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Date: July 2, 2009

Contact: David Wunsch, AASG President, (603) 271-6482, 
  David.Wunsch@des.nh.gov

The Association of American State Geologists (AASG) convened their annual meeting from June 21-24 in Park City, Utah. 
The meeting was hosted by the Utah Geological Survey. The Association elected its new Executive Committee Officers for the 
2009-10 year. The new officers are Nick Tew (AL) as Past President, David Wunsch, MEM-0147 (NH) President, Jim Cobb, 
MEM-0141, (KY) President-Elect, Vicki McConnell, MEM-0649, (OR) Vice President, Harvey Thorleifson, MEM-0854, (MN) 
Treasurer, and Robert Swenson, CPG-10883, (AK) as Secretary. Each officer will serve a one-year term that begins on July 
1, 2009 and ends on June 30, 2010.

The AASG, founded in 1908, represents the chief executives of the geologic bureaus of state government of the 50 States and 
the Commonwealth of Puerto Rico. Cumulatively, the state geological survey’s total budgets exceed $230 million, and employ 
approximately 2,000 earth scientists and engineers, who provide geological information that assists their respective states, 
as well as the nation as a whole, meet its energy, water, and mineral commodity needs through cooperative projects with the 
U.S. Departments’ of Energy and Interior. “The members of AASG look forward to continued cooperative efforts with federal 
partners as we work together to help the nation meet its ever changing energy, mineral, and water needs, and prepare and 
plan for natural hazards that impact the quality of our lives” said President David Wunsch. More information about AASG 
can be found at http://www.stategeologists.org/.

2010 President-Elect
(2011 President)

Samuel W. Gowan
CPG-07284

Clifton Park, New York
sgowan@alphageoscience.com

Statement of purpose or goals I have for AIPG: To continue the 
development of education programs that support state licensed 
professional geologists, provide service to our members, and 
expand our revenue sources. Another important goal is to 
expand the membership from those segments of our profes-
sion that are underrepresented within AIPG. This will require 
continued efforts to strengthen our relevance beyond AIPG 
certification.

AIPG National Officer 
Election Results

2010 Vice President

Ronald J. Wallace
CPG-08153

Roswell, Georgia
ronald_wallace@dnr.state.ga.us

Statement of purpose or goals I have for AIPG:
We need to communicate with the Section Presidents more 
often than only at the Annual meeting and to have a continuous 
dialogue throughout the year. We need to use our collective 
knowledge from all sections to help the sections that are strug-
gling.  The sections need to communicate with the universities 
and give geology students the opportunity to attend section 
meetings and to learn what we as professionals do in our jobs.

2010-2011 Secretary

Adam W. Heft
CPG-10265

Holt, Michigan
heft@pbworld.com

Statement of purpose or goals I have for AIPG:
I intend to help find ways to promote AIPG with the goal of 
providing additional value to its members and prospective 
members.
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AIPG sponsored a field trip to Rocky 
Mountain National Park in conjunction 
with the June 2009 executive committee 
meeting. We were fortunate to have as 
our leader Dr. Lee Shropshire (Figure 
1), Professor of Geology, Emeritus, of 
the University of Northern Colorado. Lee 
began his career at UNC in 1965, and 
since then his interests have included 
stratigraphy, field methods and the 
geology of Colorado. Our trip began in 
the Denver Basin, where the oldest rock 
stratigraphic unit is the Pennsylvanian 
Fountain Formation, and the geologic 
record is concluded with Cretaceous and 
Tertiary clastic rocks. 

Our approach to the Front Range took 
us down-section, with the first stop at 
the prominent Dakota Hogback, which 
consists of the resistant, ridge-forming 
Dakota Sandstone. Our second stop 
brought us to the Great Unconformity, 
between 1,400 Ma Precambrian gran-
ite and the Pennsylvanian Fountain 
Formation, of alluvial fan origin. Visible 
above the Fountain is the eolian to 
nearshore marine Lyons Formation, a 
prominent cliff-former (Figure 2). The 
actual unconformity was not visible at 
our stop. This was an excellent trip to 
enjoy local wildflowers, including prickly 
pear cactus (Figure 3) and spiderwort 
(Figure 4) at this stop.

We entered Rocky Mountain National 
Park via the visitor center in the town of 
Estes Park, and the Fall River entrance 
to the Park itself on Route 34. Inside the 
park we stopped for a look at the termi-
nal moraines of the Bull Lake (Illinoian) 
and Pinedale (Wisconsinan) glaciations 
(Figure 5). Continuing into the park, 
we made our lunch stop at Alluvial Fan 
Park, aptly named for the lethal, July 
15, 1982 flood that killed several hikers 
and created the landform (Figure 6). 
The flood resulted from the catastrophic 
failure of the earthen dam, built in 1903, 
that impounded Lawn Lake Reservoir, 
upstream by about three miles and 3,000 
feet higher than the picnic area. The 

flood released 29 million gallons of water 
down Roaring River, a hanging valley, 
and ultimately flooded Estes Park to a 
depth of three feet, causing considerable 
damage.

After lunch we continued upward 
along Trail Ridge Road toward the Alpine 
Visitor Center. Along the way we crossed 
the Iron Dike, a Precambrian gabbro 
with limonitic surface weathering, which 
extends over 50 miles in the Front Range. 
Our next stop was the Forest Canyon 
overlook (Figure 7), which provided the 
group with a magnificent view into the 
Big Thompson River Canyon, replete 
with many textbook examples of alpine 
glacial erosion, including cirques, horns, 
arêtes, tarns, and paternoster lakes. The 
weather by now was windy, drizzly and 
cold. At this stop we were entertained by 
an eagerly panhandling, yellow-bellied 
marmot, a local denizen which happily 
thrives on the local alpine vegetation, 
hibernating through the cold seasons for 
over six months (Figure 8). 

En route to the Alpine Visitor Center, 
we observed the Lava Cliffs (Figure 9), a 
300-foot cliff of 28 Ma welded, andesitic 
to rhyolitic tuff, which originated from 
Oligocene volcanoes now preserved in 
the Never Summer Mountains visible 
to the west. 

Our last stop on the upward leg of 
the trip was the Alpine Visitor Center, 
elevation 11,796 feet (Figure 10). Here 
it was possible to walk up to an over-
look at over 12,000 feet, and although 
this short hike was only an additional 
200 feet upward, I had to sit for a few 
minutes halfway up to catch my breath 
in the thin air. The view was incredible, 
despite the overcast.

We reversed our route for the trip 
home, stopping along the way at the 
Moraine Park Overlook, so-named for 
the spectacular lateral moraine visible 
on the opposite side of the valley. We 
did not have time to visit the Moraine 
Park Museum, which is recommended at 

this stop. In the distance, up the Glacier 
Creek valley, the Andrews and Tyndall 
glaciers occupy cirques at the valley 
headwaters. 

We stopped in Estes Park at the 
Olympus Dam, just before entering the 
Big Thompson River canyon (Figure 11). 
Lee reviewed the events of the July 31, 
1976 flood, due to a stationary thunder-
storm system that dropped 9-12” of rain 
in a single day. The flood scoured the 
very narrow canyon, which is incised 
into Precambrian crystalline rocks, and 
has no significant floodplain. The flood 
produced a 30-foot wall of water in the 
canyon, and reportedly killed 144 people. 
We tend to have short memories about 
such natural disasters, indicated by the 
extent of development along the river 
since 1976. Remember, a 200-year flood 
doesn’t mean the recurrence interval is 
once every 200 years, just that the fre-
quency in any given year is one in 200.

Our final stop was just outside the end 
of the canyon, and featured a view and 
discussion of Devil’s Backbone, a vertical 
spine of Dakota Sandstone, on the east 
limb of a syncline that makes up part of 
the Loveland Fold in this area (Figure 
12). The Jurassic Morrison Formation 
is represented by the variegated shales 
below the Backbone.

We had the benefit of Lee Shropshire’s 
considerable experience with the local 
geology; however, with a little effort it 
is also possible to build a similar field 
trip guide of your own to follow the same 
path. Geological and sightseeing refer-
ences are available through Internet 
sources, and you can see many of the 
same sights through Google Earth. This 
was my first visit to the park, and I hope 
to be able to repeat the trip when I’m next 
in the area. Pam Palmer photographed 
the many stops, and graciously made 
them available for this article. This 
field trip was no exception in providing 
abundant time for making new friends 
and sharing stories along the way.

Field Trip to Rocky Mountain 
National Park

Bob Stewart, CPG-08332
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FIELD TRIP TO ROCKY MOUNTAIN NATIONAL PARK

Figure1.  Lee Shropshire, field trip leader.
Figure 5.  The group stops to check the 

Pinedale moraine, littered with boulders in 
the background, near the Fall River entrance 

to the park.

Figure 9.  Lava Cliffs.

Figure 2.  Lyons Formation in cliff, and with 
Fountain slabs in drystone wall in foreground, 

near intersection of Route 36 and CR-71N.
Figure 6.  Standing on the alluvial fan, looking 

up Roaring River Valley. Figure 10.  Alpine Visitor Center.

Figure 3.  Prickly pear. Figure 7.   Forest Canyon Overlook. Figure 11.  Olympus Dam.

Figure 4.  Spiderwort. Figure 8.  Our unofficial mascot.
Figure 12.  Devil’s Backbone, Hwy. 34, near 

entrance to Hidden Valley Estate.s
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From time to time throughout our 
careers we are asked, or desire to present 
a paper on some aspect of our work. On 
occasion, specific instructions are given 
as to time, audio-visual (AV), and other 
presentation particulars. Far too often, 
with perhaps the exception of time, we 
are given free reign as to how we pres-
ent. Unfortunately, far too often we do 
not take the task as seriously as perhaps 
we ought. The material that follows is a 
reminder of what we may have learned 
in our college days with regard to prepar-
ing a paper or given a class presentation. 
Nowadays one can Google and find a 
plethora of materials on technical pre-
sentations. This short paper provides 
general guides for presentation of your 
next paper.

We begin most tasks with prepara-
tion. Preparation includes many things, 
such as:
• Content
• Format
• Timing
• AV Options

o Powerpoint
o Overheads
o Flip charts
o Slides
o Combinations of or none of the 

above
Perhaps the most important part of 

preparation before any of the above is 
preparation of self. Are you satisfacto-
rily knowledgeable about your subject 
matter? Are you passionate, excited, 
and enthused about the opportunity to 
present? Do you know even more than 
you will be able to present in the time 
allotted? Are you prepared well enough 
to feel comfortable responding to ques-
tions? If you are able to answer yes to 
these questions, you are well on your 
way to being prepared. 

Another often overlooked part of prep-
aration is checking out the room. Are 
your AV materials suitable for the folks 
in the back? Is the room small enough 
to utilize flip charts if so desired? Often 
we do not have an opportunity to do this 

before we arrive at the place we are to 
present so be flexible and be prepared to 
alter your presentation to fit the environ-
ment. Arrive early to check things out.

Assuming you are the most knowl-
edgeable person on the planet regarding 
the subject matter, what’s next? Our first 
suggestion would be to begin thinking 
about your presentation as a “speech” 
and not as a scientific paper. Think about 
your audience: what is their background, 
interests, opinions and desires. Ok, so 
you won’t know all of these things, but 
you can do some inquiry and get an idea. 
What is the purpose of your presenta-
tion? Is it just to inform, or is it to per-
suade regarding some theory or perhaps 
to get some feedback on research you are 
doing. Try to be clear in your mind as to 
purpose. If at all possible, limit yourself 
to two or three main points. If we are 
going to make it a speech, then we must 
practice accordingly. As the old saw goes, 
“…the way to Carnegie Hall is practice, 
practice, practice.” 

Well, those are some of the basics. A 
few comments may be in order about 
some of the things that we have wit-
nessed that are annoying and detract 
from the information being presented. 
These would include stage presence, use 
of audio equipment, use of laser point-
ers, and perhaps a word on speaker’s 
responsibility. 

Stage presence. In our ever grow-
ing more open society we are becom-
ing all too casual to the point of being 
almost slovenly. When we are invited or 
accepted to give a talk, it is important 
that we honor the occasion by dressing 
professionally. A coat and tie for men and 
modest, conservative professional dress 
for women that does not distract from 
your message. This is true regardless of 
what the majority of the audience may be 
wearing. When you are properly attired, 
you project a professional image. You 
may be the smartest, most knowledge-
able person on the planet with regard 
to tetramethyl peanut butter, but if you 
look like you just bailed from the pass-
ing freight train, you are less likely to 

be believable. Show your audience some 
respect and dress appropriately. 

Audio equipment. Boy do we lack 
experience with the use of a microphone. 
Most of us do not get to speak with a 
microphone very often and as a result 
are generally not comfortable using one. 
Thank goodness for the lapel gadget that 
lets us speak without being handicapped 
with that thing in our hand. If you must 
use a handheld microphone, be sure to 
keep it a level that allows it to function 
properly. It is not a pointer or just some-
thing to keep at least one hand occupied. 
How often have you seen a speaker say 
into the microphone very forcefully, “Can 
you hear me ok?” then proceed to hold 
the microphone down by his side where 
it does no good at all?

Laser pointers. Boy do we love this 
new technology! It sure is an attention 
getter. Its purpose of course is to point 
out a specific location on a map or chart 
and should be used sparingly. It is not 
something to wiggle around on the 
screen and drive the audience bug eyed. 
When movement is a normal nervous 
reaction, you can steady this by keeping 
your elbow in and steady your arm so 
you can point at a specific item without 
the wiggle. Also, remember that the 
light does not get any brighter by fully 
extending your arm in the direction 
you are pointing. Be sure to turn it off 
after making such a notation so you do 
not inadvertently blind someone in the 
audience. 

Speaker responsibility. Take the 
time and effort to meet with IT folks 
before your talk if you are going to use 
AV equipment. It is your responsibility to 
be sure slides are in the correct order and 
in the proper cue with other speakers. 
Again, check out the room in which you 
are going to present. Be sure the lectern 
is to the left of the audience. We read left 
to right and we get grounded by having 
a starting point on our left. 

Be courteous to your audience and 
other speakers by sticking to your allot-
ted time. This relates back to prepara-
tion and practice. Along the lines of being 

Technical Presentations

L. A. Cerrillo, CPG-02763
L. G. Closs, PhD, CPG-07288
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TECHNICAL PRESENTATIONS

courteous, always address your audience 
by making eye contact. Looking down to 
the floor or ceiling does not bring devine 
intervention. In the same vein, do not 
talk to the screen if using visuals. Pick 
some folks up front in the audience to 
make eye contact. This will radiate to the 
rest of the audience and they will feel like 
you are addressing them as well.

A big factor when speaking is that of 
being courteous and to always, always 
repeat a question. Do not assume that 
everyone in the audience heard the 
question. This is especially annoying 
when a conversation ensues between 
the questioner and the speaker. If there 
are microphones in the aisles, or if one is 
being passed around this rule can obvi-
ously be relaxed.

Considerably more can be said, and 
will be said, at the annual meeting in 
October, but hopefully the above will give 
you a starting point for preparing your 
next presentation. Make it a great day!

Larry A. Cerrillo, CPG-02763 is a Past 
Section and National AIPG President. 
Currently a mediator/facilitator.
        L. Graham Closs, CPG-07288, Geology 
and Geologic Engineering Department 
at Colorado School of Mines.

American Institute of Professional Geologists (AIPG)
Georgia Section Presents:

2nd Conference on: Innovative Environmental Assessment and 
Remediation Technology

Schedule: Wednesday September 23, 2009 and 
  Thursday, September 24, 2009
Location:  Kennesaw State University
  Continuing Education
  3333 Busbee Drive
  Room 400
  Kennesaw, Georgia 30144

This conference will focus on innovative assessment and remediation technolo-
gies being used in the environmental field. Case studies will include petroleum 
hydrocarbons and chlorinated solvents sites. Presenters will include repre-
sentatives from private consultants, regulatory personnel, industry, and legal 
backgrounds. Attendees will earn 14 personal development hours of continuing 
education.

Registration:  $150.00. AIPG members $110.00, students $20.00, 
              student AIPG members free.

  After September 4, 2009:  Registration fee $175.00.

Sponsor: $200.00   One free registration and send an electronic copy of  
  company logo to be placed in attendees notebook.

Mail To:  Ron Wallace 3650 Garrards Crossing 
  Roswell, GA 30075 Phone (404) 362-2589  
  E-Mail ronald_wallace@dnr.state.ga.us
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The AIPG Foundation 
Needs You

The AIPG Foundation was formed 
in 1981 in order to fund geologically-
oriented public information and educa-
tion, support research on public issues 
and support information forums for 
professional geologists. It is a non-
profit organization [501(c) 3] governed 
by a Board of Trustees, currently with 
eleven people. The Foundation has a 
Constitution and Bylaws. In 2008, the 
members of the board of trustees devel-
oped a 5-year Strategic Plan. To the best 
of my knowledge, this is the first time a 
strategic plan has been prepared for the 
AIPG Foundation in many years. 

Where has the AIPG 
Foundation been? 

The board members believe that the 
AIPG Foundation needs to be a more 
highly visible organization particularly 
as related to AIPG activities, most nota-
bly at Annual Meetings and Section 
activities. The AIPG Foundation 5-year 
Strategic Plan, which is available for all 
to review (see AIPG webpage and links to 
the AIPG Foundation), addresses where 
the Foundation wants to be in 5-years. 

The AIPG Foundation needs to be 
more prominent with AIPG. It can no 
longer wait to be noticed. This is not 
what the founders envisioned in 1981. 
Rather they saw the need to promote 
the geological sciences to future genera-
tions and to the public by reaching out 
to these groups. As such, one of the goals 
in the Foundation’s Strategic Plan is to 
increase the endowment over the next 5 
years to $500,000. It currently has just 
over $200,000 in the endowment. This is 
a lofty goal, but it is achievable. 

What has the AIPG 
Foundation Supported
Since 1995?

A summary of AIPG Foundation 
Grants 1995-2008:
– AIPG     $ 88,595 (42%)
– AIPG Sections    $ 26,641 (12%)
– AGI Interns    $ 73,500 (35%)
– GSA Interns    $ 16,000 (8%)
– Others    $ 6,250 (3%)

Total      $ 208,986

This is a remarkable list of awards. 
All who helped make this happen must 
be thanked for their generosity and sup-
port. Even with these difficult economic 
and financial times, the Foundation is on 
pace to provide a level of financial awards 
similar to previous years.

The Foundation wants to continue 
and expand this support to AIPG, both 
at the National and Section level, as the 
endowment grows. Hopefully, through 
better visibility and your help, we can 
accomplish this goal. 

What can a Revitalized 
AIPG Foundation add to 
AIPG?

As the Foundation grows, so do the 
financial awards. Who will benefit from 
the AIPG Foundation awards? The 
answer – future geoscientists. As shown 
above, the AIPG has historically received 
approximately 54%  of Foundation awards 
since 1995. An increase in Foundation 
awards will benefit younger generations 
of geoscientists. 

The AIPG Foundation requests the 
support of the AIPG membership to rise 
from a place known only to a few to the 
philanthropic professional geosciences 
foundation envisioned by the founding 
members of AIPG.

Please visit the AIPG Foundation link 
on the AIPG webpage to find out more 
about the AIPG Foundation.

Thank you for taking time to read this 
article and I hope that you will contribute 
to the AIPG Foundation each year, in 
any way possible, so that we can support 
more of the grant applications. 

We need your support!
Ray Talkington, CPG-07935

Chairman, AIPG Foundation  

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

Register Now!

Annual Meeting in Grand 
Junction, Colorado

Early Bird Pricing 
Continues!



www.aipg.org  SEPT/OCT 2009 • TPG 13

David M. Abbott, Jr., CPG-04570

“Zombie Alert!” is the title of Ted 
Nield’s “From the Editor” notes in the 
March 2009 issue of The Geoscientist, 
the Geological Society of London’s news 
magazine. According to Nield, zombies, 
in this case, are scientific theories or 
hypotheses that may be dead but keep 
popping up. Nield lists the Ptolemaic 
astronomic system, phlogiston, ether, 
and Aristotelian mechanics as classic 
examples of zombies. He notes, “those 
in charge of journals and funding agen-
cies have a vested interest propping up 
hypotheses that they helped erect and 
which made their names, and so long 
after the rot has more than set in, these 
ideas lumber on, the walking un-dead.”

Nield points out two examples of cur-
rent geoscience zombies. Plume theory 
is the first. Nield notes that in 2003, 
The Geoscientist published a critique 
of the plume theory by Gillian Foulger 
that prompted a lively on-line debate 
in which a large number of earth scien-
tists expressed their skepticism about 
plumes. Nevertheless, articles employ-
ing the plume theory continue to be 
published, including one in the March 
2009 Geoscientist. Nield suggests read-
ing Don L. Anderson and Warren H. 
Hamilton’s 2009 “Zombie Science and 
Geoscience” www.mantleplumes.org/
zombie.html for an incisive and hilari-
ous essay that clearly shows the debate 
about plumes continues. Anderson and 
Hamilton note that zombie theories no 
longer are fruitfully producing useful 
results, just patches and Band-Aids to 
keep the zombie moving.

