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ANNUAL MEETING RECAP

JOIN US NEXT YEAR IN COLORADO!
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Opportunity to Support the 
Foundation of AIPG

As you pay your annual dues for 2018, please take the 
opportunity to include a donation to the Foundation of the 
American Institute of Professional Geologists. The Foundation 
is a 501(c)(3) organization so your donation is eligible for a 
deduction on your taxes.

The Foundation supports a variety of programs of the 
American Institute of Professional Geologists (AIPG). These 
include student scholarships, student and young professional 
workshops, educational programs aimed at practitioners, 
the public, and policy makers and, on occasion, some special 
needs requested by AIPG. The Foundation is engaged in 
exclusively educational, scholarship, and research programs. 
The Foundation may also support public information forums, 
public education meetings, teacher seminars and geological 
seminars for other professionals such as engineers, architects, 
planners and others; thus coordinating the expertise of several 
professions for a better understanding of the geosciences and 
global issues. The Foundation is proud to be able to serve 
AIPG and the geosciences by providing financial support for 
these programs.

We ask that you support the Foundation with monetary 
contributions that would be used primarily to fund our scholar-
ship and young professional initiatives, and other Foundation 

programs as well. The Foundation relies on the support of 
generous individual and corporate or group donors for financial 
contributions or gifts in kind. Information about donations is 
on the Foundation web page of the AIPG web site http://aipg.
org/foundation. You may donate on-line or send your donation 
check by mail to:

Foundation of AIPG
12000 N. Washington St., Suite 285
Thornton, CO 80241-3134
If you have any questions or comments about the 

Foundation, please contact me for additional information.
Thank you for your support of the Foundation so the 

Foundation may support AIPG and the geosciences. Your 
continued interest and support is greatly appreciated.

Barbara Murphy, CPG
Chairperson, Foundation of AIPG
480-659-7131 office phone
bmurphy@clearcreekassociates.com

The Foundation of the American Institute of 
Professional Geologists is a 501(c)(3) organization.

Contributions are tax deductible.

Beautiful Dogtooth Calcite also known as Stellar Beam crystals donated by 
Nyrstar Tennessee Mines for the silent auction. 

Fine Dogtooth Calcite and Sphalerite (zinc sulfide) specimens on display at the 
Annual Meeting’s silent auction thanks to Nyrstar Tennessee Mines.

Students: 
Networking is a 
great way to get 
started in your 

career.
 Start a Student 
Chapter Today!
Contact Dorothy Combs at 

AIPG Headquarters for more 
details. 

 dkc@aipg.org
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Thank you Foundation Supporters!

2017 Silent Auction and Welcome Reception
Nashville, Tennessee

Foundation of AIPG Has Successful 
Silent Auction at AIPG Annual 

Meeting

The Foundation of the American Institute of Professional 
Geologists held a silent auction at the Welcome Reception of 
the AIPG Annual Meeting in Nashville. The silent auction 
event was to raise money through the sale of donated items 
for the benefit of the Foundation and its programs, and to 
raise awareness of the Foundation. There was a wide range 
of donations from AIPG members as well as one of the meet-
ing field trip hosts, Nyrstar Tennessee Mines. Donated items 
included several large crystals with other minerals from the 
Gordonsville Mine in Tennessee, a 5-day/4-night stay with 
a day of fly fishing at La Marche Creek Ranch in Montana, 
other mineral/rock specimens and fossils, polished mineral 
spheres, historic geology books and geologic maps, polished 
rock bookends, stone globe, wooden carved walking stick, 
jewelry, commemorative coins, and some local brewery and 
distillery items. It was a nice assortment of items and a vari-

ety of values. There were several items that sparked exciting 
bidding contests during the welcome reception. At the end of 
the evening, the Foundation realized more than $7500 from 
the silent auction.  

The Foundation offers a big thank you to the AIPG mem-
bers and to Nyrstar Tennessee Mines for the many wonder-
ful donated items. And, another thank you to those who also 
participated in the silent auction by bidding and making a 
donation for that winning bid item. The money raised from 
the silent auction will go to the Foundations general fund for 
use toward Foundation-supported programs and scholarships.

The Foundation looks forward to another silent auction 
at next year’s meeting in Colorado Springs so start looking 
around for those items to donate and be sure to come to the 
annual meeting in September 2018!

Barbara Murphy, CPG-6203
Chairperson, Foundation of AIPG



6 TPG • Oct.Nov.Dec 2017 www.aipg.org

Request For Nominations
The 2018 AIPG Awards Committee is seeking nominations for future recipients of the Ben H. Parker Memorial Medal, the 

Martin VanCouvering Memorial Award, the John T. Galey, Sr. Memorial Public Service Award,  and Honorary Membership.  
The qualifications for these awards can be found below. Nominations for these awards, accompanied by supporting statement, 
should be sent to AIPG Headquarters, c/o Honors and Awards Chr., 12000 Washington Street, Ste. 285, Thornton, Colorado, 
80241-3134. 

BEN H. PARKER MEMORIAL MEDAL
The Ben H. Parker Memorial Medal is the Institute’s most dis-

tinguished award. It was established by the Executive Committee in 
1969 in posthumous honor of a truly great leader, who devoted much 
of his life to improve the quality of geology and geologists and the 
services they provide. The medal is awarded to individuals who have 
long records of distinguished and outstanding service to the profession.

The most important criterion is a continual record of contribution 
to the profession of geology. A wide variety of contributions can be 
considered, such as (a) the education and training of geologists, (b) 
professional development of geologists, (c) services to the Institute, (d) 
leadership in the surveillance of laws, rules, and regulations affect-
ing geology, geologists, and the public, and (e) activity in local and 
regional affairs of geologists.

MARTIN VAN COUVERING MEMORIAL AWARD
The Martin Van Couvering Memorial Award was established by 

the Executive Committee in 1979 in posthumous honor of the first 
president of the Institute. Martin Van Couvering made the presidency 
a full-time occupation for the first two years of the Institute’s history. 
His dynamic leadership, diplomacy, and organizational abilities estab-
lished the solid foundation from which the Institute has grown. Few, 
if any, have given so much to the Institute. 

The most important criterion for the Martin Van Couvering 
Memorial Award is service to the Institute. As in other awards, a wide-
variety of contributions to the Institute may be considered. By far the 
most important contribution a geologist can make to the Institute is 
that of time.  It is the contributions by individuals to the Section, the 
committees, and special projects that enable the Institute to enhance 
the practice of geology.

AWARD OF HONORARY MEMBERSHIP
Since 1984, AIPG has conferred Honorary Membership to those 

who have an exemplary record of distinguished service to the profes-
sion and to the Institute.

American Institute of Professional Geologists
Nomination form for 2018 AIPG Awards

(Please select one)

Ben H. Parker Memorial Medal
Martin Van Couvering Memorial Medal

John T. Galey Memorial Public Service Award
Award of  Honorary Membership Outstanding Achievement Award

NAME OF CANDIDATE

NAME OF PERSON MAKING NOMINATION:

Telephone:

Supporting Statement: (In brief  here, please submit detailed letter of  support.) 

RETURN TO: AIPG, Attn. Awards, 12000 Washington St., Ste. 285, Thornton, CO 80241 Ph. 303-412-6025, Fax 303-253-9220
DEADLINE: Completed nominations must be received by January 15, 2018. 

Telephone:

Address:

Signature:

Address:

Fax:

Fax:

E-mail:

E-mail:

Date:

JOHN T. GALEY, SR. MEMORIAL PUBLIC SERVICE 
AWARD

The American Institute of Professional Geologists’ Public Service 
Award was established by the Executive Committee in 1982 in rec-
ognition of one of its primary purposes: service to the public. In1992, 
it was renamed the John T. Galey, Sr., Memorial Public Service 
Award, in posthumous honor of our fourth President, whose long 
professional career was a continuum of service to both the geological 
and the general public.

Recognition of public service is important because so many 
Members have distinguished themselves and the Institute by giving 
expert testimony to governmental commissions and committees, and 
by providing geological expertise where it was needed by the public 
at large.

The application of geology to the needs of the general public may 
be in many different forms. Recipients of this award have outstand-
ing records of public service on the national, state, or local level well 
beyond their normal professional responsibilities.

OUTSTANDING ACHIEVEMENT AWARD
The Oustanding Achievement Award was established by the 1989 

Executive Committee to honor a non-member of AIPG who is widely 
recognized as a major contributor to the profession of geology. The 
award is not necessarily given annually, but only when the Awards 
Committee recommends an outstanding candidate to the Executive 
Committee for their consideration.

