Today the mine is one of 
many obscure, abandoned pegmatite 
mines in the Black Hills. The mine is on 

privately owned land surrounded by the 
Black Hills National Forest. It is errone-
ously called the “Holy Smoke Mine” on 
the USGS Mount Rushmore 7.5 minute 
topographic map. The mill still stands 
(Figure 4), but the actual pegmatites 
are obscure. Dike No. 1 (about 120 m 
NE of the mill) is partially collapsed and 
covered by a dump. The underground 
workings are dangerously collapsed at 
Dike No. 2 (about 120 m NNW of the 
mill). Today some of the minerals in the 
dumps are weathering and lichens are 
covering the exposed rocks. A few min-
eral collectors hike up the trail from the 
Old Keystone/Hill City Road. Beautiful 
specimens of blue and green tourmaline 
and pink lepidolite can still be found. 

Uraninite specimens can be located 
at the Bob Ingersoll Mine because their 
radioactivity can be sensed using a scin-
tillation counter. It is hard to believe 
that after forming 1.6 billion years ago, 
a specimen the size of a pea could still be 
emitting radiation on the order of 1,000 
counts per second. A very rough calcula-
tion of the uranium atoms can be made 
to confirm the gamma ray emission rate. 

The molecular weight of UO2 is 270 gm. 
If the size of the uraninite specimen is 
1 cm3 and it has a density of 8 gm/cm3, 

it contains 0.03 moles. Therefore, from 
Avogadro’s number (6.02 X 1023 mol-
ecules per mole), this specimen would 
contain 1.8 X 1022 atoms of uraninite. 
Using the half life of U238 and the for-
mulas given above, it can be shown that 
22% of the uranium has decayed to lead. 
Therefore during the 1.6 billion years 
of its existence, this specimen produces 

4.0 X 1021 gamma rays from the decay 
of uranium. Actually nine gamma rays 
are produced as one atom of U238 goes to 
Pb206 because there are secondary reac-
tions in the decay series. Therefore the 
specimen emitted 3.6 X 1022 gamma rays 
over its 1.6 billion years of existence. This 
is roughly equivalent to 7 X 106 gamma 
rays per second. Thus the observed scin-
tillation rate of 1,000 counts per second 
represents a small percent of the gamma 
rays being given off.

The Bob Ingersoll Mine has a place in 
history as one of the first places where 
radioactive age dating was utilized. At 
first even geologists were reluctant to 
believe the earth could be billions of 
years old. 

Today this famous mine is in danger 
of losing out in the mad scramble for 
real estate development. Almost all 
the pegmatite mines in the Black Hills 
have been sold to developers. Houses 
now stand on the mines and the dumps. 
Soon this legacy of American geology 
will be lost.

Table 1. Chemical 
formulas of minerals 
mentioned in this paper.
Albite       Na Al2 Si3 O8   
 (plagioclase feldspar)      
Amblygonite    Li Al F PO4 
Autunite     Ca (UO2) (PO4)2 � 10-12  
 H2O
Beryl         Be3 Al2 Si6 O18
Cassiterite     SnO2
Cleavelandite   Platy variety of albite     
Columbite      (Fe, Mn) (Nb, Ta)2 O6
Lepidolite      K2 Li3 Al4 Si7 O21(F,OH)3
Microcline      K Al Si3 O8 
 (orthclase feldspar) 
Muscovite      K Al3 Si3 O10 (OH)2  
Perthite        Microcline and albite
Quartz         SiO2
Spodumene     Li Al Si2 O6
Torbernite      Cu (UO2)2 (PO4)2 � 8-12 
 H2O
Tourmaline     Variety elbaite is green,  
 blue, etc. Na (Li, Al)3 Al6  
 B3 Si6 O27 (OH,F)4 
Triphylite      Li (Fe,Mn) PO4
Uraninite       UO2
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Science meets policy in the most 
important challenge of our time: global 
warming. Yet even the most basic facts of 
this issue (e.g., that the world is warming 
and that human activity is the dominant 
cause) are obscure to some decision mak-
ers who need to understand them. How 
can climate scientists be more effective 
at communicating what they know, 
how they know it, and how sure they 
are of it?

The need for scientists to commu-
nicate more effectively about climate 
change is urgent. For people to take 
climate change seriously and support 
appropriate responses, they need to 
feel sure it is happening and is caused 
primarily by humans. But while the 
rise in global temperature is a fact 
(see, e.g., Intergovernmental Panel on 
Climate Change (IPCC) [2007], which 
calls the warming “unequivocal”), 56% 
of Americans believe there is a lot of 
disagreement among scientists about 
whether global warming is even occur-
ring. And while every authoritative 
scientific body attributes most of the 
warming of the past 50 years to human 
activity [see, e.g., IPCC, 2007; American 
Association for the Advancement of 
Science, 2006], only 41% of Americans 
believe that humanity is the dominant 
cause (42% believe it is due about equally 
to natural and human causes), accord-
ing to an April 2007 poll by ABC News, 
The Washington Post, and Stanford 
University.

Why is there an understanding gap? 
There is plenty of blame to go around, 
from general scientific illiteracy, to the 
media’s failings, to a disinformation 
campaign [e.g., see Union of Concerned 
Scientists, 2007] designed to sow doubt. 
But the focus in this article is on sci-
entists, who in general have not been 
effective communicators. It is not your 
fault. You were not trained for this role 
and generally are not rewarded for it. 
In fact, your scientific training tends to 
work against your ability to communi-

cate simply and clearly to nonscientists, 
and there are disincentives for popular-
izing science. But with knowledge comes 
responsibility, and if you are willing, 
there are many ways to improve your 
ability to communicate. As someone who 
has spent two decades helping scientists 
improve their communication of global 
change issues, I have some suggestions 
to offer.

