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EDITOR’S CORNER

On Mothers’ Day 2007, my wife and 
I were unloading minerals, rocks, fos-
sils, microscopes, telescopes and other 
paraphernalia from a rental trailer and 
our Suburban at a small K-12 school in 
Georgia. We had driven 400 miles to 
present the first “Super Science Week” 
for students in the lower grades at the 
school. Betty and I were the featured 
scientists for students in grades one 
through four at the K-12 school for this 
first Super Science Week. There were five 
classes with enrollments of eight or nine, 
and one class of fourteen. The school’s 
lower grades do not have much in the way 
of science equipment, and the teachers 
readily admit to little academic training 
in science. From our perspective, that 
week was full of rewarding classroom 
experiences. Will we see future geolo-
gists from this group of students? This 
is not impossible, but is several years 
down the road.

On Friday afternoons, the students 
and teachers of these five classes hold a 
‘town meeting’. We learned that this is 
a weekly event in the various academic 
divisions at the school. The point of these 
meetings is to allow students and teach-
ers to discuss what was good about the 
week and what was not so good, who did 
something well, who needs improvement, 
and to make adjustments. My wife and 
I were “the adjustment” in science that 
addressed several student questions and 
comments over three years.

One of the repeatedly asked ques-
tions at the town meetings is, “why do 
we have to learn such and such a topic?” 
My wife and I came prepared to answer 
such questions, not only because we hear 
variations of the same questions in our 
college classes, but because so many K-

STEM Literacy and the Value 
of Practical Applications When 

Learning Science and Mathematics

12 students do not know what Dad and / or 
Mom really do in his / her job. In this case, 
we got questions like what does a geologist 
do, or does a geologist really have to know 
mathematics.

Before leaving on Friday afternoon, we 
met with the Headmaster of the school to 
talk about the success of the week. He was 
not aware of the STEM initiative (Science, 
Technology, Engineering, and Mathematics), 
a federally supported program in both college 
and pre-college institutions. During that 
discussion we touched on the need for practi-
cal, every day examples of the use of science, 
mathematics, communication skills, etc., 
and of combining these disciplines.

In this particular setting, the high school 
students have an extremely interesting 
application and integration of science, math-
ematics, and communications located along 
one boundary of their school’s property 
– a construction debris, solid waste, landfill. 
With the small, table top telescopes we took 
to the school, the lower grades students had 
two or three set up so that they could watch 
materials being dumped, piles being leveled 
and the level layers being covered with soil. 
They were fascinated by what they saw. 
But as a potential practical example of the 
use of science and mathematics, no one had 
thought of this possibility.

For the high school students, we are pur-
suing access to that landfill operation, access 
to some of its public domain data, population 
growth data, sources of the construction 
debris, etc. for the high school students. 
Think about a senior thesis or a science 
fair project based on such data. A visible, 
practical application of mathematics and 
environmental aspects of geology may not be 
so evident around most schools, but for AIPG 
members, with our training and expertise, 
we can recognize such opportunities, and 
often facilitate their use.



www.aipg.org JULY/AUGUST 2007 • TPG 3

The Alaska section held a geology field 
trip and a meeting on April 5, 2007 in 
Fairbanks. The field trip took place at 
the U.S. Army CRREL (Cold Regions 
Research and Engineering Laboratory) 
Permafrost Tunnel ten miles north 
of Fairbanks. Our guide was Charlie 
Collins of the Army Corps of Engineers 
who expertly explained to our two sepa-
rate groups of about twenty people each 
the history, engineering and geology of 
the tunnel, and deftly answered all our 
questions. We donned our hard hats 
and warm winter clothes in the bright 
spring sun. Then we entered the tunnel 
at the foot of a small hill on the south 
side of Goldstream Creek Valley, pass-
ing through two thickly insulated doors 
and a frosty antechamber. The tunnel 
extends for about 360 feet horizon-
tally into the hill. An arch of corrugated 
steel holds up a short section near the 
entrance that is subject to seasonal 
thawing, but the rest of the tunnel is self-

supporting permanently frozen soil. Two 
long strings of lights that hang from each 
side of the ceiling of the tunnel provide 
sufficient illumination to see objects of 
interest and the small explanatory signs 
hung from the walls. A corrugated steel 
walkway with handrails runs along the 
center of the tunnel, raised about a foot 
above the dirt floor. The first fifty feet 
of the tunnel has a fascinating assort-
ment of old bones, and at least one horn, 
sticking out from the frozen gravelly 
walls. They were all deposited by the 
creek from the remains of members of 
an extinct species of bison about 14,000 
years before present.

The features of the tunnel that are 
of the most interest are the different 
types of permafrost soils and the massive 
ground ice. Permafrost is ground that 
remains frozen throughout at least two 
summer seasons. The average annual 
temperature must be at or below freezing 
for permafrost to be formed and to be pre-
served. The beginning 
portion of the tunnel 
has layers of frozen 
alluvial sand, gravel 
and silt. The middle 
portion of the tunnel 
has some inclined lay-
ers of stoney colluvium 
and rooted soil. The 
most common soil in 
the tunnel, especially 
in the interior portion, 
is a fine-grained aeo-
lian silt, which may 
have from 40 to 60 
percent ice by volume. 
The ice is often not 
visible in frozen silts 
due to the small pore 
spaces, but sometimes segregates into 
crystals or formations large enough to be 
seen. The permafrost soils in the tunnel 
contain impressive examples of massive 
ice. We saw numerous large ice wedges, 
often many feet across, and occasion-
ally the ice extended from one side of 
the tunnel to the other. The wedges are 
composed of a semi-translucent, dark ice, 
with silty layers running through it in 
a generally vertical orientation. These 
layers are formed annually when the ice 
wedges crack open during spring thaw-
ing, allowing silty water from the surface 
to penetrate the crack. This water then 
refreezes and causes the ice wedge to 
grow. By counting the number of silty 
layers, researchers have determined 

that the larger ice wedges took hundreds 
of years to form. The ice wedges in the 
tunnel are now far below the reach of 
surficial thawing and are no longer grow-
ing. An ice wedge towards the end of the 
tunnel was formed 31,000 years before 
present. Actually, everything in the tun-
nel has been inactive for thousands of 

years. Carbon dat-
ing of organic mat-
ter in the tunnel 
has dated some of 
the deposits to more 
than 40,000 years 
before present. The 
tunnel contains an 
easily accessible 
and uniquely pre-
served record of geo-
logical, biological 
and climatological 
history: everything 
in the permafrost 
tunnel is literally 
frozen in time!

The permafrost 
tunnel was exca-

vated by the Army Corps of Engineers 
with a tunneling machine between 1963 
and 1969. The purpose was to conduct 
research concerning such things as con-
struction techniques in frozen ground, 
mechanical properties of permafrost 
soils and arctic geology. Other research 
has involved the study of ice structures, 
ice saturated soils and frozen organic 
matter.

Our visit to the permafrost tunnel 
was especially interesting to those of 
us who conduct geotechnical investiga-
tions in areas of Alaska with permafrost 
soils. We normally only see these soils 
by means of samples removed from 
the ground by a drill rig. This was a 
fabulous and unique opportunity to 
observe the frozen soils and massive ice 
undisturbed and in place underground. 
Our job, when we find permafrost on the 
site of a proposed construction project, 
is to accurately characterize the frozen 
soil and ice conditions. Our goal is to 
be able to design the most appropriate 
geotechnical engineering solutions for 
the particular circumstances. It is hard 
to imagine a better site to learn about 
permafrost in the field than the CRREL 
Permafrost Tunnel! 

The Alaska Permafrost Tunnel
Peter A. Grey, CPG-11053

Bison Jaw. Photo courtesy of Dan Young.

A 31,000 year old ice wedge.

Permafrost tunnel and walkway.
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The Georgia Chapter of AIPG has 
been busy this spring speaking to stu-
dents and helping them explore the wide 
range of geology careers. Ron Wallace 
(President of the AIPG Georgia Chapter) 
and Eric Lowe (Vice President of the 
AIPG Georgia Chapter) attended the 
56th Annual Meeting of the Southeastern 
Section of Geological Society of America 
(GSA). The GSA meeting was held on 
the waterfront in downtown Savannah, 
Georgia and had over 800 attendees. 
Ron and Eric represented AIPG by 
displaying the National AIPG booth 
during the three day session. AIPG 
Georgia Chapter Members and Georgia 
Chapter Student Members were also 
frequent guests and helpers at the AIPG 
booth. The booth displayed pictures of 
geologists working in different areas of 
employment, student member activities, 
and Georgia Section field trips.

During the conference five of the 
six geology department chairmen from 
Georgia came by the booth and our 
Georgia Section presented two AIPG 
membership plaques to two geology 
students that had been nominated for 
membership by their university geology 
faculty. The other membership plaques 
were given to the chairmen for them to 

present to the students at a later date at 
their university.

Our duties also included co-chair-
ing a half-day technical session enti-
tled “Geology Careers for New Geology 
Graduates.” In this session, twelve dif-
ferent presenters of various geologi-
cal disciplines presented information 
regarding the duties of geologists/scien-
tists in their respective fields. Disciplines 
represented included, state and federal 
agencies, private consulting firms, and 
the oil and gas industry. As the title indi-
cates, the session was full of information 
and perspective from various geologists 
and scientists and was well attended by 
students.

During the conference, we also col-
lected resumes from student attendees 
or asked them to email them after the 
conference for distribution to the various 
AIPG sections in the southeast. Based on 
the number of students who visited, left 
their resume, and spoke with us during 
the conference, it was a great success.

During our participation at GSA, we 
gathered some information that is worth 
sharing with all AIPG members:
• Student geologists (much like our 

own experience) are still not receiving 
enough career education from their 
professors and student organizations 
like the AIPG are very much needed. 
The students we met were eager to 
have a place to discuss employment 
opportunities, expected job duties, 
salary expectations, etc. AIPG is 
the perfect organization to provide 
those opportunities and greater effort 
should be focused on establishing 
AIPG Student Chapters.

• While there were many universities 
trying to recruit or educate geology 
students pursuing their advanced 
degrees, the majority of students 
we met were eager to get some “real 
world” opportunities under their belt 
prior to, or in conjunction with, earn-
ing their advanced degrees. AIPG 
members from both the government 
and private sector could potentially 
create strong intern relationships 
that may lead to full-time employ-
ment for the students.

• Students from small colleges, two-
year colleges, or even larger universi-
ties with smaller geology departments 

were also eager to learn about AIPG 
and how they can become involved. 
AIPG sections need to reach out to 
these smaller geology departments 
and extend the opportunity for them 
to participate in lectures and field 
trips. 

• At the end of the conference we were 
asked if we would be in Charlotte, 
North Carolina for next years confer-
ence. Based on our experience, we 
encourage AIPG members to repre-
sent AIPG in all regional GSA confer-
ences and not just the National GSA 
conference and encourage members to 
create more Student Chapters to help 
increase participation in AIPG. 
The Georgia Section of AIPG was 

also busy at Georgia State University’s 
Geology Career Night in April 2007. 
AIPG members Eric Lowe, Kelly Adams, 
and Jessica Turner (along with a several 
other professionals) gave brief presenta-
tions regarding employment opportuni-
ties for students. The event was well 
attended and numerous resumes were 
also gathered at this event for distribu-
tion to AIPG Georgia Members.

Summary
During our participation in the vari-

ous career themed activities, it is appar-
ent that many students and young 
professionals are looking for ways to 
network and enhance their skills and 
personal relationships in the field of 
geology. The Georgia Chapter of AIPG 
remains committed to fostering student 
relationships and providing positive and 
meaningful activities to help students 
achieve success as geologists. 

Reaching Out to the Future
Eric F. Lowe, MEM-0385, Ronald J. Wallace, CPG-08153

Ron Wallace and Jordan Copeland – Georgia 
Southern University.

Ron Wallace and Jessica Taylor – Columbus 
State University.

Ron Wallace and Eric Lowe at the Georgia 
Section booth.
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The Illinois-Indiana Section of the 
AIPG held our spring meeting on April 
25, 2007 at the Morton Arboretum in 
the western Chicago suburbs. As with 
all meetings it took a great deal of work, 
and we were extremely pleased that 
we had a truly exceptional number of 
attendees – over 50 people. There was a 
line at the registration table, and very 
nice background noise from all of the 
clusters of people who were talking to old 
friends and colleagues, AIPG officials, or 
our keynote speakers (who always had a 
knot of people around them). The help-
ful staff at Morton had the happy task 
of rounding up extra chairs to seat the 
unexpected, but very welcome guests. 
We almost had to open a partition to get 
extra space!

Perhaps one of the reasons for the 
high attendance was the venue. Morton 
Arboretum is a little-known jewel in 
the western Chicago suburbs, with over 
1,700 acres of parks, woodland, and 
top-notch facilities. Their new visitor’s 
center provided an excellent and fully 
functional location for the AIPG meeting, 
with the added advantage of a glass wall 
looking over Meadow Lake with beauti-
ful grounds in the background (light 
rain not withstanding). Based on this 
pleasing experience, the AIPG Illinois-
Indiana Section leadership has decided 
we’ll host future IL-IN AIPG Section 
meetings at Morton – and the next one 
is already set for October 24th.

Although the venue was outstand-
ing, the true draw for the geologists, 
engineers, scientists, and planners that 
attended the Spring meeting was the two 
keynote speakers: Dr. John C. Steinmetz 
and Gregory W. Dunn. Dr. Steinmetz is 
the Director and State Geologist at the 
Indiana Geological Survey, and we were 
honored he was able to give the members 
and guests an overview of his ongoing 
work in the preservation and availability 
of geologic data at the state and federal 
surveys. He explained that the state and 
federal surveys have an ever increasing 
store of geologic data – such as rock 
cores, geologic and borehole geophysical 

logs, and electronic data – that is either 
decaying due to lack of storage space or 
is functionally not usable since it cannot 
be readily found or accessed. The idea 

is to sponsor ‘geoinformatics’, which is 
a concept (and a made up word!) that 
describes how to store, access, and make 
these ever more valuable and threat-
ened data available to the public. There 
are several state and federal projects 
that are being planned or are partially 
implemented, but to date the resources 
do not even come close to meeting the 
need. John encouraged the audience to 
voice their opinions to state and federal 
politicians to ensure geologic data is 
available for everyone. 

The second keynote speaker was Mr. 
Gregory Dunn, who is the Program 
Manager for the Illinois Environmental 
Protection Agency Voluntary Site 
Remediation program. His presenta-

tion was much anticipated since he 
was covering a number of regulatory 
hot topics that affect Illinois compa-
nies, consultants, and communities: Site 
Remediation (35 Illinois Administrative 
Code Part 740) and Tiered Approach to 
Corrective Action Objectives (Part 742) 
regulations, vapor intrusion, Community 
Right To Know, and others. Greg’s dis-
cussions were informal and laced with 
humor, which was much appreciated by 
the audience and helped the presenta-
tion of otherwise contentious material. 
He explained that The Right To Know 
legislation requires responsible parties 
to inform the community that could 
be affected by environmental contami-
nation. This law was enacted after a 
Chicago-area company was found to be 
responsible for trichloroethylene ground-
water contamination that had impacted 
numerous private drinking water wells 
for homes in an unincorporated area. The 
vapor intrusion regulations are still in 
development, but Mr. Dunn let everyone 
know that when they are enacted they 
will result in significant changes in how 
sites are evaluated and that cleanup 
levels will be much more stringent. He 
emphasized that the regulations are not 
final and are still in review, and that 
as a result, his comments were subject 
to change. During the lengthy question 
and answer period Greg fielded many 
questions and answered them and ‘hypo-
thetical situations’ as best as he could, 
considering the circumstances. 

Marty Hamper, President (CPG-
10250) updated the attendees on the 
activities of the Section this year includ-
ing the letter writing campaign to sup-
port funding for the Central Great 
Lakes Mapping Coalition. Letters were 
sent to each U.S. Senator and U.S. 
Representative in Illinois and Indiana 
requesting their support for the fund-
ing bill. The Section also plans to work 
with the Illinois Legislature to introduce 
legislation for the “Geologist in Training” 
which would allow graduating geologists 
to take the fundamentals exam as early 
as a senior in college. When the floor was 

Illinois-Indiana 
AIPG Spring 2007 Meeting

Erik D. Spande, CPG-09904

Keynote Speaker Gregory Dunn, Illinois EPA.

Keynote Speaker Dr. John C. Steinmetz, 
Indiana Geological Survey.
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opened for open discussion there was 
lively interest in expanding the scope of 
Geologist Licensing Act in Illinois. Marty 
also called on the attendees to volunteer 
their time to AIPG, and encouraged non-
members to join the Section. 

David Pyles, Vice President and 
President Elect, (CPG-07364) served as 
the master of ceremonies for the event, 
and both Marty Hamper and David Pyles 
made an effort to talk to almost every 
person who attended the meeting. The 
comments they received were uniformly 
favorable. We did learn a few lessons, 
however. First, do not underestimate the 
power of a systematic effort to person-
ally invite potentially interested people 
to the meetings. Getting an unsolicited 
e-mail is helpful, but getting a phone 
call or a personal e-mail is much better. 
Multiple hardcopy mailings, e-mails, and 

activating the word-of-
mouth network is a lot 
of work, but necessary 
to get out the word. 
Simply put, if people 
don’t know about your 

meeting they 
won’t attend. 
Second, this 
meeting was 
s u c c e s s f u l 
because of the 
quality of the 
speakers. All 
the attend-
ees men-
tioned that 
the speakers 
were one of 
the primary or 
the primary rea-

son why they took the 
time to attend. Lastly, 
high quality meetings are 
one of the primary ways 
that AIPG Sections can 
demonstrate the value of 
being a member of AIPG 
– this is key to the contin-
ued health and vitality of 
our organization. 

Overall the Spring 
2007 Illinois-Indiana AIPG meeting was 
a rousing success, and we will be pleased 
to continue in this tradition so that we 
can show that we are an asset to the pro-

fessional community and be an advocate 
for geologists in our regional area. 

Bill Lang, Doug Hambley, and David Klatt at the AIPG Meeting.

2007 AIPG Award Recipient Bob Corbert, his wife Gail, and the 2007 
Illinois Groundwater Science Award recipient Bill Dixon at the Spring 
IL-IN Chapter AIPG Meeting.Illinois-Indiana AIPG Chapter Board Members David 

Pyles (Vice President and-President Elect), Marty Hamper 
(President), Ramona Cornea (Treasurer), and Erik Spande 
(Secretary).

Alaska Section
The section held a geology field trip 

and a meeting on April 5, 2007 in 
Fairbanks. The field trip took place at 
the U.S. Army CRREL (Cold Regions 
Research and Engineering Laboratory) 
Permafrost Tunnel ten miles north of 

Fairbanks (see ‘The Alaska Permafrost 
Tunnel’ article on page 3).

In the evening, after the tunnel tour, 
the Alaska AIPG section meeting was 
held in a private room at the historic 
Pump House Restaurant on the Chena 
River in Fairbanks. There was a lively 
discussion after the dinner about pos-

sible improvements to the AIPG 
and state certification practices 
for professional geologists.

Peter A. Grey, CPG-11053

Georgia Section
We had a great turn out of 

students at our April 13, 2007, 
at the offices of Genesis Project. 
Jeff Johnson with EM Services 
brought out his track mounted 
geoprobe unit to demonstrate to 
the students how the unit oper-
ates and collected soil samples. 
The soils collected in the plastic 
sleeves were laid out for the stu-
dents to see and how they would 

be described. Our Section put together 
a notebook for each of the students on 
typical field forms they will see in their 
future jobs and an article on proper soil 
description. Some of the field equipment 
such as an OVA and an interface probe 
were demonstrated. There was discus-

Large ice wedge. Phote courtesy of Dan Young.

SECTION NEWS

AIPG group leaving the tunnel.
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sion on soil screening in the field and 
soil sampling and how to field preserve 
the samples. 

I would like to thank Mark Mitchell 
and Matt McDuffie with Genesis Project 
for their help in setting this up and giv-
ing us permission to drill behind their 
building. Also I would like to thank Jeff 
Johnson with EM Services.

Ronald J. Wallace, CPG-08153

LETTERS TO THE 
EDITOR
Dear Editor:

After a hiatus of several years, I 
reinstated my membership in AIPG; 
however I was somewhat dismayed by 
the President’s Message in the first 
issue of the TPG that I received. Mr. 
Buchanan apparently is not keeping up 
with current literature, nor is he famil-
iar with history (modern, as opposed to 
geological).

First off - FDR did not talk about fear 
in the context of World War II; he made 

that statement nine years 
earlier, at his first inaugu-
ral in 1932 in the context 
of the Great Depression. 
In that address, President 
Roosevelt also stated that 
“This is preeminently the 
time to speak the truth, the 
whole truth, frankly and 
boldly.”

In regard to the glob-
al warming issue, Mr. 
Buchanan asks “Where 
are the geologists who can 
furnish facts and scientific 
analysis of the data that has 
been collected in the past 30 

years?” He laments that the “geologic 
record is being drowned in a sea of panic.” 
I strongly disagree on both counts.

Mr. Buchanan has apparently not 
read a concise, scholarly summary of 
the research on the causes of mass 
extinctions by Tony Hallam, Emeritus 
Professor of Geology at the University 
of Birmingham, England, entitled 
“Catastrophes and Lesser Calamities” 
(Oxford U. Press, 2004) in which he 
soberly concludes:

“As a geologist I am only too aware 
that significant climatic change is recog-
nizable throughout pre-human history, 
but we have to respect the consensus 
view of informed scientists who accept 
that at least an important component 
of the recent phase of global warming is 
anthropogenically induced by the burn-
ing of fossil fuels . . . There is an ominous 
warning from the geological past. Global 
warming seems to be strongly implicated 
in the biggest mass extinction event of 
all, some 250 million years ago.”

There are now many geologists who 
are making comparisons between cur-
rent events and the geologic record. 
For example, Dr. Peter D. Ward of the 
University of Washington has published 
many peer-reviewed articles regarding 
the Permian-Triassic mass extinction 
and has compiled a substantial body 
of evidence that great concentrations 
of carbon dioxide released by the erup-
tion of the Siberian Traps triggered 
that event. In an article in Scientific 
American (October, 2006), he states:

“Although estimates of the rates 
at which carbon dioxide entered the 
atmosphere during each of the ancient 
extinctions are still uncertain, the ulti-
mate levels at which the mass deaths 
took place are known. The so-called 
thermal extinction at the end of the 
Paleocene began when atmospheric CO2 

was just under 1,000 parts per million 
(ppm). At the end of the Triassic, CO2 
was just above 1,000 ppm. Today with 
CO2 around 385 ppm, it seems we are 
still safe. But with atmospheric carbon 
climbing at an annual rate of 2 ppm and 
expected to accelerate to 3 ppm, levels 
could approach 900 ppm by the end of 
the next century, and conditions that 
bring about the beginnings of ocean 
anoxia may be in place. How soon after 
that could there be a new greenhouse 
extinction? That is something our society 
should never find out.”