The second current geoscience zombie 
is whether the Chicxulub Crater is truly 
the smoking gun of the K-T boundary 
as originally proposed. In 2004, Greta 
Keller of Princeton demonstrated to the 
satisfaction of many through careful 
stratigraphic and paleontologic work 
along the Brazos River in Texas that 

the Chicxulub impact is 300,000 years 
too old to be the K-T boundary smoking 
gun. Remember the ± errors in radio-
metric dates.1 But you’d never know 
this reading a great deal of popular 
and scientific literature. The generally 
excellent Prehistoric Journey exhibit 
at the Denver Museum of Nature and 
Science continues to display a short 
video discussing Chicxulub as the cause 
of the death of the dinosaurs and others 
at the K-T boundary. This and a couple 
of other videos in this exhibit are getting 
increasingly long-in-the-tooth compared 
with current hypotheses. Both the plume 
and Chicxulub debates can now be fol-
lowed on the Geological Society’s web-
site, www.geolsoc.org.uk, under Great 
Debates. The June 2009 issue of The 
Geoscientist contains as short article, 
“‘Dino killing’ asteroid theory takes a 
fresh hit,” summarizing a paper by Gerta 
Keller in the April 2009 issue of the 
Journal of the Geological Society. This 
article closes, “‘The impact-kill theory is 
beautiful in its simplicity’ she admits. In 
contrast, ‘the ground truth, the data that 
supports the impact and at the same time 
refutes the theory, is messy and compli-
cated by normal geological processes.’ If 
Keller is right, then there could be much 
more to learn from Chicxulub than what 
it can tell us about the K-T mass extinc-
tion, not least the powerful influence of 
scientific consensus. As one reviewer 
wrote in response to an earlier paper by 
Keller, ‘I don’t believe it, because how can 
so many be so wrong for so long?’”

Nield’s article got me thinking about 
a couple of additional geoscience theo-
ries, the geosynclinal theory and the 
recent decision of the International 
Commission on Stratigraphy to elimi-
nate “Precambrian” and “Tertiary” from 
the geologic time scale. While the geo-
synclinal theory was replaced by plate 
tectonics in the late 60s and early 70s 

and is dead in terms of being a generator 
of new ideas, the terms and concepts of 
the geosynclinals theory remain in the 
professional literature published before 
then. To understand that literature, 
much of which still has relevance today 
in terms of its descriptive information, 
one must understand the terms used in 
like geosyncline and its various varieties 
like eugeosyncline, miogeosyncline and 
terms such as flysch and molasse. 

Tertiary and Quaternary are rem-
nants of Gottlieb’s long-dead 4-sequence 
Neptunian tectonic theory. Yet they 
have and continue to be used although 
their Neptunian connotations have long-
since expired. J.D. Walker and J.W. 
Geissman, in their “Commentary: 2009 
GSA Geologic Time Scale” in April/
May GSA Today note that the 2009 
GSA geologic time scale will contin-
ue to use Precambrian, Tertiary, and 
Quaternary.1 

I believe that Precambrian, Paleozoic, 
Mesozoic, and Cenozoic continue to pro-
vide an excellent major subdivision 
of Earth history and are worth keep-
ing. What have we really gained by 
replacing “Tertiary” with “Paleogene” 
and “Neogene”? Geology is an histori-
cal science and we should honor our 
own history. While I don’t subscribe to 
Archbishop James Ussher’s age of the 
Earth beginning 6 PM on October 22, 
4004 BC,2 I can admire the scholarship 
he used in arriving at the date. While 
zombies should be put to rest when 
they no longer produce fruitful inquiry, 
there are at least some, which because 
of their importance to our science at one 
time, should not be forgotten both for 
their historical importance and their 
common use in the literature. Besides, I 
don’t believe that most of us use Tertiary 
and Quaternary as continuing elements 
endorsing Neptunian theory. 

1. The latest time scale from the Geological Society of America (http://www.geosociety.org/science/timescale/timescl.pdf) gives 65.5 
million years as the K-T boundary with no error range.

2. The 6 PM on October 22nd reflects Ussher’s belief that creation would have commenced on a solstice or equinox. Because the 
Garden of Eden contained fruits, he selected the Fall equinox. The 6 PM recognizes that days in the 1st Chapter of Genesis begin in 
the evening.
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Colorado Section
Tool vs. Kool Geologists
By Matthew Rhoades, CPG-07837

I had a recent discussion with a very 
good geologist friend, Eddy (not his real 
name), who is an accomplished explo-
ration geologist living in Lakewood, 
Colorado, a Denver suburb. Eddy and 
I shared an office in grad school (along 
with several others) in the early 80s and 
he has since worked on exploration proj-
ects all over the world. Eddy has many 
more frequent flier miles than he will 
ever care to use. I add here (as a tangent) 
that apart from Eddy and me sharing an 
office back in the Pleistocene, he is also 
a CPG. Eddy can talk all day and all 
night about one really cool project after 
another (Brazil, Nevada, Alaska) and the 
real-world experiences he gained during 
each. He is a gifted story teller and a very 
sharp geologist.

Eddy said that after he bought his 
new house, he discovered that one of his 
neighbors was also a geologist. That is 
when he also ran headlong into the tool 
vs. kool argument.

When my buddy Eddy started inquir-
ing of his neighbor what he was doing 
(as a geologist, not the websites he was 
surfing) and where he was working, the 
neighbor immediately clammed-up. A 
clear-cut indication of tool mentality. 
The guy was a tool. It is difficult to 
translate the vernacular “tool” into what 
might be an otherwise understandable 
explanation. I will attempt it nonethe-
less by way of illustration.

In the old (read Pleistocene) tele-
vision series “MASH” there was the 
occasional visitor to the 4077th named 
a certain Colonel Flagg. Col. Flagg had 
a certain top-secret (Q) clearance that 
enabled him to code-speak to only those 
specific individuals with the specific 
clearances (FYEO=for your eyes only); 
people actively involved in the spook 
world of counter-espionage. Anything 
else that came from his mouth was 
garbled double-speak about one initia-
tive or another. Col. Flagg would state 
simply “If I tell you, I’ll have to kill you” 
to explain his social ineptness. In the 
world of professional geologists, I like to 
call it tool-speak.

In the course of interaction with 
numerous geologists in casual settings 
over the last couple of decades, I have 
had the occasion to run cross-wise with 
a few tool geologists. These were indi-
viduals who, like Col. Flagg, stammered 
and stuttered about what they were 

doing for fear that the commies were 
listening-in and destruction would soon 
be wrought on Western society as a result 
of their inadvertent leak. For reasons 
that remain inexplicable, they thought 
that loose lips would surely sink ships 
if they divulged the Ft. Worth (or was 
it Denton?) town lot they were working 
for a Barnett play or the specifics of the 
hot Marcellus play they were working 
on in a western Pennsylvania township. 
Gee, and the only thing I was trying to 
do was to get them from staring at their 
own shoes all evening.

As a group, geologists can sometimes 
be brought in to work on, or consult on, 
some pretty hot topics. For this very 
reason, the client’s attorneys (who bill-
out at three times our rate, or more) are 
always standing by with confidentiality 
agreements that must be signed in trip-
licate and that require the thumbprint 
of your newborn for additional leverage. 
Fairly standard stuff. Not really a big 
deal, especially when there is a lot of 
investment (or liability) capital in the 
balance. These agreements are binding 
and we must live by the letter of the 
agreement. They are to be taken seri-
ously. But, that is not what tool geolo-
gists are all about.

As I indicated earlier, tool geologists 
cannot converse about the generalities 
of their work (much less, the specifics) 
because they seem to think that national 
security is constantly at the fore. Truth 
be told, 99 times out of 100, we are only 
trying to engage the “tool” in a little 
candid discourse that will ultimately 
lead to some funny or telling stories of 
field programs run amuck or gone awry. 
We couldn’t really give a rip about the 
specifics of anything they are engaged 
in. However, the tool geologist has none 
of these stories because every program 
they were ever involved with ran with 
the smooth precision of a fine Swiss 
timepiece. (I might add here that “tool” 
geologists are really no fun in the field.) 
As a result, the tool geologist has very 
little to impart, in terms of candor or 
insight, to more junior geologists who 
are eager to learn from the experiences 
of their elders.

In sharp contrast, the kool geologist 
(deliberate misspelling, for you tools out 
there) can regale his rapt audience with 
one story after another along the lines 
of “woulda, coulda, shoulda” in the life 
experiences of the accomplished profes-
sional. Grizzly bears and mountain lions, 
blowouts, rolled equipment, strange 
food, halting choppers, warring tribes 

and bail bondsmen; there is something 
in there for everyone. These are the folks 
I can stay up all night with and know, in 
my heart of hearts, why I came to love 
the rocks. Tool geologists simply can’t go 
there. National security, you know.

So, I guess the lesson here is actually 
pretty simple. If you can’t sit on the 
fence, which side do you professionally 
come down on: tool or kool? Do you want 
to impart to your professional colleagues 
your own life lessons and forewarn them 
about the inherent missteps, dangers 
and mistrials that we surely face? Or 
do you want to clam-up; keep your pie-
hole shut in order to not discuss projects 
that no one other than you really cares 
about any way? It really is your decision 
(in light of national security) and yours 
alone to make. I, personally, will err on 
the side of the kool, if only in deference 
to all of those really capable and will-
ing geologists who went before me and 
helped me along the way with insightful 
anecdotes.

Now, again, where, exactly, in the 
Osgood Range, did you hit that outra-
geous drill intercept that ran those 
phenomenal Au numbers? Hold that 
thought, I’ll be back in a minute.

President Closs and the gang entertain Ralf 
Topper, the monthly speaker. Photo by Doug 
Peters.

Bear at the West Elk Mine, in Gunnison 
County. In memoriam of my recently-depart-
ed dear friend, Henry Barbe, who snapped 
the photo while tripping with your editor, 
James Burnell, south of the mine.
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Georgia Section
It’s been awhile since our last series 
of meetings in April. In April, I visited 
four of our universities to deliver AIPG 
student membership plaques to the 
department chairman. The department 
nominates the student and our section 
pays for the student membership. At 
Georgia Southwestern State University I 
was invited to make a short presentation 
on AIPG to the students and Dr. Sam 
Peavy presented their student nominee 
Justin Griffin with his plaque.  On May 
1st I visited Georgia Southern’s annual 
department party where they have a 
picnic and awards for the students and 
faculty. At the picnic I gave Andrea 
McHugh her membership plaque and 
surprised her as one of the student 
members awarded a scholarship from 
AIPG National for $1,000.00.  She is the 
third Georgia winner in the last four 
years and I was very honored to present 
this award to her.

This fall we have been invited to 
actually help at Georgia Southwestern 
State University in their Environmental 
Geology class. It will be on a Friday and 
Saturday, but we have no details yet.

Illinois-Indiana Section
The Fall Section meeting will be 
October 21, 2009 from 6:00 pm to 9:00 
pm at The Morton Arboretum. This is 
our Annual Vendor Technology and 
Networking Evening. Guest speaker, 
Mr. Jeff Paddock from V3 Companies,. 
will speak on Groundwater Exploration 
in the Central Plateau of Haiti. We 
will also have a guest speaker from 
the Illinois State Geological Survey, 
speaking on Current Initiatives and 
Research.  This event is FREE and 
open to the community practicing in 
the geological sciences in Illinois and 
Indiana (Non-Member Donations are 
Requested). Please RSVP to David 
Pyles at (630) 325-1300 or admindesk@
KPRGINC.com

Michigan Section
March and June Section Meetings 
Summary. The March meeting of the 
Michigan Section AIPG was the planned 
“Student and Vendor Night,” held at 
Weber’s Inn in Ann Arbor on April 
14th. We had 10 vendors who present-
ed information about their companies 
and about six students at the meeting. 
Unfortunately, the member turnout was 
quite low, with only about 20 members 
present.

The June Section meeting was a lunch 
meeting held at the Stillwater Grill 
in Brighton. Bill Siok, AIPG National 
Executive Director, joined about 20 
members at the meeting. The discus-
sions included the state of the profession 
and information about what support 
National can provide to the Section and 
to members. Bill extended an invitation 
to members to attend the annual meeting 
that will be held this October in Grand 
Junction, Colorado.

Welcome New Members. The Michigan 
Section is continuing to grow. Please 
welcome the following new CPGs, mem-
bers, and students: Robert Sadowski, 
Nicholas Swiger, Lisa Noblet, Peter 
Lepczyk, Benjamin Fruchey, Andrew 
Graham, Justin Johnson, Jon Hermann, 
Lee Copp, Katie Schon, Matt Beyer.

To each of our new members, the 
Michigan Section Executive Committee 
would like to welcome you to our section, 
and encourage you to attend section 
meetings and other events. You are also 
welcome to provide information for the 
Member’s Corner articles.

Missouri Section
Mark Your Calendars

AIPG Missouri Section Business 
Meeting Friday, September 11, 2009 
at 5:00 pm In Rolla, Missouri at the 
Division of Geology and Land Survey 
Conference Center. Dinner will be 
catered to the members and special 
speakers will follow the meeting and 
dinner. Speakers will include: John 
Bognar, National AIPG President, Duane 
Krueger, National AEG President Elect, 
Joe Gillman,  Missouri State Geologist, 
Cheryl Seeger,  Field Trip Leader 

Field Trip-Saturday, September 12, 
2009 at 7:00 am. Transportation will 
leave from the headquarters hotel in 
Rolla and travel to Lesterville, Missouri 
to view a portion of the rebuild of the 
Ameren UE hydropower reservoir on 
top of Proffitt Mountain and the flood 
scar created when this facility failed in 

Andrea McHugh receiving her AIPG member-
ship plaque.  Dr. Dallas Rhodes, chairman of the 
department at Georgia Southern to the right.

Justin Griffin receiving has AIPG member-
ship plaque from Dr. Sam Peavy, chairman at 
Georgia Southwestern State University.

Attendees at the June 17, 2009 Michigan 
Section meeting in Brighton, Michigan are 
Linda M. Hensel, Jeff Anagnostou, Ginny 
Himich, Jason Lagowski, Dawn Prell, Tim 
Woodburne, Larry Austin, Gerald Tiernan, Erin 
Hart, Sara Pearson, Adam Heft, Rob Dewyre, 
Bob Reichenbach, Glenn Miller and AIPG 
Executive Director Bill Siok.
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2005. Some of Missouri’s most outstand-
ing geology will be described by Dr. 
Cheryl Seeger of the Missouri Geological 
Survey. Final details of the meeting 
and field trip will follow in a letter once 
Ameren has approved all the plans. 
Please plan to attend.

Ohio Section
Message From The President Matthew 

Justice, Ohio Section President, CPG-
10485. Now more than ever, we in the 
geologic community must stand togeth-
er. Two important issues are worthy 
of your attention. First, many of you 
are aware of the crisis facing the Ohio 
Geological Survey. A joint budget com-
mittee, comprising both houses of the 
Ohio General Assembly, is still consider-
ing a budget-bill which will cut funding 
to the Survey by 30% for fiscal year 2010, 
and eliminate all general revenue fund-
ing 3 in fiscal year 2011. Elimination of 
the Survey would be detrimental to the 
economic well being of Ohio. On behalf 
of the Ohio Section, I have written 
Speaker of the House Armond Budish; 
and President of the Senate Bill Harris, 
requesting their support. With a vote 
expected soon, we alerted you to this 
matter via email. Thanks to all of you 
who have written your legislators.

Second, on a national level, the U.S. 
House of Representatives narrowly 
passed the American Clean Energy and 
Security Act, on June 26th, by a vote of 
219 to 212. The bill is now headed to 
the senate, where it awaits signature 
by President Obama. The proposed cap 
& trade system will cripple our economy 
and the energy sector of the geologic 
profession, without helping the environ-
ment. If American companies exceed 
emission limits, which become progres-
sively more stringent, they will be forced 
to either purchase offset credits, or face 
production cuts. By 2020, utilities will be 
forced to produce 15% of their electricity 
from wind and solar. With 90% of Ohio’s 
electricity generated from burning coal, 
our state stands to be hit particularly 
hard. The national mining association 
has stated, “It will affect every aspect 
of the American economy, harming our 
ability to compete in the world and 
provide secure and affordable energy to 
American consumers and businesses.” 

Proponents defend these measures 
as necessary for “combating climate 
change.” President Obama has stated, 
“Few challenges facing America and the 
world are more urgent than combating 

climate change. The science is beyond 
dispute and the facts are clear.” With 
proponents declaring the debate over, 
we as geologists must now speak to the 
truth. Geologists have identified thou-
sands of climatic variations in the rock 
record, pre-dating the dawn of humanity. 
We, more so than any other profession, 
recognize the importance of time in eval-
uating climatic cycles. We understand 
that water vapor overwhelms all other 
greenhouse gases, and that 97% of the 
earth’s CO2 is produced through natural 
processes. With a senate vote expected 
this summer, we as geologists have a 
responsibility to educate the public. 
Therefore, I urge you to make your voice 
heard. Let us work together to ensure the 
facts no longer remain ignored.

Proposed Cap and Trade. The Ohio 
Section of AIPG has scheduled a vote 
of the membership to determine what 
official position and action, if any, it 
will undertake regarding the proposed 
Markey-Waxman “Cap and Trade” leg-
islation pending in Congress.  Through 
the democratic process of engaging the 
entire membership, we intend to ensure 
that our actions truly represent the will 
of our members.

Student Research Paper Cash 
Prize. The Ohio Section will be award-
ing a cash prize in the amount of $750, 
made payable to an Ohio geology stu-
dent, on the basis of the best research 
paper. The winner and finalists will be 
invited dinner guests to the Ohio Section 
Annual Meeting / Dinner Presentation in 
Columbus, Ohio, November 2010.

Purpose: In order to foster the future 
of the profession of geology, the Ohio 
Section will recognize an outstanding 
student member for exceptional geologic 
scholarship. Recognition, in the form of a 
cash prize, will be awarded for the best 
research paper. The winning paper will 
be selected by a panel of certified pro-
fessional geologists, of the Ohio Section 
Executive Committee.

The panel will score each paper 
according to the following criteria:
• clearly defined thesis statement;
• originality;
• practical application;
• thoroughness of literature review;
• research design;
• execution of geologic research;
• presentation of results; and
• quality of interpretation.

Eligibility: Undergraduate honors, 
Master of Science, and PhD degree-

seeking geology students may apply. 
Candidates must provide proof of AIPG 
student membership. Candidates must 
be the primary author, and submit a 
recommendation letter from an advisor 
attesting to their research.

Entry: Students may upload their 
papers, advisor’s letter, and copy of mem-
bership card, according to the instruc-
tions posted on the Ohio Section website: 
http://www.aipg-ohio.org. The closing 
date for submission is August 30th, 
2010. The winner will be announced 
at the Ohio Section Annual Meeting 
/Dinner Presentation, in Columbus, 
Ohio, November 2010.

Letter to the Editor
Dear AIPG membership,

I wanted to thank you for giving 
student members of AIPG the opportu-
nity to receive scholarships. The AIPG 
National Student Scholarship I was 
awarded helped pay for my tuition 
to attend my six-week geological field 
course at the University of Nevada, 
Reno, this summer, and my study abroad 
program at Curtin University in Perth, 
Australia, this fall.

My field course gave me greater 
experience working in the field and 
exposed me to the geology of a large part 
of the western U.S. My course included 
field exercises in southern Utah, central 
Nevada, eastern Oregon, and central and 
northern California. I gained experience 
field mapping, identifying and describ-
ing rock types and important formations, 
and performing tasks on the computer 
while in the field using programs like 
ArcGIS and Adobe Illustrator. 

I have several plans for the future in 
engineering geology. This coming semes-
ter, I am studying mining and engi-
neering geology at Curtin University of 
Technology in Perth, Australia, through 
an exchange program at my university. 
This exchange will allow me to take 
classes not offered at my own univer-
sity and gain overseas work experience 
from interning in geology while I am 
there.  After graduating, I am consider-
ing either pursuing a graduate degree 
in geological engineering or working for 
a consulting firm or natural resource 
company. Once again, your support of 
the AIPG scholarships is hugely appre-
ciated. This scholarship will help me 
achieve my goals for a career in engineer-
ing geology.

Best regards,
Anna Perry, SA-1340
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Robert A. Stewart, CPG-08332

Climate Change, 
Arrowheads, 
and Zombies

As I give the September/October 
issue of TPG its final edits, the nation 
is trying to digest President Obama’s 
health insurance plan – is it single-
payer? Government plan? Public plan? 
Is it the same thing the Canadians 
have? Supporters herald the plan as a 
long-needed change in American social 
policy. Detractors view the plan as too 
expensive, and Soylent Green come to 
life (remember Charlton Heston? – “…
Soylent Green is people!”) 