Recommendations 
to Scientists

One recommendation is to stop speak-
ing in code. Words that seem perfectly 
common to scientists are still jargon to 
the wider world and always have sim-
pler substitutes. Rather than “anthro-
pogenic,” you could say “human caused.” 
Instead of “spatial” and “temporal,” try 
“space” and “time.” When you talk about 
trends in degrees per decade, you are 
asking people to do math in their heads. 
Instead, try giving the total change over 
the full period of time. And know your 
audience; always use Fahrenheit for 
Americans.

Clearly state the settled scientific con-
clusions. Do not overdo “weasel words” 
and caveats. We know it is warming and 
we know it is due primarily to human 
activity. Say so. Saying human activity 
“contributes” to global warming makes 
it sound like human activity might be 
only a minor contributor. It would be 
more accurate to say “most of the warm-
ing….” 

Clearly distinguish settled science 
from the details on which scientists 
frequently focus their attention. Avoid 
using the word “debate” in connection 
with climate change. It reinforces the 
mistaken notion that there is a debate 
about basic issues that are settled sci-
ence. When referring to the whole issue, 
try something like “the urgent challenge 
of human-induced climate disruption” 
rather than “climate debate.”

Words That Mean 
Different Things to 
Scientists and Lay People

Scientists use many words that mean 
something very different to much of 
the public. For example, scientists fre-
quently use the word “enhance” to mean 
increase, but to lay people, enhance 
means to improve or make better, 
as in “enhance your appearance.” So 
the “enhanced greenhouse effect” or 
“enhanced ozone depletion” sounds like 
a good thing. Try “intensify” or “increase” 
instead. 

“Aerosol” means small atmospheric 
particle to scientists but means “spray 
can” to lay people. “Positive” connotes 
good and “negative” connotes bad to non-
scientists. So “positive trends” or “posi-
tive feedbacks” sound like good things. 
Instead of “positive trend,” try “upward 
trend.” Instead of “positive feedback,” 
try “self-reinforcing cycle.” “Radiation” is 
about X rays and Chernobyl for much of 
the public; try “energy” instead. “Fresh” 
means pure and clean, like fresh smell-
ing laundry; so instead of saying water 
will become “fresher,” try “less salty.”

To people unfamiliar with the scien-
tific method, a “theory” is just an unsub-
stantiated hunch, opinion, conjecture, 
or speculation. In this usage, theory is 
synonymous with what scientists might 
call a hypothesis. To scientists, theory 
means something very different. Instead 
of saying “according to theory,” you 
might say, “according to our physical 
understanding of how this works,” and 
refer to the evidence on which it is 
based. I suggest avoiding the use of the 
word “theory” to refer to things as well 
established as the greenhouse effect or 
the human intensification (not enhance-
ment) thereof.

Scientists use the word “sign” to 
denote positive or negative values, but 
to most lay people, sign means an 
astrological sign or a stop sign. Rarely 
does it mean the plus or minus sign. So 

Improving How Scientists 
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talking about a “sign error,” or “not even 
having the sign right,” is inexplicable. 
“Values” means something different too, 
as in “family values.” And “regime” 
has political connotations. “Bias” con-
notes unfair and deliberate distortion or 
political influence, so referring to “data 
bias” might be confirming the suspi-
cion that scientists are biased. “Error” 
means wrong or incorrect, so referring 
to error bars sends the wrong message. 
“Manipulation” and “scheme” have nega-
tive connotations.

Be very careful in referring to “risk” 
and “uncertainty.” Depending on the 
context, a “risk” often connotes a low-
probability event, something that might 
happen but is not likely, such as the 
risk of one’s house burning down. Thus, 
in this context, global warming is not a 
risk but a reality. Similarly, to the public, 
“uncertainty” generally means we do not 
know if something will happen, so uncer-
tainty about future warming is taken to 
mean that it might not warm at all; it 
might even cool, for all we know. But 
that is not what scientists mean; they 
mean there is a range of possible warm-
ing, depending on the level of emissions 
and how sensitive the climate is to those 
emissions. So instead of “uncertainty,” 
try using “range.” 

Then there are acronyms. SST means 
sea surface temperature to scientists, but 
to the public, it’s a supersonic airplane 
like the Concorde. PDF is a probability 
density function to scientists, but to the 
public it’s the portable document format. 
THC means thermohaline circulation to 
scientists, but it’s the active ingredient 
in marijuana to those members of the 
public who would recognize it at all.

These problems are not limited to 
climate science. For much of the public, 
the word “ecology” means environmen-
talism rather than a scientific disci-
pline. And “discipline” is about keeping 
children in line rather than a field of 
study. “Organic” means grown without 
chemicals rather than carbon-based. 
“Nutrients” are always a good thing, as 
is “enrichment.” “Fixing” nitrogen? Is it 
broken? And “exotic” generally has posi-
tive connotations.

Metaphors
Another way scientists can be more 

effective in communicating is to use 
metaphors. For example, when people 
ask how it is possible to predict climate 
50 years from now when we cannot even 
predict the weather 2 weeks from now, 

they are obviously confusing weather 
and climate. You might compare this 
with what happens when you turn on 
the burner under a pot of water; while 
you cannot predict the time or place of 
any particular bubble, you can say with 
certainty that the water will be boiling 
in about 10 minutes. Similarly, while 
we cannot predict the age of death of 
any particular person, we can say with 
confidence that the average age of death 
for people in the United States is 77. 
Climate, like the average age of death, 
is a statistical average that is predict-
able based on large-scale forces, while 
weather is subject to chaotic forces that 
make it inherently more difficult to 
predict.