These statements are not the rantings 
of hysterical fear mongers. There is noth-
ing anecdotal about these data. These 
are the sober statements of respected 
members of the geological community, 
the kinds of professionals who have had 
to shout to be heard from behind the 
walls of misinformation put out by our 
current administration which, by its 
own admission is not “reality-based”. I 
for one am glad that this discussion is 
now in the political arena. At least it’s 
being heard.

I disagree with Mr. Buchanan’s assess-
ment that we ought to just “learn how to 
deal with [climate change], rather than 
attempting to stop it.” Dealing with it 
does mean stopping it. Stopping it does 
mean changing the way we do business, 
but it does not mean we have to abandon 
our standard of living or give up our 
personal freedoms, as Mr. Buchanan 
fears. This either/or rhetoric is a false 
dichotomy and utter nonsense. 

There are economic opportunities 
presented by the need to come up with 
new technologies and new ways of doing 
things. I dropped my home heating oil 
use by 25% by replacing my 20 year 
old oil burner and drafty old windows. 
I dropped my electricity use by 17% by 
installing programmable thermostats 
and compact fluorescent light bulbs. My 
new hybrid car has the same room as a 
mid-size sedan and a comparable price, 
but gets triple the mileage. My lifestyle 
and personal freedoms have not been 
altered in the slightest – other than the 
fact that I am saving money. 

I absolutely agree with Mr. Buchanan 
that from a geological perspective, our-
planet has undergone drastic changes in 
climate in the past and will do so in the 
future; however, from my point of view 
as a professional geologist with an appre-
ciation for the perspective of geologic 
time, modern humanity’s influence on 
this planet is all out of proportion to the 
amount of time we have been present on 

Jeff Johnson with EM Services, far right, explaining to Georgia 
State students how a geoprobe rig works.

Students looking at the collected soil samples 
still in the plastic sleeve.

SECTION NEWS/LETTERS TO THE EDITOR
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it. The fact is that we can do something 
about and, as the de facto stewards of 
our world; we need to do something 
about it.

Andrew M. Koenigsberg,
CPG-07973

Dear Editor:
Thank you President Buchanan for 

bringing to our attention that as geolo-
gists and scientists we should be making 
meaningful contributions to the sub-
ject of global warming. However, even 
though it sometimes seems we are just 
voices in the wind, we should stand up 
and make our opinions heard. I don’t 
know of any geologist who says we should 
deliberately pollute our precious planet, 
but we should make it known that there 
are overwhelming geologic as well as 
climatic processes beyond our control 
that are working to change our climate. 
Because of these processes, I prefer as 
many others do to use the term “global 
climate change” since it can recognize 
that we as a civilization have also con-
tributed to changes in our atmosphere. 
I did succeed and win a small victory, 
in the case of an EPA contract dealing 
with Global Warming, in convincing 
case workers to use the term Global 
Climate Change. At the present time, 

use of the term global warming is by 
virtue of a somewhat overactive media 
linked to the activities of Man and their 
affects on our environment. The “sky 
is falling” Chicken Little approach is 
good for newspapers and ratings. To 
no avail, I attempted to contact Tom 
Brokaw regarding his global warming 
broadcasts in order to render a differ-
ent but nonetheless scientific opinion as 
to other causes. My letters to the New 
York Times, the Boston Globe, and the 
Herald Tribune in Florida (incidentally 
all owned by the same company) which 
letters were contrary to their opinions 
on Global Warming, were never pub-
lished even though the references they 
wanted for my scientific statements 
were provided (including articles writ-
ten in The Professional Geologist on the 
subject of Global Warming. At least the 
(Martha’s) Vineyard Gazette published 
my letters on the subject, even the one 
of my protesting an expensive grant to 
measure and study sea temperatures off 
South Beach, as if one could measure the 
temperature of the ocean. I had reacted 
to the big headlines that showed much 
of Martha’s Vineyard under water in a 
few years which, excuse my levity, was 
to my benefit since I would then have 
waterfront property.

Our hubris makes us believe we can 
overcome those powers that exist on our 
planet, the solar system, and even our 
universe which regulate our climate. 
When I was in college back in the 60’s 
(I didn’t inhale), the hot debate (no pun 
intended) was the oncoming ice age 
and whether we were in an interglacial 
stage or at the end of the Ice Age. What 
happened in those few years, a blip of 
geologic time? There is geologic evidence 
that supports the Milankovitch theory 
that variations in the geometry of the 
Earth’s orbit causes ice ages. There is 
further evidence that the periods of solar 
flare activity and solar output can be 
correlated with glaciation on our planet 
as well as global warming and cooling 
occurring on other planets of our solar 
system. Does not the Martian ice cap 
shrink and grow without our interfer-
ence? I have demonstrated, as in the case 
of Arctic Ocean ice, that melting ice cubes 
in a glass do not cause the water level 
to rise. Glaciers on the equator such as 
Mt. Kilimanjaro don’t belong there and 
will eventually melt. Fortunately, recent 
work by Austrian scientists have shown 
that the snow will be around longer 
than just a few decades. That is good 
since I look like Ernest Hemingway and 
I would like to go there. The Antarctic 
continent is both melting and growing 
depending on where you are. Let us not 
lose sight of the fact that Greenland and 
the Antarctic would rise several hundred 
feet creating new land through isostatic 
rebound as the ice melts. There was a 
well circulated story of an island in the 
Pacific being inundated by rising sea 
level. This was true because the natives 
on the adjacent island could see it hap-
pening. Hello! Ever hear of relative sea 
level and maybe the island was sinking. 
How about all the recent data that shows 
the increasing greenhouse effect caused 
by Man but chooses not to explain and 
to ignore the same and opposite effects 
that occurred in Man’s past long before 
he ever turned an ignition key or discov-
ered that black gooey stuff. 

There is a declaration signed by 
19,000 climatologists (I haven’t seen it) 
debunking global warming. This stands 
opposite those who signed the Kyoto 
Protocol and other global warming decla-
rations. I haven’t checked the credentials 
of the 19,000 anti-global warmers, but 
I have read in the media, and we know 
they don’t lie, that many of the Kyoto 
signatories were not climatologists and 
some lacked even a high school educa-
tion. Finally, when I lived in Boston, I 

Marketing & Printing Solutions
11154 Huron Street, Suite 210

Northglenn, CO 80234
303-565-4300 ext. 202

dnoreen@printbyrequest.com
www.printbyrequest.com

Have you ever had large quantities of marketing 
materials that became out of date far too soon? PBR’s print 
on demand solves that problem. With our $250 minimum, 
you don’t have to order large quantities and hope they are 

all used before becoming out of date. 

Our customers want more control, faster turnaround, bet-
ter economics and PBR’s digital presses deliver it all. Digital 

printing has the ability to make every document unique with 
Variable Data Printing (VDP).

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

LETTERS TO THE EDITOR



www.aipg.org JULY/AUGUST 2007 • TPG 9

was taking the commuter boat across the 
harbor. As usual, many tourists were on 
board. I, being the always willing tour 
guide, met an American tourist working 
for the United Nations on, you guessed 
it, global warming. As our argument 
waned down when we approached the 
port in Charlestown, she looked at the 
famous Battle of Bunker Hill monument, 
the site of one of the epic battles of the 
Revolution, and asked me if that was 
the Washington Monument. I quietly 
walked away knowing our fate was in 
good hands.

David Woodhouse, CPG-03742

Dear Editor:
In Mr. Charles R. Barnett’s article 

concerning “Perspective from over the 
hill and the Journey to get there”, I 
rather suspect he will receive several 
letters concerning the Dust Bowl, the 
reasons having been identified for many 
years.

Several combinations of events col-
lided in the 1930s and the Dust Bowl. 
One, the somewhat annual reoccur-
rence of major droughts in the Kansas 
and eastward areas of 20 to 30 year 
intervals. Climatologists are the experts 
here who point to the general regula-
tory occurrences of droughts on 20 to 
30 year intervals. Hence the droughts 
of the 1930, 1950 and 1980 decades as 
examples. Farmers, such as I am, read 
their literature, plus listen to the TV 
meteorologists. Then we make decisions, 
daily or seasonally. Some will work out, 
others will not. Same goes for making 
geologic decisions. Neither profession 
exists where certainty is expected. But it 
is far better than in years past provided 
the focus is correct. That focus seems to 
be getting out of focus more in geology 
than agriculture.

Four events explain the Dust Bowl. 
First the drought as noted, and it was a 
few years longer than most of the major 
drought occurrences. The second Dust 
Bowl event, agriculture mechanization 
moving from individual farmer and horse 
operations to larger scale machinery. 
The third event, several years of decep-
tive above normal increases in rainfall 
and profitable crop yields before drought 
onset. The fourth, destabilized soil by 
the mechanized capabilities to plow and 
cultivate across states almost border to 
border. Those events colliding on the 
agriculture highway and with no crop 
yield to stabilize the plowed and exposed 
soil became Dust Bowl history.

Will it occur again? Not to that extent 
in the USA. It may well occur in countries 
having poor government stability, and 
population densities exceeding resourc-
es. In this country, farming practices 
have changed in the direction of soil sta-
bilization combined with cropping and 
tillage practices. Government controls 
exist, some states better than others. On 
the downside, agriculture policies mix-
ing with global and US financial trends, 
second guessing so to speak. Here, I do 
agree with Mr. Barnett’s politics com-
ments. However, I differ and offer the 
opinion that the least of the evils are 
politicians as we have in the country. 
The worst of the evils to the point of 
destruction exists in many other areas of 
the world where no politicians represent 
their people in the makeup of whatever 
fragments of government that might 
exist. And most of us are politicians, 
maybe a school board member, city or 
county council or whatever to influence 
public policy. That brush is very broad. 
Without it, no functional government 
could exist. 

We have seen through civilization 
histories the destruction of resources to 
the point of no recovery. Several causes 
exist, climate changes and destabilized 
governments in one form or the other 
and unable to establish some sort of 
regulatory controls to prevent gross 
land misuse. By way of contrast, history 
in other population dense areas shows 
that where those who adjusted to such 
changes and had a governmental atti-
tude relative to land and water resource 

uses in accordance with such adjust-
ments survived and prosper even today. 
They had no Dust Bowls coming on 
although with different clothing, gener-
ally intense erosion and pollution. With 
greater population pressures on the 
land, especially in resource poor areas, 
plus destabilized governments, I foresee 
more problems than solutions and “Dust 
Bowls” worsening where ignored. Many 
examples exist where through the last 
6,000 years the actions of man have 
trumped the geologic cards and are 
doing so at increasing rates. In an old 
USDA Yearbook sixty or so years ago, an 
article by a soil scientist concerning the 
destruction of soil and other resources in 
the Mideast coupled with wars and other 
destabilized government circumstances 
have taken the agricultural resources 
to the point of no return. Without food 
and water resources and a stabilized 
government, no other geologic resource 
is of much value. Diplomats can create 
treaties, but their toasts will be from a 
barren table.

Jim Williams, CPG-00374

Dear Mr. Williams,
You obviously know a great deal more 

than I about agriculture and the Dust 
Bowl. Thank you for your thoughtful 
contribution to the discussion.

Sincerely,
Charles Barnett

www.geodm.com or
www.aipg.org
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MEMBERS IN THE NEWS

Editor 2009-2010
If you are intersted in 

running for AIPG Editor, 
please contact HQ at 

(303) 412-6205 or email 
aipg@aipg.org.

Daniel J. St. Germain, CPG-07858, 
has been promoted to Senior Associate 
by Malcolm Pirnie. He specializes in 
solving water resource problems, having 
lead numerous highly acclaimed ground-
water development, management, and 
rehabilitation projects throughout the 
United States. For more than 20 years, 
Mr. St. Germain has provided a broad 
range of multi-disciplinary geological 
consulting services to industrial, munici-
pal, and federal clients. His experience 
ranges from developing small bedrock 
water supplies for land developers, to 
developing 1-2 million gallons per day 
(mgd) alluvial water supplies for munici-
palities, to planning very large high 
profile River Bank Filtration (RBF) and 
Aquifer Storage and Recovery (ASR) 
water supply systems for large met-
ropolitan areas. Mr. St. Germain also 
has extensive experience using turn-key 
design-build delivery methods to remedi-
ate soil and groundwater for federal and 
industrial clients. A resident of Cornwall, 
New York, Mr. St. Germain has a BS 
in Marine Geology from Long Island 
University. He was recently elected 2008 
President of the American Institute of 
Professional Geologists (AIPG). 

Malcolm Pirnie, Inc. 
Names 

Daniel J. St. Germain 
Senior Associate WASHINGTON -- Arctic sea ice 

is melting at a significantly faster 
rate than projected by even the most 
advanced computer models, a new 
study concludes.

A comparison of newly available 
observational data to the results of 
numerous simulations indicates that, 
during the past 50 years, Arctic sea 
ice has been disappearing about three 
times faster than the average rate 
of loss that computer models have 
shown.

Because of the disparity between 
actual observations and the models, the 
shrinking of summertime ice is about 
30 years ahead of climate model pro-
jections, the researchers conclude. As 
a result, the Arctic could be seasonally 
free of sea ice earlier than recently pro-
jected by the Intergovernmental Panel 
on Climate Change (IPCC). The IPCC 
timeframe for ice-free conditions is any 
time from 2050 to well beyond 2100.

In the new analysis, Julienne Stroeve 
of the National Snow and Ice Data 
Center (NSIDC) and his colleagues 
compared model simulations of past 
climate with observations by satellites 
and other instruments. They found 
that, on average, the models simulated 
a loss in September ice cover of 2.5 per-
cent per decade from 1953 to 2006. The 
fastest rate of September retreat in any 
individual model was 5.4 percent per 
decade. (September marks the yearly 
minimum of sea ice in the Arctic.)

In contrast, newly available data 
sets, blending early aircraft and ship 
reports with more recent satellite mea-
surements that are considered more 
reliable than the earlier records, show 
that the September ice actually declined 
at a rate of about 7.8 percent per decade 
during the 1953-2006 period.

“This suggests that current model 
projections may in fact provide a conser-
vative estimate of future Arctic change, 
and that the summer Arctic sea ice may 
disappear considerably earlier than 
IPCC projections,” Stroeve says.

The new findings appeared May 1 
in Geophysical Research Letters, a 
journal of the American Geophysical 
Union.

Stroeve and his coauthors at 
NSIDC and at the National Center for 
Atmospheric Research (NCAR) specu-

late that the computer models may fail 
to capture the full impact of increased 
carbon dioxide and other greenhouse 
gases in the atmosphere. Whereas the 
models indicate that about half of the 
ice loss from 1979 to 2006 was due to 
increased greenhouse gases, and the 
other half due to natural variations 
in the climate system, the new study 
indicates that greenhouse gases may be 
playing a significantly greater role.

The Arctic is especially sensitive to 
climate change partly because regions of 
sea ice, which reflect sunlight back into 
space and provide a cooling impact, are 
disappearing. In contrast, darker areas 
of open water, which are expanding, 
absorb sunlight and increase tempera-
tures. This feedback loop has played a 
role in the increasingly rapid loss of ice 
in recent years, which accelerated to 9.1 
percent per decade from 1979 to 2006 
according to satellite observations.

There are a number of factors that 
may lead to the low rates of simulated 
sea ice loss. Several models overesti-
mate the thickness of the present-day 
sea ice. The models may also fail to 
fully capture changes in atmospheric 
and oceanic circulation that transport 
heat to polar regions.

Although the loss of ice for March is 
far less dramatic than the September 
loss, the models underestimate it by 
a wide margin as well. The study con-
cludes that the actual rate of sea ice 
loss in March, which averaged about 
1.8 percent per decade in the 1953-2006 
period, was three times larger than the 
mean from the computer models. March 
is typically the month when Arctic sea 
ice is at its most extensive.

Stroeve and his colleagues find that 
the Arctic’s ice cover is retreating more 
rapidly than estimated by any of the 18 
computer models used by the IPCC in 
preparing its 2007 assessments. 

The National Science Foundation, 
which is NCAR’s principal sponsor, and 
NASA funded the new study.

American Geophysical Union
National Snow and Ice Data Center

National Center for Atmospheric 
Research Joint Release
AGU Release No. 07-11

(202) 777-7507

Arctic Sea Ice Decline: 
Faster Than Forecast
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IN MEMORY
Ray E. Harris

CPG-07446
Member Since 1988

Athens, Georgia

Frank Lewis Ludeman
CPG-01759

Member Since 1968
January 31, 2007

Castle Rock, Colorado

James E. Slosson
CPG-01109

Member Since 1966
April 28, 2007

Los Angeles, California

Dr. James E. 
Slosson, CPG-01109, 
passed away April 
28th, in Los Angeles 
after a long illness. He 
was 84. Dr. Slosson 
was California State 
Geologist from 1973-
75, was Honorary 
Member of AEG, was 
president of the AIPG 
California Section in 
1973, and was award-
ed the AIPG John 
T. Galey Memorial 
Public Service award 
in 1997. He was a mem-
ber of many public 

boards, including the California Seismic Safety Commission, the 
Registration Board for California Geologists and Geophysicists, 
and the Los Angeles City and County Geologists Appeals Board. 
His wife Nancy preceded his passing by two days.

Frank Lewis Ludeman, CPG-01759, a long time member 
of AIPG, passed away on January 31, 2007 after a courageous 
battle against illness. Frank received his BS degree in Geological 
Engineering and a Masters in Geology from Michigan Tech in 
1960. 

He started his career with Kerr-McGee and Wyoming Mineral 
Corporation. He was an entrepreneur, and his love of life and 
hunger for knowledge were a true inspiration to all who knew 
him. He was the president of Lumac Enterprises Inc., editor of 
the “Mining Business Digest”, and a well-known consultant in the 
mining industry with “Consulting and Engineering Resources”, 
all businesses he developed. He is survived by his wife, Jeanette, 
sons John and Lester, daughters Christina and Jana, six grand-
children and one great grandson. He will be greatly missed by 
loved ones, friends and colleagues.

IN MEMORY

AIPG 2007 
National Award Recipients
Ben H. Parker Memorial Medal
Madhurendu B. Kumar, CPG-03106

Baton Rouge, Louisiana

Martin Van Couvering Award
Robert G. Corbett, CPG-04502

Normal, Illinois

John T. Galey Sr. 
Memorial Public Service Award

Ivan K. “Tex” Gilmore, CPG-06039
Washington, North Carolina

Honorary Membership
Robert H. Fakundiny, CPG-04977

Rensselaer, New York
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Saturday, October 6, 2007
7:00 am - 6:00 pm Registration Booth Open

7:30 am - 5:30 pm Mackinac Island Field Trip

3:00 pm - 6:00 pm Hospitality Suite Open

Sunday, October 7, 2007
7:00 am - 6:00 pm Registration Booth Open

7:00 am - 6:00 pm Hospitality Suite Open

9:00 am - 4:00 pm AIPG Executive Committee Meeting

12:30 pm - 4:30 pm GTR Spa Package

5:00 pm - 9:00 pm Icebreaker - Exhibit Area Open

Monday, October 8, 2007
7:00 am - 6:00 pm Registration Booth Open

7:00 am - 6:00 pm Hospitality Suite Open

7:00 am - 8:00 am Speakers Breakfast

7:00 am - 8:00 am Women in AIPG Breakfast

8:00 am - 9:30 am Past Presidents Breakfast

8:00 am - 12:00 pm Advisory Board Meeting

8:00 am - 5:00 pm Exhibits Open

9:00 am - 4:00 pm Geology and Geologic Resources of the 
Michigan Basin Short Course

9:00 am - 12:00 pm
1:00 pm - 4:00 pm

Technical Sessions

10:00 am - 4:30 pm Old Mission Lighthouse and Winery Tour

12:00 pm - 1:30 pm Foundation Lunch

1:00 pm - 4:00 pm Joint Executive Committee Meeting

1:00 pm - 4:00 pm Monitoring Groundwater Quality Using 
Low-Flow Sampling Techniques Short 
Course

1:00 pm - 5:00 pm Student Interviews

6:00 pm - 9:00 pm Evening at the Dennos Museum and the 
Keynote Address

Tuesday, October 9, 2007
7:00 am - 6:00 pm Registration Booth Open

7:00 am - 6:00 pm Hospitality Suite Open

7:00 am - 8:00 am Speakers Breakfast

7:00 am - 8:30 am Business Breakfast

7:30 am - 5:30 pm Limestone Quarries and Fossil Collecting 
Field Trip

8:00 am - 12:00 pm Exhibits Open

9:00 am - 12:00 pm
1:00 pm - 4:00 pm

Technical Sessions

9:00 am - 4:00 pm Glacial Geology of Michigan Short Course

9:00 am - 4:00 pm Leelanau Club Golf Scramble

10:00 am - 4:00 pm Grass River Natural Area Tour

1:00 pm - 5:00 pm Student Interviews

6:00 pm - 9:00 pm Awards Reception and Banquet

Wednesday, October 10, 2007
7:00 am - 6:00 pm Registration Booth Open

7:00 am - 6:00 pm Hospitality Suite Open

7:00 am - 8:00 am Speakers Breakfast

7:30 am - 5:30 pm Glacial Geology/Sleeping Bear Sand 
Dunes Field Trip

8:00 am - 5:00 pm Practical Professional Ethics Short 
Course

8:00 am - 5:00 pm Exploration for and Mining of Metals 
with Emphasis on Michigan’s Upper 
Peninsula Short Course

9:00 am - 12:00 pm
1:00 pm - 4:00 pm

Technical Sessions

10:00 am - 5:30 pm Leelanau Peninsula Winery Tour

Thursday, October 11, 2007
7:00 am - 6:00 pm Hospitality Suite Open

7:00 am Thursday - 
5:30 pm Friday

Tilden/Empire Mine Two Day Field Trip

Program

Yes, 
M!ch!gan!

AIPG 2007 Annual Meeting October 8-11
Geology: The Foundation for 
the Environment and Resources

AIPG 2007 Annual Meeting
Traverse City, Michigan

October 7-11, 2007
Visit Michigan’s website at http://mi.aipg.org/ for the latest 
information on the Annual Meeting and to view a listing of 

Sponsors and Exhibitors.
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2007 AIPG Student 
Scholarship Winners!

The AIPG Executive Committee is pleased to announce the awardees for the 2007 AIPG Student Scholar-
ships. This year four scholarships were awarded. The recipients were Daniel Bowman, Macalester College, 
Saint Paul, Minnesota; Laura Garchar, University of Nevada, Reno, Nevada; Jennifer Rothfuss, Allegheny 
College, Meadville, Pennsylvania; Mark Shaffer, Georgia State University, Atlanta, Georgia.

Congratulations! 

Becoming a Volcanologist
Daniel C. Bowman

Volcanoes have fascinated me ever 
since I was a child. Family vacations to 
Hawaii, Yellowstone, and Italy took my 
interest to new heights, and I started 
searching for ways to be around volca-
noes as much as possible. Thus, when I 
heard that some people make their liv-
ing by studying volcanoes, I knew that 
volcanology was what I wanted to do 
with my life. 