In 2013, the Executive Committee voted to expand the scope of 
the award to include candidates engaged in all types of media that 
inform or enlighten the public on the roles of professional geologists 
and the geosciences in society. This award may be for work in any 
media that inform or enlighten the public on the roles of professional 
geologists and geosciences in society.  This award may be for work in 
any media such as visual (television, film, webcasts), auditory (radio, 
pod casts) or printed (books, articles, websites). The work must have 
een completed within five years preceding the award nomination and 
the nominee may be an individual, a group, or a company.
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Request For Nominations
The 2018 AIPG Awards Committee is seeking nominations for future recipients of the Ben H. Parker Memorial Medal, the 

Martin VanCouvering Memorial Award, the JohnT.Galey, Sr. Memorial Public Service Award, and Honorary Membership. 
The qualifications for these awards can be found below. Nominations for these awards, accompanied by supporting statement, 
should be sent to AIPG Headquarters, c/o Honors and Awards Chr., 12000 Washington St., Ste. 285, Thornton,Colorado 
80241-3134.

BEN H. PARKER MEMORIAL MEDAL
The Ben H. Parker Memorial Medal is the Institute’s most dis-

tinguished award. It was established by the Executive Committee in 
1969 in posthumous honor of a truly great leader, who devoted much 
of his life to improve the quality of geology and geologists and the 
services they provide. The medal is awarded to individuals who have 
long records of distinguished and outstanding service to the profession.

The most important criterion for this medal is a continual record 
of contribution to the profession of geology. A wide variety of contri-
butions can be considered, such as (a) the education and training of 
geologists, (b) professional development of geologists, (c) service to the 
Institute, (d) leadership in the surveillance of laws, rules, and regula-
tions affecting geology, geologists, and the public, and (e) activity in 
local and regional affairs of geologists.

MARTIN VAN COUVERING MEMORIAL AWARD
The Martin Van Couvering Memorial Award was established by 

the Executive Committee in 1979 in posthumous honor of the first 
president of the Institute. Martin Van Couvering made the presidency 
a full-time occupation for the first two years of the Institute’s his-
tory. His dynamic leadership, diplomacy, and organizational abilities 
established the solid foundation from which the Institute has grown. 
Few, if any, have given so much to the Institute.

The most important criterion for the Martin Van Couvering 
Memorial Award is service to the Institute. As in other awards, a wide 
variety of contributions to the Institute may be considered. By far the 
most important contribution a geologist can make to the Institute is 
that of time. It is the contributions by individuals to the Sections, the 
committees, and special projects that enable the Institute to enhance 
the practice of geology.

AWARD OF HONORARY MEMBERSHIP
Since 1984, AIPG has conferred Honorary Membership to those 

who have an exemplary record of distinguished service to the profes-
sion and to the Institute.

JOHN T. GALEY, SR., MEMORIAL PUBLIC SERVICE 
AWARD

The American Institute of Professional Geologists’ Public Service 
Award was established by the Executive Committee in 1982 in 
recognition of one of its primary purposes: service to the public. In 
1992, it was renamed the John T. Galey, Sr., Memorial Public Service 
Award, in posthumous honor of our fourth President, whose long 
professional career was a continuum of service to both the geological 
and the general public.

Recognition of public service is important because so many 
Members have distinguished themselves and the Institute by giving 
expert testimony to governmental commissions and committees, and 
by providing geological expertise where it was needed by the public 
at large.

The application of geology to the needs of the general public may 
be in many different forms. Recipients of this award have outstand-
ing records of public service on the national, state, or local level well 
beyond their normal professional responsibilities.

OUTSTANDING ACHIEVEMENT AWARD
The Outstanding Achievement Award was established by the 1989 

Executive Committee to honor a non-member of AIPG who is widely 
recognized as a major contributor to the profession of geology. The 
award is not necessarily given annually, but only when the Awards 
Committee recommends an outstanding candidate to the Executive 
Committee for their consideration. 

In 2013, the Executive Committee voted to expand the scope of 
the award to include candidates engaged in all types of media that 
inform or enlighten the public on the roles of professional geologists 
and the geosciences in society. This award may be for work in any 
media such as visual (television, film, webcasts), auditory (radio, pod 
casts), or printed (books, articles, websites). The work must have been 
completed within five years preceding the award nomination and the 
nominee may be an individual, a group, or company. 

(Please check one)  
 Ben H. Parker Memorial Medal  John T. Galey, Memorial Public Service Award 
 Martin Van Couvering Memorial Award  Award of Honorary Membership  

 

REQUEST FOR NOMINATIONS 
The AIPG Awards Committee is seeking nominations for future recipients of the Ben H. Parker Memorial Medal, the Martin Van 

Couvering Memorial Award, the John T. Galey, Sr. Memorial Public Service Award, Honorary Membership, and Outstanding Achievement 
Award. The qualifications for these awards can be found below. Nominations for these awards, accompanied by supporting statement, 
should be sent to AIPG Headquarters, c/o Honors and Awards Chr., 12000 Washington St., Suite 285, Thornton, CO 80241. 

 

 
BEN H. PARKER MEMORIAL MEDAL

 
The Ben H. Parker Memorial Medal is the Institute’s most dis- 

tinguished award. It was established by the Executive Committee in 
1969 in posthumous honor of a truly great leader, who devoted much 
of his life to improve the quality of geology and geologists and the 
services they provide. The medal is awarded to individuals who have 
long records of distinguished and outstanding service to the profession. 

The most important criterion for this medal is a continual record 
of contribution to the profession of geology. A wide variety of contri- 
butions can be considered, such as (a) the education and training of 
geologists, (b) professional development of geologists, (c) service to the 
Institute, (d) leadership in the surveillance of laws, rules, and regula- 
tions affecting geology, geologists, and the public, and (e) activity in 
local and regional affairs of geologists. 

 
MARTIN VAN COUVERING 

MEMORIAL AWARD
 

The Martin Van Couvering Memorial Award was established by 
the Executive Committee in 1979 in posthumous honor of the first 
president of the Institute. Martin Van Couvering made the presidency 
a full-time occupation for the first two years of the Institute’s his- 
tory. His dynamic leadership, diplomacy, and organizational abilities 
established the solid foundation from which the Institute has grown. 
Few, if any, have given so much to the Institute. 

The most important criterion for the Martin Van Couvering 
Memorial Award is service to the Institute. As in other awards, a wide 
variety of contributions to the Institute may be considered. By far the 
most important contribution a geologist can make to the Institute is 
that of time. It is the contributions by individuals to the Sections, the 
committees, and special projects that enable the Institute to enhance 
the practice of geology. 

JOHN T. GALEY, SR., MEMORIAL 
PUBLIC SERVICE AWARD

 

The American Institute of Professional Geologists’ Public Service 
Award was established by the Executive Committee in 1982 in recog- 
nition of one of its primary purposes: service to the public. In 1992, it 
was renamed the John T. Galey, Sr., Memorial Public Service Award, 
in posthumous honor of our fourth President, whose long professional 
career was a continuum of service to both the geological and the gen- 
eral public. 

Recognition of public service is important because so many 
Members have distinguished themselves and the Institute by giving 
expert testimony to governmental commissions and committees, and 
by providing geological expertise where it was needed by the public 
at large. 

The application of geology to the needs of the general public may 
be in many different forms. Recipients of this award have outstand- 
ing records of public service on the national, state, or local level well 
beyond their normal professional responsibilities. 
 
AWARD OF HONORARY MEMBERSHIP
 

Since 1984, AIPG has conferred Honorary Membership to those 
who have an exemplary record of distinguished service to the profes- 
sion and to the Institute. 
 

OUTSTANDING ACHIEVEMENT 
AWARD

 

The Outstanding Achievement Award was established by the 1989 
Executive Committee to honor a non-member of AIPG who is widely 
recognized as a major contributor to the profession of geology. The 
award is not necessarily given annually, but only when the Awards 
Committee recommends an outstanding candidate to the Executive 
Committee for their consideration. 