How can scientists respond when 
people say that climate has always 
changed, so the current warming is 
probably also natural? A good metaphor 
that reveals the fallacy of this thinking 
is that just because lightning strikes 
have long caused forest fires does not 
mean fires cannot also be caused by a 
careless camper. And of course, there are 
many lines of evidence that show that 
the current warming is due primarily to 
human activity.

The ever popular metaphor of load-
ed dice provides a good response to 
the question of how global warming is 
affecting various weather phenomena. 
When people ask if global warming is 
responsible for the recent streak of heat 
waves, floods, wildfires, and intense 
hurricanes, you can say that by loading 
the atmosphere with excess greenhouse 
gases, we are loading the dice toward 
more of these extreme weather vents. 
The data show this is already occurring 
for many phenomena; and models have 
long projected these changes.

Reframing
Rather than accepting the premise 

of a poorly framed question, reframe it. 
When people ask if global warming can 
be blamed for a particular hurricane, 
heat wave, fire, or flood, a simple “no” 
does not respond to the essence of the 
question. What they really want to know 
is whether global warming is having an 
effect on such events, and the science 
suggests that it is. You can reframe such 
questions to explain that global warming 
is increasing the chances of such events 
occurring, and you can also explain some 
of the connections.

Policy makers are finally grappling 
with the climate challenge, and they 

require comprehensible scientific input 
to inform their deliberations. Clear com-
munication from scientists has never 
been more critical. Will scientists rise to 
this challenge and meet their responsi-
bility to society?
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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 sec-
tion does not have a website 
contact AIPG Headquarters 

to get one setup (wjd@aipg.
org). AIPG Headquarters will 
maintain a website for your 

section. Several sections 
(AZ, CA, CO, FL, GA, HI, IL 
Chapter, MI, MO, NM, OK, 
PA, and TN) are examples 
of websites hosted by AIPG 

National.
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The AIPG Ad Hoc Committee on 
Climate Change appreciates all of you 
who responded to the questionnaire dis-
tributed by National. We have received 
1095 responses out of the 4248 members 
that received the questionnaire. The 
unusually high response is consistent 
with the significance of the topic.

The Ad Hoc Committee on Climate 
Change was assembled by Dan St. 
Germain, CPG-07858, this spring to 
develop an AIPG position statement on 
this controversial topic. The committee 
is composed of ten motivated individuals 
with backgrounds focused mainly within 
the environmental consulting business 
with some limited backgrounds in the 
extractive and academic professions. 
The committee member viewpoints are 
widely divergent, particularly in regard 
to the debate of whether the earth is 
warming and whether the changes are 
natural or anthropogenic.  We quickly 
reached an impasse, which we felt could 
be helped by getting a sense of opinions 
of our membership. With that in mind, 
we borrowed a draft questionnaire devel-
oped by David Abbott, CPG-04570, and 

modified it through further machina-
tions of the committee. The question-
naire apparently appeared biased to 
some of the respondents, but no bias 
was intended. Also, we are not going 
to prepare the position paper based on 
the opinions expressed in the question-
naire, but rather use the questionnaire 
to establish an overall philosophy that 
is consistent with that of the member-
ship. 

The results of the questionnaire were 
very eye opening from both the direct 
answers to the questions as well as 
in comment form. Table 1 provides 
a summary of the tabulated answers 
to the questions. We believe that the 
take-home points are that AIPG should 
prepare a position statement; that our 
statement should promote the role of 
geologists in mitigating impacts, regard-
less of the cause; and we should sup-
port continued monitoring and research 
into climate change mechanisms. The 
answers also show that we have widely 
divergent viewpoints on the significance 
of anthropogenic factors and the need 
for urgent action to address potential 

impacts from climate changes. We leave 
it to you to draw your own conclusions 
from the data.

The comments were also very inter-
esting.  They ranged from: the science 
is in, the debate is over and the vast 
majority of scientists support the notion 
of the anthropogenic cause of the cur-
rent trend; to: there is no possible way 
that mankind is having an impact on 
worldwide climate.  We found many of 
the comments to be well stated and very 
thoughtful. We also appreciate those 
of you who thanked us for taking on 
this controversial and important subject 
matter and thanked us for asking the 
membership for its view. The percentage 
of membership responses is a testament 
of the importance of this issue. 

The committee will be moving forward 
in preparation of a position statement. 
Please assist in this process by writing 
letters or technical articles on the subject 
to the TPG. These will be considered as 
we move forward. Thank you for your 
help.

Climate Change Questionnaire
Samuel W. Gowan, CPG-07284
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CLIMATE CHANGE TABLE
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Availability of Post-Secondary 
Academic Coursework to Meet 
Requirements for Certified 
Professional Geologist

The American Institute of Professional Geologists (AIPG) recently (2007) revised and updated academic curricular expecta-
tions for membership within AIPG, as a Certified Professional Geologist. If you are an AIPG member, you can obtain a copy 
of these revisions online at http://www.aipg.org.

Academic preparation requirements can be fulfilled by meeting the desired curricular requirements (24 semester hours of 
core courses in geology plus another 12 hours in geology from a list provided).  Another way to meet the curricular require-
ments is to demonstrate proficiency in abilities, attributes, characteristics, and skills as presented in Education for Professional 
Practice.  This method is for those who have taken a B.S. in Geology from a non-traditional program.

I refer you to a recent compilation of curricular offerings and requirements for the B.S. in Geology (the inventory) from U.S. 
colleges and universities.  Drummond and Markin (2008) provide current information useful for our analysis of the availability 
of pertinent academic coursework, which meet AIPG expectations for proper preparation of geologists. Of 296 academic depart-
ments across the U.S.A., 287 list their requirements on-line.  This inventory was compiled from the on-line information.