I was fortunate to get a head start on 
my career by working for Dr. Rick Aster 
while I was in high school. Although 
analyzing data from the camera on the 
volcano Mt. Erebus was very tedious 
at times, my resolve only grew. I also 
learned the basics of seismic analysis 
while working under Dr. Aster. I learned 
even more about earthquakes in my IRIS 
(Incorporated Research Institutions 
in Seismology) internship under Dr. 
William Wilcock at the University of 
Washington at Seattle the summer after 
my freshman year of college. During this 
internship, I learned a lot about how geo-
logical research projects are conducted 
as well as the problems of locating earth-
quakes in the complex environments of 
mid-ocean rift axes. 

Since volcanology is a synthesis of 
several different branches of geology, I 
am currently engaged in gaining a work-
ing knowledge of seismology, petrology, 
and structural geology. I will most likely 
focus on seismology, since I have had 
the opportunity to learn a good deal 
about it through my summer jobs and 
the IRIS internship. Also, I intend to 
return to Seattle for my senior project. 
This may consist in analyzing volcanic 
earthquakes generated by Deception 
Island in Antarctica. 

Although most of my college edu-
cation and summer jobs have been 
focused on earthquakes rather than 
volcanoes, I have not lost sight of my 
goal. Furthermore, I have learned that 
volcanoes pose a range of hazards, from 
low probability, large events such as an 
eruption at Mammoth Lake, California, 
to high probability, relatively small 
yet still catastrophic events such as a 
collapse of the summit glaciers on Mt. 
Rainier, Washington. I am beginning to 
realize that although great progress has 
been made in mitigating these hazards, 
a lot more work remains to be done, 
especially in developing countries. 

In light of these realizations, I have 
decided to use my geological education 
to better understand the unique hazards 
individual volcanoes pose to nearby 
populations, and to give local leaders the 
knowledge to make informed decisions 
in the event of a volcanic disaster. This 
goal was reinforced last fall when I gave 
a presentation to local community lead-
ers in the village of Endulen, Tanzania. 
The presentation was about my survey 
project on Oldonyo Lamakarot, a 1.9 
million year old shield volcano lying 
just northeast of Endulen. Although 
Lamakarot has not erupted in living 
memory, I was immediately asked what 
dangers it represented to the local com-
munity. Furthermore, I was also asked 
to discuss dangers arising from the 
nearby active volcano Ol Donyo Lengai, 
although Lengai had not been the focus 
of my presentation. As I continue my 
education and move into the workforce, 
I will be looking for opportunities to 
apply my geologic knowledge to con-
cerns such as the ones presented to me 
in Endulen. 

Laura A. Garchar
For as long as I can remember, I’ve 

been interested in the natural world 
and how things work. Growing up in 
Reno, Nevada, I’ve developed a distinct 
distaste for gambling and a love for the 

desert’s beauty and history. It’s somehow 
inconceivable that such a dry place was 
once a flourishing marine habitat, and 
that ichthyosaurs once swam free in this 
area we call the Great Basin. 

I like looking at rocks and being able 
to pick out little shreds of evidence 
about the conditions of their formation, 
to gain a better idea of past earth his-
tory. I find individual rocks, formations, 
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and landmasses aesthetically attractive 
and interesting to behold. A geologist’s 
method of thinking is so different from 
our normal mode. He or she must be able 
to work backwards and visualize the way 
things were, to postulate how they must 
have changed and when based on a rock’s 
geochemistry and visual appearance, to 
step back and look at the bigger picture 
in the context of an incredibly long period 
of time. What I’ve learned about geology 
so far I find very appealing, but I realize 

there’s still so much we don’t know. I feel 
like there is much to be done in the areas 
of research and field work, and I hope 
to help advance scientific and practical 
understanding in geology. 

The Earth as a solid, immovable body 
is something most people take for grant-
ed. They assume the landscape is a per-
manent fixture on which we eke out our 
existence – something that has always 
been and will continue to endure far into 
the future. I believe that some very real 

hazards do exist, and that we need to be 
aware of an area’s geology and history so 
that we can plan our cities and structures 
accordingly. I’d like to study the Earth’s 
gradual and abrupt changing processes, 
and the threats they pose to us today and 
many years from now. I am dedicated 
to conserving outr natural resources, 
and utilizing knowledge of smart con-
struction and planning techniques that 
minimize potential hazards.

Imagine an energetic young girl with 
brown hair, dark eyes, and an insa-
tiable sense of curiosity. With the neigh-
bors’ children, she goes on daily romps 
through the woods behind her house, 
digging for arrowheads in the dirt and 
looking for fossils along the creek. Her 
parents own a very old house, built in the 
late 1800s. The young girl loves to exam-
ine the basement and the attic with a 
fine toothed comb, looking for secret pas-
sageways and lost treasures. Whenever 
confronted with an unusual objector 
scenario, be it a carving on a tree trunk 
or an old letter tucked inside a book, 
she searches her brain for an explana-
tion. Her favorite books are Nancy Drew 
mysteries. Every trip to the bookstore 
or library brings overwhelming excite-
ment. She looks forward to trailing her 
favorite detectives on their newest cases, 
accumulating clues and unraveling the 
secrets to intensely electrifying puzzles. 
This young girl considers nothing more 
exciting than the quest to answer an 
unanswered question. This little girl 
would grow up to become me.

According to Webster’s Student 
Dictionary, a mystery is something that 
has not been, or cannot be, explained. For 

as long as I can remember, the unknown 
has particularly fascinated me. Nothing 
engages my mind more than piecing 
together clues and ultimately solving 
a puzzle. I have always known that my 
future would contain a detective career of 
sorts. The big question had always been 
how to incorporate my desire to solve 
mysteries with a realistic field of study. 
By the age of sixteen, I had settled on my 
ideal career path – the scientific side of 
detective work – geology. 

The science of geology focuses on 
unraveling the mysteries of the earth. 
A geologist acts as a cunning detective 
who collects a set of clues and pieces 
them together to solve one of Earth’s 
magnificent puzzles. A structural geolo-
gist measures the plunge and trend or 
rake of slickenlines preserved on a fault 
surface to determine the direction of the 
former motion along that fault. A sedi-
mentologist studies an outcrop from top 
to bottom, taking note of features such 
as grain size, sedimentary structures, 
and fossil distribution to infer the nature 
of the depositional environment of that 
unit. Some of the most amazing aspects 
of geology are the stories hidden within 
every fossil. Each one is a tiny clue that 

can be applied toward solving the mys-
teries of the earth.

The role of the geologist as detec-
tive may best be summed up in John 
McPhee’s Basin and Range. “Geologists 
mention at times something they call 
the Picture… The foremost problem with 
the Picture is that ninety-nine percent 
of it is missing – melted or dissolved, 
torn down, washed away, broken to 
bits, to become something else in the 
Picture. The geologist discovers linger-
ing remains, and connects them with 
dotted lines. The Picture is enhanced by 
filling in the lines – in many instances 
with stratigraphy…”

The foremost reason I aspire to be 
a geologist is the quest to find some of 
the missing pieces in “the Picture”. For 
that brown haired little girl who loved 
exploring the woods and looking for 
secret passages, the study of geology has 
provided the perfect career path. I have 
the ability to utilize scientific knowledge 
to further an understanding of the most 
complex workings of our planet. Geology 
has quenched my thirst to study some of 
the greatest mysteries on earth – those 
of the earth itself. 

Jennifer Lynn Rothfuss

The Geologic Time is Right
Mark D. Shaffer

Geologists love to work in the field, 
which is really the only thing I had in 
common with them before I chose to 
become one. I can honestly say that I 
never considered myself to have an affin-
ity for the world of science. However, 
there has been a long lived attraction 
to me being in the outdoors for extend-
ed periods of time. After a misguided 

attempt to make my way through college 
the first time, I began to take jobs that 
would allow me the flexibility of travel so 
that I could explore much of the United 
States by means of the National Park 
system. The more that I explored our nat-
ural wonders, the more I gained a raised 
sense of awareness for environmental 
issues. A friend brought to my attention a 

job prospect that would involve working 
outdoors doing education programs on 
the water quality of the Chattahoochee 
River in Atlanta, GA. I felt uncomfort-
able teaching without any significant 
background, but I took the job despite 
my lack of any formal training. 

While working as an Environmental 
Educator for the Georgia Environmental 

2007 AIPG STUDENT SCHOLARSHIP WINNERS
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Organization (GEO), a light bulb was 
soon lit in my head. At GEO, there 
are programs that are designed to give 
students of all age groups the opportu-
nity to learn about their environment 
by interacting with the outdoors and 
participating in related hands-on experi-
ments. GEO showed me how to make a 
positive impact by raising environmen-
tal awareness so that we are able to make 
educated decisions about the future of 
our surroundings. It seems to me that 
the next generation will be taking on 
a multitude of the most complicated 
environmental dilemmas, dealing with 
complicated issues like energy and water 
resources. I had a lot of new and exciting 
ideas with little foundation in the sci-
ences to reinforce my thinking. Working 
with GEO pushed me to pursue a degree 
and become a science teacher because 
education is at the heart of making a 
positive difference. 

Since returning to school at Georgia 
Perimeter College and later transferring 
to Georgia State University, I have had 
a vigorous spirit towards everything 
that I do. During the Fall Semester 
of 2003, I asked my Environmental 
Science instructor if she knew of a 

summer research program that would 
involve some hands-on experience. She 
informed me of the Atlanta Consortium 
for Research in the Earth Sciences 
(ACRES) at GSU. After looking into 
the ACRES program, I felt that it was 
exactly what I needed to open my eyes 
to what “real” scientists do outside of the 
classroom. My past experience with the 
outdoors, coupled with my recent goals 
at school, placed me in a great position 
to gain some perspective from a valuable 
opportunity in the ACRES Program. 

As a result of the many hours spent 
on completing the research and present-
ing two posters at the GSA and AGU 
conferences that highlighted the project, 
it was all too clear to me that I was to 
gain more that just some hands-on expe-
rience from ACRES. My path was now 
to become a geologist!! My major shifted 
from Teacher Education to Geology and 
I quickly transferred into the Geology 
Department at GSU. This change was 
also a result of receiving an Achievement 
Award for my performance in Physical 
Geology lecture while still attending 
GPC. Geology seemed to be very intui-
tive to my thinking and learning styles. 
Well, some aspects make more sense 

than others; I certainly have a lot yet to 
learn. I do still plan to teach in the future, 
but now I believe in the importance of 
becoming a scientist before becoming a 
science teacher. 

After my experience in the ACRES 
program everything began to click. Up to 
that point I had no college level science 
or math courses, so when I began to take 
these classes I was often able to relate 
what was covered in class to some aspect 
of my research. This made it much more 
interesting and kept me from becoming 
overly frustrated when I ran in to things 
that were over my head at that time. I 
began to realize that with practice and 
time, I would be able to make sense of 
what had originally confused me. I have 
also applied this thinking to my future 
as a geologist, and as I look forward to 
a career in geology, it does not appear 
to be a clear picture of what is ahead. 
Throughout my time back in school, 
I have made a point to make friends, 
network, and be involved with every 
organized group of geologists that are 
out there. I am confident at this time, 
that my next step in geology will soon 
be crystal clear. 

2007 AIPG STUDENT SCHOLARSHIP WINNERS

STUDENT APPLICATION FORM
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OPINIONS FROM OUR MEMBERSHIP

I am interested in the opinions of my 
fellow geoscience specialists about the 
hazard levels of the various minerals 
lumped together under the commercial 
term of asbestos, and whether there is an 
ethical problem from profiting by their 
analysis. I perceive this to be a trumped-
up crisis that benefits lawyers, asbestos 
removal companies, and consulting labs 
that identify and count fibrous minerals 
as a major income. My interest has been 
spurred recently by the acquisition of a 
microscope set up for identifying and 
counting fibrous minerals, under gov-
ernment standards set forth as NIOSH 
7400 and NIOSH 9002. The methodol-
ogy assumes that all such minerals are 
dangerous carcinogens and must be 
prepared under filtered hoods, etc. 

My readings about asbestos minerals 
makes it pretty clear that they present 
about the same hazard levels as do other 
types of dust particles, such as from coal, 
soot, rock, or sawdust. It is certainly 
appropriate to require masks and dust 
abatement procedures to protect work-
ers who are exposed to high levels of 
such particulates. And it is also clear 
that smokers have a higher incidence of 
lung diseases attributed to various dust 
materials than non-smokers in the same 
work place. No surprise there.

Most buildings with pipes or walls 
insulated with asbestos, including many 
older schools, use chrysotile as the main 
material. That mineral makes up more 
than 95 % of asbestos applications in 
commercial and domestic settings. Yet 
chrysotile has never been shown to have 
any biological effects unless inhaled 
in large amounts, as could only occur 
in quarries and processing plants, not 
where it is installed. And even then, it 
is not worse than other dust materials. 
Residents and quarry family members 
in the town of Asbestos, Quebec actually 
have a relatively low incidence of lung 
cancers, including mesothelioma, even 
though the quarry dumps are nearby and 
chrysotile dust has been blowing though 
the town for many decades.

You might think that once chrysotile 
has been identified, it would be good 
news and building supervisors, especial-
ly school board members, could stop wor-
rying. But that is not how the regulations 
were set up, and the panic from parents 
and employees is enormous. More than 
a hundred billion dollars has been or 
will be spent in removing asbestos from 
buildings, and many billions more have 
gone to lawyers and legal settlements, 
a ruinous event for several respectable 

mineral companies. And certainly a huge 
waste of public funds that are badly 
needed elsewhere. 

Many of us benefit from that panic, 
which bothers me. What do you think?

Opinions and views expressed by the 
author are his own and do not necessarily 
reflect those of the American Institute of 
Professional Geologists, its staff, or its 
advertisers.

Commentary About Asbestos

J. Gregory McHone, CPG-10714

AFLAC

Why Supplemental Insurance?

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

 out-of-network charges. 

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

Out-of-pocket expenses... such as the cost of travel, lodging, meals, 
child care, home care, and special equipment, as well as everyday

living expenses like mortgage/rent, car, utilities, food, and
credit card balances. 

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

policies includes:

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

Specified Health Event, Life, Long-Term Care, Dental 

Most important, all of our policies pay cash benefits directly to you 
even if you have other coverage. You decide where the money goes. 

It’s your choice!

AFLAC
http://www.aflac.com 

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

Please identify yourself as an AIPG Member to receive the
AIPG Association discounted prices.
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Stone in Scotland follows several 
other books on stone co-published by 
UNESCO IAEG C-10 as part of their 
Geological Science Series.

This book is short in length, only 72 
pages and in paperback form. The cost 
is 16 Euros. The book is well presented 
and contains many figures, pictures, 
and maps that help locate and guide 
the reader to the many quarry locations 
of Scotland.

The book consists of 7 chapters and is 
nicely laid out to assist even the novice 
in the history and use of building stones 
in Scotland.

The use of many types of building 
stones is common throughout Scotland. 
In fact, Scotland was once one of the major 
suppliers of building stone throughout 
the United Kingdom and the world.

Chapters 1 and 2 set the founda-
tion for the book by providing back-
ground into the use of building stones 
in Scotland. The authors also provide 
definitions and terminology used in the 
building stone industry. I was pleased 
to read that their definitions distinguish 
among the various rock types as most 
people today simply refer to all rock as 
“granite” or “marble”, regardless of the 
origin of the rock.

Chapter 3 discusses the requirements 
for the selection of stone. Principally, this 
includes several major factors including 
physical characteristics, dimensional 
aspects, and the ability of the stone to 
be “worked.” The authors note that color 
and texture are important in the selec-
tion of a building stone.

Chapter 4 was a fascinating chapter on 
the “History of Masonry Construction.” 
The stone building at Knap of Howar, 
Papa Westray, Orkney dates from 3,500 
– 3,100 BC and is one of the oldest sur-
viving houses in northwestern Europe 
(Note: the caption for Figure 5, which 

shows a picture of Knap of Howar, indi-
cates an age of 3,800 BC). This chapter 
describes the evolution of the use and 
construction methods for building stones 
in Scotland as well as the influence of the 
Romans and Christianity. The geological 
map of Scotland provides a generalized 
subdivision of the three major rock types 
– igneous, metamorphic, and sedimen-
tary, in Scotland. Figure 9 provides a 
nice companion chronological table for 
the types of masonry construction in 
Scotland from 4,500 BC to present.

After these several introductory chap-
ters, Chapter 5 presents an extensive 
discussion (22 pages) on the sources 
and distribution of building stone in 
Scotland. For simplicity, the authors 
have divided Scotland into three prov-
inces – the Highlands and Islands, the 
Midland Valley, and the Borders and 
Southern Uplands. They present a geo-
logical description for each “province” 
that allows the reader to appreciate the 
diversity of the rock types and building 
stones in Scotland.

A lengthy section follows that  describes 
the building stone quarries throughout 
Scotland. The authors provide a sum-
mary table of the stratigraphy, distri-
bution, and main uses of the principal 
types of building stones in Scotland. 
This chapter, as are all chapters of this 
book, contains many pictures and maps 
of quarry and geographic locations.

Chapters 6 and 7 present brief discus-
sions on quarry operation, processing 
and dressing and environmental and 
planning issues.

There is a glossary of terms as well 
as additional references and further 
readings.

Stone in Scotland is a pleasant discus-
sion of the history of stone building mate-
rial in Scotland. In the mid-nineteenth 
century, there were 674 registered build-

ing stone quarries in Scotland. Today, 
there are fewer than 25.

I recommend this book to anyone 
who is interested in the building stone 
industry or who may be traveling around 
Scotland to observe the many castles or 
simply an interest in the diversity of 
geology in Scotland. 

Stone in Scotland
by Ewan Hyslop, Andrew McMillan, and Ingval Maxwell

Published by UNESCO, International Association of Engineering Geology (IAEG), 
Queen’s Printer for Scotland, and the British Geological Survey and Natural 
Environment Research Council, 2006

ISBN 978-92-3-104031-3

Reviewed by Raymond W. Talkington, CPG-07935

AIPG Section 
Websites

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

If your section does not 
have a website contact AIPG 
Headquarters to get one 
setup (wjd@aipg.org). AIPG 
Headquarters will maintain 
a website for your section. 
Several sections (AZ, CA, 
CO, GA, HI, IL Chapter, MI, 
MO, NM, OK, PA, and TN) 
are examples of websites 
hosted by AIPG National.

BOOK REVIEW
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CALL FOR PAPERS
The American Institute of Professional Geologists

Michigan Section

AIPG 44th ANNUAL MEETING
TRAVERSE CITY, MICHIGAN

OCTOBER 7 - 11, 2007
You are cordially invited to attend the 44th Annual Meeting of the American Institute of Professional 
Geologists hosted by the Michigan Section of AIPG in Traverse City, Michigan, October 7 - 11, 
2007. The theme of this year’s meeting is “Geology: The Foundation for the Environment and 
Resources.”

The 2007 meeting not only incorporates our goal of highlighting the role of geology in defi ning, 
protecting, and sustaining our environment and its resources, but also offers a forum to provide 
opportunities for reporting on regional geologic studies pertaining to a variety of topics. Such 
topics include energy and mineral resources, stratigraphy, sedimentology, paleontology, structural 
geology, basin analysis, and geophysics in any of the diverse geologic regions of North America. 
The Michigan Basin is famous for the Great Lakes, a rich mining history, unique minerals, 
petroleum resources, Paleozoic fossils, Quaternary glacial deposits, sensitive dune and aquatic 
environments, and some of the oldest macroscopic fossils in the world. All of these areas provide 
many opportunities for thoroughly interesting study.

In addition to technical presentations, there will be a forum for AIPG’s core issues concerning 
ethics, public policy, licensure, and legislation. The Technical Program Committee encourages 
you to participate in this informative meeting by contributing a written abstract for an oral or 
poster presentation. 

We will consider abstracts of up to 250 words for all papers related to the general meeting 
theme, to an area of geologic study, or to AIPG’s core issues. The deadline for submitting an 
abstract is July 30, 2007.

To submit or discuss abstracts, contact:
Eric E. Wallis, CPG - Technical Program Chair

Ewallis@Comcast.net
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TEST YOUR KNOWLEDGE

Robert G. Font, CPG-03953

Answers on Page 39

Questions:
1. In the seismic reflection method of subsurface exploration, a strong 

reflector is encountered at a depth of 1,300 feet below the surface. If 
the average interval velocity between the surface and the reflector is 
6,000 feet per second, at what time will the reflector appear in the 
seismic section?

  a) 0.217 seconds

  b) 0.433 seconds

  c) 0.867 seconds

2. Which of the following choices is indicative of a “fin-backed” or “sail-
lizard?”

  a) Dimetrodon

  b) Diatryma

  c) Seymouria

3. A reflected seismic wave travels from source to receiver and encounters 
a strong reflector at a certain depth below the surface. The average 
interval velocity from the surface to the reflector is 6,000 feet per 
second. The underlying layer has an average interval velocity of 9,000 
feet per second. Neglecting density values, what can we then say 
concerning the reflection coefficient at that boundary?

  a) Has a magnitude of 0.2 and is positive.

  b) Has a magnitude of 0.5 and is negative.

  c) Has a magnitude of 0.5 and is positive.

4. A 10-foot thick bed containing precious metals strikes N-S and dips 
west at 20 degrees. It is exposed at the surface. Assume that the 
ground surface is totally flat and that the top and bottom of the bed 
are parallel lines. At a point “x” located 1,000 feet west of where the 
top of the bed intersects the level ground surface, find the depth where 
one must drill to find the base of the bed. 

  a) 603 feet

  b) 375 feet

  c) 203 feet

5. A source rock for shale gas is “Bartonian” in terms of time-stratigraphic 
nomenclature. Where are we in the geologic record?

  a) Cretaceous  

  b) Paleogene  

  c) Permian

AIPG
Student 

Chapters
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

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
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AGI ANNOUNCES CONTEST THEMES 
FOR EARTH SCIENCE 

WEEK 2007
Alexandria, VA - The American Geological Institute (AGI) is 

sponsoring three national contests in conjunction with Earth 
Science Week 2007 - “The Pulse of Earth Science.” 

All U.S. residents are encouraged to enter “People Discovering 
Earth’s Treasures” - this year’s Earth Science Week photography 
contest. Submissions should depict an aspect of earth science as 
it appears in your community.

Learn to look at your surroundings through a geoscientist’s 
eyes and photograph what you discover. 

Students in grades K - 5 are eligible to enter the visual arts 
contest, “Changing Earth.” Submissions should illustrate how 
geologic processes are constantly changing Earth’s landscape. 
Draw a picture, make a collage, or create another piece of two-
dimensional artwork that highlights the continuous change on 
our planet. 

The essay contest “Earth Science in My Community” is open 
to students in grades 6-9. Entries should be short essays of 
no more than 300 words explaining a unique geologic aspect 
of their community, discuss current earth science research in 
their geographic area, or indicate why it is important to study 
the geology of your town. 

Earth Science week is organized annually by AGI with sup-
port from a number of other geosciences organizations, includ-
ing the U.S. Geological Survey and the American Association 
of Petroleum Geologists Foundation (AAPGF). To learn more 
about how to celebrate our understanding of the planet and for 
more information on these contests please go to http://www.
earthsciweek.org/. 