 

American Institute of Professional Geologists
Nomination form for 2017 AIPG Awards

 
 
 

Outstanding Achievement Award 
 

NAME OF CANDIDATE:                                                                                    Telephone:                                                                            
Address:                                                                                                                 Fax:                                                                                         
                                                                 E-Mail:                                                                                     
NAME OF PERSON MAKING
THE NOMINATION:                                                                                               Telephone:                                                                          
Address:                                                                  Fax:                                                                                        

                                                                                                                                   E-Mail:                                                                                    

Signature:                                                                                                                  Date:                                                       

Supporting Statement (In brief here, please submit detailed letter of support): 

RETURN TO: AIPG, Attn: Awards, 12000 Washington St., Suite #285, Thornton, CO 80241. Ph. 303-412-6205, Fax: 303-253-9220 

DEADLINE: Completed nominations must be received by January 15, 2017.
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(Annual submittal deadline is January 15th)

The AIPG Section Leadership Award was established by the Executive Committee in 2013 to recognize one or more of our 
members who have demonstrated a long-term commitment and have been long-term contributors to AIPG at the section level. 
AIPG has many sections where one or more individuals have demonstrated exceptional leadership for their section and in 
many instances kept the section together and moving forward. These individuals are commonly not known at the National 
level or by AIPG members outside of their sections, however, their contributions have been vital to their sections and they 
perform this work because of their commitment to our profession and AIPG. All active section members are eligible. It is not 
required to be a current or past section officer. The award will consist of a plaque (or similar) that will be presented to the 
awardees at the annual meeting of AIPG.

Based on the above criteria the Awards Committee may select multiple nominees for the award.

The AIPG Section Leadership Award is administered by the Executive Committee of AIPG. The selection of the winning 
member(s) will be decided by the AIPG Awards Committee. The deadline for submittal of nominees for the AIPG Section 
Leadership Award, to AIPG National Headquarters, is January 15th of each year. The nomination form for AIPG Section 
Leadership Award is presented below. The awardees will be announced in April so they may attend the annual meeting.

AIPG Section Leadership Award Nomination Form
http://www.aipg.org/sectionleadershipaward

Name of Candidate:_________________________________________________ Section: _______________________________

Address:                                                                                                                                                                   

Address:                                                                                                                                                                   

Telephone Number:                                                                     
Fax:                                                                                            
E-Mail:                                                                                        

Name of Person Making Nomination:                                                                               Section:                                

Address:                                                                                                                                                                      

Address:                                                                                                                                                                      

Telephone Number:                                                                     
Fax:                                                                                             
E-Mail:                                                                                        
Date:                                                                                           

Signature:                                                                                   

Supporting Statement (In brief here, but please attach a detailed letter of support)                                                           

                                                                                                                                                                                         

Return to: AIPG
Awards Committee
12000 Washington Street, Suite 285
Thornton, CO 80241 
Or E-mail to aipg@aipg.org 

Deadline: Completed nominations must be received by January 15th.

AIPG Section Leadership Award
AIPG Section Leadership Award

(Annual submittal deadline in January 15th)

The AIPG Section Leadership Award was established by the Executive Committee in 2013 to recognize one or more of our 
members who have demonstrated a long-term commitment and have been long-term contributors to AIPG at the section level. 
AIPG has many sections where one or more individuals have demonstrated exceptional leadership for their section and in 
many instances kept the section together and moving forward.  These individuals are commonly not known at the National 
level or by AIPG members outside of their sections; however, their contributions have been vital to their sections and they 
perform this work because of their commitment to our profession and AIPG. All active section members are eligible. It is not 
required to be a current or past section officer. The award will consist of a plaque (or similiar) that will be presented to the 
awardees at the annual meeting of AIPG.

Based on the above criteria the Awards Committee may select multiple nominees for the award.
The AIPG Section Leadership Award is administered by the Executive Committee of AIPG. The selection of the winning 

member(s) will be decided by the AIPG Awards Committee. The deadline for submittal of nominees for the AIPG Section 
Leadership Award, to AIPG National Headquarters, is January 15th of each year.  The nomination form for AIPG Section 
Leadership Award is presented below. The awardees will be announced in April so they may attend the annual meeting.
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DEADLINE: Completed nominations musted be received by January 15, 2018.
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Gathering Assault                            
on Professional Licensure

Gerry Donohue, ACEC senior communications writer
Contributed by R. Douglas Bartlett, CPG-08433

The following article is reprinted with permission from Engineering Inc., the bi-monthly magazine of the American Council 
of Engineering Companies (ACEC).

Professional licensure is under assault 
in America. Many of the political prin-
ciples that helped to elect populist candi-
dates to high office—limited government 
and a free market—have fueled legisla-
tive efforts to limit or even eliminate the 
need for professional licensure for a host 
of occupations, including engineering.  

To date, and largely due to aggres-
sive responses by American Council 
of Engineering Companies (ACEC) 
Member Organizations, the de-licens-
ing campaigns have not been success-
ful—although in Arizona, for example, 
professional geologist licensing was 
undermined. Everyone involved, how-
ever, agrees that the licensing fight is 
just getting started. 

“Most of these efforts claim as their 
inspiration the libertarian viewpoint 
that government should not be in the 
business of preventing people from get-
ting jobs,” says Doug Folk, an attorney 
with Clark Hill‘s national construc-
tion law practice group in Scottsdale, 
Arizona . 

“As a simple statement of principles, 
you can’t disagree with that, but there’s 
so much more at stake. These professions 
were regulated because people were 
losing their lives when structures were 
improperly engineered or constructed.  
Engineering and other design profes-
sions are regulated to protect the public 
through a combination of testing and 
licensure that has worked well for almost 
100 years.

A Long and Successful 
History

In 1907, Wyoming became the 
first state to license engineers, and 
today every state, plus the District of 
Columbia, Guam, Northern Mariana 
Islands, Puerto Rico, and the U.S. Virgin 
Islands licenses professional engineers.

Since 1920, the National Council 
of Examiners for Engineering and 
Surveying (NCEES) has developed and 

offered standard examinations for engi-
neering and surveying licensure across 
all the states. (Architects have a parallel 
organization, the National Council of 
Architecture Registration Boards.)

“In part, our current system of pro-
fessional licensing across the states has 
been so flexible and effective that its 
purpose became invisible to those who 
would change it,” says Folk. “We need to 
explain to critics why this system isn’t 
broke, and in no need of fixing.”

Manicurists and Animal 
Massagers

While the state licensing system may 
not be broken for engineers, architects, 
and other high-skill professions, one 
could argue that it doesn’t work for 
many others.

In the early 1950s, less 
than 5 percent of the U.S. 
workforce was covered by 
state licensing laws. That 
level ballooned to 20 per-
cent in 2000, according to 
Department of Labor data. 
In 2003, the Council of State 
Governments estimated 
that more than 800 occu-
pations were licensed in at 
least one state, and in a 2008 
Westat survey, 29 percent 
of workers said they were 
required to have a govern-
ment-issued license to do 
their job. 

Reasonable people might question the 
reasoning behind state licensing of yoga 
instructors (Arizona), animal massagers 
(Florida), or manicurists (many states). 

Licensing in low-income professions 
might act as a barrier to entry, possibly 
preventing people who can’t afford the 
required training or the license fee from 
even entering the profession. 

A recent study by the Goldwater 
Institute, which opposes licensing laws, 
found that states that license more than 
50 percent of lower-income occupations 
have an 11 percent lower entrepreneur-
ship rate than the national average; 
states that licensed less than a third 
had an entrepreneurship rate that is 11 
percent higher. A 2009 study by Morris 
Kleiner and Alan Krueger reported that 
licensed professions enjoy a 14 percent 
wage premium in the market. And the 
American Legislative Exchange Council 
(ALEC), which opposes licensing, asserts 
that the system increases unemploy-
ment by 1 percent.

Given this situation, it would make 
sense for licensing opponents to target 
lower-income professions, while retain-
ing the system for professions where the 
public health, safety and welfare would 
be affected. “A lot of them understand 
that,” says Dennis Ford, president of 
FTN Associates in Little Rock, Ark., 
who helped lead a recent fight in his 
states against delicensing. “Rather than 
address each occupation on its merits, 
though, they want to take the matter 
on wholesale.”

Policy and Politics
Two events have spurred efforts to 

limit or eliminate professional licensing.
In 2008, ALEC developed its model 

The Occupational Licensing Relief and 
Job Creation Act, to ensure “that an 
individual may pursue lawful occupa-
tion free from unnecessary occupational 
regulations, and protect against the use 
of occupational regulations to reduce 
competition and increase prices to con-
sumers.”

ALEC is an organization of conserva-
tive state legislators and private sector 
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representatives that drafts model state-
level legislation for distribution among 
state governments. ALEC’s mission is 
“to advance the fundamental principles 
of free-market enterprise, limited gov-
ernment, and federalism at the state 
level.” ALEC’s model bill has been the 
basis for efforts in several states to limit 
licensing, including Arkansas, Arizona, 
Indiana, Missouri and Florida. If passed, 
the bill requires that the state prove in 
court or in administrative hearings that 
it is enforcing an occupational law for 
health and safety reasons and not as a 
barrier to entry.