Names of courses required for the B.S. degree in Geology are grouped in decreasing frequency in Drummond and Markin, 
2008, Table 1. For easy comparison, Table 1 below lists AIPG’s required courses and the percentage of the 287 academic 
departments offering those courses..

AIPG Requirements

Core courses (expected of all students) 24 semester hours       
      

 Course Name     Inventory percentage

 Physical Geology      95.8
 Historical Geology     75.6

 Earth Materials
                 (Minerals & Rocks)    ***

 Structural Geology     82.7

 Stratigraphy      64.1

 Field Geology      99.3

Additional Courses in Geology (select 12 semester hours)

 Sedimentology     82.9

 Geomorphology     36.6

 Invertebrate Paleontology    46.3

Robert G. Corbett, CPG-04502
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 Petrology and related  ***      90.2

 Groundwater Hydrology and related   18.1

 Environmental//Engineering Problems    12.9

 Applied Geophysics      19.9

 Economic Geology/petroleum geology     2.1

***Either a one semester course or a course in mineralogy and another in petrology
Other courses listed in the inventory are offered in 10.1 percent or fewer programs

Table 1.  Core courses (24 semester hours) and optional courses (12 semester hours) from AIPG’s Education for 
Professional Practice and offerings at 287 programs in the United States.

 
Stratigraphy and Sedimentation may be stand alone courses or combined as Sedimentation and Stratigraphy, a situation 

similar to Mineralogy and Petrology and Earth Materials.
AIPG’s core is essentially identical to “the minimum core curriculum” recognized in the inventory.  Drummond and Markin 

(2008) state that this basic foundation in geology can be delivered by most small departments.  However, AIPG expects a mini-
mum of 12 additional semester hours of coursework, which allows a student to tailor a program identical to the Drummond 
and Markin (2008) “traditional core curriculum” that has requirements met by at least one-half of B.S. programs nationally. 

The AIPG publication Education for Professional Practice (2007) encourages more than the minimum 24 required plus 12 
optional hours in geology courses, and allows for a student or a program to accomplish the two other curricula  identified by 
Drummond and Markin as listed in the inventory (advanced academic and applied professional).

 And for the science and mathematics, comparison of Other Courses (AIPG) with Cognate Science Courses (Drummond and 
Markin, 2008) shows great  similarity. See Table 2.

AIPG Other Required Courses
______________________________________________________________________
Mathematics                        Inventory percentage     
 Calculus through integration   Calc 1  85.8
       Calc 2  66.7
 Computer literacy       7.5
Physics
            Physics 1        88.1
            Physics 2        76.0
Chemistry
            Chemistry 1       92.1
            Chemistry 2       82.4

Table 2. Cognate courses and their availability.

Drummond and Markin (2008) state that two-thirds of the B.S. programs in Geology require two semesters each of  Calculus, 
Physics, and Chemistry.

This leads to a sigh of relief.  Information in the inventory on the availability of courses supports the expectations of AIPG. 
The data indicate that a student may take AIPG’s required and optional courses in the vast majority of B.S. Geology programs 
currently offered in the United States.

References:
American Institute of Professional Geologists, revised 2007, Education for Professional Practice: 

Westminister, Colorado, 12 p.

Drummond. C.C. , and Markin, J. M., 2008, An Analysis of the Bachelor of Science in Geology Degree as Offered in the United 
States: Journal of Geoscience  Education, v. 36, n. 2, p. 113-119.
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     Annual Meeting Supporters

AIPG 
National Officer Election 

Results
2009 President-Elect
(2010 President)
Mike Lawless
CPG-09224
Blacksburg, Virginia
mlawless@daa.com

2009 Vice President 
Tim Crumbie
CPG-10433
Lexington, Kentucky
tcrumbie@spadecorp.com

2009-2010 Treasurer

David Rhode
CPG-08558
Centennial, Colorado
david.r.rhode@smithbarney.com

2009-2010 Editor
Robert A. Stewart
CPG-08332
East Hartford, Connecticut
robert.stewart@lfr.com

Sponsors
Platinum Level

Clear Creek Associates

Gold Level
GeoTemps

Silver Level
Malcolm Pirnie

Copper Level
BCI Engineers & Scientists, Inc.

Central Arizona Project
Columbia Analytical Services, Inc.

HB Engineering Group
Salt River Project

Southwest Ground-Water 
Consultants, Inc

URS Corporation.
U.S. Geological Survey
Yellow Jacket Drilling 

Services, LLC

Student Sponsors
Mine Development Associates

Agnico-Eagle Ltd.
TXAU Investments, Ltd.

Rafting Trip
AUEX Mining

Welcome Reception
Converse Consultants

AIPG Section Sponsors
AIPG Colorado Section

FAPG-AIPG Florida Section
AIPG Georgia Section

AIPG Illinois-Indiana Section
AIPG Kentucky Section
AIPG Michigan Section
AIPG Northeast Section

Exhibitors

Adventus Group
Boart Longyear E & I

Clear Creek Associates
Electronic Data Solutions

Engineering and Environmental 
Consultants, Inc.

Errol L. Montgomery 
& Associates, Inc.