AIPG BYLAWS 
UPDATE

(February 10, 2006)

2.3.1.1. Continuing Professional 
Development

A voluntary program for recognizing 
Continuing Professional Development 
(CPD) activities by Certified Professional 
Geologists has been approved by the 
Executive Committee. Participation in 
the CPD Program is voluntary for those 
who initiate the CPG application process 
prior to July 1, 2006. Applicants who initi-
ate the CPG application process on July 
1, 2006 or later must participate in the 
CPD program upon award of the CPG. 
Details about this program can be found 
on the Institute’s web site and descrip-
tions of and discussions concerning 
the CPD have been and will continue 
to be published in The Professional 
Geologist.
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PRESIDENT’S MESSAGE

Kelvin J. Buchanan, CPG-06058

Other Geologic 
Organizations: Working 
Together to Promote 
the Profession

In the past three months, I have had 
the opportunity to meet with three of the 
co-sponsors of the Third International 
Professional Geology Conference next 
year in Flagstaff, AZ. In addition to 
attending the annual meetings of the 
American Association of Petroleum 
Geologists, the European Federation of 
Geologists and the Canadian Council of 
Professional Geoscientists, I also had a 
chance to meet with members of ASBOG 
and GSA who also attended those meet-
ings. These meetings provide a chance 
to discuss issues that affect geologists 
worldwide and allow for a forum to see 
how other organizations handle prob-
lems that affect our profession, from new 
government regulations to the scarcity 
of university students enrolled in the 
geologic sciences. 

There are two new federal govern-
ment proposals that could impact our 
profession, especially as far as employ-
ment opportunities are concerned. On 
April 10, Congressman Rahall (D, West 
Virginia) introduced a new mining bill 
that is meant to replace the 1872 Mining 
Law. Among other things, this bill pro-
vides that an eight percent net royalty 
be levied on all metal mine products. 
This law would affect America’s metal 
mines, most of which are located west of 
the Mississippi. Arizona produces over 
$4 billion worth of metal mine product, 
mostly in the form of copper. Nevada 
ranks second at $3.8 billion in metal 
mine product, mainly in the form of 
gold. A net royalty does not take profits 
into account. As an example, Newmont 
Mining Company produced $1.3 billion 
in metal mine product during the first 
quarter of 2007, but only made $29 mil-
lion in net profits during that quarter. In 
this case, the 8% net royalty would have 
resulted in a federal tax of $104 million, 
about four times Newmont’s net profits 
for the period. In addition, Congress 

has just introduced a new energy bill, 
the highlights of which are a new tax 
on oil companies and a 30% increase in 
new CAFE standards for automobiles. In 
New York City, where automobile own-
ership is low and power requirements 
are largely supplied by hydro electric 
facilities in Quebec, the impact of a new 
energy bill will have much less impact 
than in Los Angles, a city powered by 
petroleum. Whether either of these two 
congressional proposals will become law 
is uncertain, but the mere fact that they 
are up for consideration indicates that 
change is coming and it is likely that 
when that change happens, it will impact 
employment in both the oil and mining 
industries.

On the bright side, student enroll-
ment is increasing in geologic sciences in 
the nation’s universities. AIPG student 
registration is up and we are making 
great strides in attracting new student 
chapters. Some companies are even 
paying hiring bonuses to new gradu-
ates, something that hasn’t happened in 
years. As far as academia is concerned, 
this corporate interest in student hiring 
means new opportunities for grants and 
networking. Some universities have lost 
programs recently and this new life in 
commodities demand could be the trigger 
that those in the university system need 
to regain much needed leverage in con-
vincing university administrators that 
geology departments can be a respected 
and profitable part of campus life. 

Climate Change; 
Glaciation

Our June meeting with our Canadian 
counterparts in Alberta featured an 
interesting speaker, Dr. Nat Rutter, 
who gave us a good perspective on the 
status of glaciers in the Canadian Rocky 
Mountains over the past 250,000 years. 

Having grown up in British Columbia 
and skied glaciers in British Columbia 
and Washington state, I was reminded 
by Dr. Rutter’s speech that we can 
never take the status quo for granted. 
For example, about 15 years ago, when 
articles first started to appear in pro-
fessional journals about the demise of 
western US glaciers, I contacted the 
geology department at the University of 
Washington to find out what was hap-
pening to the Blue and White Glaciers 
on Mt. Olympus. The graphs I received 
then (1991) from the period 1938 through 
1990 showed a fairly static state, with 
the Blue Glacier retreating and advanc-
ing up to 400 meters, but with a positive 
balance overall. That has changed. Now 
both the Blue and White glaciers have 
turned negative. The main reason seems 
to be that while daytime temperatures 
have remained constant in Washington, 
the nighttime lows are over three 
degrees higher. Indeed, Dr. Rutter’s 
research shows that only one glacier of 
the many that he studied is advancing: 
the Nigardsbreen in Norway. 

Dr. Rutter expects that most moun-
tain glaciers will continue to retreat as 
the climate warms, but did not conclude 
that mountain glaciers would disappear 
altogether. He noted that at the end 
of the Little Ice Age, around 1850, the 
climate abruptly turned warmer in less 
than a decade, reversing 500 years of cold 
temperatures. As Dr. Rutter continues 
his research for glacial history in the 
loess deposits of China and elsewhere, 
I’m sure he will continue to provide us 
with information that helps those of us 
who do not study these issues, have a bet-
ter understanding of the worlds recent 
glacial periods.
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SCIENCE IN THE NEWS
from Sigma Xi, The Scientific Research Society

Mexican Sinkhole May Lead NASA to Jupiter

It may not show up on MapQuest, but NASA scientists are betting that the best 
route to Jupiter and its ice-crusted moon Europa runs through an underwater 
cavern in Mexico.

Though the space mission is probably 30 years off, the trek began in earnest 
outside the city of Tampico. A 60-ton crane lowered a giant orange robot dubbed 
“Clementine” into what is believed to be the deepest flooded sinkhole in the 
world.

The fully autonomous robot, which bears an uncanny resemblance to a 
Volkswagen Beetle, will plumb the previously inaccessible microbial mysteries 
of the sinkhole -- or “cenote” -- El Zacaton.

To read more: http://www.washingtonpost.com/wp-dyn/content/arti-
cle/2007/05/13/AR2007051300989.html or: http://tinyurl.com/33y3ku

Researchers Learn Why Tar Pits Are Bubbly

Like many other visitors to the La Brea tar pits, sisters Samantha and Katie 
Salazar watched a basketball-sized bubble emerge from dark, slimy gunk and 
wondered, why are the tar pits bubbly? For years, educators at the Hancock Park 
site could only guess that methane gas was being released as the byproduct of 
oil creation 1,000 feet below the surface.

Researchers at UC Riverside have finally found the answer: Hardy bacteria 
embedded in the natural asphalt are eating away at the petroleum and burping 
up methane. Of the bacteria the researchers isolated in tar pit samples, about 
200 to 300 are previously unknown species.

“I was totally surprised, but totally delighted,” said John Harris, a paleontolo-
gist who is chief curator at the Page Museum, where fossils from the tar pits 
are collected.

To read more: http://www.latimes.com/news/science/la-me-tarpits-
14may14,1,1836304.story or: http://tinyurl.com/2k22ke

VOTE!
To vote electronically mem-

bers must login to the member 
portion of the website and 
include their name and AIPG 
number to be valid. If you 
do not know your login and 
password contact the AIPG 
National office via e-mail 
(aipg@aipg.org).
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Some Bits of 
Information

EXECUTIVE DIRECTOR’S COLUMN

William J. Siok, CPG-04773

Professional Liability Insurance
The Novick Group

www.novickgroup.com
Phone: 301-795-6600

Representative
Greta Palya

It’s fortunate that I am not required to earn my living by 
writing unique columns, because there are times when the 
imagination simply will not cooperate.  This column is there-
fore a list of items which you may, I hope, find of interest. 

For instance, do you know that: 
• AIPG will celebrate its 45th anniversary in 2008?
• AIPG is one of 44 member societies which comprise the 

American Geological  Institute?
• AIPG was founded by petroleum geologists who, at the 

time of AIPG’s incorporation, represented the only geo-
logic discipline within the institute?

• Today the sub-discipline of hydro-geology is practiced by 
close to 60% of AIPG members and less than 10% of AIPG 
members are petroleum geologists?

• AIPG was organized not only to offer a credential to 
the experienced practitioner, but equally to advocate on 
behalf of the profession?

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

• Advocacy on the national level includes liaison with 
federal agencies, congressional offices, and exhibiting at 
the annual meeting of the National Conference of State 
Legislatures.  (This is an amazing opportunity to meet 
and discuss issues with legislators from all 50 states.)

• The 2008 AIPG annual meeting is part of the 3rd 
International Professional Geology Conference, which 
will be held in Flagstaff, Arizona.  This conference will 
focus on issues affecting the practice and will occur con-
currently with the Arizona Hydrological Society annual 
meeting.  There will be ample opportunity to attend both 
technical sessions and enjoy fantastic geologic field trips.  
Keep your eye on the AIPG website!

• In late spring of 2008, the AEG News and AIPG’s The 
Professional Geologist will be published jointly on an experi-
mental basis.  The hope is that the joint publication of our 
respective news journals may become a permanent coopera-
tive effort.
AIPG headquarters is the home of resources for members and 

sections.  Headquarters is available to assist sections to create 
a website, do broadcast e-mailings to section members about 
critical section issues, provide electronic mailing lists, and to 
generally support section activities relating to advancing the 
profession.

Finally, some members of AIPG have been working to develop 
an official position statement regarding global warming/climate 
change. When a draft statement is assembled, your commentary 
will be requested.  The draft statement will appear on the AIPG 
website and in TPG…so be on the lookout! 
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Compiled by David M. Abbott, Jr., CPG-04570,
2266 Forest Street, Denver, CO 80207-3831,
303-394-0321, fax 303-394-0543, dmageol@msn.com

Are You Prepared 
to Answer a Client’s 

Questions About Global 
Warming?

The headline for this topic was the 
title of Gail Gibson’s “Editor’s Corner” 
in the May-June 2007 issue of the TPG. 
Gibson, CPG-09993, describes his con-
versation with a neighbor who installs 
gutters and drains for a living and who 
wondered if larger sizes would be needed 
for the increased rains anticipated (at 
least in some areas) as a result of global 
warming. As Gibson notes, his neighbor 
told him, “After all, you have all those 
letters behind your name.” If you didn’t 
read Gibson’s column, I suggest you do 
so.

Gibson’s conversation with his neigh-
bor is an example of Standard 2.4 of the 
AIPG Code of Ethics in action. Standard 
2.4 states, “Members should promote 
public awareness of the effects of geology 
and geological processes on the quality 
of life.” What do we say to the frequently 
encountered questions like these? Our 
answers are a subtle but vitally impor-
tant part of creating the image of our 
profession.

President Kel Buchanan’s, CPG-
06058, message “Climate change, the 
Club of Rome and the IPCC” in the May/
June TPG addresses a similar theme. 
Buchanan points out that in its very 
popular 1973 book, Limits to Growth, 
the Second Report to the Club of Rome, 
the authors, a group of MIT scientists 
predicted worldwide catastrophic oil 
shortages and a depletion of reserves by 
the year 2000. Despite later recognition 
of the junk science character of the book, 
the Club of Rome and others continue 
with their “doom and gloom” rhetoric, 
which has become “the truth” in popular 
media and must be considered as gener-
ally accepted by the public. This brings 

us back to Gibson’s conversation with his 
neighbor and our general ability to affect 
public opinion. We can make a difference 
in many small and some large ways, if 
we are willing to do so.

Acceptance then 
Unacceptance of a Job 

Offer (Columns 8, July ′86, 
and 10, September ′86)
A geoscience department head wrote, 

“My department is in the process of con-
ducting a job search for a new [faculty 
position]. We invited three candidates 
to campus and offered the job to our top 
pick. We gave this individual about a 
week to consider our offer and during 
this time he accepted and made a verbal 
commitment to come to [our institution]. 
We then sent this individual contracts in 
the mail and asked that they be returned 
[within a short but reasonable time 
period]. After giving his verbal commit-
ment this individual was advised by a 
faculty mentor at his Ph.D. institution 
that another, and possibly better, job had 
become available and that our new-hire 
should interview for this other job and 
advise us that he might not be coming 
to [my institution] after all.

“We, after getting a verbal commit-
ment, had advised our other job candi-
dates that they were no longer in the 
running for [our] position. We acted 
quickly in advising the unsuccessful 
candidates so that they would know the 
situation as they pursued other employ-
ment. We have obviously been placed in 
an awkward position.

“I have since learned that at least 
several other faculty at the mentor’s 
institution agree that the verbal com-
mitment is not binding, and that a job 
applicant should be free to pursue other 
employment even if it means reneging 
on the verbal acceptance of the offered 

position. In an email, I also learned that 
the mentor had polled faculty at another 
institution where he was visiting and 
that they also believe it is okay to con-
tinue to search for a job despite verbal 
acceptance of a position. We have polled 
others in another department [at our 
institution] and found some who support 
each position.

“It seems to me, for the job-hiring pro-
cess to work, everyone needs to be on one 
page. The system falls apart when some 
view the verbal acceptance as binding, 
and others don’t. This cuts both ways. 
Obviously a job applicant wouldn’t want 
the hiring department to renege an offer 
because a better candidate came forward 
late in the process.

“I would like your opinion as to wheth-
er a job applicant should feel bound by a 
verbal acceptance of a job offer.

“I’d also like to suggest that it would 
be very appropriate for the profession 
to develop and publish a policy of ethics 
related to the job-hiring process, both for 
academic and nonacademic employers. 
Perhaps this is something you might be 
interested in pursuing?” (The preced-
ing letter was slightly edited to remove 
identifying information.)

It has been eleven years since a ques-
tion of this type has been addressed in this 
column. It is certainly worth revisiting 
the issue. The central question presented 
is whether one’s verbal commitment is as 
good a written commitment. There was 
a time when a person’s word was his or 
her bond, when written contracts were 
not believed necessary in all cases. But 
is that still the case? For many of us, it 
is. Obviously it is not for others. The ulti-
mate question is whether an agreement, 
a contract, has been reached. Certainly, 
when it gets down to the brass tacks of 
legal dispute, a signed document is a far 
better piece of evidence than someone’s 
oral recollections, but that is a question 
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of the strength of one type of evidence 
compared with another in proving a case. 
This is an example where what is legally 
enforceable differs from what is mor-
ally or ethically important. Memories of 
someone’s failure to meet an important 
verbal commitment can last for decades 
and can potentially negatively impact 
one’s professional reputation in many, 
usually subtle, ways.

The previous discussions of this sub-
ject addressed several issues related to 
the situation including looking at the 
question from both the employer’s and 
potential employee’s side. One issue 
related to the expenses incurred by the 
hiring institution for travel and moving 
of the potential employee. Another issue 
addressed the situation where changed 
circumstances occurring after the initial 
offer and acceptance had been made. 
Both business and personal events, such 
as a major accident, can materially 
change the situation.

Discussions of this topic made clear 
that prompt and clear discussions of the 
changed circumstance can make a great 
deal of difference in the way both the 
employer and potential employee view 
each other. One employer recounted fol-
lowing through with a job offer after the 
individual to whom the offer had been 
made had sold his home in preparation 
for moving to the new job even though a 
dramatic change in the business climate 
and therefore the need for the new posi-
tion had occurred. Others observed that 
having the potential employee back out 
sooner rather than later may avoid the 
situation where an unhappy employee 
does less than fully satisfactory work and 
whose negative feelings adversely affect 
those around him or her.

Another related issue is that of 
employer-employee loyalty. There was 
a time when many held positions with 
one employer for life, when the employee 
could depend on the job and benefits 
being there in return for a job well done. 
That time is largely passed in the corpo-
rate world. Even in the academy, where 
tenure assures job protection for those 
who receive it, the road to tenure is less 
certain than perhaps it once was. Many 
positions are no longer tenure-track to 
begin with. Even with a tenure-track 
position, tenure reviews are becoming 

tougher in many institutions as are 
provisions for dismissing tenured faculty 
who are no longer adequately perform-
ing their responsibilities but instead are 
coasting along.

I don’t know whether a tenure-track 
versus a non-tenure track position was 
an issue in the specific case prompting 
this discussion. Assume that the initial 
position was a non-tenure track position 
and that the newly opened position the 
applicant’s mentor identified was a ten-
ure track position. If this were the case, 
I imagine many of us would understand 
the applicant’s desire to pursue the 
tenure-track position instead. A letter 
from the applicant to the first institu-
tion describing the desire to pursue 
a tenure-track position rather than a 
non-tenure track one might well improve 
the institution’s view of the applicant. 
Perhaps not.

Regardless, there are those who 
believe that having once agreed to accept 
the position offered, one is obliged to 
accept it, even if only for one year. This 
becomes an issue of integrity where one 
does what one believes is the morally and 
ethically correct thing to do even though 
there is a real personal cost, in this 
assumed case foregoing the potential 
tenure-track position at this time (see 
my review of Stephen L. Carter’s 1996 
book, Integrity, in column 37, December 
1998). 

The letter initiating this discussion 
touched briefly on another topic worthy 
of discussion, namely the institution’s 
need to contact the previously rejected 
candidates for the position to let them 
know that the position was again open. 
Indeed, there is the distinct possibility 
that the previously rejected candidates 
may have found other positions leaving 
this critical position for the department 
in question open. Certainly this is an 
embarrassing situation for the institu-
tion, but one I’d face and go through 
with, given the situation. But what 
about the feelings of the initially rejected 
applicants? Knowing that you weren’t 
the first choice is obviously some sort 
of blow to one’s ego. Would you renew 
your application for the position? Why 
or why not? 

The individual who contacted me 
asked “that we as a profession adopt 

and circulate a set of ethical guidelines 
for hiring. Jobs for academic positions 
are advertised in a limited number of 
publications, and most of these have 
some type of association with a geological 
organization. Perhaps these organiza-
tions could agree on and publish these 
guidelines alongside the classified ads 
(be they print or electronic). Respondents 
to the ads would be expected to follow the 
guidelines. Potential employers placing 
ads could be required to sign an assur-
ance that the hiring organization will 
also follow the rules. An approach such 
as this would establish a profession-wide 
standard, and provide some measure of 
protection to both sides involved in the 
process.

“The approach I outline could also 
work for some, but perhaps not all, job 
hiring in nonacademic sectors. Still, the 
establishment of a standard would be 
useful to all. I wonder if there would be 
value to adding a question to your col-
umn asking for opinion about whether 
the profession should, in fact, develop 
and circulate a set of ethical guidelines 
for hiring?” 

What do you think of this suggestion? 
It prompted me to send a draft of this 
topic along with copies of columns 8 and 
10 to various appropriate individuals 
at GSA and AGI because I believe that 
these two organizations are more closely 
linked to the academic community than 
are other major geoscience organiza-
tions. There has been no response from 
either organization after two months. 
Again, would creation of guidelines for 
ethical hiring be a project that you would 
like to participate and support? If so, let 
me know.

As always, your comments on and 
experiences with this topic are wel-
come.

The Use of Professional 
Seals, Electronic and 

Otherwise 
The use of professional seals has again 

cropped up.1 The professional reports 
I generate are all transmitted in PDF 
form, sometimes also accompanied by 
one or more paper copies. My sense that 
this is true of most professional reports 
these days, that most of the copies 

1. I first addressed the subject of electronic seals in column 2 (December 1995) and re-visited the issue of electronic reports in column 90 
(March 2004). AIPG adopted a Policy on the Use of Professional Seals in January 2006 that addressed (1) the responsibility assumed 
by those who seal(s) were used and (2) recommended the adoption of legal proscriptions against making changes to a sealed document 
without the consent of those whose seals were attached. This policy is available on AIPG’s website under “Policies” on the left-hand 
side of the home page.
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Geologic Ethics & 
Professional Practices
is now available on CD

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

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

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

distributed are electronic with perhaps 
a few paper copies that are placed in 
archive files. If this is true, how are 
professional seals attached? Various 
jurisdictions, the ASBOG states and oth-
ers, want the seals of those geoscientists 
responsible for the work included as 
part of the report and associated maps, 
etc. Because of the increasing use of 
electronic format, there is an increasing 
need for professional stamps that can be 
electronically reproduced.

My AIPG CPG, DPA CPG, and 
Wyoming PG stamps are embossing 
stamps, the hardest type to duplicate 
and the type least well scanned electroni-
cally. My Texas PG seal is a self-inking 
stamp pad and my Utah PG seal is elec-
tronic, both of these scan nicely. AIPG 
CPG seals are available as self-inking 
stamp pads. The problem, particularly 
with the Utah electronic seal, is that 
because it is electronic, it is potentially 
the easiest for someone to lift off an 
electronic document copy and paste into 
another report, or version of my report, 
by those willing to do such things. Early 
in my career, I met a CPG who refused to 
acknowledge as a true and accurate copy 
of his report and maps any page or map 
that did not have his embossed seal on 
it until he had compared the copy to his 
original on a light table. While this may 
seem extreme, it reflected this fellow’s 
sad experience.

A similar problem can occur with elec-
tronic signatures. I have an electronic 
copy of my signature that I use for vari-
ous documents. An unscrupulous person 
could lift it out of a document.

Then there is the question of docu-
ments prepared, signed, and sealed by 
a team who live in different areas. I do 
much of my work through Behre Dolbear 
& Company (USA), Inc., an international 
mining consulting firm whose profes-
sionals are scattered around the US 
and the rest of the world. We collaborate 
electronically. Behre Dolbear’s reports 
are signed by a company officer although 
the various professionals who worked 
on a project and their qualifications are 
made part of the final report.2 Requiring 
each contributing professional to sign 
and seal the document would result in 
either a separate signature page for each 
professional—a common way such situa-
tions are handled in legal documents—or 

someone would have to collect electronic 
copies of signatures and seals in a central 
office and affix them when appropriate. 
I’m personally skeptical about engaging 
in the latter practice. I want to keep 
control of my seals.3

I sent the foregoing discussion to 
members of the Ethics Committee for 
their comments. I specifically asked 
them if I am being overly paranoid about 
the possibilities of misuse. Misuse is 
uncommon, but not unknown. Does the 
low probability of a high risk warrant 
extra precautions?

I also asked, as a policy question, 
should AIPG create and allow its mem-
bers to use an electronic CPG seal? 
Currently, CPG seals are available in 
embossing or self-inking stamps. The 
self-inking stamps currently use black 
ink. Should they be offered with dark 
blue ink? I prefer using blue ink when 
signing documents because that makes 
it easy to distinguish between originals 
and photocopies, should that become an 
issue. Their responses follow.

Ron Yarbrough, CPG-06545, com-
mented, “I guess I am lucky—I largely 
work for attorneys and permits. Thus, 
I mail an original or hand deliver a 
permit—they are too large to mail and 
they want 5 copies. No, you are not para-
noid—we must all be careful. Thank you 
for bringing this problem to our atten-
tion. All AIPG members should be made 
aware of the potential problem.”