The second event occurred in 2015 
when the United States Supreme Court 
ruled against the North Carolina Board 
of Dental Examiners in its efforts to stop 
nondentists from offering teeth-whiten-
ing services. The Supreme Court said 
that licensing boards that are dominated 
by the professionals being regulated—
eight of the ten North Carolina board 
members were dentists— and don’t have 
“active supervision” from the state are 
not immune from antitrust challenges.

“This ruling lands at the interface 
of policy and politics,” says Folk. “The 
North Carolina case was correctly decid-
ed based on some very bad facts, but it 
is not representative of how professional 
licensing boards for design professionals 
operate. Politicians who are so inclined 
misuse that decision to justify deregu-
lating a profession or bringing state 
licensing boards under direct control of 
elected officials.” 

What is A Trained 
Geologist?

Both of these issues came to the fore in 
Arizona in 2016, when Gov. Doug Ducey 
and his allies in the legislature proposed 
House Bill 2613, aiming to abolish state 
licenses for geologists and landscape 
architects, as well as yoga instructors, 
food-packing contractors, driving school 
teachers, and assayers.

Doug Bartlett, a geologist and prin-
cipal of Clear Creek Associates in 
Scottsdale, helped to lead the Arizona 
section of the American Institute of 
Professional Geologist’s opposition to 
the bill. “Taking on the engineers would 
have been quite a feat because they are 
the largest professional group,” he says. 
“I think they figured we wouldn’t have 
the resources to fight.”

The bill also called for rolling all 
independent state regulatory boards—
including the Arizona State Board of 
Technical Registration, which licenses 

engineers, architects, landscape archi-
tects, geologists, and assayers—into the 
state’s Department of Administration, 
putting them under Ducey’s control. 
“Two previous governors analyzed the 
costs and benefits of consolidation and 
determined that it didn’t benefit the pub-
lic or save the government any money,” 
says Folk.  “With consolidation, if a board 
made a decision the governor didn’t like, 
he could veto it. Or, if he didn’t like the 
executive director, he could fire her. 
That’s not what the legislature had in 
mind when it created this board.” 

The landscape architects were able 
to extricate themselves from the legis-
lation, leaving the geologists to fight, 
although Bartlett says the engineering 
community helped a lot. “They lobbied 
against the bill with their legislators, 
voicing their concerns,” he says.

Bartlett says the arguments support-
ing the bill were flimsy. 

The governor’s office asserted in a 
press release that the bill included geolo-
gists because “licenses should only be 
required when they are truly designed to 
protect the public health and safety.”  By 
that logic, geologists should be licensed, 
Bartlett says. “Geologists are involved in 
countless instances that involve public 
safety, such as water quality, seismic 
issues, and underpinning for highway 
overpasses,” he says.

Licensing isn’t a barrier 
to entry, Bartlett says, and 
doesn’t prevent anyone from 
getting a job as a geologist. 
“What it does is prevent 
an inexperienced geologist 
from getting into a posi-
tion where they are mak-
ing decisions that impact 
public health and safety,” he 
says. Furthermore, Bartlett 
argues that independent 
licensing boards are not 
expensive and inefficient. 
He points out that the board 
is funded entirely through 
licensing fees and provides 
revenue to the General 
Fund.

One argument that wasn’t raised, but 
may have played a part, is that licensing 

increases the salaries of professionals. “I 
think there’s a motivation to reduce the 
cost of hiring professional consultants,” 
Bartlett says.

A modified version of H.B. 2613 even-
tually passed the legislature and was 
signed into law by the governor, creating 
a new unregulated category of “trained 
geologist.” While trained geologists do 
not need to have a license, they are 
required to have a geology degree from 
an accredited university, have at least 
four years of experience, and must dis-
close their lack of licensing to a prospec-
tive employer or client.

“Unfortunately,” says Bartlett, “since 
the trained geologists are not licensed, 
there is no regulatory agency that has 
the authority to police them to ensure 
that they are conforming to these stan-
dards.”

Adequate Regulatory 
Oversight

Licensing for engineers has faced 
legislative challenges in at least two 
other states.

In 2014, the Indiana legislature 
formed the Jobs Creation Committee 
(JCC) to look at deregulating occupa-
tions under the Indiana Professional 
Licensing Agency, which oversees 38 
boards that issue more than 70 profes-
sional licenses to 470,000 professionals 
in the state. 

In 2015, the JCC recommended by a 
5-0 vote that the state stop regulating 
and licensing engineers and 10 other 
professions, including home inspectors 
and hearing aid dealers. The draft min-
utes of that meeting include, “It is the 
JCC’s opinion that there is adequate 
regulatory oversight from other govern-
mental agencies when it comes to the 
work performed by the engineer in their 
construction/design.” 

The engineering community, led by 
ACEC/Indiana, mobilized. “We assem-
bled a coalition of stakeholders that 
would be affected,” says Ross Snider, 
president of USI Consultants, Inc., in 
Indianapolis. “We provided testimony on 
the value of registration, both for public 
safety and because it actually helps busi-
nesses in the state, allowing engineering 
firms to operate across state lines.”

The coalition reached out to then-
Governor Mike Pence, urging him to 
add his voice to the debate, and in late 
July, 2015, Pence’s office released a 
statement, “The governor believes it is 
a mistake not to license engineers and  
  Continued on page 44 
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ABSTRACT:  A high-resolution, 
quantitative-data approach was imple-
mented at a large, urban industrial 
facility where Trichloroethene, used 
extensively as a cleaning solvent, con-
taminated underlying riverine sedimen-
tary deposits and bedrock. Subtle facies 
changes resulted in solute concentra-
tions that varied by orders of magnitude 
over distances of only centimeters. This 
inherent complexity was the impetus for 
obtaining quantitative, high-resolution 
geologic and chemical data to charac-
terize site conditions and design, imple-
ment, and demonstrate the performance 
of BOS 100®, a proprietary remediation 
amendment. The high-resolution pro-
gram for this site consisted of analyzing 
1,291 continuous soil samples from 186 
borings and 5,515 groundwater samples 
from 1,349 monitoring wells. 

Pre-treatment data were used to cal-
culate mass flux and mass discharge 
to develop an accurate conceptual site 
model, evaluate source and plume 
strength (contaminant mass moving 
in groundwater per unit time (The 
Interstate Technology & Regulatory 
Council, 2010), and calculate injectate 
loadings. The “added value” of high-
resolution data is that it enhances the 
ability to identify zones which transmit-
ted the bulk of contaminant mass, thus 
facilitating a more economically and 
environmentally effective cleanup. Post-
treatment data were used to evaluate 
injectate distribution to ensure adequate 
coverage of the remedy.

INTRODUCTION
A large quantity of trichloroethene 

(TCE) was stored and used at a 
manufacturing facility located in a 
major metropolitan area. Decades of 

tankage spills and product-line releases 
resulted in “source areas” totaling 
approximately 230 square meters 
(m2) with interspersed dense non-
aqueous phase liquid (DNAPL) and 
an approximately 6,200 m2 dissolved-
phase plume (Figure 1). TCE in soil 
was observed at concentrations up to 

25,477,000 micrograms per kilogram 
(µg/kg) and TCE in groundwater 
was observed at concentrations up 
to 1,280,000 micrograms per liter 
(µg/L).

An extensive technical feasibility 
review was conducted to select an appro-
priate remedy. Biotic methods were 
dismissed because there was very little 
if any apparent natural biodegradation 
in the subsurface. Conventional abiotic 
methods such as, chemical oxidation 
or chemical reduction, were dismissed 
because of inherent deficiencies, e.g., 

solute mobilization, reagent depletion, 
and insufficient residence time.

Instead, a carbon-based technology 
(BOS 100®) was selected because geo-
chemical and/or bacterial deficiencies 
in the plume are not a factor and 
remediation is complete following a 
single application. Retreatment is only 
necessary if slurry distribution is insuf-
ficient, not because of rebound, i.e., 
back diffusion when lower-permeability 
strata become sources rather than stor-
age sinks of solutes in the exchange with 
higher-permeability strata. 