The Geological Society 
of America 
Geotemps

Geotrans, Inc.
Layne Christensen Company

National Groundwater Association
URS Corporation

WDC Exploration & Wells
Zonge Engineering
Zymax Forensics

Mike Lawless

Tim Crumbie

David Rhode

Robert Stewart

as of 8/20/08
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Georgia Section
Innovative Remediation Technology 

Conference —The conference was a great 
success on all counts. I would like to 
thank Caryl Alfaro for coordinating all 
the speakers in getting their presenta-
tions into the notebooks and working 
registration; Yo Sumartojo for coordi-
nating all the sponsors and exhibitors 
and working registration; Beth Lavoie 
for coordinating breakfast, lunch, and 
breaks and registration; Elise Blesi for 
helping at registration and setting up 
food for breakfast and breaks; and Eric 
Lowe who was our master of ceremonies 
in announced all our speakers, helping 
with food, making arrangements with 
Kennesaw State University, helping 
solicit exhibitors, and helping in all 
decisions. Without these individuals we 
couldn’t have put this all together.

I would also like to thank all our 
sponsors and exhibitors. We exceeded 
our expectation. We will post both cat-
egories of companies on our web site so 
if you need a consulting firm or look-
ing for some service, please check our 
web. The total number of participants 
was 132 for the day and a half confer-
ence. We did receive a few resumes 
of students before the conference.
************************************

We had a very successful field trip 
to Deepstep in April. That Saturday 
morning it rained the entire time from 
Atlanta to Milledgeville but was dry 
in Deepstep and we were able to visit 
the scheduled three mines. We visited 

two kaolin mines and a feldspar mine. 
I would specially like to thank Ed Yopp 
and Jessica Kogel both with Imerys for 
making the arrangements and leading 
the trip.

Kentucky Section
KY-AIPG Spring Field Trip and 

Awards Banquet by Richard Smath 
MEM-0240, and Gil Cumbee CPG 
-09436.

The Kentucky chapter of AIPG in 
conjunction with the Association 
of Environmental and Engineering 
Geologists held their Spring Field 
Trip and Awards Banquet at the Lake 
Cumberland State Resort Park in 
Jamestown, Kentucky.

On Friday, May 16, we met at the Wolf 
Creek Dam for a tour of the dam  by the 
U.S. Army Corps of Engineers and to 
hear about the progress of the ongoing 
rehabilitation plan. This plan would 
introduce more grout along the length 
of the earthen embankment along the 
dam, which was built in the 1940’s. Also, 
a modern cut-off wall will be incorpo-
rated along the length of the dam using 
innovative technology to stop seepage. 
High lake levels at Wolf Creek have put 
stress on the weakened foundation and 
increased seepage, so since March 2005 
the Corps has been keeping the lake 
levels lower than normal to reduce the 
risk of failure while they rehabilitate 
the dam.

The lower lake level (43 feet below 
normal summer pool level) has had a 
slight impact on the recreational aspects 
of the lake, but is a big advantage for 
geologists, by exposing more of the com-
plicated and diverse structure of the Fort 
Payne Formation.

After the dam tour, there was time 
to take a side trip to an obscure location 
to visit the Rock House Natural Bridge 
near Creelsboro, Kentucky. 

On Saturday, May 17, we headed 
for our float trip on Lake Cumberland, 
where we boarded four eight-passenger 
pontoon boats and set off for the shores 
along Greasy Creek. Here we stopped 

to view small scours with soft-sediment 
deformation structures and flow rolls, 
as well as a deep scour filled with dark 

gray, shaly siltstone.
Our next stop was to a large green-

shale mud mound and its associated 
carbonate buildup.

Abundant coarse crinoidal grainstone 

as well as numerous geodes were found. 
Lunch was at another stop, where the 
fossil and geode collecting continued 
after everyone made their own sand-
wiches.Deepstep Kaolin Mine

Rock House Natural Bridge near 
Creelsboro, Kentucky.

Deep scour with slumping and flow rolls in 
the Fort Payne Formation on Greasy Creek.

Mud mound with carbonate buildup in the 
Fort Payne Formation on Greasy Creek.

 SECTION NEWS
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Back in the pontoon boats, we spent 
the rest of the day viewing more of 
the mounds, soft-sediment deformation, 
slumping, and scours of the Fort Payne 
Formation.

Returning to the boat dock at 4 p.m., 
everyone went back to the lodge to clean 
up for the evening banquet and awards 
ceremony in the Lake Cumberland State 
Resort Park’s Lure Lodge.

After dinner Brook Brosi, from the 
U.S. Army Corps of Engineers, gave a 
PowerPoint presentation on the history 
and detailed work being done on the Wolf 
Creek Dam.

After Brook Brosi’s presentation, a 
number of awards were presented.  

Lunch and crinoid and geode collecting on 
the banks of Greasy Creek.

Intense deformation and recumbent 
folding in the Fort Payne on Wolf Creek.

Brook Brosi, U.S. Army Corps of Engineers, 
evening guest speaker.

Donnie Lumm (left) presents the 2008 
Geologist of the Year award to Douglas Curl, 

of the Kentucky Geological Survey.

Donnie Lumm (right) presents the 2008 
Lifetime Achievement Award to David 

Williams, of the Kentucky Geological Survey.

                                                                                                               SECTION NEWS

MEMBERS IN THE NEWS

AIPG Member Receives 
International Water 
Law Award

On May 22, 2008, AIPG Member 
(CPG- 07700) Bennett L. Bearden 
received the 2008 International Water 
Resources Law Award recognizing out-
standing performance as the top student 
in the International Water Resources 
Law Seminar at McGeorge School of 
Law, the University of the Pacific in 
Sacramento, California. Bearden is a 
student in the JSD in International 
Water Resources Law program under the 
direction of Professor Steve McCaffrey, 
one of the world’s foremost authorities on 
international water law. The JSD degree 
or Doctor of Juridical Science, is legal 
education’s counterpart to the Ph.D.