Perry Rahn, CPG-03724, responded, 
“I am distrustful of computers in gen-
eral. I prefer the real McCoy, i.e. the old 
fashioned seal (some even have the paper 
indented under the stamp), signed, and 
mailed by snail mail. I would even dis-
trust an AIPG electronic seal. Recently 
I was sent an email showing tornadoes 
associated with Hurricane Katrina. It 
was a hoax; there were no tornadoes. I 
was sent an email of a burning BP oil rig. 
It was a hoax; it was a burning India gov-
ernment facility. See what I mean about 
distrust? Concerning your main question 
here, I would say if you write a consulting 
report, send it by email. But also send a 
snail mail copy with the seal.”

Mike Ruddy, CPG-09741, replied, 
“No, you are not being overly paranoid 
regarding protection of your professional 
stamp and signature. I worry just the 
same, and for that matter, my signature 

and stamp are only sent when the final 
document is sent via US mail. I do not 
send e-mail transmittals with an elec-
tronic stamp. I realize all reporting and 
related documents bearing one’s seal and 

2. Full resumes of the professionals involved are usually attached as an appendix to the report and summaries of the relevant qualifica-
tions (license numbers, certifications, etc.) are included within the text of the report

3. I should note that AIPG has an electronic version of my signature from my service as national secretary. HQ used it on both routine 
correspondence like standard applicant letters and on other letters for which they would send out the draft for my approval.
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signature are not the same. I am only 
speaking for a situation such as mine. 

“Perhaps one can have a transmittal 
with only the individual’s signature and 
perhaps a ‘coded’ reference to the license 
number of the individual. The individual 
to whom one is sending the transmittal 
will have to know how to decipher a code. 
But, if the communications between 
these individuals is frequent, then a com-
mon understanding between the coded 
license number and all recipients should 
be well established with heavy wording 
that confidentiality is adhered to.

“With the manner in which our indus-
try and profession change with time, 
perhaps the issuing state or organiza-
tion can come up with a resolution 
that our signature, license, and stamp 
is secure when sending electronically. 
If this were the case, I would be more 
than happy to pay any additional costs 
for this preventative measure to assure 
my license numbers, signature, and the 
like, are being protected. Once again, I 
do not promote the idea of sending our 
signatures, license numbers, and stamp 
out to the internet world. There is way 
too much risk today with stolen identi-
ties, and more for professional stolen 
identities.” 

Ruddy also noted, “when I worked 
at Analytical Biological Laboratories in 
Columbia, MO, every copy of an original 
document was stamped ‘this is a copy of 
the original document’ with a signature 
of who copied it, the date, and, if appli-
cable, the time.”

Ted Wilton, CPG-07659, wrote, “An 
interesting question, indeed! Like some 
others, I am somewhat distrustful of the 
cyber world and some who populate it. 
Although I think that the chances that 
someone might copy one’s seal and signa-
ture are remote, such a ‘theft’ is possible. 
Therefore, caution is required. I suspect 
that if you ‘lock’ your PDF files it will 
be sufficiently secure for your purposes, 
but other electronic documents may very 
well be at risk.”

Larry Davis, CPG-07105, noted, 
“While I am a heavy user of cyberworld, 
I still feel strongly that legal docu-
ments should be in hard copy. Virtual 
signatures are fine for your tax returns, 
but professional work needs that raised 
seal and genuine certification. These 
days, you can get hard copy to almost 
anywhere in the world within 48 hours 
(I didn’t use “days” because I’ve been 
trapped once by the international date-
line going the “wrong” way...48 hours = 
three days). The price, at most, is $50 

or so. I’d call that cheap insurance. The 
best protection is to tell your clients that 
you will only deliver ‘official’ documents 
in hard copy with the real signature (ink 
color is meaningless in today’s world of 
cheap color lasers) and raised seal. I am 
especially distrustful of Utah’s electronic 
version. All of my certification states 
(NH, KY, SC) have embossed seals.

“As to AIPG seal—I think that here, 
there is a little more leeway. I believe 
that it serves as ‘official’ in only a couple 
of states. Otherwise, it is a ‘certification’ 
that carries little or no legal authority 
(this, of course, is one of AIPG’s prob-
lems). I would go for whatever serves 
our membership. If people want an 
electronic version, then OK. It should 
have as much copy protection as we 
can muster. In our case, it is unlikely 
that even a determined mis-user would 
have the hacking abilities necessary to 
overcome protection. Furthermore, what 
good would it do the kind of person who 
does have the necessary hacking abili-
ties? There is far more money to be made 
elsewhere.”

Rima Petrosian, CPG-10038, com-
mented, “I work for the State of Texas 
and we have to sign our documents 
electronically because that is how many 
of them exist on our website, how we dis-
tribute our work, and the agency wants 
us to make sure that we display our seal 
paid for by the consumers, all Texans. We 
really do not have a choice so everyone 
so far has gone along with it. For private 
consulting work it might be different. 
Thankfully, no one really seems to want 
the identity of being a government geo-
scientist. Kidding aside, I can see when 
you don’t have the state coffers and an 
attorney general responsible for lawsuits 
and the incumbent costs of professional 
seal protection, that you would not want 
the electronic medium. 

“I like the suggestion of having an 
electronic seal for AIPG because I rarely, 
if ever, have used the certification. There 
are counterfeit everything available, and 
I see no particular reason that geologists 
should try to protect ourselves in to our 
detriment for working in the electronic 
world. As a public servant having many 
years to go in the profession, I have to 
trust that all will work out in the end 
through the early adopters paving the 
way. I believe that this way is already 
paved but it has a few potholes we need 
to swerve around if we see them.”

Clearly, there are some differences 
of opinion in the foregoing comments. 
These differences reflect differences in 

types of practice (government versus pri-
vate) and in the types of reports prepared 
(those going into a public file of some 
sort, such as a permit application, ver-
sus those prepared for a client’s private, 
internal use). For those of us in natural 
resources business, AIPG certification is 
recognized by Australian, Canadian, and 
other foreign jurisdictions as an accept-
able qualification as a Competent Person 
(Australia and elsewhere) or a Qualified 
Person (Canada), designation required 
for various technical reports. As noted 
above, only the embossing seals are dif-
ficult to duplicate electronically. 

Unfortunately, applying security set-
tings to a PDF file, as suggested by Ted 
Wilton, does not prevent someone from 
scanning a printed document or other-
wise converting it into electronic form. 
Fortunately, if someone should alter one 
your reports or create a wholly fictitious 
report using your name, your statement 
that the document purporting to be your 
work is not can help those looking to 
sue prove that forgery is involved. This 
may involve some hassle, but it is a good 
defense.

Additional comments and experiences 
with electronic seals and documents are 
welcomed.

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

Vote!
for the 2008 AIPG 
National Offi cers at

www.aipg.org
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Martin J. Andrejko, CPG-08512, Assistant Vice President,
XL Design Professional, 520 Eagleview Blvd., Exton, PA 19341,
Phone: 610-321-9227, Fax: 610-458-8667,
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Back in Column #7, Project 
Management (Jan/Feb 2005 issue), I 
briefly hit on file management. In that 
article I promised to address this issue 
further. I kind of forgot about that until 
a work colleague, Mark Creager, CPG-
07871, suggested that I do a “what to do 
with records” column. So here you go.

The first thing is that, you or your firm 
should have a coherent and consistent 
system of filing and file retention. From 
an administrative point of view, the 
value of having a defined filing system 
means that anyone from your firm can 
pick up a file and be able to find the 
required information without having 
to wade through a pile of papers. The 
consulting firms that I had worked for 
in the past used 6-part binder clip fold-
ers where each section was for specific 
information. This not only helped in 
reminding me what I needed to keep, 
but it also kept it in an orderly fashion. 
Putting all of the materials into a single 
manila or accordion folder is not going 
to help you find things easily. In my 
current job as a professional liability 
underwriter, we use 4-part binder clip 
folders and use several pre-printed tabs 
within each part so that it is easy for 
another underwriter to pick up my file 
and be able to find critical documents. 
This filing system also helps internal and 
external auditors who may need to look 
at our files to find the pertinent informa-
tion that they wish to review.

The next thing is to determine what 
to keep and what not to keep. Some folks 
are of the pack rat mentality where they 
keep everything including that cross-
section that was drawn on the cocktail 
napkin. This creates the potential for 

conflicting materials to be contained in 
the file and also takes up a lot of stor-
age space. Others take the minimalist 
approach and once a project is completed, 
they throw everything out so there is no 
“smoking gun”. The problem with this 
approach is that in some jurisdictions a 
judge can instruct a jury that they are 
free to assume that if there were informa-
tion in the file, it would be detrimental to 
the defendant’s case. I don’t think I want 
a jury to be left to their imagination. In 
general, the materials contained in a file 
are more likely to help rather than hurt 
your defense of a claim.

As a project progresses, you will 
accumulate temporary documents such 
as drafts, rough calculations, sketches 
etc. While these temporary documents 
are important during the active portion 
of the project, once the final documents 
have been issued, these drafts should 
generally be culled from the files. The 
only exception to keeping draft docu-
ments is you want to keep copies of any 
client-reviewed drafts that contain the 
client’s comments. This prevents the 
client from developing selective amnesia 
when they claim they didn’t tell you to 
make a specific change. When you can 
show them their own written comments, 
they have a hard time making that argu-
ment. You will want to keep such perma-
nent documents such as final documents 
and drawings, correspondence (mail, 
email, and telephone logs), meeting min-
utes, and field log books. Maintaining 
copies of correspondence, meeting min-
utes and field log books are going to 
provide you with that contemporaneous 
documentation of the project that will 
be helpful in defending a liability claim. 

You should also keep copies of the final 
project contract along with draft copies 
that were used during contract negotia-
tion. This will help in documenting the 
negotiation and give an indication of the 
thought process of both parties during 
the negotiation stage.

Make sure to review the contents of 
the file for things that you might not 
want others to see. What I mean by this is 
that you have to be careful with what you 
write in your files. Assume that someone 
else is going to read the file and that they 
are going to look for whatever they can 
find to raise issues. In the past I have 
done project file reviews of insureds and 
have found some the following somewhat 
humorous things:
• While reviewing a firm’s Ottawa, 

Canada office I found someone’s fanta-
sy hockey pool in the file. A plaintiff’s 
attorney could have really brought 
into question the intelligence of the 
project manager because he had cho-
sen as his goalie, Ron Hextall (near 
the end of his career) when Curtis 
Joseph (in his prime) was available. 
Okay, maybe that plaintiff’s attorney 
wouldn’t have done this, but any hock-
ey fan would question this choice.

• An internally-reviewed draft was con-
tained in the file of one of the firm’s US 
offices and gave some insight as to how 
the US office viewed their Canadian 
counterparts. On the front page of 
the document was something like “I 
wonder how the Toronto people would 
do this, eh?” There was no mention of 
toques, back bacon or hosers but it just 
creates something that a plaintiff’s 
attorney can use during the course of 
a case. 
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HAVE YOU SIGNED UP A
MEMBER LATELY?

REQUIREMENTS FOR GENERAL MEMBERSHIP

EDUCATION: 30 semester or 45 quarter hours in geological sciences*
with a baccalaureate or higher degree

SPONSORS: 1 required from a CPG or Member

SIGN-UP FEE (prorated): Dec-Mar = $80; Apr-Jun = $60;
Jul-Sep = $40; Oct-Nov = $20

ANNUAL DUES: $80 plus Section dues

APPLICATION: Available on website www.aipg.org

*As defined by the American Geological Institute, a geological science is any of the subdisci-
plinary specialties that are part of the science of geology, e.g., geophysics, geochemistry, paleon-
tology, petrology, etc.

• My absolute favorite was copies of a 
field book that were contained in a file. 
The field book contained daily field 
notes of what activities took place on 
a specific site. Apparently the note 
taker wasn’t overly fond of the client’s 
representative based on an entry that 
read “Mary, from (client’s name) is a 
real (expletive deleted)!” Imagine the 
fun a plaintiff’s attorney could have 
with this! It doesn’t matter if this was 
an accurate assessment of Mary. It 
just raises unnecessary questions.
An important thing to remember with 

your internal document drafts is that 
even though you may purge the paper 
copy from the file, an electronic copy of 
that draft is probably resident on your 
server. You’ll need to work with your IT 
folks to deal with this issue.

Some firms have started the process of 
maintaining paperless copies of project 
files by scanning the papers in order to 
reduce the space required to store them. 
It is important to make sure that this 
electronic archive is properly backed up 
in the event of failure of the primary 
storage media. Even more important 
is to make sure that the back up copy 
is maintained off site. Some years ago, 
Creager had made the recommendation 
for one of our insured’s to be sure to keep 
the back up copies offsite. At the time 
of his visit, the insured just threw the 
tapes in a desk drawer. They acted on 
Creager’s recommendation immediately 

which saved them a lot of aggravation. 
It turns out two weeks after Creager’s 
visit, the insured’s office was flooded 
and their computers were destroyed. 
Having the backup media offsite allowed 
the insured to get back running with 
minimal disruption.

Okay, now you’ve got the files but how 
long do you keep them? Here is where I 
get to give my favorite lawyer response, 
“It depends.” It depends firstly on what 
your contract with the client says about 
how long to maintain the files. If your 
firm ever did any work on nuclear power 
plants, there are probably final report 
binders and other materials from those 
plants in your company’s library because 
of the file maintenance requirements. 
Absent any contractual requirements, 
you will want to see what the statute 
of repose is in the jurisdiction where 
the project was performed. A statute 
of repose bars actions against you after 
a specified period of time following the 
completion of services or substantial 
completion of construction. This differs 
from a statute of limitations which bars 
actions against you after a specified peri-
od of time following an injury or discov-
ery of a deficiency. The American Council 
of Engineering Companies (ACEC) has 
put together a state by state listing of 
statutes of repose and limitations and 
is available at http://www.acec.org/
advocacy/statute_of_repose_limita-
tions.pdf. 

Let’s say that you have a file and 
it is a year after the expiration of the 
statute of repose. Is it time to throw out 
the entire file? Again it depends. There 
is some valuable information in that file 
that might help you with another project. 
One firm that I worked for kept a library 
of past reports and also had offsite stor-
age of the main project files. They also 
maintained a database where you could 
search by zip code to determine if other 
projects were done in the area. There 
were many times when the database 
search revealed nearby jobs that gener-
ated data that would be helpful in giving 
background info on the new job. I would 
suggest that you, at a minimum, keep 
any copies of any project deliverables and 
a copy of the project contract. This way 
if any other issues crop up, you at least 
have copies of the main documents.

The biggest thing to remember is that 
whatever file maintenance protocol that 
you decide on, it needs to be used on a 
consistent basis. If your files are not 
set up like your protocol says, then the 
plaintiff’s attorney is going to be able to 
raise all sorts of questions.

Send comments to: Martin Andrejko, 
CPG-08512, Assistant Vice President, 
XL Design Professional, 520 Eagleview 
Blvd., Exton, PA 19341, (610) 321-9227, 
Fax (610) 458-8667, e-mail: martin.
andrejko@xlgroup.com.
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Ten Cardinal Sins 
of Small Business 
Marketing: Part I
Duane A. Carey, CPG-10305

A local bank here in Maryland recent-
ly held a seminar series for their clients. 
I gave a seminar focused on some of the 
most common marketing mistakes made 
by small business owners. For the next 
several columns, I will discuss these 
10 Cardinal Sins of Small Business 
Marketing and give some examples of 
how to do it right. Here are the first 
three sins.

Sin #1: Penny-Wise and 
Pound-Foolish

The first sin is one you’ve seen a 
hundred times. Many small businesses 
simply do not invest the money and time 
required to build a consistent, profes-
sional image. Like it or not, your image 
is like your vocabulary: if it’s lacking, 
people will view you in a negative light. 
I’m not talking about image in the nega-
tive context of form-over-function, or 
fake-it-‘til-you-make-it, I’m simply talk-
ing about the level of professionalism 
upon which people will judge you.

What are some of the tell-tale signs 
that “I’m Small”?:

• Perforated business cards from your 
local office supply store or free cards 
from the internet. I’ve actually seen 
some that have “Free Business Cards” 
printed on the back with the accom-
panying web site!

• Do-it-yourself flyers

• “Letterhead” that you’ve made on your 
inkjet printer

• No website

• No URL-based email address (e.g., 
careyswelldrilling@aol.com vs duane@
careyswelldrilling.com)

• No logo

• Poor follow-through

• Bad company name or product name

The images created by these missteps 
are damaging to your credibility because 
they indicate one of three things. Either 
you’re not confident that you will be in 
business very long, you’re too cheap to 
invest in the company, or you simply 
don’t know any better. Either way, 
these all portend a bleak future for the 
business.

A nice example of the importance 
of image, and how simple it can be to 
do it right, is a market research study 
that was done for a dental practice 
doing direct mail. The campaign was 
split into three segments. The first seg-
ment included only the basic information 
about the dental practice, the second also 
included a biography of the dentist, and 
the third included the biography and a 
professional headshot of the dentist. It’s 
certainly no surprise that the headshot 
segment was by far the most successful. 
People want to feel like they know who 
you are. If you put forward the correct 
image, they will feel much more com-
fortable with you. You could have your 
spouse take a photo of you standing 
against the living room wall, but it’s very 
unlikely that the photo would be prop-
erly composed and professional looking. 
Instead, for less than a hundred bucks, 
you could have a professional do it and 
you’ll have a nice, inviting photo to place 
on your website and other promotional 
materials, where appropriate.

Sin #2: “Budgets? 
Budgets? We don’t need 
no stinking budgets.”

Many small business owners feel 
like they are not in control. They are 
often reactive and seldom proactive. A 
well-conceived budget, however, can go 
a long way toward introducing rational-
ity and predictability to the business, 
which helps you feel in control. Budgets 

don’t just help to prevent overspending, 
they also prevent underspending. If you 
set a monthly marketing budget, and 
actually set aside the money to fund it, 
it forces you to proactively do the things 
to build the business and maintain that 
important image. Think of it like the 
financial planning advice that suggests 
you pay yourself first each month, by 
funding your retirement plans, prior to 
paying the other bills. That forces you 
to do it and not find an excuse not to in 
the end.

My most successful clients set mar-
keting budgets based on a percentage of 
total sales, either on an annual or month-
ly basis. This approach can give you a 
little flexibility to spend less in down 
months, but still be actively engaged. 
People always ask for rules of thumb on 
what percentage of sales makes a good 
budget. As much as I hate to cite rules of 
thumb, because they can be wildly inap-
propriate, the most common percentage 
among our clients is 4 to 6 percent, but 
the range is from 1% to upwards of 20% 
depending on the type of business.

Sin #3: Casting a Line 
Instead of a Net

Most people know what a target mar-
ket is, but how should it be defined for 
you? In short, it should be more than 
just your direct customers who actually 
pay your invoices. There are many more 
people who need to know about you. Who 
needs to know about you and hear from 
you on a regular basis?
• Customers past & present
• Influencers
• Vendors
• Referral sources
• Employees
• Community organizations that are 

resources
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• Select Competitors
• Media 

Let’s talk about a few of these. 
Influencers are people whose opinions 
will influence the decisions of the ultimate 
buyer (client). If you’re an environmental 
consultant, for example, the opinions of 
the regulators overseeing your clients 
or potential clients are very important. 
Although they are barred from formally 
recommending consultants, their reac-
tions can lend tacit approval in the eyes 
of the clients. So you need to market 
your company to these very influential 
regulators. Include them on your email 
newsletter list to keep them up to date 
on your news, communicate with them 
often, send them reprints of articles that 
they might find of interest, etc.

It may seem counterintuitive to mar-
ket to you competitors, but these people 
can often send you a lot of work if you 
manage the relationship correctly. Treat 
each other fairly and respectfully, and 
there may be many opportunities to send 
each other some work. In some cases, one 
of you will have a special expertise that 
can better serve the client, and in other 
cases, you may simply not have enough 
staff to handle the work. Obviously, 
you need to tread lightly when it comes 
to competitors, but there’s also a lot of 

opportunity in this target market. In 
my own company, for example, there 
is one business in my local market who 
is a true competitor, but we work very 
closely together, and I have become their 
largest client! It’s the old adage: keep 
your friends close, and your enemies 
even closer.

Finally, don’t forget to frequently com-
municate with the media. Remember 
that they are not there to report the 
news, they are there to sell advertising 
– the news is just filler! Ninety percent of 
what’s reported in the news is generated 
by public relations these days, not old-
fashioned gum-shoe reporting. Producers 
and editors receive hundreds of emails 
and faxes every day with “news” items 
and they use these to follow-up with the 
senders and write stories. Stay in touch 
with them and they will think of you the 
next time a geologic phenomenon makes 
news. You will instantly be the expert 
once they quote you in the paper or put 
your face on TV. 

Watch for the next several sins next 
issue. Until then, go forth and sin no 
more!

Duane Carey is President of IMPACT 
Marketing & Public Relations in 
Columbia, Maryland. He was a consult-

ing hydrogeologist for 11 years prior to 
launching a marketing consulting firm 
in 2003. He earned his MBA at Johns 
Hopkins University (JHU), and is a 
Certified Professional Geologist (#10305) 
and past President of the Capitol Section 
of AIPG. In late 2005, he took over the 
helm of IMPACT, which was founded in 
1990 by one of his professors at JHU. 
He can be reached at 410-312-0081 or 
duane@MilkYourMarketing.com

Is Your Profile 
Correct?

It is important to keep your 
address, phone numbers, and e-
mail information up to date in our 
records. Please take the time to 
go to the AIPG National Website 
<www.aipg.org> login to the mem-
ber portion of the site and make 
sure your information is correct. 
You can edit your record online. 
If you do not know your login and 
password you can e-mail National 
Headquarters at aipg@aipg.org or 
call (303) 412-6205.

AIPG MEMBER APPLICATION
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To Wiki 
     or Not 
           To Wiki

Nancy Price, SA-0382

There was always a computer at my 
house when I was growing up. I never 
had to handwrite homework assign-
ments and essays. Nintendo games were 
supplemented by a multitude of comput-
er games hosted on a range of systems, 
including the Commodore 64, DOS, and 
Windows. In this way, I guess you could 
say I am a member of the computer gen-
eration. I never had to use a typewriter 
and I never knew of the extra time that 
went into correcting just a few simple 
errors. Although my early computer use 
spanned the dawn of the internet, using 
AOL, online chat rooms, or even email 
wasn’t a reality for me until the very end 
my time in high school and the beginning 
of college. So, despite my life experience 
with computers, I didn’t grow up with 
the internet.

Researching an academic paper back 
in those days involved a little work. It 
usually centered around a trip to the 
school or public library. Let’s say you 
were researching the topic of domestic 
dogs. The encyclopedia would be a safe 
place to start, giving general information 
about dogs: when they were domesti-
cated, the many varieties of subspecies, 
and maybe a little on dog shows. This 
information was far from comprehensive 
for an entire paper, so the next step usu-
ally involved using a specialized source, 
such as a book. If you were lucky, you 
found at least one book that you could use 
and sometimes maybe more. Hopefully, 
the books that you did find were easy 
enough to understand on your academic 
skill level. For some topics, academic 
reviews or journals were sometimes 
necessary to successfully build on a topic 
for a paper. These references tend to 
contain specific and complex information 
that were notoriously difficult to under-

stand, particularly at the high school or 
middle school level. After many hours 
at the library, you gathered all your 
references and went home to start work 
on the paper.