The cap-and-trade plan is also coming 
closer to fruition. Will its implementation 
mitigate fossil fuel emissions sufficiently 
to keep atmospheric CO2 concentrations 
below the 350 ppm threshold accepted by 
many scientists? James Hansen, director 
of NASA’s Institute for Space Studies, 
argues that cap-and-trade as proposed 
will not accomplish that goal, and in fact 
will continue to permit coal-fired power 
plants. Hansen favors a carbon tax at the 
source.1 If we aren’t to rely on fossil fuels, 
then what? As a counterpoint, this issue 
of TPG includes an article by Michael 
Campbell and others, which discusses 
the current and future status of uranium 
reserves and resources. The article also 
speculates upon a global energy budget 
that would eventually rely on nuclear 
power and natural gas while phasing out 
reliance on coal and petroleum.

Electricity, from whatever source, 
provides us with life’s basics (clean 
drinking water, heat in the winter, suf-
ficient food supply) and amenities too 
numerous to list. It has been clear since 
the first OPEC oil embargo following 
the 1973 Israeli-Egyptian-Syrian war 
that reliance on foreign oil would become 
increasingly problematic, which is still 
the case.2 Now, 36 years later, the global 
community understands many scien-
tific effects of a petroleum-based society 
upon the global ecosystem, and we are 

increasingly reminded of how small our 
planet really is. As a teenager in the 
1960s, I received as a gift from my par-
ents a NASA publication of photographs 
from the Gemini space missions. Those 
images fixed the concept of a finite Earth 
in my mind, and also contributed to my 
fascination with the way the continents 
could be fit together.

How much does the public understand 
about climate change after nearly two 
decades of news about it? Well, at least 
there is a general understanding that 
the issue exists. As to a resolution, there 
is presently no immediate, compelling 
need to change our behavior, such as 
driving less, except for self-motivation 
based on personal views. Last summer 
we saw the tipping point – gasoline and 
heating oil approaching $5/gallon. 

From its inception in 1963, AIPG has 
been a source of geologic information for 
the public, and Earl Hoover’s article in 
this issue illustrates how we can do this 
by collaborating with our public librar-
ies. With the help of Mr. Hoover and the 
Florida Geological Survey, the Jefferson 
County Public Library, in Florida’s pan-
handle, now has an exhibit of the local 
geology. The exhibit underscores the 
process of climate change on the local 
geology, and puts in perspective the 
concept of sea-level fluctuations. Ray 
Bisque adds his views on similar matters 
on page 21. 

Many geologists have more than a 
passing interest in archeology, partic-
ularly Amerindian artifacts such as 
arrowheads and spear points. During my 
stint in academia at Iowa State, I often 
visited with farmers to arrange access to 
interesting till exposures, and many had 
a collection of arrowheads turned up in 
the corn and soybean fields. I was never 
much help with the details, but I could 
provide some information about local 

sources of chert as the possible raw mate-
rial. Also in this issue, Jerry Vineyard 
reviews a reference dealing with the 
prehistoric use of chert and other sili-
ceous raw materials, including the trade 
in such materials among the various 
populations. When I was first introduced 
to an Iowa farmer’s arrowhead collec-
tion, I naively remarked that he must 
have sharp eyes to spot an arrowhead 
from atop an enormous, eight-wheeled 
tractor pulling a harrow. The farmer 
laughed, and said “I guess you’re not 
a native, are you?” (He was right.) It 
turns out that most of the discoveries 
were by family and local kids who were 
on the ground, either de-tasseling seed 
corn or “walking the beans,” pulling up 
unwanted weeds from among the rows. 
These are commonly the first paying 
jobs for many kids, and they earn every 
cent, especially on a hot July day when 
the temperature’s over 100. Doubtless 
i-pods now break the tedium.

My commitments to family and work 
leave little time to keep up with tech-
nical literature, especially challeng-
es to conventional scientific wisdom. 
David Abbott’s article, Zombie Alert!, is 
enlightening, especially concerning the 
Chicxulub asteroid impact as the basis 
for the dinosaur extinctions at the K-T 
boundary, which is now open to question. 
The theory of mantle plumes has been 
challenged for some time, but continues 
to be taught, despite its debunking, in 
part due to the inertia of academic geolo-
gists whose careers have been based on 
mantle plumes. The result is a dead or 
dying theory that staggers on, supported 
by the energy of its recalcitrant (and 
tenured) proponents, with no productive 
research to show for the effort. I spent 
a very worthwhile several hours read-
ing material from the web sites David 
provides.

 1. Rolling Stone 1085, August 20, 2009, p. 64-65.
 2. I was incensed that the price per gallon of gasoline jumped from about 35¢ to over 50¢, requiring about five bucks to fill my fuel-

efficientVW bug.
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AIPG STRATEGIC PLAN

Introduction
The American Institute of Professional 

Geologists (AIPG) and the profession of 
geology have changed since the found-
ing of the organization in 1963.  The 
profession has seen the growth of the 
disciplines of hydrogeology, environ-
mental geology, and water resources in 
addition to the continued importance of 
the petroleum and resources industries.  
With these changes has come state licen-
sure, and the appropriate shift in AIPG’s 
focus to one of advocacy and professional 
development.  The purpose of state licen-
sure is to protect the public, whereas a 
primary purpose of AIPG is to advocate 
for geologists and the profession of geol-
ogy.  The foundation of AIPG’s advocacy 
and professional development efforts is 
competency, integrity and ethics, and 
the CPG credential continues to be an 
important element of AIPG’s Mission.  
That Mission, however, has become 
more broadly based as the profession 
has diversified.  

The 2009 revisions to the Strategic 
Plan reflect these changes within the 
Institute.  The primary objective to ful-
fil our Vision and Mission is to provide 
value to our members.   The secondary 
objectives also are important and will be 
realized through successful implementa-
tion of providing value.

Specific Actions, described in the 2001 
Strategic Plan, have been maintained, 
but moved to the appendices for ease of 
Strategic Plan review.  

In order to keep pace with the profes-
sion, the Strategic Plan shall be reviewed 
in its entirety no less frequently than 
every five years and a new draft of the 
Plan shall be developed by and approved 
by the Executive Committee as a result 
of that review.

The Vision:

Geologists will value the American 
Institute of Professional Geologists 
(AIPG) as the preferred Association that 
provides leadership, support, and oppor-

tunities for career development and pro-
fessional success of its members.   

The Mission:

The mission of the American Institute 
of Professional Geologists (AIPG) is to 
be an effective advocate for the profes-
sion of geology and to serve its members 
through activities and programs that 
support continuing professional devel-
opment and promote high standards of 
ethical conduct.

Strategic Objectives
• Provide value to members by:

1. providing advocacy
2. providing certification
3. strengthening sections to meet   

local needs
4. providing and supporting educa-

tion of the public
• Meet AIPG business and monetary 

goals by:
1. increasing membership
2. diversifying sources of and increas-

ing revenue 

Provide Value To 
Members
Goals:
Provide demonstrable value to members 

through opportunities for continuing 
education, including annual meetings 
and seminars.

Work jointly with the AIPG Foundation 
to ensure growth of financial resourc-
es necessary to support development 
and expansion of a distance learning 
program. 

Seek new opportunities to provide value 
to members.

Objective 1: Providing Advocacy

Goals:
Promote the profession of geology to the 

general public, elected officials as well 

as other decision-making individuals 
or organizations.

Advocate for the inclusion of the pro-
fession of geology and geologists in 
applicable local, state, and federal 
legislation.

Intervene as appropriate with regula-
tory boards and agencies on behalf of 
individual geologists as requested. 

Objective 2: Providing 
Certification

Goal:
Continue to certify geologists based on 

their demonstration of competence, 
integrity, and ethical conduct.  

Objective 3: Strengthening 
Sections to Meet Local Needs

Goals:
AIPG National President to communicate 

annually to AIPG Section Presidents 
that each Section has a responsibility 
to have at least one member attend the 
Annual Meeting to provide informa-
tion on the Section’s activities.

Strengthen the Sections.
Encourage Section members to be more 

active at the National level.
Actions:
Actively recruit new leaders from the 

membership.
Work with the officers and key members 

in weak Sections to help improve sta-
tus quo and find leadership.
• Executive Committee or National 

officers visit weak Sections.
• Formulate a leader identification 

program aimed at finding persons 
interested and enthusiastic about 
jump-starting a Section.

• Develop a Section meeting guide 
book with program ideas and 
material sources.

• Set up web sites for weak Sections 
as a way to help them get active.
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Consider virtual meetings / web-based 
meetings, such as chat rooms, blogs, 
and message boards. 
• Ask for volunteers to research and 

help develop such a system.
Conduct membership drives with 

incentive or rewards for successful 
Sections.
• National Membership Committee 

to develop a membership drive 
program for implementation every 
five years.

Highlight strong or growing Sections on 
a special page within TPG. 
• Have a Section officer fill out a 

questionnaire regarding the his- 
tory, traditions, programs of that 
Section include photographs of 
interest and website info

Objective 4: Providing and 
Supporting Public Education

Goals:
Raise the general public’s awareness 

of geology and geologists, and the 
services we provide to maintain and 
improve their standard of living.

Work jointly with the AIPG Foundation 
to ensure growth of financial resourc-
es necessary to support public educa-
tion and advocacy.

Meet AIPG Business and 
Monetary Goals by

Objective 1. Increasing 
Membership

Goals:
Increase total membership each year.
Maintain total number of CPGs.
Grow Student Chapters.
Actions:
Promote membership growth at the 

Section level.
• AIPG National officer to send let-

ter to each AIPG Section President 
and Membership Committee 
Chair setting out expectations, 
suggestions, and encouragements 
for them to promote recruitment.

• Membership drive with incentives 
for winning Sections

• Appeal to each existing member 
through e-mails, TPG and tele-
phone network to be responsible 
for recruiting one new member 
each year.

• National officers or Executive 
Director visit struggling Sections.

Broaden the base of membership to 
include non-traditional geologists and 
geoscientists.
• Consider name change to 

American Institute of Professional 
Geoscientists.

• Consider redefining CPG qualifi-
cations to address the diversifica-
tion of the profession.

Increase the visibility and attractiveness 
of AIPG.
• Advertise in publications of other 

organizations.
• Improve the Annual Meeting to 

attract larger numbers of mem-
bers.

• Promote use of seal and display of 
logo and promotional items.

Acquire or merge with other professional 
organizations making AIPG the sur-
viving organization.

Use other competing organizations (pro-
fessional and licensing boards) as a 
source of new members.
• Attend National Meetings of other 

organizations and set up AIPG 
booths.

• Promote the unique role of AIPG 
as a complement to other member-
ships in technical-based organiza-
tions.

• Obtain membership lists and 
rosters of registered professional 
geologists from organizations and 
state boards and produce mass 
mailings or other communica-
tions.

Avoid loss of existing members.
• Communicate through e-mails.
• Send TPG electronically in several 

transmissions to make more fre-
quent contact with the sections. 

• Review procedures for dropping 
non-renewals and late paying 
members. Ensure that we are 
sending the right messages to 
those who are not responding to 
initial dues statements.

• Send letters to new student mem-
bers encouraging them to main-
tain their membership; allow 
them to pay for multiple years in 
advance.

Encourage former members to 
return.

• Find out why members leave AIPG 
by sending letter of inquiry or have 
Section officers call.

• Encourage Sections to contact 
National for assistance and to 
request assistance when needed.

Grow Student Chapters
Actions:
Identify within each Section one or two 

universities where Student Chapters 
could be successful and attempt to 
establish them.
• AIPG National Vice President to 

include inquiry about universities 
and student chapters in contacts 
with sections.

• Have Advisory Board 
Representatives and officers each 
responsible for at least one Student 
Chapter contact and attempted 
kickoff meeting each year.

• Work with established geology 
clubs or other student groups.

• Encourage sections to sponsor at 
least one student member from 
each Student Chapter in their 
Section.

Award student officers of active Student 
Chapters (e.g., paperweight or plaque 
and picture in TPG).

Send a letter to each student member 
that explains the benefits of member-
ship in AIPG. 

Promote job search and placement ser-
vices through networking of mem-
bers.

Develop a special section on website for 
student issues, and those wanting to 
post their resumes.

Profile Student Chapters in TPG.

Objective 2. Diversifying Sources 
of and Increasing Revenue

Goals:
Increase percentage of non-dues income 

each year. 

Actions:

Promote continuing education oppor-
tunities and distance learning as a 
source of revenue.
• Add revenue generating continu-

ing education programs/courses 
annually.

• Increase the number of persons 
participating in an AIPG continu-
ing education program each year.

• Have a continuing education pro-
gram that is self-sufficient and 
profitable. 

• Advertise AIPG conferences in 
applicable trade publications (e.g., 
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petroleum and well logging classes 
in AAPG Explorer, landslide class 
in AEG publication, water resourc-
es or remediation-related classes 
in NGWA publications).

Increase revenue from advertising and 
sponsorship of TPG.
• Solicit suppliers, vendors and cor-

porations for advertising in TPG.
• Contact suppliers, vendors and 

corporations for sponsorships of 
meetings and programs.

Seek grants and donations.
• Identify programs where govern-

ment grants or private foundation 
funds could be used.

Use Annual Meetings and seminars as 
revenue sources.
• Develop a strong, consistent 

Annual Meeting through National 
involvement with higher expecta-
tions, an enticing locale, large 
sponsorships and high atten-
dance.

Advertise services and merchandise that 
can be sold profitably by AIPG.

Seek and evaluate potential new reve-
nue-generating services.  

Appendix 
Implementation

• A copy of the Strategic Plan shall 
be provided to each member of 
the Executive Committee at its 
first meeting following the Annual 
Meeting each year.

• The Executive Director is primar-
ily responsible for administering 
the Strategic Plan, but actual 
implementation will require vol-
unteers from the membership. 

• The National President is respon-
sible for establishing agendas 
and priorities and specific goals 
that are commensurate with the 
Strategic Plan and for leading and 
working with the various commit-
tees, officers, and staff in seeing 
that goals are being achieved and 

that actions are occurring in accor-
dance with the Strategic Plan.

• The Executive Director along with 
the President, immediate Past-
President and President-Elect 
shall review the Strategic Plan 
as deemed necessary and recom-
mend adjustments to the plan as 
appropriate.

• The President should provide a 
report on the progress of imple-
mentation of the Strategic Plan 
to the Executive Committee at 
its meeting during each Annual 
Meeting.

The Strategic Plan committee con-
sists of Chairman Mike Lawless, CPG-
09224, Chuck Drake, CPG-11179, Bob 
Gaddis, CPG-07848, Adam Heft, CPG-
10265, David Rhode, CPG-08558, Dan 
St. Germain, CPG-07858, and Bill Siok, 
CPG-04773.

National Science 
Foundation - Earth 
Science Brochure

The Earth Science Literacy Initiative 
(ESLI), funded by the National Science 
Foundation, has gathered and codified 
the underlying understandings of Earth 
sciences into a succinct document that 
will have broad-reaching applications 
in both public and private arenas. It 
establishes the “Big Ideas” and sup-
porting concepts that all Americans 
should know about Earth sciences. For 
more information go to the http://www.
earthscienceliteracy.org/.

INSURANCE
PROGRAMS

Available to
AIPG MEMBERS

GeoCare Benefits Program
For information:

Life and Health Insurance
GeoCare Benefits 

Insurance Plan
http://www.geocarebenefits.com/

Phone: 800-337-3140 or 
805-566-9191

Liberty Mutual Insurance 
Auto and Home Insurance
http://www.libertymutual.com/lm/

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

#111397 when you contact 
Liberty Mutual.

AFLAC
Supplemental Insurance

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

Please identify yourself as 
an AIPG Member to receive 

the AIPG Association 
discounted prices. 

Representative: Carol 
Streicher

The Wright Group
Professional Liability Insurance
General Liability Insurance
http://www.thewrightgroupinc.com

Phone: 303-863-7788

Financial Services
The Consulting Group at 
RBC Wealth Management

David Rhode, Senior 
Investment Management 

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

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

Fax: 303-488-3636

AIPG STRATEGIC PLAN
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Opinion Piece
In the last issue of The Professional 

Geologist, AIPG President, John L. 
Bognar laments the lack of technical 
input from the independent private 
sector in discussing the politics of cap-
and-trade in respect to carbon dioxide 
emissions, and mentions the dangers 
of “politicized science.” Sam Gowan 
reminds us of the great challenge in 
gaining access to those that guide our 
political leadership. There seems to be a 
consensus that geologists must do more 
in the arena of politics. William J. Stone 
focused on the folly of studying hydrology 
while ignoring geology. The same can 
be said of studying climatology without 
knowledge of the geologic record. 

The AIPG student scholarship recipi-
ents certainly sound like they can help. 
We share their anticipation about the 
unique satisfaction that one can achieve 
in studying geology. As inspiring as 
their words were, however, none of the 
seven mentioned the climate change 
issue that stands to demand the most 
and best of geologists. We can hope 
that they will choose to face the chal-
lenge of dealing with politicians who 
use climate change as a political tool. 
Will they become disillusioned when, if 
thrust into the foray, they discover that 
a world renowned, Nobel prize-winning 
politician has recently characterized 
those who question the global warming 
hypothesis as “Nazis”. If the recipients 
are somehow enlisted or requested to 
participate in this historic debate, they 
must realize the nature of this new 
environment. It’s not always nice. It’s 
not always scientific.  

Geology is the study of Earth and its 
environs as reflected and recorded in 
rocks. Geologists are trained to interpret 
natural phenomena in a time frame 
unfamiliar to many scientists and non-

scientists. Although varves in lake bed 
sediments would qualify, a human life-
span interval is seldom definable in 
the rock record. Longer-term climate 
changes are recorded in rock composi-
tions and textures and the life forms 
found incorporated in them. Hundreds 
of feet of limestone reflect a sustained 
environment as do giant coal and oil 
accumulations.   

The study of rocks enables us to inter-
pret past environments that reflect the 
changing balances in the lithosphere, 
atmosphere, hydrosphere and biosphere. 
Major perturbations in those balances 
leave clues as to the rate of those 
changes. Glaciers develop and move in 
some areas while volcanoes disrupt the 
atmosphere in others. Climate changes, 
influenced by the sun as well as earth’s 
own activity, are recorded in the rock 
record and nowhere else. In essence, 
sedimentary geology is a study of climate 
change and the accompanying changes 
in life forms. 

During the few centuries that Homo 
sapiens have been studying the rock 
record, they have been motivated to seek 
those rocks that store the sun’s energy. 
That motivation has led to the applica-
tion of sophisticated instrumentation in 
interpreting the rock record and the past 
climates evidenced therein. No geologist 
looks at a sedimentary rock without visu-
alizing conditions on the Earths surface 
when it was deposited. Those conditions, 
summarized as “climate,” have changed 
constantly during the history of Earth. 
Now the phrase “climate change,” mor-
phed from the original “global warming”, 
has been given a new significance.  

The question is whether our release 
of stored solar energy from sediments 
will change the climate of our planet. 
One might assume that the scientists 
who have been engaged in studying 
the climate changes of the past would 

be the most forthcoming in the debate, 
just as historians are when the history 
of humans is analyzed. The anomalous 
intervention of politicians in the cli-
mate change debate is interesting. The 
response of scientists to those politicians 
brings a new and intriguing facet to the 
debate. 

To state that the politicians are moti-
vated by their interest in earth science 
would be good humor. So whence the 
motivation? To state that all scientists 
are solely motivated by their interest 
in climate change would ignore aspects 
of politics that have become daily front 
page news. Are politicians more inter-
ested in climate change than earth scien-
tists? Are they more qualified to predict 
and project based on studies of Earth 
history? How much will politics influ-
ence science? How much will politics, 
science and industry influence “climate 
change?”

Ramon can be reached at ramon@
bisque.com.