Bearden is an Assistant Attorney 
General in the Office of the State 
Geologist at the Geological Survey of 
Alabama. He received his Juris Doctor 
degree from Birmingham School of Law 

in 1992 and his Master of Laws degree 
in Commercial and Corporate Law from 
the University of London in 2006.

Mike Hultgren Takes
New Position

Mike Hultgren, CPG-09292, has 
recently taken a new position as Senior 
Project Manager at ATC Associates in 

Roseville, Minnesota. At his new firm, 
Mike will be primarily managing proj-
ects involving investigation of soil and 
groundwater, providing senior review 
for documents generated from the office, 
and assisting the branch manager of the 
office. With over 22 years experience as 
a professional geologist, Mike will also 
provide mentorship to young geologists 
and environmental scientists in the 
office. Mike is a former President of the 
Minnesota Section of AIPG and is cur-
rently active as the chair of the education 
committee.

Missouri State Geologist 
and Geology and 
Land Survey Director 
announces retirement

Mimi Garstang, CPG-10185, has 
worked with the Division of Geology 
and Land Surveying (DGLS), Missouri 
Depratment of Natural Resources 
(MDNR) for more than 27 years and is one 
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of a few women in the United States to 
hold the position of state geologist. Mimi 
began her career with DGLS in 1979 and 
has served as Missouri State Geologist 
and division director since June 2000. 
Prior to joining the department, she 
worked as an environmental geologist 
for the White Consulting Engineering 
company in Memphis. Mimi’s career 
touches some of Missouri’s biggest envi-
ronmental challenges, including the 
Times Beach dioxin sites, interstate 
river issues, the Weldon Spring site 
in St. Charles County and evaluating 
earthquake risk in the New Madrid 
Seismic Zone in southeast Missouri. 
Additionally, MDNR Director, Doyle 
Childers appointed Joseph A. Gillman, 
MEM-1326, to succeed Mimi, also effec-
tive August 1. 

Senate Resolution 
Shines Spotlight on the 
Importance of Soils

NEWS RELEASE
Contacts: Sara Uttech, Soil Science 
Society of America, 608-268-4948, 
suttech@soils.orgKarl Glasener, 
Director of Science Policy, Soil Science 
Society of America, 202-408-5382, 
kglasener@soils.org

WASHINGTON, DC, JULY 8, 2008 
–The Soil Science Society of America 
(SSSA) applauds the visionary action 
taken by Senator Sherrod Brown 
and his colleagues in the Senate who 
helped usher in legislation recognizing 
the importance of soil, placing it on par 
with water and air.

On June 23, Senator Brown was 
joined by co-sponsoring Senators Kent 
Conrad (D-ND), Charles Grassley 
(R-IA), Russ Feingold (D-WI), Tom 
Harkin (D-IA), Ken Salazar (D-CO) and 
George Voinovich (R-OH) to successfully 
pass Senate Resolution 440, which also 
highlights the “critical role” soils profes-
sionals play in managing our nation’s 
soil resources.

“This resolution comes at a time when 
soil is widely undervalued,” says Rattan 
Lal, Ohio State University, SSSA Past 
President. “Soil, and specifically sound 
soil management, is essential in our con-
tinued quest to increase the production of 
food, feed, fiber, and fuel while maintain-
ing and improving the environment, and 
mitigating the effects of climate change. 
Being the essence of all terrestrial life 

and ecosystem services, soil is not a 
resource we can take for granted. Soil 
is the basis of survival for present and 
future generations.”

The Senate resolution passed six 
months after the European Union’s 
Soil Protection Framework was tabled 
due to irreconcilable differences among 
Parliament membership.

“My years growing up working on 
our family farm taught me the value of 
hard work and the importance of soil,” 
says Senator Brown. “Often overlooked, 
healthy soil is vital to maintaining 
our natural resources and feeding our 

nation. This resolution is an important 
first step in cultivating awareness of our 
nation’s soil policies.”

The Resolution acknowledges the 
work of soil scientists and soil profes-
sionals to continue to enrich the lives of 
all Americans by improving stewardship 
of the soil, combating soil degradation, 
and ensuring the future protection and 
sustainable use of our air, soil, and water 
resources.

View the full Senate Soils Resolution 
at: https://www.soils.org/sciencepolicy/
files/soils-resolution.pdf
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Dr. Hugh Miller, 
Recipient of 2008 Canadian 
Professional Geoscientist 
Award

The Canadian Council of Professional 
Geoscientists (“CCPG”) is pleased to 
announce the recipient of the 2008 
Canadian Professional Geoscientist 
Award - Dr. Hugh Miller, P.Geo., of 
Paradise, Newfoundland.

The Canadian Professional 
Geoscientist Award is given to recognize 
the achievements of an individual in his or 
her capacity as a registered professional 
geoscientist, who has made an outstand-
ing contribution to the development and 
practice of professional geoscience and 
who has advanced public recognition of 
the profession in Canada.

To be eligible for the award a nomi-
nee must meet a number of specified 
criteria, which include: a solid career 
as a professional geoscientist, an out-
standing record of voluntary service to 
the community, and service to one of 
the provincial or territorial professional 
associations which regulate geoscience 
in Canada or to CCPG.

The Award, which consists of a lab-
radorite marble sculpture made by a 
Canadian artist, is given to a person in 
mid-to-late career. Hugh Miller, P.Geo, 
has not only a long and outstanding 
career as a professional geoscientist, 
but he has also served as a tireless 
and dedicated volunteer and leader to 
CCPG and Professional Engineers and 
Geoscientists of Newfoundland and 
Labrador, (“PEGNL”).