Research today is much different. 
Instead of starting in the library, the 
majority of students start on the inter-
net from the comfort of their homes or 
dorm rooms. They can search the library 
catalogues online and download the 
PDFs of highlighted papers. If they don’t 
have to go to the library, they won’t. All 
the information they could ever want 
or need is on the internet, right? Who 
needs to spend hours and hours in the 
library when it is all on the internet? 
Well, maybe a student will venture into 
the library to checkout a book they found 
online, but the whole visit may only take 
15-20 minutes. The problem with this 
approach is that everything is NOT on 
the internet. Not all academic journals 
can be downloaded in PDF. The most 
important classic papers may not even 
be archived in PDF because they are 
older than the circa 2000 or later date 
when journals started to become avail-
able online. Few journals have actually 
gone back and scanned older volumes 
to PDF. This means that students may 
have a skewed view of a topic because 
they may only be focusing on the newest 
information. That classic old paper that 
first defined the topic will continue to sit 
on the library shelf collecting dust. 

It is obvious that the majority of the 
students in this nation do not know 
how to properly do library research. In 
college, I took a class that was an abso-
lutely invaluable tutorial in how to use 
the library. I wasn’t just introduced to all 
the different literary sources the library 

contained, but was taught how to use 
those resources to find the information I 
needed. For example, if I type a combina-
tion of keywords related to the topic in 
question into a literary database, I will 
undoubtedly come across at least one 
relevant paper. The reference list of this 
paper will then point me to other papers 
related to the topic that the authors 
found important enough to cite. It is 
through this method that the important 
classic papers can be found and, as far 
as I am concerned, is the easiest way of 
getting to the most pertinent and useful 
papers. Of course I will probably have 
to go to the library to get some of those 
papers, but at least I have a focus and 
will not get overwhelmed by trying to 
find a needle of information in the many 
book stacks. 

Of course, let’s face reality. Most 
students are not going to suddenly start 
spending hours searching the library or 
linking their way from reference list to 
reference list. It is just too much effort. 
This is why professors and teachers have 
started to find “Wikipedia” referenced 
as a source of information. Wikipedia is 
quickly becoming the newest easy way 
out of actually doing a quality literature 
search. For those of you who have never 
heard of the site, Wikipedia is an open 
source online encyclopedia. Open source 
in this case meaning that anyone with a 
username and password to the site can 
add and/or change information that has 
already been posted. The idea is that 
one person starts an entry and then 
other people can come along and include 
additional subsections to that entry, 
enhance a current entry by adding addi-
tional information, or change a wrong 
entry completely. It seems like a good 
idea, but there are some very profound 
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problems that plague the site. The first 
is the lack of references and citations for 
the information posted. Anyone can say 
anything without having to back up his 
or her claims. The Wikipedia people are 
trying to address this issue by making 
a note when a citation is needed. There 
has also been talk about taking away the 
anonymity of the postings, which would 
link a name to a posting and hopefully 
some accountability, but that may be a 
while off. The other issue is that people 
are the ones who are posting and people 
come with tone in their writing as well as 
individually held beliefs. You can imag-
ine the number of times ideologically 
charged topics like the Grand Canyon or 
Intelligent Design have been updated or 
changed in one day. Wikipedia has actu-
ally had to lock certain entries. These 
entries now can only be added to or 
changed by approved parties. The issue 
comes down to how well can you trust 
these entries for accurate information 
and can these entries really be consid-
ered comparable to a print encyclopedia 
in a library.

Like my colleagues, I was skeptical of 
Wikipedia from the start. I discounted 
it as inaccurate and a poor substitute 
for the library. Then I took the plunge 
and surfed the site for a while. I was 
surprised. While some entries disap-
pointed me, many of the entries were 
quite detailed and rather accurate. The 
entries that were well and accurately 
cited also included a reference list that 
could be a good jumping off point for fur-
ther research. You could tell the entries 
that were not well cited by the “citation 
needed” notes after information heavy 
sentences. Those entries were also the 
ones that were the least detailed, a good 
indicator that the person who posted it 
didn’t really know the subject they were 
writing about. During my travels on 

the site, I was also struck by the sheer 
volume of information and variety of 
entries. There were entries on topics that 
would never have earned an entry in a 
print encyclopedia. This is one way that 
makes Wikipedia better than a typical 
print encyclopedia. Also, the information 
that is on Wikipedia is recent and up to 
date. It doesn’t take long after an event 
for the event to trickle its way into the 
entries of the site. Print encyclopedias 
will never have this type of current 
information because by the time it is 
published it is already out of date. 

My time spent surfing Wikipedia left 
me with the feeling that although it 
needs a lot of work now, it has immense 
potential to serve as a pivotal online 
one-stop source for accurate information. 
The world is changing and the informa-
tion age is upon us. We, as professionals, 
scientists, and future geologists cannot 
sit by and continue to ignore Wikipedia. 
For better or worse, open source informa-
tion and online databases are the way 
of the future and the combined work 
power of the human population has the 
potential to do great things to this end. 
We can see this in the collaboration of 
the One-Geology project, which is trying 
to compile a geologic map of the entire 
world. Compiling the geologic informa-
tion into one central place that is open for 
all to access will create an entity that is 
greater than the sum of its parts. Making 
an encyclopedia is time consuming and 
exhausting work. By making it open 
source and online allows the “experts in 
the field” to have a say on the entries 
pertinent to what they do. The informa-
tion is (or at least should be) directly 
from the source. If each person in this 
country takes no more than an hour to 
review entries relevant to their occupa-
tion, skills, or interests, the result will 
lead to a comprehensive and cutting edge 

source of knowledge that was accumulat-
ed with little effort by any one person.

The online character of Wikipedia is 
particularly important when consider-
ing the types of people that will poten-
tially use the site. Up to this point, this 
article has focused on the academic side 
of Wikipedia. Students may be substi-
tuting real research for a quick search 
on Wiki, but what about the rest of 
the internet browsing community? Not 
everyone is a student. In fact, the normal 
everyday American has the potential to 
jump online as well to find information 
on any topic that has an entry. The better 
an entry is on Wikipedia, the more an 
average citizen can potentially learn on 
that topic. The field of geology can really 
benefit from this. If someone interested 
in geology searches for information on 
what types of jobs a geologist can get, 
a comprehensive list with descriptions 
and links would be more enticing than 
no information at all. I am not saying 
that someone interested in becoming a 
geologist is going to be scared away from 
the field by a bad Wiki entry, but rather 
that if this is where people are getting 
their information about geologists than 
a better entry will provide for a more 
comprehensive understanding of geolo-
gists by the public. At a time when the 
public’s attention on the sciences is wan-
ing and when public funds for geology 
are starting to dry up, the more positive 
information we provide the public about 
our field the better off geology will be in 
the future. 

Whether or not you think people 
should be using the library, it is about 
time to face the facts: The internet is 
where a lot of people are getting their 
information. Students are doing their 
research online. The public is educating 
themselves online. Internet research is 
not going to go away; the least we can 
do is make it is as accurate as possible. 
So, go on over to Wikipedia and see what 
it has to say about your little corner of 
geology. If you don’t think it is accurate 
enough, change it. If you don’t think 
it is comprehensive enough, add to it. 
Anything we can do to teach people 
about geology is worthwhile in my book. 
Wikipedia can be a useful tool if we allow 
it to be. 

If you have any ideas, questions, or 
comments about this article, the upcom-
ing article, or any other issues, please 
feel free to contact me via email at: 
nancyaprice@yahoo.com. 
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NEW APPLICANTS AND MEMBERS (4/3/07 - 6/5/07)
Applicants for certification must meet AIPG’s 

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

Applicants for Certified 
Professional Geologist
RI Patrick James Dowling 

Fuss & O’Neill, Inc., 275 Promenade Street, Suite 
350, Providence, RI 02908 

MI Rebecca S. Hart 
1255 S Maple Road, #304, Ann Arbor, MI 48103 

OH Dennis E. Kesmodel 
425 N. Front Street, Apt # 426, Columbus, OH 43215 

OH Jeffrey W. Myers 
10822 New London Eastern Rd, Spencer, OH 44275 

CO Eric P. Nelson 
271 Rock Avenue, Golden, CO 80401 

NY William V. Silveri 
414 E 52nd Street, Apt. 5G, New York, NY 10022 

CO Barton G. Stone 
9048 W 50th Avenue, Unit 1, Arvada, CO 80002 

MA Momin Kamal Uddin 
24 Middlesex Circle, Apt 13, Waltham, MA 02452 

AZ Gustavo A. Zulliger 
47206 N Magma Shaft #9 Road, Superior, AZ 85273 

Applicants Upgrading to CPG
NV J. Kelly Cluer MEM-0982

1287 Crain Street, Carson City, NV 89703 
MI Joseph Degrazia MEM-0213

850 Squire Lane, Milford, MI 48381 
MI Tracy L. Repp MEM-0380

2119 Winewood Avenue, Ann Arbor, MI 48103 

New Certified Professional 
Geologists
AK Peter A. Grey   CPG-11053

2355 Hill Road, Fairbanks, AK 99709
OH John R. Masterson   CPG-11071

354 Fair Street, Berea, OH 44017 
CO Leonard J. Karr, II   CPG-11072

173 White Ash Drive, Golden, CO 80403 

CO Thomas G. Van Arsdale   CPG-11073
11195 W. 17th Avenue #302, Lakewood, CO 80215 

CO Robert V. Perry   CPG-11074
7961 Shaffer Pkwy #5, Littleton, CO 80127 

CO Louis A. Lepry, Jr.   CPG-11075
5856 E. Kettle Place, Centennial, CO 80112 

CO Charles Art Braun   CPG-11076
P.O. Box 233, Idledale, CO 80453 

AK Michael A. Belowich   CPG-11077
Alaska Earth Sciences, Inc., 1125 Snowhill Avenue, 
Wasilla, AK 99654 

MI Charles F. Barker   CPG-11078
9065 Marlowe, Plymouth, MI 48170 

MI Bruce E. Gillett   CPG-11079
1515 Arboretum Dr. SE, Grand Rapids, MI 49546 

NC Margaret E. Venable   CPG-11080
3000 Brady Hoffman Road, Lincolnton, NC 28092 

MI Patrick J. Curry   CPG-11081
8610 Cranmore, Brighton, MI 48116 

WV Jeffrey D. McClure   CPG-11082
109 Grove Ave., Clarksburg, WV 26301 

CO Peter E. Maciulaitis   CPG-11083
865 7th Street, Boulder, CO 80302 

NV Michael B. Ward   CPG-11084
1845 Lexalt Way, Elko, NV 89801 

NV David R. Tretbar   CPG-11086
164 Cascade Dr., Spring Creek, NV 89815 5204 

New Members
HI Stephanie N. Austin   MEM-0941

1015 Aoloa Place #417, Kailua, HI 96734 
MI Kenneth M. Roznay   MEM-0970

39810 Grand River Avenue, C 100, Novi, MI 48375 
GA Thomas M. Keller   MEM-0971

518 Victoria Road, Woodstock, GA 30189 
GA Brian D. Odom   MEM-0972

115 Tom Chapman Blvd. #2202, Warner Robins, GA 
31088 

CO Daniel R. Moir   MEM-0973
4600 W 60th Avenue, Arvada, CO 80003 

FL Michael C. Alfieri   MEM-0974
5300 West Cypress Street, Suite 200, Tampa, FL 
33607 1784 

IL Todd A. Rickey   MEM-0975
1327 West Decorah Road, West Bend, IL 53095 

MI Harry E. Connors   MEM-0976
8341 Hilltop Ct., Washington, MI 48095 

CO Abani R. Samal   MEM-0977
11183 W 17th Avenue, Bldg., 4, Apt 201, Lakewood, 
CO 80215 

AZ Rebecca A. Miller   MEM-0978
933 E Kelm Drive, Phoenix, AZ 85014 

GA Tongai Mazaiwana   MEM-0979
990 Hammond Drive, Suite 400, Atlanta, GA 30328 

SC William E. Bell   MEM-0980
The American Prospector, 1600 Alpine Drive, Aiken, 
SC 29803 

GA Grayce T. Watkins   MEM-0981
409 Quail Creek Drive, Monroe, GA 30656 

NV J. Kelly Cluer   MEM-0982
1287 Crain Street, Carson City, NV 89703

OH Jamie E. Bailey   MEM-0983
6465 Reflections Drive, Suite 150, Dublin, OH 43017 

IL Scott A. MacFabe   MEM-0984
1515 East Woodfield Road, Suite 360, Schaumburg, 
IL 60173 

IL Stephen M. Vasas   MEM-0986
35 E Wacker Drive #1000, Chicago, IL 60601 

OH Mary A. McKenzie   MEM-0988
1100 Superior Ave., Suite 1250, Cleveland, OH 44114 

MT Gretchen E. Moore   MEM-0989
2562 Nye Road, Nye, MT 59061 

GA Matthew H. McDuffie   MEM-0990
1258 Concord Road, Smyrna, GA 30080 

Rotimi Omoboriowo Amose   MEM-0991
150 Cottingwood Court, Stanhope Street, Newcastle 
Upon Tyne,  NE4 5HF England

GA Henry C. Esterly   MEM-0992
625 Holcomb Bridge Road, Norcross, GA 30071 

AB Mervyn N. Rogan   MEM-0995
86 Lambert Cres, St. Albert, AB T8N 1M4 Canada

NY Alan I. Benimoff   MEM-0996
College of Staten Island, Dept. of Engineering 
Science Physics, Staten Island, NY 10314 

New Student Adjuncts
NY Luke D. Sattler   SA-1035

13 Horseshoe Lane, Warwick, NY 10990 
NY David F. Mase   SA-1150

5074 Route 55, Ferndale, NY 12734 
TN Sarah R. Kreitzer   SA-1196

8338 Harvest Oak Lane, Chattanooga, TN 37421 
NC Keith M. Oravits   SA-1197

111 Greer Lane, Vilas, NC 28692 
GA Daniel J. Hunt   SA-1198

4295 Country Garden Walk Nw, Kennesaw, GA 30152 
NV Molly M. Hunsaker   SA-1199

6402 Mae Anne Avenue #172, Reno, NV 89523 
AK Kyle A. Negri   SA-1208

9439 Agattu Circle, Eagle River, AK 99577 
AK Jennifer D. Keese   SA-1209

8201 Opal Drive, Anchorage, AK 99502 
AK Catherine Kim   SA-1210

10260 Jamestown Drive #22, Anchorage, AK 99507 
AK Mark W. Spindler   SA-1211

26245 Vallihi Circle, Eagle River, AK 99577 
AK Jeremy N. Stariwat   SA-1212

7161 Waterfall Drive, Eagle River, AK 99577 
AK Hillary R. Weller   SA-1213

723 N Gulkana Court, Palmer, AK 99645 
NY Rodney J. LaFave   SA-1214

1129 Gotham Street, Watertown, NY 13601 
NY David W. Bapst   SA-1215

4883 Mergan Parkway, Hamburg, NY 14075 
MT Evan C. Gearity   SA-1216

1309 S. Wilson Ave, Bozeman, MT 59015 
NY Christine Masters   SA-1217

111 Rowena Drive, Camillus, NY 13031 
PA Dana K. Nixon   SA-1218

39 Radcliff Drive, Doylestown, PA 18901 
NY James E. Fisher   SA-1219

174 E Main Street, Sherman, NY 14781 
NY Kristine Garbarino   SA-1220

208 Frozen Ridge Road, Newburgh, NY 12550 
NY Steven Catalfamo   SA-1221

P.O. Box 576, Trumansburg, NY 14886 

AIPG Membership 
Totals

 As of As of
                                6/7/06           6/5/07

 CPG / Active 3,565 3,568
CPG/Non-Practicing 440 431
Member 528 792
Associate Memb. 20 30
Student Adjunct 377 371
Honorary 24 23
Corporate Member 3 10
TOTALS 4,957 5,225

START AN 
AIPG STUDENT 

CHAPTER 
TODAY!

AIPG STUDENT 
CHAPTER MANUAL

www.aipg.org
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PROFESSIONAL SERVICES DIRECTORY
This service is open to AIPG Members as well as non-

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

ONE YEAR LISTING FOR ONLY:

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

doubling or tripling the size and also the rate.

AIPG Corporate Sponsor

HB Management Group
Engineering, Risk Analysis,

     Turn-Arounds.
(Svetovalec/Inñenior).

Kelvin J. Buchanan, P.E., M.B.A., CPG
President

USA
575 Forest St., #100
P.O. Box 2391
Reno, NV 89505-2391
Tel: (775) 786-4515
Fax: (775) 786-4324
E-mail: summitcrk@aol.com

EUROPE
Alpska 8

4248 Lesce
Slovenia

Tel: 386-04-537-88-54
Fax: 386-04-537-88-40

E-mail: mtjudah@aol.com

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

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

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

dmageol@msn.com or dmageol@aol.com
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ELLIS INTERNATIONAL SERVICES, INC.
Valuations • Geology • Economics

www.minevaluation.com

TREVOR R. ELLIS
Certified Minerals Appraiser-AIMA

Certified Professional Geologist-AIPG
Mineral Economist-MS

600 Gaylord Street • Geology Reports
Denver, Colorado 80206-3717, USA • Market Studies
Phone: 303 399 4361 • Economic Evaluation
Fax: 303 399 3151 • Property Valuation
e-mail: ellis@minevaluation.com

PROFESSIONAL SERVICES DIRECTORY

AIPG
Corporate Member

BCI
Engineers & Scientists, Inc.
2000 E. Edgewood Dr., Ste. 215

Lakeland, FL 33813
863-667-2345/863-667-2662 Fax

www.bcieng.com

Draper Aden Associates
Blacksburg, ♦ Richmond, Virginia

Engineering ♦ Surveying ♦ Environmental Services

• Groundwater Assessment and Remediation
• Solid Waste Management
• Wetlands and Ecological Services

2206 South Main Street • Blacksburg, Virginia 24060

Phone: (540) 552-0444 http://www.daa.com

Fax: (540) 552-0291 mlawless@daa.com

Want to purchase minerals and 
other oil/gas interests.

Send details to:
P.O. Box 13557, Denver, CO 80201.

51 Portsmouth Avenue P.O. Box 1306
Exeter, NH 03833 Newburyport, MA 01950

tel: 603-773-0075 fax: 603-773-0077
 888-838-6571 www.geospherenh.com

Dr. Robert Font, CPG, PG, EurGeol
President

Geoscience Data Management
Our geoscientists specialize in database entry of

G&G and engineering records.
Petroleum geoscience and geohazards courses also available.

214-213-9331 Cell www.geodm.com
www.geosciencedm.com rgfont@cs.com

P.O. Box 864424, Plano, Texas 75086 - USA

AIPG Corporate Member
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ANSWERS TO QUESTIONS ON PAGE 21

Answers
1. The answer is “b” or the “reflector” 

will appear at a time of 0.433 sec-
onds in the seismic record.

 In the seismic reflection method, 
seismic energy travels from the 
source, down through the strata 
to the reflector, and then back up 
through the strata to the receiver. 
This “two-way” travel time must be 
accounted for.

 We know that velocity is distance 
over time:

 V = D/T.
 D = V x T. 

 In seismic work, to account for two-
way travel time, depth “D” is:

 D = (V x T)/2.

 In our problem:
 D = (V x T)/2
 T = 2D/V 
 T = 2(1,300 feet)/6,000 feet per  

   second 
 T = 0.433 seconds.

2. The answer is “a” or “Dimetrodon.”

 “Pelycosaurs” were specialized 
Permian reptiles or “fin-backed” 
lizards. Long, bony spines grew out 
of their backs and were connected 
by skin giving the appearance of 
“sails.” These reptiles were the fore-
runners of the true dinosaurs of 
the Mesozoic Era. Two examples of 
the fin-backed lizards include the 
carnivorous “Dimetrodon” and the 
herbivorous “Edaphosaurus.”

 “Diatryma” was a large, flightless 
bird of the Eocene Epoch. It could 
attain a height of seven feet with a 
skull nearly 1.5 feet long. 

 “Seymouria” is one of the earli-
est specimens of the “cotylosaurs” 
or group of primitive reptiles that 
ranged from the Pennsylvanian 
Period of the Paleozoic Era to the 
Triassic Period of the Mesozoic 
Era. These reptiles retained some 
amphibian characteristics but 
became adapted to a terrestrial 
existence. 

3. The answer is “a” or a positive 
“reflection coefficient” of magnitude 
0.2.

 The reflection coefficient “R” is a 
measure of the reflectivity at the 
contact between two rock layers 
with different physical properties. 
The value of “R” depends on the 
difference in the acoustic imped-
ance (velocity x density) of the two 
adjacent layers divided by the sum of 
these. This reflectivity is expressed 
by Zoeppritz’s equation.

 R = (V2D2 - V1D1) / (V2D2 +  
   V1D1)

 If one passes from a slow layer to a 
fast one, the reflection coefficient is 
positive. Conversely, if one passes 
from a fast layer to a slow one, the 
reflection coefficient is negative. In 
essence, the magnitude of the reflec-
tion coefficient dictates reflection 
strength (amplitude) and the direc-
tion (+ or -) dictates polarity (peak 
or trough).

 In Zoeppritz’s equation, V2 and D2 
are the velocity and density of the 
underlying layer, whereas V1 and 
D1 are the velocity and density of 
the overlying layer. 

 In the example that we are work-
ing:

 R = (9,000 - 6,000) / (9,000 +  
   6,000)

 R = 0.2

 The calculation of “reflection coef-
ficients” is crucial in generating 
“synthetic seismograms” from log 
data (e.g., sonic or acoustic logs) 
which allow us to tie well informa-
tion to seismic sections.

4. The answer is “b” or about 375 feet 
depth.

 The breadth of the outcrop at a right 
angle to the strike is 10 feet/sin 20°, 
or about 29.24 feet. Therefore, the 
distance directly west from the point 
where the base of the bed intersects 
the level ground surface to point “x” 
is 1,029.24 feet.

 Thus,

 Depth = (1,029.24 feet) (tan 20°) = 
375 feet. 

5. The answer is “b” or Paleogene.

 The “Bartonian” is the next-to-
the-youngest stage of the Eocene 
Epoch of the Paleogene Period of the 
Cenozoic Era.

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

Professional Liability
The Novick Group

http://www.novickgroup.com
Phone: 301-795-6600/FAX: 301-795-6610

Representative: Greta Palya

Auto and Home Insurance
Liberty Mutual Insurance

http://www.libertymutual.com/lm/aipg 
Phone: 1-800-524-9400

Please mention client #111397 when you contact Liberty Mutual.