Inspiration From The 
Professional Geologist

Ramon Bisque, CPG-01595

IN MEMORY
Corey D. Condit

CPG-10201
Member Since 1997

July 12, 2009
Houston, Texas

Samuel H. Norris
CPG-01990

Member Since 1969
April, 2009

Glasgow, Kentucky
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Bowling Green University
Founded in 2004
Chapter Sponsor:

Robert K. Vincent, MEM-0216

Central Michigan 
University

Founded 2003
Chapter Sponsor:

David J. Matty

Colorado School of Mines
Founded 1999

Chapter Sponsor:
Graham Closs, CPG-07288

Eastern Michigan 
University

Founded 2006
Chapter Sponsor:

Walter J. Bolt, CPG-10289

Georgia State University
Founded 2005

Chapter Sponsor:
Ronald Wallace, CPG-08153

James Madison 
University

Founded in 1998
Chapter Sponsor:

Cullen Sherwood, CPG-02811

University of Nevada-Reno
Founded in 2008
Chapter Sponsor:

Jonathan G. Price, CPG-07814

Ohio State University
Founded in 2004
Chapter Sponsor:

Thomas Berg, CPG-08208

Temple University
Founded 2006

Chapter Sponsor:
Dennis Pennington, CPG-04401

Wright State University
Founded in 1996
Chapter Sponsor:

Thomas Berg, CPG-08208

AIPG
Student Chapters
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1. “Toarcian” black shales of Western Europe are related to a well-documented oceanic anoxic event (OAE) and constitute 
good source rocks for petroleum development. Which of the following geologic Epochs applies to these important strata? 

 a) Lias
 b) Dogger
 c) Malm

2. Of the following progressions of metamorphic facies, one best describes increasing pressures and temperatures likely 
expected at the volcanic-plutonic complex of a convergent plate boundary:                                                                                

 a)Zeolite-pumpellyite-blueschist-eclogite
 b) Zeolite-amphibolite-greenschist-pumpellyite
 c) Zeolite-greenschist-amphibolite-granulite

3. This entire western European country lies above the 40-degree north latitude line and contains the Variscan (Hercynean) 
structures of the “Massif Central” and the “Armorican Massif”:

 a) France
 b) Portugal
 c) Spain

4. Of the following equations, which 
best describes the relationship 
between half-life (Thl) and the decay 
constant (�) of radioactive isotopes?

 a) Thl = (ln 1)/�
 b) Thl = (ln 2)/�
 c) Thl = (ln 3)/�

Robert G. Font, CPG-03953

Answers on Pages 32

TEST YOUR KNOWLEDGE

www.geodm.com or
www.aipg.org
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PRESIDENT’S MESSAGE

John L. Bognar, CPG-08341

The Three Pillars 
of Professionalism-
Competence, 
Integrity, Ethics

One of the duties of the AIPG president 
is to represent the Institute at selected 
meetings of various geo-groups. One 
such meeting this year, I had the high 
honor of representing AIPG at the sum-
mer meeting of the European Federation 
of Geologists (EFG). The EFG is made of 
members from all over Europe coming 
together to promote common goals in 
geology overcoming difference of their 
various cultures, politics and speech. 
For passing time on the airliner while 
traveling to the meeting, I just happened 
to have selected a biography of Thomas 
Paine to read. Paine, the English born 
American revolutionary patriot, was the 
author of Common Sense. Paine was  
not only enlightened in politics but also 
wrote about science and was himself a 
self-taught structural engineer. I men-
tion Paine because there was a tremen-
dous coincidence in what he wrote and 
that which I observed at the EFG meet-
ing. I observed the people from these 
various cultures, countries, businesses, 
governments, and realms of geology 
uniting for a common cause; essentially 
the promotion and strengthening of the 
profession of geology and its product. 
Paine eloquently wrote of it some 240 
years before I personally witnessed the 
phenomenon. “Science, the partisan of no 
country, but the beneficent patroness of 
all, has liberally opened a temple where 
all may meet. Her influence on the mind, 
like the sun on the chilled earth, has long 
been preparing it for higher cultivation 
and further improvement. The philoso-
pher of one country sees not an enemy in 
the philosopher of another; he takes his 
seat in the temple of science, and asks not 
who sits beside him.” I saw in action what 
we as scientists believe is our mission 

regardless of the barriers. We are called 
to employ pure scientific principles in 
our work to produce scientific data and 
results for our use and others to apply. 
Even though from the days of my youth 
and in my early training in the scientific 
methods, I was taught that science was 
not to be corrupted with poor procedure 
or antithetical influence. My eyes were 
really opened to this grand concept and 
I re-realized this is exactly what AIPG 
is all about. In these fiscally scandalous 
times where declining or lost morals 
have been leading the news headlines I 
have come to appreciate, this is exactly 
why AIPG is even more relevant today 
than yesteryear.

AIPG is all about bringing into being, 
professionals in the scientific field of geol-
ogy. Everything AIPG works toward sup-
ports one of the three main components 
of professionalism; competence, integrity 
and ethics. The Institute adheres to the 
principles of professional responsibility 
and public service. AIPG is the only 
international organization that certifies 
the competence and ethical conduct of 
geological scientists in all branches of the 
science. Our members are employed in 
industry, government, and academia.

Competence comes from a proper edu-
cation and experience. For education, 
AIPG suggests and requires those certi-
fied to have a balanced, time-tested mini-
mum core curriculum for the bachelor’s 
level. Many schools over the past two 
decades have lightened requirements for 
a degree in geology and in some cases 
are no longer offering such degrees, opt-
ing instead for the more trendy modern 
monikers of environmental science or 
some form of geoscience. It is a basic and 
simple truth, without the core courses 

advocated by AIPG, students will not 
magically turn into competent geologists 
and those graduating from geology-light 
programs will not be prepared to truly 
understand the subject. The required 
experience for competency certification 
is seven years. If you are certified by 
AIPG you have achieved and surpassed 
these thresholds. For those CPGs certi-
fied after July 1, 2006, competency also 
means participating in continuing pro-
fessional development and preparing a 
record of the professional development 
program using the AIPG tracking sys-
tem. For those grandfathered without 
the tracking program requirement; I 
suggest that you look into using the 
system to document your competency 
by recording your personal professional 
development. It is a maintenance thing. 
It takes only a few minutes and it makes 
you feel good like when you get your oil 
changed or your tires rotated.    

Integrity is tough to measure, but 
you know it when you see it. How does 
AIPG know if a candidate has integrity? 
AIPG relies on that what other profes-
sionals say about the candidate. Even 
though by some counts there are 100,000 
people in geoscience in our nation of 
330 million, that is a small community 
and the word gets out. English Lawyer 
and Philosopher Francis Bacon, Sr.’s 
(1561-1626) claim to fame is not that he 
is credited with the phrase “Knowledge 
is Power”, he was also known as a 
philosopher of the highest caliber who 
delineated the principles of the inductive 
method, truly a breakthrough in science. 
Bacon said of integrity “It’s not what we 
eat but what we digest that makes us 
strong; not what we gain but what we 
save that makes us rich; not what we 
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read but what we remember that makes 
us learned; and not what we profess but 
what we practice that gives us integrity.” 
Integrity which earns trust is not a 
trait that is easily achievable and like 
trust is hard to retrieve once blemished. 
Integrity is a must have component of 
professional practice and that is why 
AIPG has adopted integrity as one of its 
pillars of professionalism.

Ethics is the third pillar of profes-
sionalism but not the least in the view 
of AIPG. My guess is people develop 
their most pervasive concepts about 
ethics early in life, but ideas about the 
correct conduct grow and change with 
experience and the happenings of soci-
ety and business. In the case of AIPG 
we have codified ethics to keep each of 
us well grounded. The Institute’s Code 
of Ethics comprises three parts: the 
Canons, which are broad principles of 
conduct; the Ethical Standards, which 
are goals to which Members aspire; and 
the Rules of Conduct. I encourage you 
in this post-Enron, post AIG, and post 
Madoff time, to take a fresh look at 
AIPG’s code of ethics. A little brushing-
up will do no one any harm. 

I thank you for indulging me with 
what may seem to some like preaching to 

the choir, but in today’s rough economic 
conditions and highly competitive envi-
ronment the business opportunities may 
be fewer and therefore the temptations 
may be stronger. I urge you to continue 
to stand tall in these times, by continuing 
to subscribe to AIPG’s pillars of profes-
sionalism.

Clear Creek Associates, an AIPG 
Corporate member, is pleased to 
announce the opening of two new offic-
es, one in southern California and the 
other in northern Virginia. Clear Creek 
was founded in 1999 by Doug Bartlett, 
CPG-8433 and Marvin Glotfelty, MEM-
0530 and has offices in Scottsdale and 
Tucson, Arizona. The new Virginia office 
is in historic Leesburg and will be lead 
by Michael Alter, MEM-0527 who will 
apply his experience as a consulting 
hydrogeologist to water resources and 
environmental issues confronting Mid-
Atlantic States clients. The Claremont, 
California office will be managed by 
Marvin Glotfelty and has been estab-
lished to provide water resources and 
hydrogeologic services to Clear Creek 
Associates’ southern California cli-
ents. Clear Creek Associates’ geologists 
and hydrologists provide groundwater 
resource and environmental services 
(including modeling, permitting, well 
design and installation, sampling, report-
ing) to municipal, industrial, developers, 
mining, and private sector clients.

PRESIDENT’S MESSAGE

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/IN, IL 
Chapter, MI, MO, NM, NV, OK, 

PA, and TN) are examples 
of websites hosted by AIPG 

National.

MEMBERS IN THE NEWS
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William J. Siok, CPG-04773

 EXECUTIVE DIRECTOR’S COLUMN

YES

Is this a heading which demands 
attention? We think so. 

Last spring, AIPG staff participated 
in the annual GSA Associated Societies 
Meeting near Denver. One topic dis-
cussed, somewhat at length, was a 
conference planned for October 2009 in 
Beijing, China.

The YES (Young Earth Scientists) 
Congress, is apparently (I write ‘appar-
ently’ because it is assumed that the 
Chinese government is the actual pro-
moter. Read further.) a grass-roots effort 
on the part of young geoscience practi-
tioners from China and internationally 
to consider the immediate and longer 
term prospects for the profession world 
wide. 

From the YES website (http://www.
yescongress2009.org/index.php):

“The Young Earth-Scientists for 
Society (YES) network, an association of 
earth-scientists under the age of 35 years 
representing geological societies from 
around the world, in collaboration with 

the International Year of Planet Earth 
(IYPE), is organizing a world congress for 
young earth-scientists, policy makers, 
advisors and decision makers.

The conference will focus on global 
climate, environmental and geological 
challenges facing today’s society, and 
aims to establish an interdisciplinary 
global network of individuals committed 
to solving these challenges. 

Young representatives from main 
geological associations and employers, 
young leaders in politics and those from 
administrative bodies are invited to 
attend and create an interdisciplinary 
global network that will include future 
policy makers, advisors and decision 
makers.” 

AGI has taken a leadership role in 
supporting the YES Congress, including 
sponsoring and organizing a multi-fac-
eted session. In addition, AGI and other 
sister societies will provide stipends 
to qualified young professional geosci-
entists to represent the US geoscience 

community. AIPG has decided to sponsor 
one qualified geoscientist who will be 
a representative of the US geoscience 
community as well as a representative 
of AIPG specifically.

There are some obvious political over-
tones to this conference, 2009 being the 
60th anniversary of the communist take-
over of China. Consultation with sister 
society representatives suggests that in 
spite of this, U.S. participation and rep-
resentation is a positive gesture. 

AIPG has advertised the availability 
of the stipend using word-of-mouth. At 
the time of this writing applications 
have been received by some outstanding 
young colleagues. By the time you read 
this column, one of them will have been 
selected and notified. (If you perchance 
will be in Beijing at the time of the YES 
Congress, perhaps you would be willing 
to meet with the AIPG representative 
(and perhaps the other U.S. delegates 
from our sister societies)). 

The size of planet earth continues 
to shrink. AIPG must understand and 
adjust itself to the implications, and 
this includes increased international 
relationship building. 

Annual 
Meeting Full 
Registration 

Includes:
Welcome Reception, 
Technical Sessions, 

Exhibits, Student Poster 
Sessions, Continental 

Breakfast, Lunch, 
Refreshment Breaks, 

and Registration 
Packet
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Can One Keep a Client’s 
Asset as Insurance that a 
Bill Will Be Paid? 
(columns 120 and 121)

Marty Andrejko’s, CPG-08512, 
“Professional Liability and Risk 
Management” column in the May/June 
2008 TPG, “Did You Get Paid by the 
Client?” provides an interesting com-
mentary on some of the contributions 
to the discussion in column 120, March/
April 2009. If you missed Marty’s col-
umn, please read it. Marty regularly 
contributes useful additions to my dis-
cussions, for which I thank him.

Should We All Be Using 
Social Networking Sites 
for Business Networking? 
(column 122)

Duane Carey’s, CPG-10305, market-
ing column, “Social Networking: Should 
I Care? Part 1” in the May/June 2009 
TPG beat my discussion of this topic by 
one issue. Carey’s Part 2 is in the July/
August TPG and discusses Twitter and 
YouTube. Clearly, social networking 
sites are reaching the consciousness of 
more and more of us. Carey took a differ-
ent approach to the topic than I did (we 
wrote our pieces independently). Carey’s 
approach contains more practical infor-
mation on Facebook, LinkedIn, Twitter, 
and YouTube while I approached the 
subject from the perspective of who’s 
using these sites and how. Together, 
these articles provide a good summary 
for those of you just getting into, or 
who are considering getting into, these 
sites.1 

One regular reader of this column 
noted that this topic doesn’t seem to have 
anything to do with professional ethics. I 
could argue that keeping up with social 

networking as a part of professional 
networking is part of keeping up with 
the evolution of the profession, which is 
one of our ethical aspirations. However, 
the title of the column is “Professional 
Ethics and Practices” because in many 
instances the line between ethical and 
practice issues is indistinct. Even where 
the line is brighter, I’ve made occasion-
al forays into straight practice issues, 
notably in discussions of computing 
technology issues. Networking is part of 
professional practice. 

Selected Hydrology Scams 
from RCRA and CERCLA 
(July/August TPG)

I enjoyed Barney Popkin’s, CPG-
06547, article, “Selected Hydrology 
Scams from RCRA and CERCLA,” in 
the July/August TPG because I’ve inves-
tigated a variety of mining and oil and 
gas scams over my career. I thank Popkin 
for providing some interesting scam 
examples from the environmental field. I 
also found some interesting points in his 
article that warrant discussion.

Aquifer definition: Popkin’s first 
example involved the definition of “aqui-
fer” and whether various sites were 
aquifers requiring RCRA, CERCLA, 
and other regulatory clean-up compli-
ance. An “eminent” professor certified 
a number of contaminated sites as not 
meeting the definition of “aquifer,” thus 
exempting these sites from a variety of 
compliance requirements. Popkin notes 
that he asked this professor about “this 
business of water-bearing material not 
being an aquifer. He said he had no 
problem with it because EPA defined 
aquifer several different ways. He said 
because the agency had several different 
definitions, he felt it was fine to use the 
definitions to the advantage of his pay-
ing customers.” I’ve worked enough with 

the legal system to realize that defini-
tions are very important. Apparently, 
this professor used various definitions 
to the advantage of his clients. Clearly 
Popkin, and I’m sure many of you, feels 
that this approach ignores the funda-
mental aspects of the contamination at 
the various sites. However, these cases 
were legal actions. Was the professor 
acting unethically in using definitions 
that helped his client?

Sampling high jinx: Popkin’s next 
two examples describe two different 
ways in which monitoring samples were 
manipulated in ways to prevent the 
detection of contamination. In one case, 
the facility’s personnel rather than the 
independent engineer collected and sub-
mitted samples of drinking water that 
were labeled as coming from effluent 
and in the other, while the samples were 
collected and sent to the lab by an inde-
pendent monitor, along with duplicate 
and blank samples, the facility arranged 
with the lab to have the samples ana-
lyzed for heavy metals, which were not 
present, instead of the organic solvents 
that were the problem. Sampling scams, 
known as salting in the mining industry, 
have been around for a long time and can 
be creative in a number of ways. Anyone 
conducting sampling needs to be aware 
of these problems along with the ways 
in which samples can unintentionally 
produce results that are not accurate. 
See my article, “Assuring the reliability 
of your sample results,” in the December 
2007 TPG and the topic, “Assuring the 
reliability of your sampling results: the 
LA abrasion test,” in PE&P column 120, 
in the May/June 2009 TPG.

Popkin’s final two examples also make 
for interesting reading. The final one 
describes problems involving monitor-
ing wells that had been installed by 
an unqualified contractor and which 

 1. I happened to be reviewing this column for final submission on July 20th, the 40th anniversary of the first Moon landing. Somehow 
Neil Armstrong’s “One small step…” sounds a lot better as spoken than read as a tweet.
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therefore did not operate as intended. 
Apparently the installing contractor had 
decided that getting into the monitoring 
well business was a good way to expand 
his practice, even though the contrac-
tor didn’t really know what he was 
doing. This reminds me of a situation 
I encountered a few years ago in which 
a supposedly reputable environmental 
contractor told me that there was no need 
for using standard, duplicate, and blank 
samples in verifying a sampling program 
and who also believed that compositing 
samples from various locations in an 
obviously inhomogeneous deposit was 
not a problem.

MBA Ethics Oath
An ethics oath for MBAs started this 

spring by 33 second-year students at the 
Harvard Business School has exploded 
onto the business school scene. It has 
been the subject of articles in Business 
Week2, NPR’s Weekend Edition, The 
Economist, The New York Times, and 
The Guardian among others. Graham 
Closs, CPG-07288, provided me a copy 
of the Business Week article. The goal 
of the MBA Oath is to instill an ethical 
appreciation of one’s actions into com-
pany management, to act as an antidote 
to the “greed is good” philosophy that 
seemingly permeates so much business 
practice and led to the actions resulting 
in the economic recession of the past 
year and previous business scandals. 
The MBA Oath and information about 
it can be found at http://mbaoath.org/
about/the-mba-oath/. The short form of 
the MBA Oath is quoted below.

“As a manager, my purpose is to 
serve the greater good by bringing people 
and resources together to create value 
that no single individual can build alone. 
Therefore I will seek a course that 
enhances the value my enterprise can 
create for society over the long term. 
I recognize my decisions can have far-
reaching consequences that affect the 
well-being of individuals inside and 
outside my enterprise, today and in the 
future. As I reconcile the interests of 
different constituencies, I will face dif-
ficult choices.

“Therefore, I promise:
• I will act with utmost integrity and 

pursue my work in an ethical man-
ner.

• I will safeguard the interests of my 
shareholders, co-workers, customers, 
and the society in which we operate.

• I will manage my enterprise in good 
faith, guarding against decisions and 
behavior that advance my own narrow 
ambitions but harm the enterprise 
and the societies it serves.

• I will understand and uphold, both 
in letter and in spirit, the laws and 
contracts governing my own conduct 
and that of my enterprise.

• I will take responsibility for my 
actions, and I will represent the per-
formance and risks of my enterprise 
accurately and honestly.

• I will develop both myself and other 
managers under my supervision so 
that the profession continues to grow 
and contribute to the well-being of 
society.

• I will strive to create sustainable 
economic, social, and environmental 
prosperity worldwide.

• I will be accountable to my peers and 
they will be accountable to me for liv-
ing by this oath.
“This oath I make freely, and upon 

my honor.”
There is a debate about how effec-

tive this ethics oath will be. There is 
no organization to monitor compliance 
or to discipline those who’ve taken the 
oath and are subsequently found to have 
violated it. Nevertheless, hundreds and 
probably thousands of MBA students 
and others have now subscribed to the 
oath. Whether it will do any good in the 
future remains to be seen. Regardless 
of future outcome, the beginning that 
the MBA Oath represents should be 
applauded.

This oath is of interest to the geosci-
ence profession because those of us who 
have been in the profession for a while 
wind up being in management positions 
of some sort whether they be in gov-
ernmental, academic, or industry posi-
tions. The objection about compliance 
and discipline is relevant to us as well. 
There is a long-running debate about 
whether peer-review organizations or 
state licensing boards provide the most 
effective protection to the public from 
geoscience professional incompetence or 
malpractice. Robert Tepel recently wrote 
on this subject in a paper published by 
AEG.

Aside from the debate of the effective-
ness of peer-review or licensing organiza-
tions, there is the issue of whether those 
geoscientists who are not members of a 
peer-review organization like AIPG or 
who are not licensed by a state practice 
and who practice unethically can or 
should be disciplined and, if so, what 
are those ethical standards and who 
can apply the discipline? As I report-
ed in column 38 (January 1999), the 
American Geological Institute adopted 
its “Guidelines for Ethical Professional 
Conduct” in April 1999 and they were 
published in Geotimes, August 1999, 
p. 13. The AGI Guidelines are quoted 
below.

“The American Geological Institute 
(AGI) expects the profession to adhere 
to the highest ethical standards in all 
professional activities. The following 
aspirational guidelines are presented 
as representative of the core values that 
form the foundation of the ethics for the 
geoscience profession. They are present-
ed as the highest common denominator 
of values for the profession.

“Geoscientists should strive to advance 
the integrity, honor, and dignity of their 
profession by undertaking the follow-
ing:
• Use their knowledge and skill to 

enhance understanding of Earth and 
to enhance the well-being of humans 
and the environment;

• Exhibit honesty in professional actions 
at all times;

• Enhance the prestige of the geoscience 
profession; and

• Support the profession and technical 
societies of the profession.
“More specifically, the position of AGI 

is that geoscientists must acknowledge 
responsibility to:

“The Public and Society
“Geoscientists should hold paramount 

the safety, health, and welfare of the pub-
lic in applications of geoscience knowl-
edge to society’s needs. Efforts should be 
made to educate the public on all matters 
related to the geosciences (e.g., hazards 
and resources). Public comments on 
geoscience matters should be made with 
care and accuracy, without unsubstanti-
ated, exaggerated, or premature state-
ments; they should be made clearly and 
concisely.