In extremely heterogeneous settings 
such as this site quantitative, high-
resolution data are needed to accurately 
characterize and map solute distribu-
tion in soil and groundwater. Dynamic-
workplan-assessment technologies such 
as the Membrane Interface Probe (MIP) 
can be effective qualitative screening 
tools, but are ineffective for accurate 
injection design or performance monitor-
ing because only total volatile organic 
compound concentrations are detected, 
not the concentrations of specific ana-
lytes. Data gathering does not stop at 
design, but is integral to the implementa-
tion phase as well. Successful injection 
programs need to be flexible and sup-
ported by robust performance monitor-
ing that allows using “where you have 
been” to adjust for “where you need to go”. 

Site Description: The site was 
underlain by river deposits and sedi-
mentary bedrock (Figure 2 on the follow-
ing page). Impacted alluvium included 
approximately 5 meters (m) of interbed-
ded sand and clay-rich deposits. Beneath 
the source area were approximately 
15 m of well-graded sands and gravels 
underlain by a low-permeability zone of 
silt and silty clay where DNAPL pooled 

Obtaining High-Resolution Data 
to Demonstrate Proprietary 

Remediation Method Performance 
in a Large TCE Plume with 
Extensive DNAPL Present

Thomas A. Harp (tharp@LTenv.com) (LT Environmental, Inc., Arvada, Colorado, USA)

Figure 1 - TCE Plume
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at or near the interface. Impacts did not 
extend into the underlying claystone 
bedrock. Solute transport was dictated 
primarily by physical properties of the 
DNAPL, (e.g., density) and by matrix 
characteristics.

Matrix characteristics which had the 
biggest impact on site remediation were 
the anisotropy and heterogeneity caused 
by variances in density and grain size 
in the alluvial sands. Other challenges 
were caused by a very small gradient 
(4.88E-4 m/m) that resulted in solute 
distribution and flow direction being 
poorly predictable. Over the course of 
history, it did not take much to “tip 
the table one way or the other”, so flow 
direction, hence, distribution patterns 
changed frequently.

Remedial Technology:  The select-
ed remedy was in-situ treatment using 
an immiscible, activated carbon solid 
injectate, BOS 100®. Each carbon grain 
is impregnated with elemental iron 
(Figure 3) such that carbon adsorp-

tion properties are coupled with the 
dechlorination process of iron (a step-
wise function that produces a variety of 
byproducts, i.e., “daughters”). Based on 
applicable half-cell reactions and asso-
ciated Gibbs Free Energy of Reaction, 

the elemental iron serves as an electron 
donor (being oxidized in the process) 
and the aliphatic chloroethenes/chloro-
ethanes serve as the principal electron 
acceptors. The final step is the genera-
tion of end-product hydrocarbons (eth-
ene or ethane) which, due to very high 
vapor pressures and temporary London 
dispersion forces, escape the matrix 
and allow for “fresh” contaminant to be 
adsorbed by the carbon catalyst.

Deficiencies such as slow or incom-
plete treatment due to insufficient 
residence time are avoided in that the 
initial contaminant is sequestered in the 
BOS 100® (as are kinetically-generated 
derivatives) during the cleanup cycle. 
The resident solutes are then reduced 
to innocuous end products via adequate 
contact with the impregnated iron.

Initial Challenges. Initial treatment 
was only marginally successful because 
of data gaps inherent to using standard 
site-characterization procedures. The 
conventional practice of collecting only 
a few soil samples and basing treat-
ment strategy on a limited network of 
monitoring wells did not provide the 
detail necessary to generate an accurate 
conceptual site model (CSM). In addition 
to needing higher-resolution data in the 
source area, it was imperative to shift the 
design focus to (saturated) soil impacts 
rather than basing injection loadings on 
dissolved-phase groundwater concentra-
tions only. 

Another challenge (apparent as more-
focused data was obtained) was the fact 
that most of the dissolved-phase plume 
was contained within granular alluvi-
um. Remedy delivery is less of a problem 
when the slurry is a miscible fluid. In 
this case, however, the remedy is a solid 
that is mixed in water as a slurry. The 
well-graded matrix of the native forma-

tion tended to strain out the granular 
BOS 100® thereby leaving large globular 
masses of injectate, rather than a more 
lenticular distribution. Ostensibly, a 
sand unit cannot be fractured so it 
was difficult to propagate the remedy 
outward via hydrofracturing. These dis-
tribution woes were overcome by using 
a high-pressure (14.00E6 Pascals), high-
flow-rate [up to 16 liters per second (ls-1)] 
pump to “jet” the granular carbon-based 
slurry into the formation. Mechanical 
mixing was achieved by “fluidizing” the 
sandy matrix (Figure 4 below).

CHARACTERIZATION 
APPROACH AND 
METHODS

As the project advanced, more data 
were gathered to the point where a “high 
resolution” image of the site evolved 
that was used to generate a detailed 
and accurate CSM. Abundant soil and 
groundwater samples were collected in 
the DNAPL areas and throughout the 
dissolved-phase plume.

In DNAPL areas, the soil data were 
used to characterize the sorbed and 
dissolved-phase impacts in saturated 
samples and the groundwater data were 
used to characterize the extent of desorp-
tive partitioning. Care was taken to 
prevent vertical migration during prob-
ing/drilling.

Within the dissolved-phase plume, 
groundwater data were used to evaluate 
plume strength and solute distribution 
due to advective and dispersive trans-
port. In all cases, soil and groundwa-
ter concentrations were used to design 
appropriate slurry loadings for treat-
ment.

Continuous Soil Cores. Direct-
push technology (DPT) was used to 
complete 186 soil borings throughout 
the DNAPL and dissolved-phase plume 
areas (Figure 5 on the following page). 
DPT (also known as “direct drive,” “drive 
point,” or “push technology”) refers to a 
growing family of tools used to perform 
subsurface investigations by driving, 
pushing, and/or vibrating small-diam-
eter, hollow steel rods into the ground. 
Sampling tools attached to the end of the 
rods can be used to collect soil, soil-gas, 
and groundwater samples. DPT rods can 
also be equipped with probes that pro-
vide continuous in-situ measurements 
of subsurface properties, e.g., geotech-
nical characteristics and contaminant 
distribution via MIP (United States 
Environmental Protection Agency, 
August 2005). 
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Figure 2-Matrix/Geologic Column

Figure 3-BOS 100® Particle

Figure 4 -Mechanical Mixing
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Inner sleeves of the DPT system were 
used to extract continuous cores from 
the boreholes. Samples of soil from the 
cores were collected from discrete zones 
of apparent impact, based primarily on 
readings from a photo-ionization detec-
tor using ambient-temperature-head-
space-analysis methods. When there 
was no apparent impact, samples were 
collected from intervals of approximately 
30 centimeters (cm) (1,291 samples in 
all). Detailed boring logs were kept to 
document lithology, color, relative mois-
ture content, and visual and/or olfactory 
evidence of volatile organic compounds 
(VOCs). In fine-grained deposits, frac-
ture patterns and/or other pathways 
were noted which might affect leakage, 
and hence, solute fate and transport. 

The soil samples were analyzed 
for VOCs using US Environmental 
Protection Agency (EPA) Method 8260B. 
As listed in Table 1, TCE concentrations 
could vary 5 orders of magnitude in 46 
cm, indicating that preferential path-
ways steered solute circuitously through 
the matrices, but with apparent preci-

sion. Analytical results were used to gen-
erate vertical profiles of pre-treatment 
solute distribution and post-treatment 
BOS 100® distribution.

Temporary Well Installation. DPT 
was used to install 1,349 temporary mon-
itoring wells throughout the DNAPL and 
dissolved-phase plume areas (Figure 
5). The purpose of the wells was to 
characterize impacted regions, evaluate 
treatment performance during remedy 
implementation, and provide confirma-
tion that target cleanup levels had been 
achieved.

A primary “take away” from the 
detailed logs of the continuous borings 
was that matrix architecture was com-
plex. Subsequently, selecting appropri-
ate well-screen locations was critical 
in representing the heterogeneity that 
caused variability in solute distribution.

The wells were constructed using 2.54 
cm diameter, flush-threaded polyvinyl 
chloride pipe and 10-slot screen. During 
the characterization phase, as many 
as five wells were clustered at a single 
location in the DNAPL area (Figure 
6) to generate a vertical profile and to 
determine the “basement” of impact. 
These, and all other wells, were later 
used to obtain high-resolution analytical 
data during implementation and closure 
phases of the project. 