As a graduate in physics from the 
Memorial University Newfoundland 
(“MUN”) in 1968 followed by an M.Sc. in 
physics-geophysics in 1970, and a Ph.D. 
from UBC in 1973, Dr Miller joined MUN 
in 1973 in the Physics Department and 
in 1979, moved to the Earth Sciences 
Department until his retirement in 2007. 
During that period, he was instructor and 
advisor of geophysics students for over 30 
years, and was also an active research 
scientist in applying geophysical methods, 
particularly the use of gravity and mag-
netics, for the investigation of the crustal 
structure of Newfoundland and Labrador, 
the adjacent offshore and eastern Canada. 
He is now a consulting geophysicist.

Dr. Miller was a leading proponent 
and organizer for professional registra-
tion of geoscientists in Newfoundland 
and Labrador, commencing in the 
early 1980’s. And with the passage of 

the revised provincial Engineers and 
Geoscientists Act of 1982, Dr. Miller 
co-chaired the PEGNL committee that 
developed the academic and work expe-
rience criteria for geoscientist registra-
tion. It took until 1989 for the new Act 
to be proclaimed, whereupon, Dr. Miller 
became one of the first two PEGNL 
Geoscience councillors and also Vice-
chair, Geoscience, of PEGNL’s Board of 
Examiners; a role he held for 10 years.

In 1989, Dr Miller was appointed to 
sit on the Government of Newfoundland 
and Labrador Offshore Petroleum Board, 
where he served for 12 years. In recogni-
tion for his services to PEGNL and the 
people of Newfoundland and Labrador, 
Dr. Miller received two awards from 
PEGNL - the Award of Service in 1997, 
and PEGNL’s highest honour, the Award 
of Merit in 1999.

He commenced his involvement in the 
national geoscience community through 
volunteer work with the Canadian 
Geoscience Council (now the Canadian 
Federation of Earth Sciences) and was 
appointed the PEGNL representative on 
CCPG’s Canadian Geoscience Standards 
Board (“CGSB”). While serving with the 
CGSB, he helped steer through some 
contentious issues in developing the very 
first national guideline on academic and 
work experience criteria for registration 
as a professional geoscientist.

In 1997, Dr Miller was one of a small 
group who helped found CCPG, serving 
as its first Chair-elect and subsequently 
it’s Chair in 1999 – 2000. During his 
CCPG chairmanship, Dr. Miller nego-
tiated cooperation agreements with 

the US Association of State Boards 
of Geology, the American Institute of 
Professional Geologists, the Geological 
Society (in Great Britain) and the 
European Federation of Geologists.

In announcing the award, the President 
of CCPG, Dr. Bruce Broster, P.Geo. stat-
ed ”Dr. Miller has been at the forefront 
of some of the most important events for 
geoscientists in his province, and indeed, 
in this country. Some notable achieve-
ments are his significant contribution to 
the establishment of professional regula-
tion for geoscientists in Newfoundland 
and Labrador and the creation of CCPG 
and CGSB, during which he applied 
innovative thinking and drew on his 
considerable negotiation skills”.

The citation on the 2008 award, which 
will be presented to Hugh in St John’s, 
Newfoundland at the awards ceremony 
during the PEGNL AGM on June 13 2008, 
will read as follows: Presented to Hugh 
Miller, PhD, P.Geo., in recognition of his 
visionary leadership for the profession 
and the development of geoscience prac-
tice standards in Canada. Nominations 
for this award are considered annually, 
although the award will not necessarily 
be presented each year. Further details 
on the award criteria and nominations 
process can be obtained from the CCPG 
website at www.ccpg.ca.

The mission of CCPG is to develop 
consistent high standards for licensure 
and practice of geoscience, to facilitate 
national and international professional 
mobility, and to promote recognition of 
Canadian geoscientists. 

                                                                                                COLLEAGUES IN THE NEWS
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NOVEMBER 6-7, 2008
Call for Papers

This conference will focus on innovative technologies being used in the 
environmental fi eld including, but not limited to, chemical oxidation, 
bioremediation, and surfactants. Case studies to be included will be 
petroleum hydrocarbons, chlorinated solvents, pesticides, radionuclide 
sites, and other hazardous compounds.

Register Online - www.aipg.org/Seminars/tech_conf.htm

Presented by 
American Institute of Professional Geologists 

Innovative Remediation Technology 
Conference

Denver, Colorado

AIPG, 1400 W. 122nd Ave., Suite 250, Westminster, CO 80234
(303) 412-6205 • aipg@aipg.org • www.aipg.org

MARK YOUR CALENDAR!

Glenn Shepherd dies at home, 86. 
Friends and family are mourning the loss 
of Wailuku resident Glenn Shepherd, 
remembered as a community activist, 
geologist and all around funny guy. 
Shepherd, 86, died on Tuesday (3/11/08) 
at his residence of pancreatic cancer. “He 
was such an outstanding person and 
outstanding human being,” said Council 
Member Michelle Anderson. Anderson 
said Shepherd would regularly share 
information with her and was always 
available if she needed counseling on 
any issues. She said she loved Shepherd, 
“like a father.” “It’s hard to find someone 
that cares so much about the direction 
our county is taking. Even in his declin-
ing years, he always made that a prior-
ity,” she said. 

Dick Mayer, community activist and 
former teaching colleague of Shepherd at 
Maui Community College, said Shepherd 
was a “great person to be around.” “He 
was very concerned for the environ-
ment of Maui and the future of Maui,” 
Mayer added. He also remembers that 
Shepherd “had a wonderful sense of 
humor” expressed in his email mes-
sages. 