 2. www.businessweek.com/print/bschools/content/june2009/bs20090611_522427.htm
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“The Environment
“Geoscientists should strive to protect 

our natural environment. They should 
understand and anticipate the envi-
ronmental consequences of their work 
and should disclose the consequences 
of recommended actions. They should 
acknowledge that resource extraction 
and use are necessary to the existence 
of our society and that such should be 
undertaken in an environmentally and 
economically responsible manner.

“The Geosciences
“Geoscientists should seek to advance 

their science, understand the limita-
tions of their knowledge, and respect 
the truth. They should ensure that their 
scientific contributions, as well as those 
of their collaborators, are thorough, 
accurate, and unbiased in design, imple-
mentation, and presentation.

“The Profession
“Geoscientists should continue profes-

sional development to remain current 
in their field. They should maintain 
honesty and integrity in all conduct and 
publications, fully acknowledge the con-
tributions of others, and accept responsi-
bility for their own errors. They should 
provide scientific service only in areas 
of competency. Economic consequences 
and implications of geologic work should 
be acknowledged. Conflicts of inter-
est, both real and perceived, should be 
acknowledged and avoided, when appro-
priate. Scientific misconduct, includ-
ing falsification or fabrication of data 
and plagiarism, is unacceptable in the 
geoscience profession.

“The Employer
“Geoscientists should promote and 

protect the legitimate interests of their 
employers, perform work honestly and 
competently, avoid conflicts of interest, 
safeguard proprietary information, and 
provide adequate notice before leaving 
an employer.

“Employees
“Geoscientists should treat their 

employees with respect and trust with 
concern for their well-being, provide 
an acceptably safe and congenial work-
ing environment and fair compensa-
tion. They should properly acknowledge 
employees’ professional contributions 
and should encourage professional 
career development.

“Clients
“Geoscientists should serve clients 

faithfully and only in technical areas 

of competency. They should advise 
honestly, regardless of the impact of 
the advice, respect confidentiality, and 
charge fairly.

“Students
“Geoscientists should treat their 

guardianship of students as a trust 
conferred by the profession for the pro-
motion of students’ learning and pro-
fessional development. Each student 
should be treated with respect and 
without exploitation.

“Colleagues and Associates
“Geoscientists should treat their col-

leagues and associates with respect, 
encourage them, learn with them, share 
and exchange ideas, and acknowledge 
their contributions. They should strive 
to ensure that colleagues and associ-
ates respect the ethical principles of the 
profession and they should nurture and 
mentor young professionals.

“AGI encourages its member societies 
to develop guidelines or codes of ethical 
conduct to reflect their specific needs. In 
some cases, member societies may wish 
to develop specific codes of conduct that 
provide detailed information related to 
the expectations of a particular disci-
pline, while other societies may choose 
to offer more generalized guidelines or 
may reference codes or guidelines from 
yet other societies. A society may desire 
to address issues related to enforcement 
of the code with appropriate disciplinary 
actions. Perceptions of what constitutes 
ethical conduct vary among cultures and 
countries; this fact may need to be con-
sidered by member societies. While AGI 
expects its member societies to decide on 
the level to which they should pursue 
this suggestion, the Institute is willing to 
provide guidance to the extent it can.

“AGI credits The Chemist’s Code 
of Conduct of the American Chemical 
Society, from which many of these con-
cepts were drawn.”

The AGI’s Guidelines were specifi-
cally developed with the intent of provid-
ing ethical inspiration and not to impose 
discipline on any member of any AGI 
society. Whether and how to use the 
Guidelines was left up to the individual 
member societies. I was a member of 
the committee that drafted the AGI 
Guidelines and recall clearly the anti-
disciplinary position taken by of some 
of the committee members. I pointed 
out that since we all agreed that honesty 
was one of the cornerstones of ethical 
practice, we had implicitly also agreed 

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

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

The cost of the CD is $25 for 
members, $35 for non-members, 
$15 for student members and $18 
for non-member students, plus ship-
ping 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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that dishonesty was unethical. This put 
an end to much of this debate. 

I do not believe that every geoscience 
organization needs to have an enforced 
code of ethics and most do not. 
Nevertheless, the AGI Guidelines or 
those of other geoscience organizations 
provide a basis for judging geoscience 
practice. Although the AGI Guidelines 
are generally written in aspirational 
language, that is, language encouraging 
desirable conduct, as is the case for the 
statement about honesty, activity that 
is the opposite of encouraged conduct 
is unethical by implication. The AGI 
Guidelines can form the basis of lawsuits 
alleging that a geoscientist violated the 
AGI Guidelines or other geoscience codes 
of ethics. The success of such lawsuits 
depends on a number of things including 
the ability to demonstrate that a par-
ticular type of conduct occurred and the 
flagrancy of the deviation from the ethi-
cal statement cited. I am aware of only 
one such action, a 1970s case in which 
the AIPG and AAPG Codes of Ethics 
were cited in an SEC Administrative 
Proceeding brought against a petroleum 
geologist who was a member of both 
organizations. I would be interested in 
hearing from you if you are aware of 
any such legal actions being brought, 
the specific allegations made, and what 
the outcome was. It will be interesting to 
see if MBAs who have signed the MBA 
Ethics Oath will be held accountable in 
the future in actions of this type.

Public Life Ban of John 
G. Paterson from AusIMM 
Membership

On July 6, 2009, the Australasian 
Institute of Mining and Metallurgy dis-
tributed to its membership a notice 
that John Gregory Paterson, former 
member of AusIMM, has been per-
manently barred from re-applying for 
membership. Paterson, a Canadian and 
a geologist, was the former chief execu-
tive of the Canadian-based company, 
Southwestern Resources Corp., that was 
exploring for gold at the Boka project in 
southwestern China. The decision to sus-
pend Paterson’s membership was taken 
following the outcome of civil and regula-
tory action against him alleging that he 
had committed fraud by entering into the 
company’s database false assay results. 
The AusIMM’s decision to bar Mr. 

Paterson follows closely on a statement 
on June 25, 2009 by the British Columbia 
Securities Commission (BCSC), which 
announced that it had settled its action 
against Mr Paterson, who admitted to 
fraud and illegal insider trading. 

In addition to admitting to entering 
false assay results, Mr. Paterson also 
admitted to causing the false data to be 
reported in 24 news releases between 
March 7, 2003 and February 21, 2007. 
He further admitted to illegal insider 
trading through selling Southwestern 
shares in July 2007 at a time when he 
knew the company would have to issue 
a news release correcting the gold assay 
values for the Boka project. That news 
release resulted in a plunge in the value 
of Southwestern shares.

The Ethics Committee of the AusIMM 
found that Mr. Paterson was guilty of 
multiple breaches of the Code of Ethics, 
but notably Clause 3 (Members of The 
AusIMM shall, on all occasions, act in a 
manner which upholds and enhances the 
honour, integrity, honesty and dignity of 
the profession) and Clause 9 (Members of 
The AusIMM shall comply with all laws 
and government regulations relating to 
the minerals sector and shall keep up to 
date with relevant laws in jurisdictions 
in which they conduct business, and 
members dealing with public companies 
shall comply with the rules, regulations 
and practices governing such companies 
as are published by the relevant stock 
exchange from time to time).3  

This case is one of those rare instances 
in which a geologist who violated a 
professional code of ethics has been 
publicly named following appropriate 
proceedings. As I noted in “A review of 
ethical enforcement proceedings against 
Competent and Qualified Persons” 
(TPG, September/October 2005), the 
most common resolution to those AIPG 
Disciplinary Proceedings in which there 
is strong evidence that AIPG’s Code of 
Ethics has been violated, the respondent 
member resigns prior to an Adjudicatory 
Hearing thus terminating the proceed-
ing prior to AIPG’s reaching formal find-
ings of fact and a conclusion that one or 
more violations of the Code of Ethics has 
occurred. Only after such a formal find-
ing is reached would AIPG publish the 
name of the respondent member.

3. I should note that although I’m a member of the AusIMM’s Ethics Committee, I recused myself from participating in this matter due 
to a potential conflict of interest.

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 improvements should be sent to 
David Abbott, dmageol@msn.com
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HYDROTHINK

Let’s See, Does 
the Spring Water 
Contain Cyanide?
William J. Stone

Collapses or landslides on the walls 
of deep open-pit mines are a constant 
worry in such operations. The likelihood 
of slope failure is increased by the pres-
ence of excess water. Therefore, when 
several springs of water erupted in the 
wall of a large open-pit gold mine where I 
worked, company engineers were under-
standably concerned. They embarked on 
a search for the source of the water. They 
were especially puzzled by the occur-
rence since regional water table was 
fairly deep and the pit was still shallow 
enough that it was operating dry. 

They finally concluded that there 
must be a fracture zone, trending more 
or less parallel to the pit wall from which 
the springs discharged, that was bring-
ing shallow perched ground water in 
from somewhere off the property. This 
seemed too complicated and unlikely 
to us, the mine hydrologists. However, 
wanting to appear sympathetic and 
cooperative, we installed a well on the 
pit rim above the springs. This permit-
ted locating the water-table that was 
daylighting in the pit wall. We even 
conducted a cursory pumping test to 
quantify hydraulic properties of the new 
local saturated zone. 

However, it seemed to us that the 
adjacent tailings pond was a more likely 
source. I remember that on the mine 
tour during my interview for the job I 
almost got whiplash doing a double take 
when we drove the haul road that barely 
separated the open pit and this pond. I 
couldn’t believe these two incompatible 
features were so close together! Noting 
my reaction, the young man who would 
become my boss said that original plans 
had called for a wider separation but 
ore grade warranted extending the pit 
farther in that direction. 

For some reason the engineers were 
ignoring the obvious and stubbornly 
rejected our assessment of the pond 
as the source. I finally asked whether 
the spring water contained cyanide, 

which should be present if the tailings 
pond were the source. Duh! Presumably, 
cyanide would not be present if their 
phantom fracture from off-site were 
the source. They hadn’t checked that. 
Cyanide was indeed present and the 
tailings pond was ultimately conceded to 
be the undeniable source of the springs. 
Tip: Don’t ignore the obvious; your first 
impression will probably be right.

Dr. Stone has more than 30 years 
experience in hydroscience and is the 
author of numerous professional papers 
as well as the book, Hydrogeology in 
Practice – a Guide to Characterizing 
Ground-Water Systems (Prentice Hall). 
Feel free to argue or agree with him by 
email at wstone04@gmail.com.
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ANSWERS TO QUESTIONS ON PAGE 23 

Answers:
1. The answer is choice “a” or “Lias” Epoch
 “Toarcian” depicts the upper “Stage” of the “Lias Epoch” 

of the Jurassic Period which contains a series of anoxic 
shales that have proven to be excellent petroleum source 
rocks throughout Western Europe.  It should be noted that 
other good source rocks also occur throughout Jurassic 
strata, including the overlying Dogger and younger Malm 
epochs.   

2. The best answer is choice “c” or “zeolite-greenschist-
amphibolite-granulite.”

 Both choices “a” and ‘c” are indicative of the correct 
progression from low to high pressures and tempera-
tures.  However, the progression of zeolite-pumpellyite-
blueschist-eclogite would be generally expected to occur 
where the subduction is still relatively shallow, before the 
down-going plate is pushed too deeply and, thus, prior 
to a significant melting phase.  In contrast, the zeolite-
greenschist-amphibolite-granulite metamorphic phase 
progression also involves very high pressures and the 
higher temperatures anticipated at the volcanic-plutonic 
complex of the convergent plate boundary. 

 Choice “b” or zeolite-amphibolite-greenschist-pumpellyite 
is not a correct progression from lower to higher pressures 
and temperatures.  Where it occurs, the correct sequence 
would be indicated by zeolite-pumpellyite-greenschist-
amphibolite.

3. The answer is choice “a” or “France.”  
 A significant portion of both Spain and Portugal lies to 

the south of the 40-degree north latitude line.  Such line 
passes between Madrid and Toledo in Spain, with Toledo 
being located to the south.  The Spanish area of Cadiz, 
Malaga, Alicante and Valencia is also positioned south of 
the line.  In Portugal, the 40 degree latitude line is found 
between Porto and Lisbon, just to the south of Coimbra. 

 The Variscan-Hercynean orogeny of Devonian to 
Carboniferous time affected large portions of Western 
Europe, including the mountains of western Iberia 
(Portugal and western Spain), southwest Ireland, south-
west England, central France, southern Germany and 
the Czech Republic (Bohemian Massif).  The “Armorican 
Massif” and “Massif Central” are examples of Variscan 
features in France.  As a point of interest, the “Armorican 
Massif” and the “Cantabrian Mountains” (Spain) consti-
tute the rift shoulders of the Bay of Biscay that opened 
during the Cretaceous.  

4. The answer is “b” or [Thl = (ln 2 )/�].  The proof follows:
 In the following discussion, let “N” be the present number 

of “mother” (parent) atoms, “No” the original number of 
“mother” atoms and “D” the number of “daughter” ele-
ments.  Now, the rate of decay of a radioactive isotope 
must be proportional to “N”:

 (dN/dt) proportional to N
 

 This relationship can be changed into an equation by 
introducing the decay constant “�”.

 
 (dN/dt) = -�N
 
 Note that the negative sign indicates that “N” decreases 

as time “t” increases.  Then,
 dN/N = -�dt

 If we integrate the left side of the equation [�(1/N)(dN)] 
from “No” to “N” and the right side of the equation (-��dt) 
from time “to” (where to = 0) to “t”, we obtain: 

 ln N – ln No = -� (t – to) = -�t
 (N/No) = e-�t  
 N = No * e-�t  (eq. 1)

 Equation 1 relates time and radioactive decay.  Now, if the 
assumption is made that all of the “daughter” elements 
(D) are derived from the original quantity of “mother” 
elements (No), then:

 No = D+N (eq. 2)

 Substituting (eq. 2) into (eq. 1):

 N = (D+N)  * e-�t

 N e �t = (D+N)
 e�t  = (D+N)/N
 e�t = 1 + D/N
 ln (e�t) = ln (1 + D/N)
 �t = ln (1 + D/N)
 t = (1/�) *  ln (1 + D/N) (eq. 3)

 Equation 3 expresses time “t” in term of variables that can 
all be measured.  Note then that, at the half-life point, t 
= Thl and D = N.  Then, equation 3 becomes:

 Thl = (1/�) ln (1 +1/1)
 Thl = (ln 2)/� (eq. 4)

 Equation 4 is choice “b” and the answer to the question.

 Furthermore, note that:
 � = ln 2/Thl
 � = 0.693/Thl (eq. 5)
 
 Substituting (eq. 5) into (eq. 3):
 t = [1/(0.693/Thl)] * [ln (1 + D/N)] 
 t = (Thl/0.693) * [ln (N+D)/N]
 t = (Thl/0.693) * [ln (No/N)] (eq. 5)

 Equation 5 gives an expression from which to determine 
“absolute geologic time” or “absolute age” from radioactive 
material, based on all applicable assumptions.
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 STUDENT’S VOICE – COLUMN 12

Joseph J. Fiore, Jr., SA-01164

The Next Dimension 
of Studenthood

As I sit here making flash cards of 
calculus formulas and physics equations 
for my last undergraduate classes, and 
with finals right around the corner, 
I’m filled like Lake Missoula with both 
excitement and remorse: excitement 
that I’m moving on to the next stage in 
my career, finishing school and stepping 
into the professional world; and remorse 
that I’m still making flash cards now 
rather than being at the beach or enjoy-
ing summer. No, I jest, there is without 
a doubt plenty I will miss about college. 
For example, maintaining the perspec-
tive that if I’m not making flash cards, 
the only other logical thing to be doing 
is enjoying the beach. 

One of the great pleasures over the 
last couple of years of my undergraduate 
experience has been writing this column 
for TPG. It has given me the soap box to 
discuss many of the issues I believe are 
important, share notes with my fellow 
students, and also to share some of that 
twistedly student perspective with those 
of you who may have left your classroom 
days behind, several, or more, years ago. 
Hopefully if you’ve been reading these, 
you’ve been at least as interested in 
what we’ve discussed as you have been 
offended or aggravated by how we’ve 
discussed it. 

Anyhow, I write today not to inform 
you that this will be the end of my 
Student’s Section articles. As discussed 
in one recent article, and as you all 
know, your time as a student of the 
geosciences is never truly over; except 
if you are Robert Font and you have 
learned everything. Rather, the content 
of my articles will switch somewhat, 
from being explicitly geared from the 
classroom bound student’s perspective, 
to that of a student of the profession, in 
the early stages of discovering what a 
career in the geosciences is like. I’ll try 
to track the next few steps for the ¼ of 
our nation’s young geoscientists who, 
like me, have just taken the fourth of the 

cyclical tumbles down the student-hood 
ladder, from king-of-the-castle college 
seniors to ultra-junior field geologists: 
from internship, to job search, to learn-
ing on the job (If you’ve got any hot tips 
on exciting career opportunities, feel free 
to pass them along, wink, wink). And 
then maybe after a little taste of that, 
back to the drawing boards in graduate 
school, but we’ll see. 

One of the frequent topics of my 
work has been current issues in geo-
policy. The next step for me is to move 
on from Boston to D.C., where I will be 
taking up the mantle of AGI geo-policy 
intern, thanks to AGI and AIPG. This is 
definitely an exciting move, as you may 
have guessed this is one of the topics 
that interests me most. Throughout the 
past several years, we’ve lived through 
a time in which the science behind our 
profession has been in the spotlight 
in a profound way. Throughout the 
fall this trend looks to continue as the 
issues of energy, resources, and climate 
intersect and the domestic political-
economic scene hurls towards the Kyoto 
Protocol’s successor, to be developed at 
the next international climate confer-
ence in December. 

At AGI, I hope not only to track and 
report on the corresponding legislation 
and the ancillary battles in the politi-
cal trenches, but also to play as active 
a role as possible in advocating for the 
importance of the geologic perspective at 
the table. Throughout the fall, I will be 
following the breadth of geo-policy, while 
concentrating on legislation regarding 
energy, as I see that debate as central 
to the other environmental and economic 
issues we are dealing with as a result 
of strengths and weaknesses of energy 
policy. 

In the mean time, I’d like to take this 
transition filled moment to thank you, 
the members of AIPG and readers of 
TPG, for the opportunity to share my 

thoughts and work with you. It has been 
a pleasure and an honor, and I’m looking 
forward to continuing with such into the 
future as my student-hood transforms. 
To my fellow students who are stepping 
into this new realm of career-learning, 
shoot me your thoughts and experiences 
as we go through this together, as I would 
love to share perspectives beyond mine. 
To everybody else reading, please, as 
always, feel free to pass along your com-
ments and complaints regarding these 
articles, as it’s your anecdotes and asser-
tions of dissatisfaction that keep me 
going at the end of the day. Just joking. 
Thanks again for the opportunity.

Joey Fiore will be finishing his dou-
ble major in history and geology at 
Northeastern University this summer. 
He is a student of many interests. He 
started out as a political science major, 
however his childhood dream of being 
a paleontologist/archaeologist steered 
him towards geology and history in the 
end. His main interests lie in energy 
policy, and he hopes to gain a better 
understanding of the politics while in 
DC as an AGI Intern. Joey is currently 
writing a book on biofuels he hopes to 
have published in the future.
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BOOK REVIEW

Occasionally a book comes along cov-
ering topics in a discipline seemingly 
unrelated to geology, that turns out to 
be about geology and shows in a stun-
ning way how diverse disciplines can be 
complementary. 

The thrust of the book—and why 
it makes such fascinating reading for 
geologists—is summarized in these brief 
lines from the book’s introduction: “Chert 
and other siliceous resources that exhibit 
conchoidal fracture properties were pro-
cured and used by prehistoric stone-tool 
craftsmen (knappers) in the Ozarks to 
manufacture chipped-stone tools for more 
than 13,000 years. Paleoindians were the 
first geologists and lithic experts in the 
Ozarks.” Herein lies a paradox. Chert 
usually occurs in limestone or dolomite 
formations, and in today’s world it is a 
waste rock. But in prehistoric times lime-
stone was the waste rock, while chert 
was the essential material.  Arrowheads, 
spear points, knives, axes, ceremonial 
pieces and other objects were skillfully 
fashioned from chert by knappers who 
learned skills passed down from genera-
tion to generation. Modern knappers can 
replicate the work of ancient craftsmen 
with such skill that it is sometimes 
impossible to distinguish an authentic 
artifact from a fake.  