A total of 5,515 groundwater sam-
ples were collected from site wells 
using dedicated bailers and/or low-flow 
methods and analyzed for VOCs using 
EPA Method 8260B. Low-flow meth-

ods involved using a pump to purge 
groundwater at rates comparable to 
ambient groundwater flow (typically less 
than 500 milliliters/minute) to minimize 
drawdown and mixing of borehole stor-
age, i.e., stagnant water in the well. 
Characteristic parameters pH, dissolved 
oxygen, conductivity, temperature, and 
turbidity were monitored until stable 
prior to sampling to facilitate equilib-
rium with the surrounding formation to 
ensure samples were representative of 
formation water (Solinst 2014). As with 
soil profiles, facies changes in the native 
geologic units resulted in TCE concen-
trations in groundwater that could vary 
3 orders of magnitude between adjacent 
screened intervals.

Cross Sections and Transects. 
Detailed geologic cross sections were 
generated from the boring logs and anno-
tated with TCE concentrations from the 
extensive array of soil and groundwater 
samples (Figure 7on the folowing page). 
These quantitative data were preferred 
over qualitative data that might other-
wise have been obtained from a standard 
MIP survey.

 In the early stages of the project, 
the cross sections were used to identify 
data gaps in understanding the complex 
geologic setting. Additional soil borings/
wells were installed and/or additional 
sampling activities were conducted, 
accordingly.

Once site characterization was con-
sidered complete, cross sections orthogo-
nal to groundwater flow were used as 
transects to quantify source-zone and 
plume strength. Plume stability was of 

Figure 5-High Resolution Data obtained from soil boring and groundwater well locations.

Figure 6- Well Cluster
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less concern since the project objective 
was to conduct thorough, plume-wide 
treatment to achieve rapid site closure. 
The plume was considered stable to 
contracting, based on the findings of the 
assessment.

Calculating Mass Flux and Mass 
Discharge. To better understand plume 
behavior, a site should not just be evalu-
ated based on solute concentrations at 
discrete locations. The static nature of 
such an approach can be misleading. 
A mass-flux/mass-discharge approach 
factors in groundwater velocity (a.k.a. 
Darcy flux q0 defined below), to better 
evaluate solute fate and transport. In 
essence, even if solute concentrations are 
high but groundwater velocity is very low 
(or even stagnant), then the mass flux is 
very low; hence, solute mobility is very 
low, ergo so is risk.

Assessing the risk of impact to down-
gradient receptors is a common appli-
cation of mass-flux/mass-discharge 
measurements. For this site, treatment 
was conducted plume wide and there 
was no evidence of off-site impacts; 
therefore, there was very little risk to 
third parties. The purpose of a mass-
flux/mass-discharge analysis in this case 
was twofold. First, mass flux was used 
to identify the variability in solute con-
centrations and the transmissive zones 
through which the bulk of the mass 
moved. Second, mass-discharge mea-
surements over time were used to ensure 
that targeted levels (5 µg/L of TCE) were 

being met at the downgradient property 
boundary, even though a higher, risk-
based concentration of TCE was allowed 
within the (on-site portion of the) plume. 
In other words, the property boundary 
needed to be the “zero flux line”.

It was important to understand plume 
architecture (solute distribution dictat-
ed by heterogeneity) and plume strength 
(contaminant mass moving in ground-
water per unit time – The Interstate 
Technology & Regulatory Council, 2010) 
to develop an appropriate treatment 
design. These metrics were evaluated 
by calculating mass flux within solute-
bearing horizons along cross-sectional 
transects.

Mass flux is the mass rate per unit 
area (grams/day/square meter) at a dis-
crete location in a plume (Figure 8 below) 
and mass discharge is the total mass 
per unit time (grams per day, [g/d]) that 
flows through an entire cross section 
of a plume. The transect method was 
used to calculate mass flux and mass 
discharge in and just downgradient of 
the source area and along other tran-
sects throughout the plume to evaluate 
remedy performance. Seepage velocities 
were estimated at individual wells along 
transects using equilibrium flow rates 
established during low-flow sampling 
activities. Corresponding TCE concen-
trations in groundwater from those wells 
were used to calculate mass flux and 
mass discharge, as follows:

Mass Flux (J) = q0 · C = -K · i · C
Where:

q0 = Darcy flux, L3/L2/t (e.g., volume/
area/d) 

K = saturated hydraulic conductivity, 
L/t, (e.g., m/d)

i = hydraulic gradient, dimensionless 
(e.g., m/m)

C = contaminant concentration, M/L3 
(e.g., mg/volume)

Mass discharge is the integration 
of the mass fluxes across a selected 
transect:

Mass Discharge (Md) = ∫A JdA
Where:

A = area of the transect, L2 (e.g., m2)
J = spatially variable mass flux

(The Interstate Technology & 
Regulatory Council, 2010)

Note that mass flux (J) varies both 
spatially and temporally across tran-
sects and these variations may be sig-

Figure 7 - Typical cross-section/ transect.

Figure 8 - Different solute strengths moving through the subsurface (Arcadis 2010).
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nificant. Spatial and temporal variations 
in mass flux are caused by variations 
in both contaminant concentrations 
and groundwater-flow magnitude and 
direction, which typically vary widely 
for most dissolved plumes (Guilbeault, 
Parker, and Cherry, 2005). In contrast, 
mass discharge (Md) can vary only over 
time at transects since there is only a 
single value for an entire transect (The 
Interstate Technology & Regulatory 
Council, 2010).

TREATMENT DESIGN, 
IMPLEMENTATION, AND 
MONITORING

Obtaining quantitative, high-resolu-
tion data to fully characterize the site 
and prepare an accurate CSM also 
resulted in a remedial design that was 
extremely successful. It is essential for 
in-situ treatment to know where the 
solute “is” and where it “isn’t”. To be 
effective, especially “cost effective”, in 
a complex setting such as this site, the 
design needs to be pin-point accurate and 
the implementation needs to be surgical 
or the vagaries and nuances of solute 
occurrence can cause solute persistence 
and result in project failure.

The design of the BOS 100® rem-
edy was based on carbon adsorption 
(Freundlich isotherms) and iron demand 
of VOCs. Slurry loading is a volumetric 
calculation based on grid dimension (typ-
ical grid spacing was 5- to 15-foot cen-
ters) and solute concentration. Detailed 
cross sections and high-resolution soil 
and groundwater data were used to 
select target injection locations.

Implementing Sophisticated 
Remedy Design. A variety of imple-

mentation challenges were overcome 
because high-resolution data were col-
lected. As previously discussed, a com-
plex system of preferential thin, narrow, 
convoluted pathways through the sedi-
mentary units carried extremely-high 
solute concentrations within deposits 
that had little to no apparent impact. To 
overcome this complex distribution net-
work, the high-resolution data were used 
to place the remedy with “surgical” preci-
sion within the impacted matrix (Figure 
9 above). In situations where DNAPL 
was present and very high loadings were 
required, guar (and a de-linking agent) 
was added to increase slurry density, 
i.e., approximately double the amount 
of BOS 100® could be suspended and 
injected into the native matrix.

Slurry distribution was occasional-
ly inadequate due to preferential flow 
steering slurry away from a targeted 
area or because a very flat hydraulic 
gradient (4.88E-4 m/m) within much of 

the treatment area caused unpredict-
able solute distribution. Radial injection 
grids (using 1-, 2-, and 3-meter radii) 
were often used for re-treatment in lieu 
of Cartesian grids to overcome these 
challenges.

As previously discussed, other dis-
tribution challenges were overcome by 
using a high-pressure, high-flow-rate 
pump. An assortment of specialized 
injection tips were used to manage the 
flow from the pump. A typical slurry vol-
ume of from 120 to 190 liters was injected 
at rates ranging from approximately 10 
to 16 ls-1. Injection durations ranged 
from approximately 10 to 15 seconds. 
The injectate exited the tips at velocities 
that ranged from 60 to over 100 meters 
per second and was directed at select 
locations with precision. The effective-
ness of this injection technique to dis-
tribute the BOS 100® slurry is shown in 
Figure 10 on the following page).

Performance Monitoring 
Methodologies. There were a num-
ber of performance-monitoring methods 
used during the implementation and clo-
sure phases of the project. For example, 
groundwater samples were collected 
before, during, and after slurry injec-
tions to monitor remedy performance. It 
is important to be “nimble” while in the 
field and next-day laboratory results for 
the samples allowed for design revisions 
to be implemented quickly. Mass dis-
charge was periodically calculated along 
selected transects (Table 2) to monitor 
mass reduction, i.e., diminished plume 
strength, over time and to ensure that 
“zero” mass flux was maintained at dis-
crete locations along the property bound-
ary. Continuous soil borings were also 
completed and sampled after treatment 
in DNAPL areas to confirm that solute 
mass was significantly reduced/elimi-

Mass-flux calculations along the transect shown on Figure 7 are presented in Table 2. The estimated pre-
treatment mass discharge was 138 kilograms per year (kg/y), based on a cross-sectional area of approximately 
165 m2. The estimated post-treatment mass discharge was 6 kg/y, a mass reduction of over 95 percent due 
to the BOS 100® treatment.