AFLAC
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
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Defining Sustainability and 
Evolving Metrics in the Mining 

and Metals Sector—Part 2
Gerald “Chip” W. Johnson, CPG-09760

PEER REVIEWED ARTICLE

Introduction 
In Part 1 of this report, ten economic 

drivers were discussed that illustrate a 
healthy and beneficial synergy between 
the adoption of sustainable practices 
and profit (the first P’ in the three P’s 
sustainability model) in the mining and 
metals sector. But is progress on the 
other pillars of the sustainability model, 
people and planet, truly being made? 
How can one be sure that the mining 
and metal sector industry’s ever more 
common Annual Sustainability Progress 
Reports are truly representative of both 
their achievements and failures? Is there 
not also an economic incentive to “gre-
enwash” their operations in order obtain 
a more positive public image without 
inhibiting their flexibility in operations 
by adopting sustainable principles?

Many have argued that this is truly 
what is taking place. Hamann and 
Kapelus (2004) state that a pure busi-
ness case for the adoption of corporate 
social responsibility (CSR) reforms in 
the mining sector is far from clear-cut. 
Others have argued that it is the worst 

polluters that “…have developed the most 
sophisticated techniques to communicate 
their message of corporate environmen-
talism.” (Friends of the Earth, 2002).

To gauge the degree of greenwash 
vs. substance, one must first examine 
a firm’s sustainability reporting merits, 
scope, adherence, and results. For the 
mining and metals industry, leadership 
in these efforts has been driven by the 
International Council on Mining and 
Metals (ICMM). The ICMM adopted 
ten Sustainable Development Principles 
in May of 2003. They are presented in 
Table 1.

ICMM reporting of performance 
against these principles follows the 
guidelines developed by the Global 
Reporting Initiative (GRI). GRI’s format 
is intended to serve as template for all 
forms of industrial and commercial oper-
ations. These general guidelines are then 
adapted for use by various specific busi-
ness sectors. The current format (G3) 
was adopted in October of 2006 (Global 
Reporting Initiative, 2006). Because the 
nature of sustainability reporting is so 
critical to the question of legitimacy, and 

because the leading companies that are 
reporting have adopted the GRI proce-
dures, a summary overview discussion 
on of GRI is warranted. 

The GRI Reporting 
Guidelines

GRI started as a project under the 
American non-profit network of invest-
ment funds and environmental organi-
zations CERES in 1997. GRI joined the 
United Nations Environmental Program 
(UNEP) as a partner in 1999. In 2002, 
GRI was incorporated as an indepen-
dent, non-profit institution. Its offices 
(or secretariat) are currently located in 
Amsterdam, the Netherlands.

GRI is comprised of a large group of 
approximately 340 organizational stake-
holders. These stakeholders represent 
manufacturers, consulting firms and 
investment houses from over 44 nations. 
Organizational stakeholders appoint 
approximately 60 individuals to the 
Stakeholder Council who in turn identify 
and appoint a 16 member board of direc-
tors. The board of directors oversees and 

Table 1
Sustainable Development Principles of the ICMM (ICMM, 2003)

1. Implement and maintain ethical business practices and sound systems of corporate governance.

2. Integrate sustainable development considerations within the corporate decision-making process.

3. Uphold fundamental human rights and respect cultures, customs and values in dealings with employees and 
others who are affected by our activities.

4. Implement risk management strategies based on valid data and sound science.

5. Seek continual improvement of our health and safety performance.

6. Seek continual improvement of our environmental performance.

7. Contribute to conservation of biodiversity and integrated approaches to land use planning.

8. Facilitate and encourage responsible product design, use, re-use, recycling and disposal of our products.

9. Contribute to the social, economic and institutional development of the communities in which we operate.

10. Implement effective and transparent engagement, communication and independently verified reporting 
arrangements with our stakeholders.
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directs the work of the technical advisory 
committee and the secretariat.

GRI’s work and objective are succinct-
ly summarized as “…that reporting on 
economic, environmental, and social per-
formance by all organizations becomes 
as routine and comparable as financial 
reporting. GRI accomplishes this vision 
by developing, continuously improving 
and building capacity around the use of 
a Sustainability Reporting Framework, 
the core of which are the Sustainability 
Reporting Guidelines. Other components 
in the Reporting Framework are Sector 
Supplements and Protocols. This report-
ing guidance - in the form of principles 
and indicators - is provided as a free 
public good” (GRI, 2006).

GRI reporting includes three basic 
sections: the guidelines, the technical 
protocols, and the sector supplements. 
The guidelines are standard for all 
industrial sectors and are also com-
prised of three parts: (1) guidance on the 
establishment of the reporting principles 
(e.g. content, boundary and quality), (2) 
standard disclosures such as corporate 
strategy, organizational profile, report 
scope, processes, and assurance prac-
tices, and (3) guidelines for report use 
and compilation. 

The second section of the guidelines 
identifies nine economic, thirty envi-
ronmental, thirteen labor, ten human 
rights, six social, and nine product 
responsibility performance indicators. 
The measurement of these performance 
indicators is to be completed in accor-
dance with technical protocols, where 
such protocols have been made available. 
It is important to note that in the 2002 
edition of the GRI Guidelines, technical 
protocols only existed for a handful of the 
performance indicators. In the revised 
guidelines adopted in October of 2006 
(G3), these protocols exist for all core 
and additional indicators.

Additional and prudent sector-spe-
cific performance indictors are found in 
the third and final reporting section, the 
sector supplements. These performance 
indicators are in addition rather than in 
place of the standard performance indica-
tors. Organizational stakeholders in the 
affected sector aid in the development of 
sector specific performance indicators. 
The ICMM completed and adopted its 
sector supplement for the Mining and 
Metals sector in February of 2005. The 
Mining and Metal Sector Supplement 
added thirteen additional performance 
indicators to the listing presented in the 
general 2002 GRI guidelines. Two, four 

and seven of these additions were associ-
ated with economic, environmental, and 
social areas of reporting, respectively.

For clarity of understanding, the 
following example is provided. GRI’s 
environmental performance indicator 
EN12 addresses an issue associated 
with biodiversity. The EN12 reporting 
criteria is described as “Location and 
size of land owned, leased, or managed 
in, or adjacent to, protected areas.” (GRI, 
2006b) In order to address this criterion 
in accordance with GRI guidelines, the 
Mining and Metal Sector Supplement 
includes this item under protocol EN 
23 which is described as “Total amount 
of land owned, leased, or managed for 
production activities or extractive use.” 
(GRI, 2005) Rio Tinto, a member of 
the ICMM and an adherent to the GRI 
reporting guidelines identified this value 
as 1,083 hectares in its 2005 GRI derived 
report (Rio Tinto, 2005).

An example related to an added sec-
tor supplement indicator is Mining and 
Metals 9 (MM9), regarding the involun-
tary resettlement of indigenous people. 
The additional indicator requires the 
identification of sites where resettle-
ment took place and the number of 
households resettled in each. It also 
requires the inclusion of practices 
regarding resettlement and compensa-
tion and the degree of alignment with 
the World Bank Operational Directive 
on Involuntary Resettlement. Rio Tinto 
reported no resettlement activities in 
2005. Its procedure for resettlement 
is based on project-specific practices 
developed in consultation with local 
communities. These practices adhere to 
World Bank guidelines for consultation 
and compensation. (Rio Tinto, 2005b)

ICMM Assurance of GRI 
Reporting and Member 

Adherence to the 10 
Principles 

Nine of ICMM’s corporate members 
have adopted some form of external 
GRI verification process. (ICMM, 2006). 
To build on this, a formalized ICMM 
Assurance Procedure was completed in 
May of 2006. The procedure mandates 
the use of second party (a specialist 
audit or assurance team within the 
company) or third party evaluators to 
check ICMM members’ adherence to the 
10 Principles Sustainability previously 
presented in Table 1. If second parties 
are used for two consecutive years, a 
third party auditor is required in the 

third year. Specific evidence of controls 
to be checked regarding the Principles 
are outlined in the Procedure which 
is to be conducted in accordance with 
AccountAbility’s AA1000 Assurance 
Standard. (AccountAability, 2006)

The Assurance Procedure requires 
all members to report in accordance 
with the GRI framework in 2007. The 
Procedure also requires members to 
meet GRI reporting goals by reporting 
2006 results in 2007. Verification of 
GRI reporting is to include an analysis 
of at least five “in accordance’ criteria of 
the ICMM’s Mining and Metals Sector 
Supplement. 

ICMM Sharing of Best 
Practices Efforts

Aside from the efforts discussed above, 
the ICMM maintains an open database 
to allow firms to identify, submit and 
share best business practices for a vari-
ety of environmental and social topics. 
This effort of sharing good practices; 
in conjunction with the 10 Principles, 
public reporting, and independent assur-
ance mark the four elements that define 
the ICMM’s Sustainable Development 
Framework. The good practices database 
is accessible from a website (http://www.
goodpracticemining.org) that was devel-
oped with the support of the United 
Nations Environment Programme, 
the UK Department for International 
Development and the United Nations 
Conference on Trade and Development. 
Examples of products housed in the 
electronic library include cyanide man-
agement protocols, biodiversity conser-
vation case studies, and references on 
techniques for the management of tail-
ings and waste-rock.

Praise and Criticism of the 
Present Conditions

Based on the summary of the pro-
cedures and process discussed above, 
it is evident that Sustainability efforts 
have undertaken tremendous progress 
during the past decade. However, it is 
critical to understand that reporting and 
accuracy in reporting do not in them-
selves represent true progress. While the 
efforts taken for data collection by the 
ICMM are both broad and detailed, the 
ascribed framework has shortcomings. 
A few ideas for improvement offered for 
consideration are as follows: 

1. Gaps exist in indicators not 
presently adopted. 
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In the Economic Area suggested 

performance indicators for addition 
include:
• Describing the means of financial 

assurance for reclamation work for 
all disturbed areas (e.g. bonds, trust 
funds, insurance, etc; and 

• Describing the means to provide ade-
quate remediation and third party 
compensation, and repair of affected 
natural resources in the event of a 
catastrophic release. 

In the Environmental Performance Area 
suggested performance indicators for 
addition include:

• Revising EN11 (total amount of waste 
by type and destination) to broaden 
the definition of hazardous waste from 
“the definition contained in regula-
tions that apply to the site” to an 
international standard (such as that 
of the Basel Convention) or, where 
more strenuous, local regulations.

• Describing the means of quantifying 
pre-mining biodiverity and the pro-
jected and realized losses (or gains) in 
biodiversity as a resulting of mining 
activity. Under the present program 
it is difficult to ascertain the negative 
potential environmental effects if a 
natural ecosystem such as a wood-
land, wetland, prairie or forest were 
to be replaced with a single or limited 
vegetative cover crop(s).

• Describing efforts to address envi-
ronmental legacy concerns caused 
by prior mining practices engaged in 
by the company or its predecessors. 
Efforts to improve poor environmen-
tal conditions resulting from past, 
unrelated operations can also be dis-
cussed.

• Describing any exacerbation of envi-
ronmental conditions caused by the 
companies prior legacy concerns and 
means being used to address or control 
the impact. 

• Describe any injuries or fatalities to 
non-employees related to chemical 
hazards housed or in the control of 
mining operations. The discussion 
should also include methods sought 
to mitigate the potential for reoccur-
rence.

In the Social Performance Area suggest-
ed performance indicators for addition 
include:

• Reporting the corporate standard for 
employee housing and use of single-
sex hostels. As discussed by Hamann 
and Kalelus (2004), single-sex hous-
ing in South Africa is believed to have 

contributed to and increase in vice and 
HIV infection.

• Reporting the nature and number of 
incidents related to community unrest 
associated with mining activities. 
This discussion should also include 
references to injuries and fatalities 
to community members believed to 
be related to protests or demonstra-
tions. 

• Reporting the nature, number of 
incidents, and employees effected 
by sexual harassment. Also describe 
the disciplinary and administrative 
procedures to being used to address 
and mitigate sexual harassment con-
cerns.

• Reporting the nature, number of 
incidents, and employees effected by 
workplace violence. Also describe the 
disciplinary and administrative pro-
cedures to being used to address and 
mitigate workplace violence. 

• Describing any injuries or fatalities to 
non-employees related to physical haz-
ards housed or in the control of min-
ing operations. Traffic deaths related 
mine operations should be included 
in the discussion. Also describe mea-
sures being implemented to reduce 
the potential for future occurrence.

• Describing efforts to certify that mate-
rials from suppliers or products pro-
duced by the company are not being 
derived by forced or child labor. The 
discussion should also describe efforts 
to prevent mining products from being 
amended with these types of materi-
als. The types of products of concern 
in this indicator should also be identi-
fied. Specific and current world exam-
ples include both “blood diamonds” 
and “blood tantalum” being trafficked 
in markets in Zaire. 
Recommendation: Add the listed 

indicators, or an equivalent item 
to address the core issue, to the 
either the G3 reporting framework 
of the GRI Mining and Metals Sector 
Supplement. 

2. Under the current GRI frame-
work ICMM members can chose 
to exclude certain additional 
indicators that are in turn then 
omitted from reporting. As 
acknowledged by the Mining and 
Metal Sector Supplement, “GRI does 
not certify claims of ‘in accordance’ 
nor does it validate explanations of 
omitted information.” (GRI, 2005) 
Although assurance measures are 
being developed to address the ‘in 

accordance’ question, the validity of 
omission is not. Recommendation: 
Require G3 based reports to 
identify and disclose all core 
and additional indicators that 
are not being reported, and the 
reason for their omission. Revise 
ICMM Assurance Procedures to 
include an assessment of the 
“just nature” of the cause(s) for 
indicator omission(s).

3. Once the mining operation 
is in place there may be no 
available means for concerns 
by local stakeholders to appeal 
to an independent party for a 
grievance. If bonuses of local staff 
managing social and environmental 
issues are tied to performance, a 
potential exists whereby local stake-
holder concerns may be unnecessar-
ily withheld or denied. This could 
also occur simply due to negligence 
or apathy. An appropriate means 
for an external whistle-blower to 
voice concern is needed to coun-
ter this item. Recommendation: 
Allow third parties to directly 
report their concerns to third 
party auditors. Have the audi-
tors investigate these claims as 
part of the assurance review 
process.

4. The focus on “major stakehold-
ers” marginalizes minor stake-
holders who represent the 
“future generations” that sus-
tainability efforts are meant to 
protect. While it may be argued 
that the pursuit of sustainabili-
ty principles inherently serves to 
improve the condition of future gen-
erations, in practice critical decision 
making is typically left to parties 
defined as “major stakeholders”. 
Examples of these entities include 
the mining firm, local community 
leaders, and other governmental 
bodies. Evidence of this pressure 
is exhibited in the MMSD’s report 
Breaking Ground, which supported 
the concept of subsidiarity, or hav-
ing decision making power focused 
on people and communities most 
directly affected. This dynamic 
removes or minimizes the influence 
of environmental interest groups 
and other non-government orga-
nizations (NGOs) that specifically 
work toward a broader long-term 
goal. While it is acknowledged that 
some groups and NGOs are focused 
simply on unnecessarily suspending 
all current and future mining activ-
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ity, it is a concern that non-major 
stakeholders can be relegated to a 
role of no more than an observer. 
Recommendation: Include a dis-
cussion in the GRI Reporting 
framework of the role of minor 
and indirect stakeholders. Have 
the discussion assure that such 
interests have some input in the 
decision making dialog. 

5. The complexities of the report-
ing framework cause difficul-
ties for members of the general 
public to gauge the effectiveness 
of sustainable progress. Many of 
the leading voices in the field of 
sustainability have identified the 
need to move beyond mere report-
ing and establish benchmarking 
systems or more quantitative means 
or presenting and comparing efforts 
by various parties. Unfortunately, 
the current G3 framework fails to 
provide this in its current format. 

 One system that currently exists 
is the CSR Reporting Network’s 
AccountAbility process, which was 
formulated to address all business 
sectors. Unfortunately, it places 
great emphasis on stakeholder 
engagement and governance. As 
argued previously, these are sus-
tainability criteria that only indi-
rectly affect the primary pillars 
of profit, people and planet. They 
should not in and of themselves 
be used as a means of determining 
progress. For consideration, a differ-
ing conceptual approach is outlined 
and discussed in the following sec-
tion.

The 3PSI Reporting 
Method

To gain a more rapid and digestible 
view of the state of sustainability in the 
mining and metals sector this report has 
attempted to qualitatively assess and 
then quantify three firms’ performances 
on a comparative basis. The mechanism 
for doing this is to assign numeric values 
on a scale of one to ten in each of the three 
P (profit, people and planet) categories. 
Values assigned to each of the P’s were 
then used to generate “radar” graphs of 

each firm examined. The areas calcu-
lated in the radar plots can then be used 
to assess performance and are identified 
in this report as their 3-P Sustainability 
Index or 3PSI. An example of the output 
generated by this process is presented in 
Figure 2 for a hypothetical firm achiev-
ing profit-people-planet scores of 10-3-5, 
respectively. Using Heron’s Law the area 
derived from these dimensions is 
calculated as 63.0. The theoretical 
maximum under this procedure is 
approximately 398.

It is interesting to note that 
areas increase exponentially as 
higher values are assigned. Thus, 
if a company improved its score 
from 1-1-1 to 1-1-2 the area’s 
change is from 0.94 to 2.35 or a 
1.41 improvement. However, if 
a firm went from 8-8-8 to 8-8-9, 
the change would be from 227.53 
to 252.21, or a 24.68 numeric 
score improvement. As shown, an 
improvement in 3P values higher 
in the scale has a greater effect 
on the raising 3PSI scores. Point 
increases are therefore skewed 
in favor of the upper areas where 
improvements may be more bur-
densome to achieve.1

Specific means and metrics used to 
quantify the Three P’s are discussed in 
each of their respective sections later 
in this report. However, the concept of 
auditing has been deemed relevant to 
use as a weighting factor for the people 
and planet criteria.2 This weighting fac-
tor is discussed separately below.

Auditing Weighting Factor
Without proper auditing, data cannot 

be fully trusted. Therefore, the people 
and planet index values were multiplied 
by a factor of 0 to 1 based on the follow-
ing criteria:
• Where no auditing protocols or cor-

porate statements of commitment 
were identified, a value of 0.0 was 
assigned.

• Where only a corporate statement 
was identified, a value of 0.25 was 
assigned.

• Where an internal auditing program 
was in place, a value of 0.50 was 
assigned.

• Where and external auditing program 
was in place, a value of 0.75 was 
assigned.

• Where an external auditing program 
was in place and evidence of specific 
enforcement actions taken against 
violators was identified, a score of 1.00 
was assigned.

Pillar Specific Scoring Methods 
-Profit

With respect to the quantitative 
assessment of profitability for this analy-
sis, only very simplistic values are uti-
lized. Companies that have maintained 
profitability in two of the past three 
3 years were assigned a value of 6. 
Companies that did not were assigned 
a value of 3. Theoretically, a bankrupt 
firm would have a value of zero and a 
resulting 3PSI of zero. To these scores a 
value of 2 was added to firms that had 
developed globally applicable principles 
for financial assurance, or 4 points for 
firms that had adopted principles and 
presented evidence of these tools being 
in practice. 

Initially, a structure that would cor-
relate the profit value to a Morningstar™ 
rating or some other established financial 
index was considered. This method was 
deemed inappropriate because profit is 
an indirect measure of a company’s abil-
ity to achieve sustainability goals. The 

1. An independent group, the global reporting standard initiative has also developed a system for rating corporate sustainability perfor-
mance. Their system uses a six-category program that, in the opinion of this author, is too focused on stakeholder engagement and 
governance rather than performance. Use of this system was therefore considered and abandoned.

2. With regard to profit, periodic reporting for tax calculation and shareholder disclosure is required in accordance with internationally 
recognized standard accounting practices. These data provide an easily accessible source of information to evaluate company profit-
ability and provide impartial view of a company’s financial position. Given the near universal presence of this data, no weighting factor 
was assigned to this category.
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aforementioned more simplistic form 
assumes that a profitable firm is con-
sidered to have the financial resources 
available to improve performance. It 
is also assumed to be better able to 
resist potential efforts to impair exist-
ing efforts for short-term economic gain. 
Firms whose profits are in jeopardy are 
more susceptible to these influences and 
are therefore scored at a lower mark. 

Pillar Specific Scoring Methods 
-People

In both the people and planet arenas 
the specific values assigned to these 
categories have been left largely to the 
professional opinion of the reviewer. 
Obviously, this method leaves itself open 
for substantial abuse given the subjective 
nature of the scoring system. However, 
the reader is reminded that the intent 
of this segment of the paper was not to 
present a definitive method of rating 
the sustainable performance of a mining 
and metal sector enterprise. Instead, it 
is to introduce a conceptual means of 
evaluating and quantifying the analysis. 
Therefore, while it is acknowledged that 
further amendments, refinements and 
scoring specificity are warranted, the 
discussion using these more generalized 
methodologies is valuable for descriptive 
purposes. Improvements are left for the 
subject of future work. With this caveat, 
the factors evaluated for people are as 
follows:

Worker & Community Safety (up to 
3 points) — assigned on a reviewer’s 
professional judgement of the following 
criteria:
• Adequacy of Employee Health and 

Safety (EH&S) programs.
• OSHA and MSHA compliance.
• Worker injury and toxic exposure his-

tory.
• Adequacy of occupational health and 

disease assessment and protection 
protocols.
Labor Practices (up to 3 points) — 

assigned on a reviewer’s professional 
judgement of the following criteria:
• Adequate “living wage” levels for 

company employees in an accepted 
currency.

• Adequate housing for transient work-
ers.

• Restriction of employee working hours 
to 60 or less per week.

• Prohibition of employee discrimina-
tion based on religion, race, ethnicity, 
gender or sexual orientation. 

• Prohibition of punitive actions against 
“whistle-blowers” for notifications of 
non-compliance.

• Prohibition of “broker fee” payments 
to labor providers.

• Prohibition of child labor or forced 
labor practices.
Community Involvement, Justice and 

Service (up to 3 points) — assigned on a 
reviewer’s professional judgement of the 
following criteria:
• Magnitude of community outreach 

and local assistance programs.
• Adherence to public disclosure of 

political payments and contributions
• Quality of indigenous people resettle-

ment and compensation programs
• Quality of efforts to support post-min-

ing community transitions. 
• Fairness of procedures to address local 

population grievances and claims.
• Adherence to fair and equitable reset-

tlement standards. 
Product Responsibility (up to 1 point) 

— assigned on a reviewer’s professional 
judgement of the following criteria: 
• “Ecolabeling” and certification efforts 

to ensure products are not mixed or 
marketed with metals or products 
acquired by forced or child labor. 
It should be noted that in addi-

tion to local laws, many international 
standards for labor (ILO, 2007), safety 
(ILO, 2007b), corruption (EITI, 2004) 
and even resettlement practices (World 
Bank, 2004) are in existence and could 
have been used in place of the author’s 
professional judgement. 

Pillar Specific Scoring Methods 
-Planet

Primary categories mimic but to not 
directly correspond to social issues iden-
tified under the GRI reporting proto-
cols.