The introductory chapters have a 
logical organization that explores the 
geology of the Ozark region of Missouri, 
Oklahoma, Arkansas and small areas in 
Kansas and Illinois, without going into 
too much detail. There is an excellent 
discussion of what is meant by “chip-
pable stone resources,” which by the 

way includes an extensive list of named 
cherts as well as other siliceous and 
even carbonate rocks such as obsidian, 
siltstone, “cotton rock” dolomite, basalt, 
quartzite, Arkansas novaculite, and 
silexite. There is a section on resource 
availability, procurement, and use avail-
ability that explains how native people 
worked with raw materials available 
to them, as well as insight on regional 
patterns of lithic trade. The analytical 
methods used to study chipped-stone 
resources bring an “All you ever wanted 
to know about chert but were afraid to 
ask” aura that will warm the hearts of 
geologists who like strong lab results to 
support field observations. Fluorescence 
and luminescence, geochemical methods 
including neutron activation analysis, 
electron spin resonance spectroscopy, 
X-ray fluorescence, and laser ablation 
inductivity-coupled mass spectrometry 
complement heat treatment analysis—
the only technique available to prehis-
toric users. 

The most useful part of this book for 
geologists—especially field geologists—
is Part II: Resource Descriptions. Taking 
up 282 of the book’s 423 pages, this sec-
tion classifies chert and other chippable 
materials by age and named geologic 
unit. Each rock unit has a consistent 
format: Geological Context, Description, 
Heat Treatment, Distribution, and 
Prehistoric Use. This information is 
quite detailed and frequently makes 
fascinating reading, especially when 
supplemented by illustrations of rock 
units in the field as well as knapped 
artifacts from archaeological sites. Each 

unit has a page-size, digitally-produced 
map showing the areal distribution of the 
raw material in the context of the Ozark 
region. These consistent-scale maps are 
one of the report’s best features.  

The value of Ray’s report—a sum-
mation of 25 years of study—is greatly 
enhanced by the 28 color prints in 
Appendix 2, that show hundreds of 
material samples in sharp detail. They 
alone are worth the price of the book to 
geologists doing field mapping. There 
is also an extensive glossary, as well 
as an exhaustive list of references cited 
that relies heavily on the geological 
literature. 

In summary, Dr. Ray has written a 
scholarly, well-edited report that docu-
ments the importance of raw materials 
that were essential to prehistoric people. 
Today these same materials--considered 
a nuisance in industrial mineral produc-
tion—seem to be making a comeback 
as an art form. Modern artisans have 
learned to replicate the work of pre-
historic “flint-knappers,” producing not 
only traditional forms, but also highly 
imaginative objects made from lowly 
chert.  

 Jack H. Ray, Missouri Archaeological 
Society, Special Publication No. 8, 423 
p., 13 tbls, 189 figs (including 28 color 
plates of raw materials), 2007. 

Jerry D. Vineyard is a Retired Missouri 
Assistant State Geologist.

A Review of

Ozarks Chipped Stone 
Resources: A Guide to the 

Identifi cation, Distribution, and 
Prehistoric Use of Cherts and 

Other Siliceous Raw Materials.

Jerry D. Vineyard, CPG-01485                                                                                                                                  
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MEMBERS IN THE NEWS

National Ground Water 
Research and Educational 
Foundation Awards 
$12,000 in Scholarships

(Westerville, OH — June 11, 2009) 
The National Ground Water Research 
and Educational Foundation (NGWREF) 
awarded a total of $10,000 to eight stu-
dents from its Len Assante Scholarship 
Fund, Foundation President Alan Eades, 
CWD/PI, announced today.

Breana Hashman, SA-1506, of West 
Chester, Pennsylvania, won the Past 
President’s Award—the top scholarship 
presented to the most qualified of the 
applicants. Hashman, who is studying 
geology at Dickinson College in Carlisle, 
Pennsylvania, received $2,000 toward 
her education.

The other recipients are:
* Matthew J. Palmer of Fort Worth, 

Texas, $2,000 for the Ora Lyons 
Scholarship named in honor of a for-
mer distinguished National Ground 
Water Association (NGWA) member; 
Palmer will attend Tarrant County 
College in Fort Worth to study hydrol-
ogy

* Peter J. Laciano of New Providence, 
New Jersey, $1,000; Laciano will 
attend Hamilton College in Clinton, 
New York, to study environmental 
science and geology

* Amber C. Rolader of Bostwick, Georgia, 
$1,000; Rolader attends the University 
of Georgia in Athens, Georgia, study-
ing environmental science

* Crystal L. Nickel of Lake Mills, 
Wisconsin, $1,000; Nickel attends the 
University of Wisconsin Eau Claire 
studying geology and hydrogeology

* Laura A. Hempel of Tallahassee, 
Florida, $1,000; Hempel attends 
Dartmouth College in Hanover, New 
Hampshire, studying environmental 
science

* Caroline L. Vallelian of Argyle, Texas, 
$1,000; Vallelian plans to study envi-
ronmental science 

* David C. Mills of Janesville, Wisconsin, 
$1,000; Mills attends the University 
of Wisconsin Oshkosh studying 
hydrogeology.
NGWREF also awarded $2,000 in 

scholarships to four students for their 
paper presentations made at the 2009 
Ground Water Summit that took place 
in April. The $500 scholarships are 
given in honor of the late Dr. Robert 

Farvolden, former senior science counsel 
for NGWA.

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:
* Marcel Sousa of the University of 

Waterloo in Ontario, Canada, for “A 
Systematic Approach for Assessing 
the Potential Impacts of Beneficial 
Management Practices on Wells 
Affected by Nonpoint Sources of 
Contamination”

* Hooray Ajani of the University of 
Arizona in Tucson, Arizona, for 
“Quantifying Spatial and Temporal 
Variability of Mountain System 
Recharge in Semiarid Catchments”

* Danielle Moss, Miami University in 
Oxford, Ohio, for “Introduction of 
Relatively High Conductivity Material 
and the Effects on TCE Degradation 
and Remediation”

* Megan Smith of the Colorado School 
of Mines in Golden, Colorado, for 
“Polymer-Enhanced Remediation 
Techniques for More Effective 
Treatment of Heterogeneous 
Aquifers.”
This marks the 32nd year in which 

scholarship awards have been made. 
Since its inception, the scholarship pro-
gram has supported 179 students in their 
pursuit of education.

NGWREF is operated by NGWA as 
a 501(c)(3) public foundation focused on 
conducting educational, research, and 
other charitable activities related to a 
broader public understanding of ground 
water. NGWREF awards scholarships to 
advance young people in ground water-
related fields through the Len Assante 
Scholarship Fund. The scholarships are 
available to high school graduates and 
students in college pursuing a field of 
study that serves, supports, or promotes 
the ground water industry (four-year 
programs and well drilling two-year 
associate degree programs).

NGWA, a nonprofit organization com-
prising more than 13,000 U.S. and 
international ground water profes-
sionals—contractors, equipment man-
ufacturers, suppliers, scientists, and 
engineers—is dedicated to advancing 
the expertise of all ground water profes-
sionals and to furthering ground water 
awareness and protection through edu-
cation and outreach. NGWA’s vision is 

to be the leading community of ground 
water professionals that promotes the 
responsible development, use, and man-
agement of ground water resources.

For more information on the scholar-
ship fund, contact Barbette Howell at 
bhowell@ngwa.org. For more informa-
tion on NGWREF, contact Kevin McCray 
at kmccray@ngwa.org. 
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A Case Study Of State 
And Local Cooperation In 
Promoting Understanding Of 
Local Geology

In the Florida public library sys-
tem, geology exhibits or programs are 
generally unfunded, especially in rural 
libraries. According to the last cen-
sus, Jefferson County, situated west of 
Tallahassee, has a population of 12,902 
and its county seat of Monticello 2,533. 
The County stretches from the Georgia 
state line in the North to the Gulf of 
Mexico in the south and includes large 
tracts of wetlands, forest, and planta-
tions. In short, it is a very rural county. 
In 2009, the Florida Geological Survey 
(FGS) and the Jefferson County Public 
Library reached a special arrangement 
to provide a geological exhibit to encour-
age a basic understanding of local geol-
ogy. The FGS donated local and state 
geological materials and the Library 
made exhibit space available. The objec-
tive was to rouse the interest and curi-
osity of library patrons and the local 
community as well as lend the materials 
and videos for teaching purposes.

Jefferson County has two unique 
geological features, one of which is 
the Aucilla River that forms the east-
ern boundary of the county, stretching 

from Georgia to the Gulf of 
Mexico. The river enters in the 
north and is characterized by 
hardwoods and cypress swamp; 
water movement into the river 
is basically by overland flow. 
This physiographic unit is the 
Tallahassee Hills and is under-
lain mainly by Pliocene clays 
of the Miccosukee Formation.  
South of U.S. Highway 27, the 
river flows through the Woodville 
Karst Plain of the Ocala Karst 
District and empties into the Appalachee 
Bay in the Gulf of Mexico. The topog-
raphy is essentially flat, ranging in 
elevation from about 50 feet to sea level.  
The underlying rock is predominantly 
Oligocene Suwannee Limestone on the 
east and a small section of the Miocene 
St. Marks Formation on the west.  This 
lower segment of the river is geologically 
unique and is known as the land bridge 
or Aucilla Sinks.  It is an area marked 
with sinkholes caused by the collapse of 
the ceiling of an underground limestone 
conduit. In this four-mile stretch the 
river disappears and rises in at least 50 

known sinkholes. During 
times of high water, the 
flow is overland and the 
entire area floods.

The other unique geo-
logic feature that cross-
es the county west to 
east is the Cody Scarp; 
a prominent ridge that 
marks the highest sea 
level of the Wicomico Sea 
and Wicomico Terrace of 
early Pleistocene time. 
The scarp is especially 
pronounced and is named 
for the small Jefferson 

County town of Cody on County Road 
259. The ridge rises 100 to 150 feet 
above the lowlands and separates the 
Pliocene clays from Oligocene/Miocene 
limestone. 

Historically geology was an important 
part of Jefferson County development. 
Its economic base in the nineteenth 
century consisted of large plantations 
in soils derived from the weathering of 
the Pliocene Miccosukee Formation.  In 
the early twentieth century the area was 
known as the world leader in the produc-
tion of watermelon seeds.

The lower portion of the Aucilla River 
is characterized by numerous sinkholes 
containing a treasure trove of Native 
American materials dating from the Late 
Paleoindian Culture period. The best-
known exploration is the Page-Ladson 
prehistory site in a deep hole in the bed 
of the river that has stratified deposits of 
Late Pleistocene and early Holocene ani-
mal bones and human artifacts.  Many 
of those artifacts can be dated as early 
as 14,500 to 12,500 years BCE.

At the height of Wisconsin glaciation 
the sea level was up to 100 meters lower 
than at present. With the lowered sea 
level, the fresh water table in Florida 
was also lowered, leaving most of Florida 
much drier than it is at present.  The only 

Earl G. Hoover, CPG -02739
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reliable sources of fresh water at eleva-
tions that are currently above sea level 
were sinkholes and the deeper parts of 
the river beds. The Page-Ladson site was 
one of those watering holes, located in a 
ravine that is now the bed of the river.

The age of the lowest stratum in Page-
Ladson is late Pleistocene. It includes 
mastodon, mammoth, horse, ground 
sloth and paleolama bones. Some of the 
bones from this level show apparent 
human-made cut marks. Ivory spear 
points are found more frequently in the 
Aucilla River than every other artifact 
site in North America combined. 

With such material available and 
empty Library exhibit cases, this retired 
geologist acted as a liaison between the 
Library and the FGS. The result was that 
the FGS provided state and local rock, 
fossil and mineral samples; publications 
covering local geology; geologic maps and 
posters; and an excellent Florida geosci-
ences education and outreach video that 
included DVD and VHS format. The 
latter was designed for middle school 
children and is available on library loan 
to the local schools.

The exhibit and the enthusiastic 
response of the public, particularly 
home-schooled children and their par-
ents, has been gratifying. They bring 
rocks of all kinds to the Library for iden-
tification and the videos have given ideas 
that formed the basis of field trips and 
class lectures. The cooperation between 
the Library and FGS will continue with 
the updating and the replenishment of 
teaching material as necessary. 
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 PROFESSIONAL SERVICES DIRECTORY

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

ONE YEAR LISTING FOR ONLY:

AIPG Member $300.00
Non-Member $400.00
Space can be increased vertically by

doubling or tripling the size and also the rate.
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President

Cell 775 786-4515 • Cell 416-845-4487
775-786-4515 • fax 775-786-4324 • email: summitcrk@aol.com
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The Nature and Extent 
of Uranium Reserves 
and Resources and Their 
Environmental Development in 
the U.S. and Overseas

Michael D. Campbell, CPG-03330, Jeffrey D. King, P.G.,
Henry M. Wise, CPG-07697, Ruffin I. Rackley, and Bruce Handley, P.G.

Abstract
Uranium is an abundant element in the earth’s crust and 

occurs in economic concentrations in a variety of geological 
environments ranging from Precambrian (Proterozoic) in age 
to sediments of Tertiary age. Uranium occurs in geographic 
locations ranging from the cold of the high latitudes of Canada 
and Russia to the heat of the tropics of Australia, Africa and 
Brazil. It also is available as by-products from nuclear devices, 
from processing phosphate deposits, and from other sources.

Reserve estimates are based on geophysical logs and an 
estimate of the physical dimensions of the mineralization. 
Reserve needs are based on industry estimates for new reac-
tors and historical usage of older reactors, which depends on 
the reactor design. With the present expansion in the use of 
nuclear power expected to continue for the next 100 years, the 
dependence on overseas oil and gas will be reduced. This, along 
with reducing the use of coal over the next 30 years, will have 
a significant, positive impact on easing global warming and a 
marked impact on world political stability.

We assess the potential problems inherent in predicting 
uranium reserves and in developing these reserves, both from 
a technical point of view and a societal perspective, which must 
be combined by any company engaged in uranium exploration 
and recovery. Environmental considerations involving ground-
water sampling of area water wells prior to in situ recovery 
(ISR) are an integral part of every uranium-development 
project and depend on the geographical location of the deposit 
under consideration. In some areas, uranium occurs naturally 
in aquifers and this is the reason for the need for comprehensive 
background ground-water studies before uranium recovery 
operations are undertaken. Socio-economic issues have become 
an important part of uranium recovery projects today.

Non-political State and Federal interests must be balanced 
between the interests of national needs and security and local 
protection with economic development. Without this balance, 
damage to society would occur at a time when we can least 
afford it. Filtered through industry perspectives, we evaluate 
these issues both in terms of developing uranium within the 
U.S. sphere of influence and of managing the environmental 
responsibilities associated with it.

Introduction 
Uranium is an abundant element in the earth’s crust and 

occurs in economic concentrations in a variety of geological 
environments. Uranium concentrations occur in rocks ranging 
from Precambrian (Proterozoic) in age to sediments of Tertiary 
age. Uranium occurs in economic concentrations on Earth at 
locations ranging from the cold of the high latitudes to the heat 
of the tropics. Some of the economic deposits can be developed 
by the ISR methods while others must be mined by either open 
pit or underground methods. With the anticipated expansion of 
nuclear power to supply the electrical power grids around the 
world, new uranium (and thorium) reserves must be located 
by expanding exploration around the globe, and elsewhere, 
and recycling of nuclear materials must be initiated in order 
to meet the needs of the latter 21st and early 22nd centuries. 

Major Uranium Occurrences
The different types of uranium resources presently known 

to occur on Earth are described by the IAEA (2005a) and in 
North America by Finch (1996). A popular account of the 
development of the principal deposits is presented by Höök 
(2007). The following is a list of some of these deposits indi-
cating their age, location and type of deposit, and recovery 
methods employed: 

Cenozoic Deposits 
Wyoming (Roll-Fronts- Developed by In Situ Methods)
Nebraska (Roll-Fronts – Developed by In Situ Methods)
South Dakota (Roll-Fronts – Developed by In-Situ Methods)
Texas (Roll-Fronts- Developed by In Situ Methods)
Kazakhstan (Roll-Fronts- Developed by In Situ Methods)
Uzbekistan (Roll-Fronts- Developed by In Situ Methods)
Australia (Roll-Fronts- Developed by In Situ Methods)

Mesozoic Deposits 
Canada – Western (Mining Only) 
Canada – Eastern (In Situ and Surface Mining Methods)
Colorado (Roll-Fronts- Developed by In Situ Methods & 

Surface Mining Methods)
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New Mexico (Redistributed Roll-Fronts – Developed by In Situ 
& Surface and Underground Mining Methods)

Paleozoic Deposits
Arizona (Developed by Surface Mining Methods)
Niger (Surface Mining)

Proterozoic Deposits 
Canada (Surface and Underground Mining)
Australia (Surface Mining)
Africa (Surface and Underground Mining)

Reserve Estimations in Sedimentary 
Deposits

Reserve estimates are based on geophysical logs and an 
estimate of the physical dimensions of the mineralization, 
usually associated with roll-front deposits, which are typi-
cally “C”-shaped across the aquifer (see Figure 1, lower right). 
Gamma logs have traditionally been used to calculate both the 
grade and thickness for the boring. The grade X thickness (GT) 
estimates are then used to develop grade, thickness, and GT 
maps that are then used to determine the areal extent of the 
deposit (Scott, et al., 1960).

The thickness of the radiometric zone is indicated by the 
half-amplitude points of the flanks of the associated total 
gamma curve (Figure 2A). The upper boundary of the radio-
metric zone is determined by measuring the distance from 
the base to the top of the curve of the first curve of the upper 
flank and dividing by two (E1 and T1).

The area under the total gamma curve is determined by 
taking half-foot values in successive order beginning at E1, 
(I1, I2, I3, etc.). This procedure is continued down to T2 and 
then continued for one more 0.5-foot interval past Tx from the 
last I intercept above T2. The tail areas of a radiometric curve 
are those areas bordering the general area under the curve 

representing the thick-
ness of the radiometric 
zone. These tail areas 
specifically extend from 
the outer limits of the 
anomalous curve to a 
point halfway between 
an E point and the adja-
cent I point. The value of 
the sum of the two tail 
areas is approximated 
by adding together the 
counting-ratio values of 
E1 and E2 and then mul-
tiplying by a tail factor, 
typically 1.38 for 0.5-foot 
intervals. As long as both 
end values, E1 and E2, 
are read at or below the 
half-amplitude levels of 
the adjacent peaks on 
the logs, the error of this 
approximation is usually 
less than two percent of 
the total area under the 
curve. 

After determining the 
proper E1-E2 and T1-T2 

intercepts for a curve, the procedure for calculating the GT 
value is:

[1.38 * (E1 + E2)] + � I = S

___S____

1-(S*DT) *(Mud factor) * (K factor) = G

 __GT___

Thickness = Grade
S = unadjusted sum of the counts
DT = dead time (from well log)
Mud factor = is also known as water factor (from well log)
K factor = is the calibration for the probe, as determined from 

a test pit

Figure 1. (After Kesler, 1994).

Figure 2A. Natural Gamma Log.
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The total number of radiometric pounds of uranium (eU3O8) 
is determined from the GT contour map. It is strongly recom-
mended that grade and thickness maps also be developed, 
along with a model map prior to reserve estimation so that a 
“best estimate” for the size of the deposit may be determined. 
All of the maps should be in agreement before determining 
reserves.

Using the GT map, the areal extent of each individual con-
tour interval should be determined. Unless specific density 
measurements have been made for the sediments within the 
ore zone, an estimate of 2,000 pounds per 18 cubic feet (~ 111 
lbs. per cubic foot) is typically used for the density of uncon-
solidated sands. Therefore, the calculation for the reserves in 
pounds of uranium is:

Volume = Area * Average GT

   2,000 lbs     1
lbs. eU3O8 = Volume *_________  *  __    

   18 cu. ft.     100

(Grades are used as a portion of 1%, thus the necessity for 
the factor 1/100) or lbs. eU3O8 = Volume * 1.111)

When the reserve calculations are for GT contours made 
between contour intervals, the average GT for that interval 
is:

  
� Upper + Lower Contour Levels 

__________________________________
  2

In the case of the area within the uppermost contour 
value: 

  � All GTs in that Interval
  __________________________   

  Number of values Used
 
The average thickness for a deposit is determined by: 

  � All Thickness Values
  ________________________
  Number of Values Used 
 
The weighted average grade for a deposit is then deter-

mined by:

      � All GTs
  ________________________
  Number of Values Used

Typical gamma logging tools measure radioactive decay 
products which develop in the uranium decay chain rather 
than the 235U of interest. After a long period of geologic time 
the decay products measured by gamma logging tools will be 
directly proportional to the uranium in the ore zone provided 

that geologic processes have not caused the uranium to be 
separated from the gamma emitters being measured, such as 
214Bismuth 226Radium and 222Radon and others. The uranium 
and decay products naturally separate down gradient, with a 
higher percent of the latter remaining behind in the tails of the 
roll-front and the uranium (in higher percent than the decay 
products) moving ahead in the nose of the ore body, albeit 
slower than the ground-water flow rate (see Figure 2B). The 
gamma log does not indicate the correct grade (actual chemical 
content) either up gradient or down gradient of the ore zone. 
The grade calculation made from the gamma log can be either 
higher or lower that actually present in these areas. 