Figure 9-Proper implementation of design results in accurate placement of slurry.
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nated, when compared to data obtained 
from collocated, pre-treatment borings. 
When slurry distribution appeared inad-
equate (based on well response, i.e., no 
apparent reductions in TCE concentra-
tions), forensic drilling was conducted 
to observe if seams of BOS 100® were 
present in the vicinity of nearby wells. 
Soil characteristics were noted during 
drilling for heterogeneities that might 
have caused slurry flow to deviate away 
from targeted areas.

Performance monitoring continued 
at designated on-site and point-of-com-
pliance wells during the closure phase 
of the project. “Before” (pre-treatment) 
and “after” (post-treatment) monitoring 
results are shown in Table 3.

CONCLUSIONS
Obtaining high-resolution data was 

essential in characterizing and reme-
diating this complex site, given such 
highly-variable matrix anisotropy and 
heterogeneity. The accuracy of the CSM, 
the optimization in placing the BOS 100®, 
and the effective performance monitor-
ing of the remedy made this project a suc-
cess, compared to using the conventional 
data-gathering paradigm. DNAPL in 
the source areas was eliminated and 
the dissolved-phase plume was reduced 
from percent-level concentrations (up 
to 54,770,000 micrograms per kilogram 

Figure 10 - Evidence (black striping) of thorough BOS 100® distribution.

TCE in soil and 1,280,000 micrograms 
per liter TCE in groundwater) to closure 
levels, i.e., maximum contaminant levels 
(MCLs) stipulated by the State and/or 
EPA. Site-closure monitoring began in 
2014 to ensure MCLs were sustainable 
at the property boundary. A No Action 
Determination was granted by the state 
in 2016 for unrestricted, residential land 
use re-development.
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“TPG congratulates Mark 
Krumenacher, CPG-10081 on being 
awarded, by the National Industrial 
Sand Association (NISA),  its 
Recognition of Excellence Award.  
The award is NISA’s highest honor 
and typically recognizes a lifetime of 
achievement and contributions to the 
industrial sand industry.  

Based in Waukesha, Wisconsin, 
Krumenacher is recognized as a 
leading expert on aggregate and 
industrial mineral mining; he has 
provided testimony before a wide 
range of state and federal boards, 
local environmental groups and com-
munity advisory councils on issues 
associated with non-metallic mining.  
A member of the Wisconsin Industrial 
Sand Association Board of Directors 
and the Minnesota Silica Sand Rule 
Making Advisory Panel in 2014-15, 
he is actively involved in NISA, the 
National Stone Sand and Gravel 
Association, Illinois Association of 
Aggregate Producers, Industrial 
Minerals Association-North America, 
and the Society for Mining Metallurgy 
and Exploration.

 Krumenacher is a principal with 
GZA,  a multidisciplinary geoscience 
consulting firm based in Boston, MA.  

Kudos

We at AIPG are proud 
of our member’s accom-
plishments and would 
like to share them.  If 
you have kudos to share, 
please send them to us to 
publish in the TPG.
E-mail to aipg@aipg.org.
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AIPG 2017
Honors and Awards Program

The American Institute of Professional Geologists (AIPG) has a history of effective and outstanding service to the profession of geology. From 
its beginning in 1963, the Institute has emphasized the role that professional geologists play in this fascinating, changing, and highly complex world 
in which we live.  

In an Institute such as this, there are so many highly motivated geologists contributing to the profession, the Institute, the public, and the nations 
in which we live and work that the identification of a select few for particular awards is a monumental task. The continued success of the Honors 
and Awards Program is dependent on an accessible nominating process and a diligent screening of those nominated. This is done by the Honors 
and Awards Committee. 

Currently, there are six honors bestowed by the Institute: Ben H. Parker Memorial Medal, Martin Van Couvering Memorial Award, John T. Galey, 
Sr., Memorial Public Service Award, Award of Honorary Membership, Outstanding Achievement Award, and Presidential Certificate of Merit. 

Descriptions of the awards, past recipients, and the nomination forms can be found on the AIPG National website or contact the AIPG National 
Headquarters office.

Stephen M. Testa, CPG-6464

Ben H. Parker 
Memorial Medal

Stephen M. Testa is a consulting envi-
ronmental geologist and CEO of Testa 
Environmental Corporation, which 
he founded in 1993. From 2005-2016, 
Stephen served the public in the posi-
tion of Executive Officer of the California 
State Mining and Geology Board, the 
oldest geoscience board in the country, 
whose mission is to serve the public’s 
interest in mining law and geohazards 
issues. 

Stephen was born in Fitchburg, 
Massachusetts, on July 17, 1951.  At 
age 13, Stephen’s family moved to 
southern California, where Stephen 
attended public schools. He received 
his BS (1976) and MS (1978) degrees in 
Geology at California State University 
at Northridge, with an emphasis in geo-
chemistry and igneous petrology. 

Early in his career, Stephen worked 
for several consulting firms includ-
ing Frankian and Associates, Bechtel, 
Converse Consultants, Ecology & 
Environment, Dames and Moore, and 
Engineering Enterprises. With an 
engineering geology emphasis, he was 
involved in nuclear power plants, hydro-
electric power plants, petrochemical 
plants, tunnels, oil and gas fields, and 
numerous geohazards-related activities.  
By the mid-1980s, Stephen became more 
involved in environmental geologic stud-
ies and investigations.

In 1990, Stephen founded Applied 
Environmental Services (AES), an inter-
nationally recognized enterprise provid-
ing strong and innovative expertise in 
soil and groundwater restoration, and 
recycling and reuse technologies. Testa’s 
clients have included industrial and 
energy companies, municipalities and 
irrigation districts, and numerous legal 
firms along with the California State 
Attorney’s office providing technical 
assistance and expert testimony. During 
the 1990s several innovative books were 
authored to assist the young profes-
sional in applying geological knowledge 
to environmental problems including: 
Restoration of Petroleum-Contaminated 
Aquifers (coauthored,1991), Geological 
Aspects of Hazardous Waste Management 
(1993) andThe Reuse and Recycling of 
Contaminated Soils (1997). 

His desire to perform public service 
originated through relationships formed 
at AIPG and exemplified by the public 
service careers of certain AIPG Members, 
notably, former State Geologists M. Lee 
Allison, Bill Fisher, Charlie Mankin, 
Robert Jordan, John Parrish, Jon Price, 

and notably Larry Woodfork, among 
others.

In addition to serving as an instructor 
at the University of Southern California 
and California State University at 
Fullerton, Stephen has an exemplary 
record of long-term service to the geo-
logic profession as Past-President of 
AIPG, AGI, Los Angeles Basin Geological 
Society, and AAPG-EMD, and is the cur-
rent President of AAPG-DEG.  His lead-
ership and work ethics have earned him 
the AIPG’s Martin Van Couvering Award 
and Honorary Membership, AAPG-DEG’s 
Research and Public Outreach Awards, 
the Thomas W. Dibblee Jr. Honorary Map 
for the North Chalone Peak Quadrangle, 
California, and the Roy Shlemon Geology 
Mentor Honorarium for excellence in 
application of applied earth science.

The author of numerous books and 
articles, “One Man’s Planet: Earth in 
Today’s Political Culture” published by 
AGI, goes a long way in defining how 
Stephen views the world we live in and 
the significant role the geosciences play 
in our everyday lives. His wife Lydia 
has been his partner in business and in 
life. As a writer, speaker, public servant, 
scientist, historian, teacher, and distin-
guished leader, this award is being given.

Response
In receiving the Ben H. Parker 

Memorial Medal, I am truly humbled and 
gratified. My heartfelt appreciation in 
receiving this recognition in the midst of 
all those who have come before me cannot 
be adequately expressed.  The path I have 
taken over the years, as with all of you, 
has its own peculiar quirks, turns, and 
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detours. Fundamentally, I just wanted 
to know how rocks form – it wasn’t com-
plicated for me when it came time for 
college – I was going to be a geologist.  
Academically, the late Peter Weigand 
when at California State University at 
Northridge, California, offered me an 
opportunity to focus on igneous petrol-
ogy and geochemistry where I worked 
on tholeiitic basalts from Spitsbergen 
and Liberia, West Africa – fulfilling 
my initial goal of fundamentally under-
standing how rocks are formed. The late 
Peter Misch while at the University of 
Washington was the first to acknowl-
edge and support my independent work 
on metavolcanics throughout the North 
Cascades, and became a close friend and 
mentor. 