Environmentally Responsible Mining 
(up to 5 points) — assigned on a review-
er’s professional judgement of the fol-
lowing criteria:
• Compliance with local environmental 

laws and industry best practices
• Adequate safeguards to reduce the 

potential catastrophic release of 
harmful materials 

• Reclamation planing and work that 
re-establishes the lands water qual-
ity and biodiversity or agricultural 
production levels to its pre-mining 
performance 

• Use of non-hazardous and “greener” 
alternative materials in production 
and beneficiation processes. (Life 
Cycle Analysis)
Energy Efficiency (up to 3 points) 

— assigned on a reviewer’s professional 
judgement of the following criteria:
• Non-renewable energy usage
• Greenhouse gas emissions

Recycling (up to 2 points) — assigned 
on a reviewer’s professional judgement 
of the following criteria:
• Tailings re-entombment or beneficial 

end use practices.
• Effectiveness of industrial ecology 

concepts such as closed loop extrac-
tion, beneficiation and processing 
designs. 
Legacy Concerns 
Up to 2 points can be added if rec-

lamation efforts are being conducted 
to address significant pollution con-
cerns left by prior, unrelated operations. 
(Note: Theoretically, this component 
allows a firm to achieve a possible 12 
out of 10 points if all other values were 
maximized. This “extra credit” is deemed 
appropriate if the operations were to 
address an impact for which they have no 
current financial or legal obligation).

Internationally recognized perfor-
mance criteria for planet scores could 
be used if access to more detailed infor-
mation were made available. A summary 
of some of the most commonly cited are 
presented in Table 2. 
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Table 2
International Standards for the Measurement of Planet Factors

Concept Source

Environmental Mgt. Systems ISO 14000 (www.iso.org)

Occupational Health Safety & Sustainability OHSAS 18001(www.bsi-global.com/index.xalter)

Ecological Mgt. and Auditing (www.quality.co.uk/emas.htm)
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Summary of Findings
For this study three firms (BHP 

Billiton, NFCA Mining plc, and Rio 
Tinto) were examined by accessing pub-
licly available information generally 
obtained in sustainability reports or 
other supporting documentation. The 
results of the analysis are illustrated 
in Figure 3 and the results tabulated 
in Table 3. As shown the highest score 
achieved was 103 by Rio Tinto. Rio 
Tinto’s score was aided by the fact that 
their sustainability report identified 
specific prior action items and improve-
ments based on actions. This enforce-
ment protocol allowed a higher auditing 
weighting factor (1) to be used the people 
and planet scores vs. that assigned for 
BHP Billiton (0.75).

NFC Africa, a Chinese operation oper-
ating in the Chambishi Copperbelt in 
Zaire, exhibited the lowest scores. NFC 
Africa’s people score was greatly ham-
pered by evidence of the dislodgment of 
the local workers and their replacement 
with imported Chinese laborers (Gillijoy 
Ltd., 2006) Although an Environmental 
Impact Statement has been in effect, no 
means were available to discern if these 
agreed upon practices were being con-
ducted. The verification problem stems 
from the fact that NFC Africa is not a 
member of the ICMM Consortium or a 

reporter of sustainable practices under 
the GRI guidelines.

Prior to closing this discussion the 
reader is reminded that the central pur-
pose of the 3PSI analysis is not to pur-
port a definitive analysis of the relative 
positions of one mining firm vs. another. 
The breadth of the operations contained 
within each of the selected enterprises 
varies greatly, as do the geologic and eco-
logical habitats in which the firms have 
active or reclaimed mines. The analysis 
fails to take this into account as well 
as other potential “weighting“ consid-
erations. Regardless, it is believed that 
future reviewers can address or these 
shortcomings and also reduce subjectiv-
ity by reviewing performance against 
environmental and social international 

standards that are becoming increas-
ingly commonplace. Data for such evalu-
ations are becoming increasingly more 
available from advances and improve-
ments in GRI reporting. Where such 
information is lacking, its effect will be 
appropriately and negatively reflected in 
the scoring system.

Conclusion
Maintaining profitability while 

improving social and environmental per-
formance are the means by which mining 
firms exhibit progress in becoming a 

more sustainable enterprise. Arguments 
that the mining and mineral sector is 
inherently not sustainable imply that 
such efforts represent futility rather 
than their true improvements to the 
human condition. Instead, sustainabil-
ity is best viewed as advances along an 
uncharted journey and not a specific 
final destination. Only with this mental-
ity, can global support for progress be 
maintained.

Advances by the mining and metals 
sector have been abundant among the 
largest and most profitable firms. These 
efforts have been spearheaded by the 
ICMM and follow a natural evolution-
ary process that has grown and matured 
greatly in the past decade. In this short 
amount of time, the ICMM has com-
pleted studies to allow the identification 
of specific sustainable principles. Once 
identified and adopted, these principles 
have lead to the development of a com-
prehensive data collection and reporting 
system to monitor and disclose prog-
ress. The system adopted was based on 
the Global Reporting Initiative’s (GRI) 
framework. ICMM’s most recent mile-
stone was the adoption of assurance 
protocols to verify the legitimacy of these 
results using third party auditors.

Shortcomings in the current data col-
lection and reporting system have been 
noted and briefly discussed in this paper, 
however these observations should not 
negate nor detract from the magnitude 
of the progress achieved. Of the areas 
for improvement given, it is suggested 
that the most critical is need to establish 
a means of summarizing sustainable 
performance in a manner more readily 
digestible to the general public. With 
needed refinement, the conceptual 3PSI 
scoring model introduced herein, may 
represent one potential approach to this 
next phase in the evolutionary process.

Table 3
3PSI Analysis Results

Firm Profit Score People Score Planet Score 3PSI Score Rank

BHP Billiton 6 4.75 6 94.1 2nd

NFC Africa 
Mining plc

6 0.5 0.5 1.3 3rd

Rio Tinto 6 5.5 6 103 1st

PEER REVIEWED ARTICLE

Figures 3a, 3b, and 3c.
Sustainability Radar Plots of BHP Billiton, NFC Africa Mining plc, Rio Tinto.
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UPDATE

(February 9, 2007)

2.2. Categories of Members and 
Adjuncts
The categories of Members shall be: 
Certifi ed Professional Geologist (CPG), 
Member, Non-Practicing Member, Emer-
itus Member, and Honorary Member. 
Certifi ed Professional Geologists and 
Members shall all have voting rights. 
Unless otherwise defi ned, reference to 
Members within these Bylaws includes 
the said categories. In addition to the 
Member categories, there shall be two 
categories of Adjuncts, namely Students 
and Associates. Neither Students nor As-
sociates shall have voting rights within 
the Institute, except that Students shall 
have voting rights within their respective 
Student Chapters. There shall also be a 
Corporate Member category. Beginning 
on February 14, 2003, each person who, 
on the previous day, was categorized as 
a Certifi ed Professional Geologist shall 
continue in that category; each person 
who on the previous day was categorized 
as a Registered Member shall be catego-
rized as a Member; each person who was 
categorized as a Candidate for Certifi ca-
tion shall be categorized as a Member; 
and all Certifi ed Professional Geologists, 
and Members shall be Members of the 
Institute. Beginning on the same day, re-
quirements for each category of Member 
shall be as defi ned herein in Articles 2.3 
through 2.3.3, inclusive.

2.2.6. Non-Practicing Member
A Member may be designated “Non-
Practicing” upon request at the age of 60 
or older, provided that the Member is no 
longer actively engaged in the practice of 
geology for fi nancial gain. The Executive 
Committee shall have the authority to 
reduce or waive dues payments for Non-
Practicing Members, individually or as a 
category.



Yes,

M!ch!gan!

On behalf of the Michigan Section of AIPG and the 2007 Annual Meeting Planning Com-
mittee, I invite you to join us at one of Michigan’s top travel destinations for this year’s 
Annual Meeting. Traverse City offers many opportunities for fun and relaxation in addition 
to business. The newly renovated Park Place Hotel in Traverse City will provide a venue for 
a meeting that we hope will be long remembered. The Park Place Hotel has free, high-speed 
wireless internet available.

Traverse City is Michigan’s cherry capital, and has something for everyone. The downtown 
area contains numerous specialty shops and restaurants within walking distance of the Park 
Place Hotel. The Dennos Museum, which will be the location of one of the evening events, 
houses one of the largest and most historically complete collections of Inuit art of the Cana-
dian Arctic in the United States. Numerous casinos and wineries are within a short drive of 
Traverse City. Interlochen Center for the Arts and Sleeping Bear Dunes National Lakeshore 
are also nearby. Miles of hiking and biking trails and three trout streams are also in the area. 
Golf Digest rated Traverse City as #12 in its list of the world’s top 50 golf destinations!

The theme for this year’s meeting, Geology: The Foundation for the Environment and Re-
sources, will underscore the role of geology in our everyday lives. The program includes 
fi eld trips to Northern Michigan’s Marquette Iron District, Mackinac Island, Sleeping Bear 
Sand Dunes, and local quarries. Several short courses will be offered, including the Geol-
ogy of Michigan, Low-Flow Groundwater Sampling Techniques, Mining Issues in Northern 
Michigan, and Ethics in Geology. Social events include trips to several wineries near Tra-
verse City, an evening at the Dennos Museum, the awards reception, and a golf outing.

The meeting will be held during the peak of the fall color season in Traverse City, and the 
fi eld trips and social events will provide plenty of opportunity to see the incredible color of 
northern Lower Michigan. I hope that you plan to join us in Traverse City in October for a 
great meeting.

Adam Heft, CPG-10265
Chair, AIPG 44th Annual Meeting

Welcome to the 44th 
Annual Meeting of AIPG!

Hosted by the Michigan Section
Traverse City, Michigan

October 7-11, 2007



Where In Michigan? Contest

Only one entry per individual per photograph, please. 

Entries should be sent to Adam Heft via email (hefta@fitzhenne.com) or fax (517) 887-6335).

To help promote the 2007 Annual 
Meeting, the Michigan Section is 
sponsoring a contest. The rules 
of  the “Where in Michigan?” 
contest are simple. The first 
individual to correctly identify 
the photograph location, geo-
logic formation depicted, and 
formation age wins a Michigan 
geologic memento. We have 
also decided to hold a draw-
ing for a free registration for 
the 2007 annual meeting. Each 
time an individual correctly 
identifies one of  the six photo-
graphs, this will give him or her 
one entry in a random drawing 
that will determine the winner. 
So, if  someone correctly iden-
tifies four out of  the six pho-
tographs, they will be entered 
four times. The drawing will be 
held at the end of  August 2007; 
the winner will be randomly 
drawn from the list of  names of  
those that have correctly iden-
tified one or more of  the photo-
graphs. The winner will receive 
a free meeting registration (or 
refund of  the registration fee 
if  they are already registered).

The ‘Where In Michigan?’ photograph 
in the last issue of  TPG (Photograph 
5) was of  Stromatolites in the Copper 
Harbor Conglomerate at Dan’s Point 
in the Keweenaw of  Michigan’s 
Upper Peninsula. The Copper Harbor 
Conglomerate is the uppermost forma-
tion in the Portage Lake Volcanics which 
has been estimated at 1,080 million 
years old. 

Congratulations to Susan M. Landon, 
CPG-04591, for correctly identifying the 
photo.

Photo courtesy of Allan R. Blaske, CPG-10529. Photograph #6.
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From a student’s perspective, geologi-
cal field excursions are an integral part 
of any geology curriculum. Most geology 
departments conduct field excursions 
where faculty and students have an 
opportunity to observe and discuss the 
geology of specific locations — on site! 
After reading about a place and seeing 
pictures, being able to actually see that 
place first hand is excit-
ing. Many of the longer 
duration field excur-
sions take place in the 
early weeks of January, 
between semesters, 
taking participants to 
warmer climets. This 
past January, the 
Geology Department 
of Macalester College 
sponsored a field excur-
sion to the Galapagos 
Islands, and I was one 
of 14 lucky students 
who joined an interdis-
ciplinary faculty of Dr. 
Karl Wirth (Geology), 
Professor Martin 
Gunderson (Philosophy), and Professor 
Arjun Guneratne (Anthropology) on this 
adventure.

Our adventure originated in wintery 
St. Paul, MN with stopovers in Houston, 
Texas, and Quito, Ecuador, on our way to 
the tropical Galapagos island of Baltra 
(Figure 1). On Baltra, we boarded the 
cruise ship Daphne, our home and head-
quarters for the next seven days. We 
happily packed our cold weather clothing 
away for those seven days.

The Galapagos Islands (or 
Archipiélago de Colón) are an offshore 
territory of Ecuador (Figure 1). The 
islands experience tropical climate 
throughout the year that is affected by 
the “El-ninho – La-ninha” phenomenon. 
Geologically, the islands were formed 
over an active hotspot (Wilson, 1963), 
and its interaction with the Galapagos 
Spreading Center, now located about 50 

km to the north. All of the islands of the 
archipelago are of volcanic origin, some 
formed by subaerial eruptions over the 
hotspot, and others as uplifted blocks of 
subaqueous volcanic origin (Hey, 1977). 
Very different from what we saw on field 
trips in Minnesota.

The Galapagos Islands include 4,897 
square miles of land area of which about 

3,100 square miles are the Galapagos 
Islands National Park. This article is 
written by a geology student and does 
little justice to the biological aspects I 
observed on the islands. Nevertheless, 
the Galapagos Islands are famous 
for their biology, as many species are 
endemic only to the islands. I can hardly 
imagine Charles Darwin’s wonder when 
he saw these species. The islands’ unique 
location relative to the mainland and to 
each other, allowed the migration, isola-
tion and speciation of the plants, birds 
and animals that arrived on the islands 
throughout the last three to five million 
years that the islands have exposed on 
the surface (Hey, 1977). The biological 
diversity of the islands (as compared to 
elsewhere) was studied by the great nat-
uralist, Charles Darwin, in the 19th cen-
tury; during his voyage aboard the HMS 
Beagle. His findings about the geography 

of the birds and animals inspired his 
“Theory of Evolution” described in his 
book “The Origin of Species”.

Well, back to our excursion. We settled 
into our assigned berths on the Daphne, 
and headed for our first landing on 
the island of Santa Cruz, just south of 
Baltra. This island has a reported age of 
0.05 – 0.6 Ma (Cox, 1983). We had the 

opportunity to look at the pyroclastic 
flows that make up this island (Figure 
2). The beaches on the island that are 

made up of fragments of marine fossils, 
and reef debris. The ship also stopped 
at the beach of “Las Bachas” where we 
encountered our first sea lions (Figure 

In the Footsteps of Charles Darwin
A Geological – Biological Field 

Excursion to the Galapagos Islands

Figure 1. Location map of Galapagos Islands.

Figure 2. Pyroclastics exposed in open mine pit 
at the island of Santa Cruz.

Alexandros Konstantinou, SA-0872, Macalester College, St. Paul, Minnesota
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3), marine iguanas and a colony of ghost 
crabs. For a geology student, being able 
to see a relatively young volcanic island 
populated by a variety of unusual (well, 
compared to Minnesota) animals was an 
exciting beginning to the excursion.

The second day was marked by our 
visit to the islands of South Plaza and 
Santa Fe. South Plaza, is a small island 
east of Santa Cruz, has a reported age 
of 5 Ma and is an exposed part of an 
uplifted fault block that shows evidence 
of both subaerial and subaqueous lava 
explosions (Cox, 1983). A collapsed lava 
tube about five meters wide, pillow 
basalts and several horst and graben 
structures were the highlight of the 
geology of the island. Our trip became 
more exciting when we had the chance 
to observe the unique biota of the island. 
Land iguanas (Figure 4) and lava lizards 
were among the most important animals 

we saw on this island, where we observed 
the symbiotic relationship between the 
lava lizards and the sea lions that lived 
there. 

Later that same day, we landed on 
the island of Santa Fe, one of the older 
islands in the group. Evidence from the 
surface geology indicates that this small 
island is probably an uplifted fault block 
with active hotspot volcanism after it 
was exposed to the surface. Faults that 
created “horst and graben” structures 
are evident on the island along with frag-
mented layers of lava flows and scoria. 

To actually see such structures brings 
textbook geology to life. Volcanic bombs 
and pyroclastic flows were observed. We 
encountered more land iguanas, lava 
lizards and sea lions on the island, and 
added the yellow warbler to our note-
books of species seen.

After sailing southeast for the night, 
the next morning we arrived at the island 
of Espanola. The published ages of the 
rocks on the island indicate that it is the 
oldest shield volcano exposed above sea 
level (Cox, 1983). Nevertheless, explo-
sive eruption styles must have occurred 
after the island was exposed at the 
surface. This is supported by the rocks 
exposed at the surface of the island. 
Some are primarily of sub-aerial volcanic 
origin such as angular basaltic boulders 
and bombs. Walking along the shore 
of the island we encountered the most 
photogenic marine iguanas, displaying 
spectacular colors since it was their mat-
ing season. The top predator of the food 
chain, the Galapagos hawk welcomed us 
upon our arrival on the island, while the 
mocking bird attracted our attention as 
being one of the most fearless birds we 
have encountered on the trip. In addi-
tion we saw the spectacular blue-footed 
boobies and the Nazca boobies during 
its mating period, where both male and 
female birds were sky-pointing during 
their fancy mating dance.

We cruised west from the Island 
of Espanola, landing on the Island of 
Santa Maria (also known as Floreana). 
This island is composed of small, steep 
volcanic mountains with small diameter 
craters. Some craters are also below sea 
level such as the “Devil’s Crown” crater 
(Figure 5). The beach at the island is 
composed almost 50% of sub-angular, 
coarse-grained olivine crystals that were 
eroded directly from the island and then 
deposited very near the source. Also 
on the island there were several pyro-
clastic flows, some 
with dunite xenoliths. 
Volcanic bombs and 
other evidence of sub-
aerial volcanic activ-
ity are everywhere. 
Giant turtles and 
pink flamingos nest 
on the island. During 
the afternoon hours 
we went snorkeling in 
“Devil’s Crown”, and 
observed spectacular 
tropical fish and white-
tip reef sharks in the 
clear water. During 

the early evening hours we posted our 
mail (postcard mostly) at Post Office Bay 
hoping that some future traveler will 
hand deliver our postcards, since this is 
the only way for mail to leave this “Post 
Office”. What a way to see geology!

Next morning, we woke up in port, in 
the city of Puerto Ayora, on Santa Cruz 
Island. The island has steep topography. 
The highlands trigger orographic pre-
cipitation on the south side of the island, 
resulting in a rain shadow effect at the 
north. The difference in vegetation types 
on the wet and dry sides of the highlands 
is amazing. The surface geology consists 
of eroded basaltic flows, pyroclastic flows 
and bombs, and there are several craters 
on the island, three of which we visited 
(Figure 6). The island is an uplifted fault 
block, which has experienced much more 
recent volcanism (0.05 – 0.6 Ma) due 

to the hotspot (Cox 1983). At Puerto 
Ayora, one can visit the Charles Darwin 
Research Station where giant tortoises 
are raised and the famous “Lonesome 
George” is hosted, a tortoise that is the 
last of its kind, a species that is destined 
for extinction. A truly sad thing to con-
template, seeing the last individual of 
a species.

During the night we sailed northward, 
crossing the equator into the Northern 
Hemisphere to the island of Genovesa. 
Genovesa is a circular shaped island 
with a very deep caldera at its center and 

Figure 5. Devil’s Crown Crater.

Figure 6. Part of the Twin Craters at the highlands 
of Santa Cruz.

Figure 3. Sea lion family.

Figure 4. Galapagos land iguana walking on 
Pahoehoe lava.

IN THE FOOTSTEPS OF CHARLES DARWIN
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generally low topography. Normal faults 
are located circumferentially along the 
caldera walls, while some strike-slip 
fault trend East-West on the island. 
Recent volcanic activity is evident along 
some of the fissures on the island, 
where there are both Pahoehoe and Aa 
flows. The lava flows are characterized 
by megacryst plagioclase texture. The 
island of Genovesa originated over a hot-
spot, but several post-formation faults 
and fissures are related to the spreading 
center that is now to the north of the 
island (Harp et al., 2001). The biology 
of the island is equally as interesting 
as the geology with large populations of 
Nazca Boobies, Red – Footed Boobies, 
Frigate Birds, Ground Finches, pelicans 
and lava cacti.

The day before our last on board the 
Daphne, we sailed southwest to the 
island of Santiago and the small island 
of Bartolome, located just a few miles 
east of Santiago. Santiago has steep, 
dome-like topography, and it is com-
posed of a wide range of volcanic rock 
types, from basalt to rhyolite. Ash flows 
and Pahoehoe (Figure 7) lava flows are 
evident on the island both of which are 
indicative of subaerial volcanic process-
es. The island of Bartolome seemed even 

younger than Santiago, with uneroded 
spatter cones at the surface and the 
famous pinnacle at the west side of the 
island. A large area of the island is cov-
ered by fresh-looking Aa and Pahoehoe 
flows. Both of these islands are young 
(less than 770 ka) and were formed by 
hotspot volcanism, and then uplifted as 
fault blocks. The highlights of the biol-
ogy of these islands were the sea lions 
resting at the beach of Santiago, the 
marine iguanas at the same island and 
the lava lizards inhabiting the island of 
Bartolome.

During our last day on board the 
Daphne we had the opportunity to visit 
North Seymour Island, an island located 
a few miles north of Santa Cruz and with 
similar geology to Baltra. On this island 
we saw the magnificent Frigate Bird, 
(Figure 8), where the male inflated its 
red gular sac in order to attract female 
birds. Back at the Daphne, we had a long 

snorkel in the equatorial waters around 
North Seymour, observing the tropical 
fish and the Galapagos penguins. Upon 
our return to the Daphne, we packed 
our gear and cruised to Puerto Ayora on 
Santa Cruz Island. We spent the next 
two days exploring the island, and had 
the chance to revisit some of the craters 

on the highlands and explore 
the waters around the islands 
during our last snorkel with 
turtles, sea lions and white-
tip reef sharks.

The next two days marked 
our return from the equa-
torial wonderland of the 
Galapagos to the subpolar 
north of St. Paul. After flying 
out of Baltra, back to Quito 
and spending the night in 
the city, we took the interna-
tional flight from Ecuador to 
Houston. The trip was com-
pleted with our return to the 
Twin Cities and Macalester 
College.

The trip at the Galapagos Islands 
was a life changing experience which 
enhanced my personal, academic and 
intellectual growth. The study of the 
formation of the islands and the rela-
tionship of the islands’ position to their 
unique biology made me realize that it 
is no coincidence that the islands are 
biologically diverse even though they are 
so young. Also, during this trip I had the 
chance to experience first hand several 
geologic formations and processes that I 
have been learning in class.

During our class discussions while we 
were at the islands I realized the impor-
tance of the observations that natural 
scientists make during such trips. In my 
mind I related my experience to that of 
Charles Darwin during his voyage with 
“HMS Beagle” to these islands, and 
how this trip was important to him in 
the process of formulating the theory of 
evolution. Whether or not I will be able 
to revisit the islands one day, in order 
to further explore the things I have seen 
and learned, that I cannot state with 
certainty. One thing I know for sure 
is that the memories and experiences 
I gained from the trip will follow me 
throughout my life and my career as a 
young scientist.

I would like to express my deepest and 
honest appreciation to the AIPG Editor 
who helped me with the organization of 
this article.
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Figure 7. Pahoehoe lava flow on Santiago Island.

Figure 8. Magnificent Frigate Bird nesting on 
the island of Baltra.
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