Due to biogeochemical processes, uranium may have moved 
into an area of low gamma, thus increasing the grade, or out 
of an area of high gamma, thus decreasing the grade. When 
this occurs over a wide area, the ore body, or a part thereof, 
is said to be in disequilibrium. In order to determine chemical 
reserves (cU3O8), a representative number of core samples will 
need to be obtained for laboratory analysis and compared to 
the eU3O8 results for each core hole. This will determine the 
amount of disequilibrium in the ore zone of the particular 
deposit, such as:

 
 cU3O8 = disequilibrium * lbs. eU3O8

The Prompt Fission Neutron (PFN) logging tool overcomes 
the problem of disequilibrium by measuring the 235U in the for-
mation. Spectral gamma logs are no longer used to determine 
grade. In the PFN tool, a pulsed neutron source electronically 
generates 108 14 MeV neutrons per second which ultimately 
cause fission of 235U in the formation. The thermal and epith-
ermal neutrons returning to the tool from the formation are 
counted in separate detector channels to provide a measure 
of 235U free from variations in neutron output and borehole 
factors common to both channels. The tool also contains a 
standard scintillation gross gamma counter. The tool has no 
electric logs (resistivity and self-potential) and so must be run 
after these logs have been run. The lowest practical grade 
measurement is about 0.02%. Like the standard gamma tool, 
the PFN tool must be calibrated by taking measurements in 
test pits of known grade and porosity. 

An acceptable test pit is of one-meter diameter and one-
meter deep polyethylene tank, usually installed in an excava-
tion so that only the top of the tank is exposed. This tank is 
filled with a specific grain-size of sand into which is poured 
a solution of uranium dissolved in nitric acid. From this, one 
can calculate the weight of uranium/volume. Multiple pits are 
required to establish a calibration curve. The minimum is three 
grade pits (high, medium, and low) and one barren pit. Other 
useful pits are those with varying bore diameters to establish 
hole-size factors. Tools have been very stable for long periods of 
time but users should establish a regular program (after 1,000 
hrs of operation) to verify the tool’s calibration. Assaying the 
mineralized zones in a borehole can be done either in a parked 
mode where the tool is stopped and an assay taken or in a 
continuous mode. The continuous mode is typically used, log-
ging at 1 meter per minute. The regular gross gamma-logging 
tool is used to identify the mineralized zones of interest. The 
PFN tool is then used to assay those zones. 

Contour maps based on PFN-developed GTs typically take 
disequilibrium into account. This will need to be confirmed 
before reliable calculations can be confirmed. 
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Over geological time, changes in the sediment mineral-
ogy occur within the once-reduced minerals such as pyrite, 
marcasite and the others being altered to oxidized minerals 
containing high concentrations of radioactive decay products. 
This change is also illustrated in Figure 2B for Wyoming 
sediments. Texas uranium occurrences have similar but also 
different relationships in certain areas that involve methane 
(and H2S?) as likely reductants in place of the carbonaceous 
materials associated with lignite, as in Wyoming, New Mexico, 
Nebraska, southern Australia, and elsewhere (Rubin, 1970; 
Rackley, 1975; Freeman and Stover, 1999; Arnold and Hill, 
1981; Collings and Knode, 1984; Campbell, et al., 2007a, and 
McKay and Miezitis, 2001).

Standards for Reserve Estimations
The Canadian Institute of Mining and Metallurgy (CIM) 

National Instrument 43-101 is becoming the standard for 
estimating reserves (CIM, 2008). This standard requires that 
all disclosures of scientific or technical information made by an 
issuer, including disclosure of a mineral resource or mineral 
reserve concerning a mineral project on a property material 
to the issuer, must be based upon information prepared by or 
under the supervision of a qualified person. 

A Qualified Person is defined as an individual who is an 
engineer or geoscientist with at least five years of experience 
in mineral exploration, mine development or operation or 
mineral project assessment, or any combination of these; has 
experience relevant to the subject matter of the mineral project 
and the technical report; and is a member or licensee in good 
standing of a professional association, such as the AIPG, AEG, 
SME or licensed in the State of operations.

The CIM has also defined Mineral Resources as follows: 
(Figure 3) 

A Mineral Resource is a concentration or occurrence of 
diamonds, natural solid inorganic material, or natural solid 

fossilized organic material 
including base and precious 
metals, coal, and industrial 
minerals in or on the Earth’s 
crust in such form and quan-
tity and of such a grade or 
quality that it has reason-
able prospects for econom-
ic extraction. The location, 
quantity, grade, geological 
characteristics and continu-
ity of a Mineral Resource are 
known, estimated or inter-
preted from specific geological 
evidence and knowledge.

An Inferred Mineral 
Resource is that part of a 
Mineral Resource for which 
quantity and grade or quality 
can be estimated on the basis 
of geological evidence and lim-
ited sampling and reasonably 
assumed, but not verified, 
geological and grade conti-
nuity. The estimate is based 
on limited information and 
sampling gathered through 
appropriate techniques from 

locations such as outcrops, trenches, pits, workings and drill 
holes.

An Indicated Mineral Resource is that part of a Mineral 
Resource for which quantity, grade or quality, densities, shape 
and physical characteristics can be estimated with a level of 
confidence sufficient to allow the appropriate application of 
technical and economic parameters, to support mine planning 
and evaluation of the economic viability of the deposit. The 
estimate is based on detailed and reliable exploration and 
testing information gathered through appropriate techniques 
from locations such as outcrops, trenches, pits, workings and 
drill holes that are spaced closely enough for geological and 
grade continuity to be reasonably assumed.

A Measured Mineral Resource is that part of a Mineral 
Resource for which quantity, grade or quality, densities, shape, 
and physical characteristics are so well established that they 
can be estimated with confidence sufficient to allow the appro-
priate application of technical and economic parameters, to 
support production planning and evaluation of the economic 
viability of the deposit. The estimate is based on detailed 
and reliable exploration, sampling and testing information 
gathered through appropriate techniques from locations such 
as outcrops, trenches, pits, workings and drill holes that are 
spaced closely enough to confirm both geological and grade 
continuity.

A Mineral Reserve is the economically mineable part of a 
Measured or Indicated Mineral Resource demonstrated by at 
least a Preliminary Feasibility Study. This Study must include 
adequate information on mining, processing, metallurgical, 
economics and other relevant factors that demonstrate, at the 
time of reporting, that economic extraction can be justified. A 
Mineral Reserve includes diluting materials and allowances 
for losses that may occur when the material is mined.

A Probable Mineral Reserve is the economically mine-
able part of an Indicated and, in some circumstances, a 

Figure 2B. Natural Gamma Log Zonation & Associated Geology  (After Campbell and Biddle, 1977)
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Measured Mineral Resource demonstrated by at least a 
Preliminary Feasibility Study. The required Reserve Study 
must include adequate information on mining, processing, 
metallurgical, economic, and other relevant factors that dem-
onstrate, at the time of reporting, that economic extraction 
can be justified.

A Proven Mineral Reserve is the economically mineable 
part of a Measured Mineral Resource demonstrated by at least 
a Preliminary Feasibility Study. This Study must include 
adequate information on mining, processing, metallurgical, 
economic, and other relevant factors that demonstrate, at the 
time of reporting, that economic extraction is justified.

New Resources
The current enrichment process is about 50% efficient 

but is based mostly on the relationship of feed stock cost 
to enrichment cost. The enrichment process has new, more 
efficient centrifuges coming on-line, at least in Iran. Other 
processes may be in the works. With more efficient processes, 
the 0.30% 235U left in the “spent” uranium will be reprocessed 
and recycled into the fuel cycle. Recycling is the logical step 
toward handling nuclear wastes but that will require govern-
ment support to proceed (Campbell, et al., 2007b). France 
conducts some recycling but so-called “fast breeder” reactors 

are still on the drawing boards.
Mixed fuel, already in some reactors, will become more 

widely used and eventually plutonium will be a possible, or 
even a probable, fuel. The nuclear plant operators are currently 
running their plants well beyond their initially planned refuel-
ing needs. To increase the available supply, in situ recovery 
operations are going to have to do better than 70% recovery, 
which may come mainly from a much closer definition of the 
ore configuration. Recoveries are similar throughout the world 
in roll-front deposits.

World Uranium Resources
There are many factors involved in estimating yearly yel-

lowcake needs over the next 90 years, including regaining the 
general public’s support regarding the expansion of the use 
of nuclear power to supply the electricity needs within the 
American power grid. (Campbell, et al., 2005). The resources 
are numerous and occur in many countries, (see IAEA, 
2005a). Presently, Canada, Australia, and Kazakhstan contain 

almost 60% of the uranium reserves known to date (Figure 
4). Exploration is underway in numerous other areas in the 
U.S. and overseas (Figure 5). We have gathered the available 
information and have concluded that the known reserves are 
adequate to supply the anticipated expansion well into the 
latter part of the 21st century, but this conclusion is based 
on a number of assumptions that must be defined, beginning 
with the definition of reserves and resources as we have dis-
cussed above. 

Geopolitical factors will also emerge regarding uranium 
exploration and development as it has with oil and gas explo-
ration and development over the past century. We, therefore, 
should focus on potential resources within the American 
sphere of influence. It is imperative that the American pub-
lic realize the importance of this need, sooner than later. 
Environmental issues surrounding exploration and develop-
ment of the uranium resources in the U.S. must be placed 
in context with the need for development. Ignorance and 
conflicting agenda inherent within a small but vocal segment 
of the general public have introduced potential road blocks to 
energy security at a reasonable price in the U.S. Reasonable 
environmental controls also are required and have been 
updated as new information becomes available by State and 
Federal agencies and adopted by the mining industry within 
the U.S. today.

Environmental Issues
To a large extent, in-situ recovery of uranium is both a natu-

ral resource development project and a natural, contaminant-
remediation project. Renninger, et al., (2004), illustrate how 
bacteria are not only involved in the formation of uranium 
deposits of economic interest, but also in the removal of heavy 
metals and actinides from contaminants in the subsurface. 
Furthermore, although uranium ore is a natural energy 
resource, it is also a bacterial waste product that was formed 
within the bio-geochemical cell of the mineralizing roll-front. 
In other terms, uranium ore is a by-product of anaerobic 
bacterial respiration that forms within the bio-geochemical 
cell. Both rely heavily on, and are driven by, geological and 
hydrogeological processes including: the hydraulic conductiv-
ity of the sands involved either within the ore zone or in the 
monitored sands above and below the ore zone; the hydraulic 
gradient prevailing within, below, and above each of the 
ore-bearing sands; and the porosity of the ore-bearing sands 
involved. Also important is the hydrochemistry of the fluids 
within the ore zone and of the fluids to be injected (both within 
the ore zone and at proximal and distal parts of the aquifer 
designated by the State as a uranium production zone). 

It is the responsibility of the uranium company (and 
required by state regulatory agencies) to install strategically 
located ground-water monitoring wells to be sampled periodi-
cally for fluids that may have escaped the production zone. 
These wells are designed to monitor not only the perimeter of 
the production area, but also both the overlying and underlying 
aquifers. The company’s hydrogeological staff is responsible 
for monitoring the behavior of the fluids and associated 
hydrochemistry during and after operations involved in the 
in situ recovery of the uranium ore zones and for monitoring 
the data generated from sampling the surrounding monitoring 
wells (Figure 6).

Protecting upper and lower aquifers from incursions 
of the production fluids requires understanding the 
hydrogeological conditions in and around the production site. 



www.aipg.org  SEPT/OCT 2009 • TPG 47

PEER REVIEWED ARTICLE

Regulatory personnel work with the company’s staff to ensure 
that the operations meet the regulations written to protect the 
aquifers that are located some distance outside and away from 
designated production areas (Campbell, et al., 2007a). 

Environmental Requirements And 
Company Policies

Uranium exploration area permits in Texas, for example, 
are granted by the Railroad Commission of Texas (RRC). ISR 
operations in Texas are regulated by the Texas Department 
of State Health Services (DSHS) and Texas Commission on 
Environmental Quality (TCEQ) for the processing plant (and 
the radioactive materials license) and the latter for the under-
ground injection control (UIC) aquifer exemption, the Class III 
UIC permit and production area authorizations (PAA) for ura-
nium recovery operations, and the Class I UIC nonhazardous 
well permit for wastewater disposal. The TCEQ also oversees 
cleanups of releases and spills of the leaching solution from 
the well field and associated pipelines. TCEQ applications 
for conducting in situ recovery of uranium and production 
area authorization are available on the TCEQ website under 
Rulemaking and Concepts (TCEQ, 2007). 

Drinking water aquifer exemptions are granted by the 
U.S. EPA and mine safety is overseen by Mine Safety 
Health Administration (MSHA), mining’s equivalent of the 
Occupational Safety Health Administration (OSHA). Other 
agencies that may need to be consulted are the Texas Parks 
and Wildlife, the Texas Historical Office, and the U.S. Army 
Corp of Engineers. In order to conduct ISR operations, a com-

plete environmental assessment of the site must be conducted. 
This assessment includes both surface and ground-water 
characterization to be used to establish monitoring baselines 
and ground-water restoration concentration levels. The envi-
ronmental assessment has become more important as the 
general public has become more environmentally aware. ISR 
uranium recovery operations are also under increased public 
pressure to prove that they are safe operations and that any 
required remediation of the aquifer to pre-recovery conditions 
can be accomplished in a reasonable period of time. A properly 
conducted assessment can be used to show that, despite the 
general public’s impression, the aquifer that contains the ura-
nium mineralization contained both suitable and unsuitable 
drinking water quality for millions of years before uranium 
recovery was contemplated. 

While the aquifer may contain suitable drinking water 
quality, in some areas the aquifer contains uranium min-
eralization that has been present long before humans could 
drill water wells. The fact that the aquifer contains uranium 
mineralization has been misunderstood by a few landowners, 
which has resulted in numerous protests and added costs that 
uranium companies must spend to respond to this misunder-
standing. Establishing baseline environmental conditions are 
essential to provide reasonable mine closure guidelines. These 
are conducted over the course of years to determine seasonal 
variations well before uranium recovery operations begin and 
during and after the operations have been concluded. A number 
of investigations are usually conducted on a variety of physical, 
biological, and socio-economic investigations. See Campbell, 
et al., (2007a), and Davis and Curtis, (2007), for a discussion 
of these issues. Recently, the IAEA, (2005b) has turned its 
attention to the methods employed to meet the environmental 
requirements in the U. S. and overseas as well.

Socio-Economic Issues
Socio-economic issues have become increasingly important 

over the recent decades. Impacts on local populations may 
disrupt local lifestyles, but there also may be positive impacts 
by providing employment and local business in support of 
such operations. An assessment of current resource use, such 
as agriculture, wildlife harvesting, fishing, and tourism is 
important. Cultural issues also must be considered, including 
current conditions, history, and archaeology. The costs and 
benefits must be carefully weighed. Knowledge of these factors 
will help to reinforce community relations.
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Some of the more important issues that should be considered 
or accepted are: 
• What type of uranium recovery methods should be used? 

There are pros and cons to each of the methods available. 
• What is a reasonable cleanup goal? Remediating a site to 

drinking water levels is no longer required by the state 
because this action was deemed unreasonable as the site 
was already naturally contaminated. The general public 
will need to understand how and why the cleanup goals 
have been set. In more than one case companies have 
been criticized about the cleanup levels set, even though 
these levels were well below the human health risk levels 
approved by the state regulatory agency. Good community 
relations through communication are an important function 
of the uranium company’s management. 

• Are there any abandoned wells that need to be plugged? 
Identification of old boreholes may be required to make 
sure they are properly sealed before ISR operations begin. 
Because many of the new deposits were discovered in the 
1980s, it is entirely possible that, by today’s standards, the 
exploratory borings were improperly sealed. It has been 
common practice to simply fill the hole with drilling mud 
and then insert a 10-foot concrete plug three feet below the 
surface. These plugs were known to slip, and old boreholes 
that were thought to be properly abandoned would cave-in 
and remain open to the surface for many years. These open 
borings serve as routes for the migration of uranium produc-
tion fluids to both higher and lower aquifers. There have 
been cases reported of these old boreholes being discovered 
by the fluid geyser that resulted when the nearby injection 
wells were initially operated. 

• What is the best way to dispose of excess wastewaters, 
by evaporative ponds or disposal well? Evaporative ponds 
are thought to be more environmentally friendly, but may 
be unfeasible in areas of 
high humidity or low tem-
peratures. Ponds such as 
these often leak, creating 
cleanup problems during 
closure, so ponds should 
be avoided if possible. In 
some uranium recovery 
operations, above ground 
storage tanks are used 
to temporarily contain 
wastewaters. The use 
of reverse osmosis will 
reduce the volume of flu-
ids requiring injection 
well disposal. Disposal 
wells may be uneco-
nomic if they need to be 
drilled too deep to reach 
an appropriate brine dis-
posal injection zone. It 
has also been suggested 
that two disposal wells 
should be installed, in 
case a problem develops 
with one of them.

• Have all neighboring 
water wells been iden-
tified? All water wells 

within a regulatory distance of 0.25 miles from the uranium-
recovery area need to be included in any monitoring pro-
gram for periodic sampling and laboratory analysis. Some 
uranium companies are extending this radius to insure that 
the coverage is suitable, and to placate neighbors.
Is a well-established emergency-response procedure in 

place and are all employees skilled in its use? This should be 
an established function of company management. With the 
general public becoming more environmentally conscious, it 
is imperative that an ISR uranium company be prepared to 
respond to all spills and releases immediately and answer any 
and all questions from concerned persons openly and honestly. 
This may not insure that problems and misunderstandings will 
not occur, but a community approach should prevent most of 
the associated problems. A lingering problem involves local 
media reporting on uranium company activities often employ-
ing “fear” words to make a particular impact on the reader, or 
making statements that have no basis in fact or appropriate 
reference, or combining and confusing subjects in the article 
to encourage the reader to draw certain conclusions that the 
general public might not otherwise make (Campbell, et al., 
2005). There are also problems with paid activists who are 
credentialed in one academic field but who claim knowledge 
in another and attempt to influence others on subjects about 
which they know very little. 

The general public is unaware of how some public servants, 
activists, and news media are sowing the seeds of misinforma-
tion, creating unnecessary controversy and mistrust around 
the U.S. This includes the dissemination of shoddy and blatant-
ly-biased articles related specifically to inhibiting the expan-
sion of nuclear power and associated uranium exploration and 
recovery. For additional information on these public relations 
issues and on our efforts to provide meaningful information 

Figure 7. (From Campbell and Campbell, 2005).
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to the affected general public, 
see: http://mdcampbell.com/
CAReviewszz/careviews.htm

As mentioned earlier, in many 
respects, the recovery of ura-
nium from an aquifer is similar 
to environmental remediation 
programs. The latter involves 
anthropogenic contaminants 
that have been released and 
then recovered by industry as 
part of environmental clean-up. 
Similar in-situ pumping and 
recovery methods are used, but 
in the case of uranium, this is 
a natural contaminant formed 
millions of years ago, not a con-
taminant released by industry. 
Like oil recovery, uranium and 
associated natural constituents 
cannot be completely removed 
from the aquifer. 

Needs of the Future
The need for viable energy 

fuel will become critical by mid-
century. According to the pres-
ent paradigm, all conventional energy sources are predicted 
to peak during this period and alternative resources are 
anticipated to fill the gap, as indicated in Figure 7. Nuclear 
power utilities have sufficient identified reserves to last well 
past the year 2074. Even with the anticipated nuclear power 
expansion from 436 to 766 reactors over the next 30 years, 
present reserves still meet the need of the expansion; reserves 
expand as the fuel price rises and as demand stimulates 
exploration (Figure 4). 

An alternative future energy scenario that phases out coal, 
fuel oil, and dams for electrical generation, combined with 
expanding the use of nuclear and natural gas, while postpon-
ing the use of alternative methods of electrical generation, is 
illustrated in Figure 8 as in an alternate universe This scenario 
includes nuclear power providing most of the electricity pro-
duction while natural gas will likely be used for transportation. 
Less-developed countries may use the remaining carbon-based 
fuels for some time to come. Wind and solar energy have roles 
to play in remote areas where the national power grid has not 
yet reached.