Shepherd’s first of many crusades 
on Maui began in the 1970’s seeking 
to deter the county from armoring the 
shoreline at Kalama Park. This was 
done in order to protect the bandstand, 
threatened by beach erosion. Shepherd 
warned the county that if it saved the 
bandstand, it would destroy the beach, 
and events proved he was right. Over 

the years, Shepherd testified before 
the Maui County Council and the Maui 
Planning Commission on a range of 
issues dealing with the environment and 
natural resources of the island. 

His daughter, Diane Shepherd, a 
Kihei veterinarian and former out-
spoken member of the Maui Planning 
Commission, said her father was always 
optimistic and always encouraged her. 
“He never stopped believing that citizens 
should determine public policy,” she 
said. Even when her father was ill, Diane 
Shepherd said he went to testify before 
the county. His last public appearance as 
an advocate was last month.   She said 
that when her father was told the bad 
news he had cancer, he told the doctor, “‘I 
can’t go yet, I have too much to do.’” 

Glenn Shepherd had a doctorate in 
Geology from the University of Hawaii. 
He earned his bachelor’s from UCLA. 
During Diane’s childhood, the family 
lived in South America for 10 years, 
with Glenn doing his geology work. 
While working as a petroleum geolo-
gist in South America, he discovered a 
large deposit of frozen methane hydrates 
under the sea floor off Peru. The exis-
tence of these mysterious deposits was 
totally unsuspected. Shepherd’s find was 
only the second discovery. He moved to 
Maui in the 1970’s after living on Oahu 
and taught physical geography at Maui 
Community College with Mayer who 
taught cultural geography. In 1980, he 
went to Southeast Asia and back into 
the oil business before eventually return-

ing to Maui where he kept his Wailuku 
home. “He loved Maui, that’s why he kept 
fighting,” Diane Shepherd said. 

“This is a sudden tragedy that will 
take a long time to get over,” Anderson 
said. He was the “epitome of the well 
informed concerned citizen” that would 
always share his knowledge, she said. 
“He was always encouraging to me when 
I went out on a limb and was feeling the 
stings of arrows. It’s hard to consistently 
fight the status quo,” she said. “He was 
always there to encourage me and com-
pliment me on my efforts and encourag-
ing me to keep it up.” 

Geologists with his background are in 
short supply in the booming oil business, 
and last year he was offered $100,000 a 
year to go back to work in Saudi Arabia. 
He turned it down. But he kept up with 
the latest research in all areas of geology, 
including climate. He was a believer in 
“peak oil,” the idea that the maximum 
output of oil has been, or is about to be 
reached, after which the world will have 
less and less petroleum. 

Glenn Shepherd is also survived by 
his wife, Shirley; a son, Anthony D. 
(Gloria) Shepherd; and three grandchil-
dren. Services have not been announced. 
Borthwick Norman’s Mortuary is assist-
ing with arrangements. Donations may 
be made to Sierra Club Foundation, 
Maui Group Account, 85 Second St. 
Suite 750, San Francisco, CA 94105 or to 
the World Wildlife Fund, 1250 24th St. 
NW, PO Box 96555, Washington, D.C. 
20077-7760 
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DENIM OR KHAKI LONG-SLEEVE 
SHIRTS 100% cotton, garment washed, 
tuck-in tail, button-down collar, horn tone 
buttons, patch pocket. and adjustable cuffs. 
Embroidered AIPG spelled out with pick and 
gavel. Sizes: XS-4XL. Prices: $22.50 (XS-XL) 
/ $24.00 (2XL) / $25.50 (3XL) / $27.00 (4XL)

AIPG STORE (also available online at www.aipg.org)

SWEATSHIRT - Hanes Ultimate Cotton 
Crewneck Pullover, 90/10 cotton/polyester fl eece. 

AIPG embroidered 
lettering. Colors: Red, 
Gray, Navy, Light blue, 
and Gold. Sizes: L-XL-
XXL Price: $22.50 (L-XL) 
/ $24.00 (XXL)

TRAVEL MUGS 
Translucent Blue 
16 oz. Price: $7.50
Stainless Steel
16 oz. Price: $9.50

CHECK OUT OTHER GREAT ITEMS
AVAILABLE AT WWW.AIPG.ORG

CAP - Velcro closure. Embroidered AIPG 
spelled out with pick and gavel.
Colors: black, tan, royal blue, and
white with blue bill. Price: $12.75

ORDER 
ONLINE AT

www.aipg.org

POLAR FLEECE VEST - Elastic waist, 2 
zippered front pockets, embroidered AIPG 
lettering with pick and gavel. Choose from 
Black, Navy, Royal, Charcoal, Burgundy,
Forest or Khaki. Sizes XS - 6X, Tall Sizes 
LT - 3XLT. Tall sizes available in black and 
navy. (If ordering size 2X and up, please call 
the National AIPG offi ce for special ordering 
at (303) 412-6205. An additional $1.50 will 
be added to sizes 2X and up). Price: $25.50

POLAR FLEECE 1/4 ZIP PULLOVER 
Elastic waist and cuffs, contrast collar, 
embroidered AIPG lettering with pick 
and gavel. Colors:  Black, Navy, Royal, 
Charcoal, Burgundy, Forest, Khaki. 
Sizes XS - L. Price: $27.00

Promotional Items
Briefcase and  Blue Travel Mug 

Price: $33.50 SAVE $5.00!

GNEISS T-SHIRT - Fruit of the Loom 
100% Cotton, preshrunk. Front left 
breast has AIPG logo and back has 
text “Geologists are Gneiss, Tuff, and 
a Little Wacke”. Colors: black or gray. 
Sizes: S - XL - $16.50 and
Sizes: 2XL and 3XL - $18.00

T-shirt

NEW! Briefcase

Fleece Pull-OverFleece Vest

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 
optimum organization.  Available Colors: Black, 
Hunter, Navy, Red, Royal 
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