Conclusions: Looking into the Future
The economic and social fabric of America depends on how 

rapidly the U.S. can develop and implement a viable energy 
plan (see Kucewicz, 2007). With declining oil & gas resources, 
and coal becoming an unacceptable energy source on the basis 
of its socio-economic limitations extending over the next 30 
years, nuclear power appears to be the most viable source of 
energy to generate the large quantities of electrical power that 
will be required. Also, as uranium reserves are consumed in 
the early 22nd Century, there is no reason to conclude that 
additional resources will not be discovered. Also, recycling of 
uranium (and plutonium) almost certainly will be re-instated 
for development (Campbell, et al., 2007b; U.S. Department of 
Energy, 2007; Leventhal and Dolley, 1994). The use of thorium 

as a fuel to generate electricity also will play an increasing role 
(see summary information on thorium (Sorensen, 2006) and 
older, but still relevant information (Anon, 1969).

Lastly, it is not unreasonable to assume that economic 
uranium (and thorium) deposits will be discovered elsewhere 
in the solar system, i.e., on other planets, moons, or aster-
oids. The environmental processes that form the younger 
types of uranium mineralization (of Tertiary age) require 
the presence of water, bacteria and associated enzymes, 
and may not be present on many of these distant bodies. 
However, older types of uranium mineralization associated 
with igneous and metamorphic rocks similar to deposits not 
yet developed, for example, that occur in Proterozoic gneiss 
and amphibolites (Christopher, 2007) and younger rocks in 
the U.S. (Armbrustmacher, et al., 1995), as well as the well-
known, developed uranium deposits in Canada and northern 
Australia, and those under development in Africa would be 
analogs for the types of deposits that would be expected to 
occur elsewhere in the solar system. Some early speculations 
about uranium, thorium, and associated geochemistry have 
already begun (Surkov, et al., 1980; Zolotov, et al., 1993). 
With the number of unmanned probes planned in the next 
few years, additional information should be available to begin 
looking actively for resources in our solar system, hopefully 
within the next 20 years, supported by solar and nuclear power 
(Campbell, et. al, In Prep).

References 
Anon, 1969, “Civilian Nuclear Power: The Use of Thorium in Nuclear 

Power Reactors,” U.S. Atomic Energy Commission, June, WASH-
1097 UC80, 73 p., Accessed Internet August 17, 2009 via: http://
www.energyfromthorium.com/pdf/WASH-1097.pdf

Armbrustmacher, T. J., P. J. Modreski, D. B. Hoover, and D. P. 
Klein, 1995, Thorium-Rare Earth Element Vein Deposits, U.S. 
Geological Survey Open File Report 831 (Chapter 7), pp. 50-53, 
(http://pubs.usgs.gov/of/1995/ofr-95-0831/CHAP7.pdf ). 

Figure 8. (Modified from Limerick, et al, 2003).



50 TPG SEPT/OCT 2009 www.aipg.org

PEER REVIEWED ARTICLE

Arnold, E. C. and J. M. Hill, 1981, New Mexico’s Energy Resources ’81, 
Uranium,” in Annual Report of Bureau of Geology of the Mining 
and Minerals Division of New Mexico Energy and Minerals 
Department Report # NP-904111, pp. 10-27, (http://mdcampbell.
com/NMEnergyResources1981.pdf ).

Campbell, M. D., 1974, “Potassium-Uranium Systematics: Geologic 
Implications of Moon-Earth Meteorite Origins,” Rice University 
Department of Geology Special Paper 5, 74p. 

Campbell, M. D., and K. T. Biddle, 1977, Frontier areas and exploration 
techniques – Frontier uranium exploration in the South-Central 
United States, in Geology [and environmental considerations] 
of alternate energy resources, uranium, lignite, and geothermal 
energy in the South Central States, pp. 3-40 (Figure 17 – p. 34): 
Published by the Houston Geological Society, 364 p., (http://
www.ela-iet.com/ie08000B.htm), and (PDF).

Campbell, M. D. and M. David Campbell, 2005, “Uranium Industry 
Re-Development and Expansion in the Early 21st Century: 
Supplying Fuel for the Expansion of Nuclear Power in the U.S., The 
Environment vs. The Paradigm,” Presented at the Rocky Mountain 
Natural Gas Strategy Conference & Investment Forum, Session 
1: Energy Supply - Quantities and Qualities, Organized by the 
Colorado Oil & Gas Association, August 1, 2005, Denver, Colorado, 
44 p. Released August 1, 2005. (http://www.mdcampbell.com/
Denver/CampbellCOGAConferenceSession1.pdf ).

Campbell, M. D., H. M. Wise, and D. Evensen, 2005, Recent Uranium 
Industry Developments, Exploration, Mining and Environmental 
Programs in the U. S. and Overseas: Report of the Uranium 
Committee, Energy Minerals Division, AAPG, March 25, (http://
www.mdcampbell.com/2005EMDuraniumReport.pdf and solo 
PDF).

Campbell, M. D., H. M. Wise, and R. I. Rackley, 2007a, “Texas 
Uranium In-Situ Leach (Recovery) Development and Associated 
Environmental Issue,” in Proc Gulf Coast Geological Societies 
Convention, October 21-23, Corpus Christi, (http://www.
mdcampbell.com/CampbellWiseRackleyGCAGS2007l.pdf). 

Campbell, M. D., H. M. Wise, D. Evenson, B. Handley, S. M. Testa, 
J. Conca, and H. Moore, 2007b, Nuclear Power: Winds of 
Change: Report of the Uranium Committee, Energy Minerals 
Division, AAPG, March 31, (http://www.mdcampbell.com/
EMDUraniumCommitteeReport033107FINAL.pdf).

Campbell, M. D., et. al, In Prep, ”The Need for Nuclear Power in Space 
Exploration and the Associated Environmental Safeguards: An 
Overview,” A Report by the Uranium Committee of the Energy 
Minerals Div. AAPG.

Canadian Institute of Mining and Metallurgy, 2008, NI 43-101 
Standard, Chapter 5, March 19 (http://www.cim.org/commit-
tees/NI_43-101_Dec_30.pdf ).

Canadian Institute of Mining and Metallurgy Standing Committee 
on Reserve Definitions, 2005,“CIM DEFINITION STANDARDS 
- For Mineral Resources and Mineral Reserves”, adopted by CIM 
Council on December 11. (http://www.cim.org/committees/
CIMDefStds_Dec11_05.pdf). 

Christopher, P.A., 2007, “Technical Report on the Coles Hill Uranium 
Property, Pittsylvania County, Virginia (North and South 
Deposits),” for Virginia Uranium, Inc., Chatham, Virginia, 
November 6, (A 43-101 Report), 49 p. (http://www.mdcampbell.
com/ColesHillUraniumVirginia.pdf ).

Collings, S. P. and R. H. Knode, 1984,”Geology and Discovery of the Crow 
Butte Uranium Deposit, Dawes County, Nebraska,” Reprinted 
from Practical Hydromet’83, 7th Annual Symposium on Uranium 

and Precious Metals, AIME, Paper Sponsored by Wyoming Fuel 
Company, Lakewood, Colorado and Crawford, Nebraska, 18 p. 
(http://www.mdcampbell.com/CROWBUTTE.pdf ).

Davis, J. A., and G. P. Curtis, 2007, “Consideration of Geochemical 
Issues in Ground-Water Restoration at Uranium In-Situ Leach 
Mining Facilities, U.S. Geological Survey NUREG/CR-6870, in 
cooperation with the U.S. Nuclear Regulatory Commission, Office 
of Nuclear Regulatory Research, Washington, DC, 125 p. (http://
www.mdcampbell.com/USGS-ISLstudy07.pdf). 

Finch, W. I., 1996, Uranium Provinces of North America -Their 
Definition, Distribution, and Models, U.S. Geological Survey Bull. 
2141, 76 p. (http://mdcampbell.com/Finch1996.pdf).

Freeman, M. D., and D. E. Stover, 1999, “The Smith Ranch Project: A 
1990s In Situ Uranium Mine,” in Proc. 24th Annual International 
Symposium, The Uranium Institute (Australia), 11 p. (http://
mdcampbell.com/SmithRanchProjectUraniumMine.pdf).

Höök, M., 2007, “Uranium Geology and Mining”, The Svedberg 
Laboratory, Uppsala University, Sweden, September, (http://
www.tsl.uu.se/UHDSG/Popular/Uranium.pdf).

International Atomic Energy Agency (IAEA), 2005a, Uranium 2005: 
Resources, Production and Demand, A Joint Report by OECD 
Nuclear Energy Agency and the International Atomic Energy 
Agency, (http://www.mdcampbell.com/IAEARedBook2005.pdf).

International Atomic Energy Agency (IAEA), 2005b, Guidebook on 
Environmental Impact Assessment for In Situ Leach Mining 
Projects, IAEA –TECDOC -1428, May, 170 p. (http://www.
mdcampbell.com/IAEAEnvironGuide2005.pdf).

Kesler, S. E., 1994, Mineral Resources, Economics and the Environment, 
MacMillan College Publishing Company, 445 p.

Kucewicz, W. P., 2007, “Electricity Prices and the Fuel Function: 
An Empirical & Global Analysis,” Economics & Public Policy 
Report, Vol. VIII, No. 1, 64 p. (http://mdcampbell.com/
ElectricityPricesReport2007.pdf).

 Leventhal, P., and S. Dolley, 1994, “A Japanese Strategic Uranium 
Reserve: A Safe and Economic Alternative to Plutonium,” Science 
& Global Security, Vol. 5, pp. 1-31. (http://www.mdcampbell.
com/5_1leventhal.pdf).

Limerick, P. N., et al., 2003, What Every Westerner Should Know 
About Energy, Center of the American West, University of 
Colorado at Boulder, Report # 4. 46 p. (http://www.centerwest.
org/pdfs/CAW_EnergyFIN.pdf ). 

McKay, A. D., and Y. Miezitis, 2001, “Australia’s Uranium Resources, 
Geology and Development of Deposits,” AGSO – Geoscience 
Australia, Mineral Report 1, 196 p. (http://mdcampbell.com/
AustraliaU9508.pdf).

Rackley, R. I., 1975, “Environment of Wyoming Tertiary Uranium 
Deposits,” AAPG Bulletin, Vol. 56, No. 4, p. 755-774 (http://
www.mdcampbell.com/RackleyAAPG1975.pdf). 

Renninger, N., et al., 2004, “Uranyl Precipitation by Pseudomonas 
aeruginosa via Controlled Polyphosphate Metabolism,” Applied 
and Environmental Microbiology, Vol. 70, No. 12, December, pp. 
7404-7412 (http://www.mdcampbell.com/UranylPrecipitation-
Pseudomonas-aeruginosa.pdf).

Rubin, B., 1970, “Uranium Roll Front Zonation in the Southern Powder 
River Basin, Wyoming,” in Wyoming Geological Association Earth 
Science Bull., Vol. 3, No. 4, December, pp. 5-12 (http://www.
mdcampbell.com/RubinWGA70.pdf ).

Scott, J.H., et al., 1960, “Quantitative Interpretation of Gamma-Ray 
Logs,” AES, August, 7 p.



www.aipg.org  SEPT/OCT 2009 • TPG 51

PEER REVIEWED ARTICLE

Sorensen, K., 2006, “Energy from Thorium,” Accessed from the 
Internet August 17, 2009 via: http://thoriumenergy.blogspot.
com/2006/04/welcome-and-introduction.html. 

Surkov, Y. A., et al., 1980, “Geochemical Interpretation of the Results 
of Measuring Gamma-Radiation of Mars,” Proc. Lunar Planet 
Sci. 11th Conference, pp. 669-676 (http://mdcampbell.com/
RussianViewofMartianRadioactivityData.pdf).

Texas Commission on Environmental Quality (TCEQ), 2007 – 
Radioactive Waste Issues & Activities (http://www.dshs.state.
tx.us/radiation/Conf2007PPT/2007ConfSlidesPDF/04Radioact
iveWasteIssues.pdf ).

 U.S. Department of Energy, 2007, Global Nuclear Energy Partnership 
Strategic Plan, Office of Nuclear Energy and Office of Fuel Cycle 
Management, GNEP-167312, Rev.0, January, 9 p. (http://www.
gnep.energy.gov/pdfs/gnepStrategicPlanJanuary2007.pdf).

Zolotov, M. Y., et al., 1993, “K, U, and Th Behavior in Martian 
Environmental Conditions,” Proc. Lunar Planet Sci. 24th 
Conference, pp. 1585-1586. (http://mdcampbell.com/
RussianKUThMars.pdf).

Note: This is a revised presentation based on a poster presented at 
the AAPG –EMD Conference, April 23, 2008, Session: “Uranium 
Geology and Associated Ground Water Issues”, San Antonio, Texas 
and was supported, prepared, and produced by the selected mem-
bers of the EMD’s Uranium Committee and the staff and associ-
ates of M. D. Campbell and Associates, L.P., Houston, Texas, and 
Seattle, Washington. (http://www.mdcampbell.com).

Reviewed by AIPG Associated Editors: Ed Baltzer, 
CPG-08861, Tom Jordan, Solomon Isiorho, CPG-07788, and 
Dale Rezabek, CPG-09285.

Michael D. Campbell, CPG-03330, P.G., P.H., serves as Managing 
Partner for the consulting firm, M. D. Campbell and Associates, L.P. 
based in Houston, Texas. He is a graduate of The Ohio State University 
in geology and hydrogeology, and from Rice University in geology 
and geophysics, and was elected a Fellow in the Geological Society 
of America. He has received a number of awards and citations. He 
was a Founding Member in 1977 of the Energy Minerals Division of 
AAPG and presently serves as Chairman of the Uranium Committee. 
Mr. Campbell was recently elected President-Elect (2010-2011) of 
the Energy Minerals Division of AAPG and to the Advisory Board, 
Gulf Coast Section of the Division of Environmental Geosciences 
also of the AAPG. He is also a long-time member of the AIPG and 
AEG and serves as the Chairman of the Internet Committees, Texas 
Section of AIPG and AEG and Co-Editor for both of the professional 
societies’ websites: http://www.aipg-tx.org and http://aeg-tx.org. 
Mr. Campbell has a strong professional history in corporate and 
technical management of major international engineering and mining 
companies such as CONOCO Mining, Teton Exploration, Div. United 
Nuclear Corporation, Texas Eastern Nuclear, Inc., and Omega Energy 
Corporation in uranium projects during the 1970s and such as Law 
Engineering, The DuPont Company, and others in environmental 
projects from the 1980s to the present. Mr. Campbell has over 40 
years of mining, minerals and environmental project experience. He 
has published three technical books on uranium and other natural 
resources, and numerous associated reports, technical papers, and pre-
sentations in the U.S. and overseas. He is well-known nationally and 
internationally for his work as a technical leader, senior program man-
ager, consultant and lecturer in hydrogeology, mining and associated 
environmental and geotechnical fields, and is a Licensed Professional 
Geologist and Hydrogeologist in the States of Washington, Alaska, 
Wyoming, Texas and Mississippi, and is nationally certified as a 
Professional Geologist and Professional Hydrogeologist. For additional 
information, see http://mdcampbell.com/mdcCV.asp.

Jeffery D. King, P.G., serves as a Senior Program Manager for 
C&A and received his Bachelor’s Degree in Geology from Western 
Washington University and has over 25 years of technical and 
managerial experience in the natural-resource field. Mr. King has 
extensive management experience, has managed the operations of a 
mining company, and large-scale re-development projects, has devel-
oped successful regulatory- and landowner-negotiation, and public-
relations programs; has conducted or directly managed all aspects of 
site permitting, and has been involved in the financial and technical 
evaluation of mining properties for a major mining company. He has 
also founded, developed, and operated two successful companies. He 
is licensed as a Professional Geologist in the State of Washington. 
Between 1990 and 1998, Mr. King worked for the DuPont Company 
directing environmental projects in Washington, Oregon, Alaska 
and British Columbia, Canada. In 1998, Mr. King formed Pacific 
Environmental and Redevelopment Corporation to focus on large-
scale projects involving the redevelopment of formerly contaminated 
properties. In completing these projects, Mr. King has developed 
or managed a team of professionals and associates with experience 
ranging from environmental sciences to master-planned community 
and golf-course construction. For additional information  see http://
mdcampbell.com/jdking.asp. 

Henry M. Wise, CPG-07697, P.G., has more than 30 years of profes-
sional experience in geological, uranium exploration and development 
and environmental remediation. His experience includes the explora-
tion and in-situ recovery of roll-front uranium deposits in South Texas 
where he was responsible for the delineation and production at the 
Pawilk Mine for U.S. Steel. He also has substantial experience in 
ground-water remediation projects in Texas. Mr. Wise is a graduate 
of Boston University, with a bachelor’s degree in geology, and obtained 
a master’s degree from the University of Texas at El Paso in geology. 
He was a Founding Member in 1977 of the Energy Minerals Division 
of AAPG and is a member of the EMD Uranium Committee and a 
CPG of AIPG. 

Ruffin I. Rackley, M.S., serves as Director of Exploration (C&A) and 
has almost 50 years of geological and uranium exploration and devel-
opment experience. He is a well-known expert in the field of uranium 
exploration and development and has published numerous publica-
tions that are known worldwide. He served as Manager of Mineral 
Development for Teton Exploration and United Nuclear Corporation 
in the 1960s and 1970s. He is a graduate from the University of 
Tennessee in geology with bachelor’s and master’s degrees, and was 
a Founding Member and served as Secretary of the Energy Minerals 
Division of AAPG in 1977. Mr. Rackley presently serves as a special 
consultant to the EMD Uranium Committee. For additional informa-
tion see, http://mdcampbell.com/rackley.asp.  

Bruce Handley, P.G., serves as Senior Geological Consultant (C&A), 
received a Bachelor’s and Master’s Degrees in Geology from University 
of Wisconsin. Mr. Handley has 20 years of professional experience, 
including oil and gas exploration and environmental consulting. 
Specialties relative to environmental and mining consulting include 
site characterization, health-based risk assessment, regulatory com-
pliance issues, and litigation support. Project work accomplished 
includes compliance support for oil and gas exploration, refining, and 
pipeline operations. He has participated in a variety of field opera-
tions, including subsurface geologic and hydrogeologic investigations, 
safety audits, and emergency response actions. He is a member of the 
EMD Uranium Committee  of AAPG. For additional information, see 
http://www.mdcampbell.com/handleyCV.asp. 
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Book to purchase from the AIPG store.

Geology Underfoot in Northern Arizona

Member Price: $12.00
Non-Member Price: $ 18.00

Learn about the Geology 
of Northern Arizona with 
maps, photos and expert 
descriptions! This 6”x9” 
paperback has 321 pages 
that are packed with 
detailed information about 
Northern Arizona Geology. 
Limited stock available.  

Author: Lon Abbott and Terri 
Cook Publisher: Mountain Press 
Publishing Company, ISBN Number: 
978-0-87842-528-0 

Y.E.S. Congress 2009 
Roundtable Registration 
Now Open

The Y.E.S. Network in collaboration 
with the IYPE is organizing the Y.E.S. 
2009 Congress. This international con-
ference will focus on global climate, 
environmental and geological challenges 
facing today’s society, as well as career 
and academic pathway challenges faced 
by young geoscientists. Roundtables ses-
sions will include a series of short pre-
sentations by subject matter experts, 
a panel discussion and then working 
group sessions in which roundtable par-
ticipants will work together to propose 
actions and tasks for the Y.E.S. Network 
to address in solving the issues raised 
by the roundtable session presentations 
and discussions. There will also be a 
virtual component to the roundtable ses-
sions for those participants who are not 
able to join the Y.E.S. Congress in per-
son. Details, schedules, and registration 
information for the roundtable symposia 
can be viewed at: http://www.yescon-
gress2009.org/RoundtableDetails/
Roundtables.html. 

Women in the Geosciences Day 
Each year AGI organizes Earth Science Week, the geoscience community’s 

premier public awareness campaign, to promote understanding of the Earth 
sciences and encourage stewardship of natural resources. Since its inception 
more than a decade ago, the annual celebration has grown significantly. More 
than 20 million people learned about the geosciences, and the campaign, through 
Earth Science Week in 2008.  

This year, AWG, in conjunction with AGI, is proposing to initiate a “Women 
in the Geosciences Day” which will take place on the Thursday of each Earth 
Science Week (the second full week of each October). October 15 will be the 2009 
Women in the Geosciences Day.

We are asking for your support in this inaugural “Women in the Geosciences 
Day”. Here are suggestions for activities:
- Invite a female geoscientist as a colloquium/lecture series speaker on October 

15 (or as close as possible to Oct 15th)
- Visit your local high school to talk about what Geoscientists do
- Organize events with female speakers at a local museum
- Organize a Girl Scouts/Boys Scouts event for Rocks Rock badges
- Take a 4H group on a field trip to look at rocks, minerals, soils, etc.

In all events, we encourage the participation of your female members. If you 
would like to contact a local AWG member for help, please contact us for a list 
of members.

Additionally, if you do hold an event, we would appreciate hearing about it.  
Please send us a note at office@awg.org. We can also help by advertising your 
event in our eNews announcements.



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 



54 TPG SEPT/OCT 2009 www.aipg.org