My success, however one perceives 
success, is reflective of the many individ-
uals I have had the pleasure of knowing 
over the years, those whom I admired and 
could learn from. What I observed with 
those people I admired was that they 
were all well respected by their peers, 
albeit not always agreed with, technically 
competent in their specialty, but knew a 
lot about a lot of other geology related 
things. They taught, they consulted, they 
were entrepreneurs, independent think-
ers and they were leaders – most of all 
they were involved and engaged in their 
profession and science. I made a list of 
traits that I felt made them successful 
and simply worked toward developing 
these traits in myself. I was going to need 
to be patient, persistent and resilient. 
But it was a lifestyle they exemplified 
and I wanted to be part of it. 

Mentoring takes many forms and for 
me and it was mainly through AIPG 
that I benefited most. Without question 
I cannot look any further than Larry 
Woodfork. My early participation in 
AIPG as the California Section President 
coincided with Larry’s tenure as AIPG 
President – he took me under his wing 
and was a strong supporter of many 
of my future professional endeavours.  

2017 HONORS AND AWARDS

Other mentors included Jim Slosson, 
Bill Fisher, Charlie Mankin, Bob Jordan, 
Lee Allison, Jon Price, Bob Fakundiny 
and John Parrish. This is an interesting 
group of accomplished individuals all 
of them state geologists at one time or 
another. Being a geological consultant, I 
had no public service experience before 
those years, but their expressed profes-
sionalism in their positions sparked my 
interest in public service and caused me 
to view the profession of geology in a 
different light. My professional growth 
was not limited to my interactions with 
state geologists though. There were con-
sultants too, including Allen Hatheway, 
Richard Proctor, David Rogers, Roy 
Shlemon and Russ Slayback, just to 
name a few that consistently performed 

at a very high level.
From 1976 to 2005, I was a geological 

consultant, instructor, and entrepre-
neur. I pursued my career not worrying 
about my title or the amount of finan-
cial compensation, but rather focused 
on acquiring experience, and attaching 
myself to interesting and complex proj-
ects and individuals that knew stuff, 
knowing I would have opportunities to 
develop.  After a successful business and 
consulting career, I wanted to move into 
public service. Not an easy transition 
when prior experience demonstrated 
absolutely no government experience.  
I was fortunate to have the encourage-
ment of John Parrish, then the Executive 
Officer of the California State Mining 
and Geology Board, to serve as a con-
sultant and mine inspector on behalf of 
the SMGB.  When John moved on to the 
position of State Geologist, he further 
encouraged me to apply for his former 
position as Executive Officer – a position 
I served in for over 11 years.  

In closing, I could not have accom-
plished what I have without the support 
of my wife Lydia and family. Lydia has 
been my chief financial officer, editor and 
who I go to when in need of some common 
sense. She has provided a warm home 

to live in and a wonderful environment 
in which I could fulfill my potential and 
goals. 

I truly enjoyed my consulting years, 
and loved my years in public service. I 
am pleased to be a consultant again, pro-
viding assistance and solving problems, 
and figure I will be working until I am 
no longer moving. In the meantime, my 
advice to young professionals is to recog-
nize that geology is a business – regard-
less of whether it is from an academic, 
government, industrial or private sector 
perspective. Organizations like AIPG are 
important because its members under-
stand this basic fact. Lastly, learning 
never stops: develop short and long term 
professional growth plans, stay engaged 
and involved with professional groups 
like AIPG, and reach out to those who 
have been around for a while for advice 
and guidance – they are all here for you 
as they were for me.

Martin Van Couvering 
Memorial Award

Michael D. Lawless, CPG-9224
Mike’s appreciation of the outdoors, 

geology and the ocean began along the 
coast of Maine during his summers while 
growing up. When considering attending 
college to study oceanography, his father 
quickly redirected him to geology where 
he would have a better hope of a paying 
career.

He received BS in Geology from Bates 
College and a MS in Geology from Old 
Dominion University where he again 
tinkered with oceanography.  He met his 
wife, Monika, at ODU and the two moved 
to South Carolina where she completed 
her Master’s degree.   In South Carolina, 
Mike’s professional career began, work-

When one dedicates themselves to a professional career, it becomes 
a lifestyle, and I have never considered what I do as work. In an 
age of branding, I consider myself an environmental geologist, 
which I believe is reflective of the simple fact that all of human 
endeavours have some environmental impact, and it is important 
for the geological community to reach out to the public and explain 
the significant role geology plays in the quality of life we have as 
a society and its sustainability. - Stephen Testa
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ing with an environmental engineering 
company. The first site he worked on 
was a dry cleaner site in Orangeburg in 
August. Wearing a Tyvek suit and res-
pirator, drilling through asphalt, while 
it was 105o, Mike wondered if he had 
chosen his career wisely. One of the more 
interesting and challenging projects he 
worked on while in SC involved defin-
ing the stratigraphy and hydrogeology 
underlying the hazardous waste landfill 
in Pinewood. Here, he was part of a team 
of geologists evaluating the tight clays 
which were cut by more permeable tidal 
channel sands. One of these channels 
crossed the oldest landfill cell where pre-
regulatory liquid waste was buried. The 
opportunity to apply geologic principles 
to addressing societal concerns was to 
become a focus of his career.

Eventually, Mike made his way to 
Blacksburg and the hard rock geology 
of the Appalachian Mountains. It was 
here that Mike joined AIPG in 1994.  On 
a field trip to a central Virginia kyanite 
mine, he was introduced to the Virginia 
Section and he has not looked back since.

Soon after that field trip, he was elect-
ed to the Section Executive Committee 
serving in all offices including President. 
During this time as a Section leader, 
Mike became active at the National 
level initially by attending legislative 
“fly-ins” in Washington, DC. In 2000, he 
was elected National Secretary and his 
involvement with the National Executive 
Committee culminated in his serving as 
National President in 2010.  To this day, 
that year as President has been one of 
the most rewarding years of his career.

For the past 21 years, Mike has 
worked at Draper Aden Associates, a 
civil and environmental engineering 
firm based in Blacksburg.  He moved up 
through the company from a field geolo-
gist to Environmental Division Manager, 
Principal, and Executive Vice President.  
The company is currently in a period of 
aggressive growth, and although he is 
doing less and less geology every year, 
the challenges and opportunities that 
come with growing a company have offset 
that loss. AIPG has continually repre-
sented an opportunity to network with 
geologists practicing in all areas of the 
geosciences, attend field trips, and feel 
like a geologist when the day job no lon-
ger offers that opportunity. Throughout 
his career he has been fortunate to 
work with many talented geologists and 
the environmental consulting field has 
offered a challenging mix of geology, 
business, and camaraderie.

Response
I am deeply honored and humbled to 

receive this award.  Thank you to the 
Honors and Awards Committee and the 
Executive Committee.  AIPG has been 
the professional organization that has 
been the most important to me through-
out my career.  

When I joined AIPG, I was working 
for a very small environmental consult-
ing company; there were three of us.  I 
looked to AIPG for a chance to network 
with other geologists as well as the pos-
sibility of becoming a CPG.  I was aware 
of the need for a current CPG to sponsor 
me and at that point I did not know any 
CPGs.  I contacted the then-President of 
the Virginia Section, Tony Scales.  Tony 
agreed to meet with me and act as my 
sponsor for the CPG application process.  
He invited me to a field trip at the Willis 
Mountain Kyanite Mine where I met 
many other AIPG members.  

What struck me most about 
Tony and the other AIPG 
members I met both that day 
and over the years is the will-
ingness to help young profes-
sionals (and even their older 
colleagues) develop a career, 
build a network and mentor 
them in many ways.

The relationships begun that 
day have developed into life-
long friendships.  After becom-
ing involved in the Section 
leadership, I began to become 
involved at the National level.  
There, I found the same colle-
gial, friendly reception. - Mike 
Lawless

When I talk with students or young 
professionals about AIPG and what we 
have to offer, I talk mostly about the peo-
ple; the network you will build; the col-
leagues, clients, and business partners 
you will create; and the friends you will 
make.  I belong to several professional 
organizations and I can honestly say 
AIPG is the best group of professionals of 
any of them.  Why is that?  I think there 
are a couple of reasons.  One is that we 
represent the entire profession of geol-
ogy.  This, to me, is very important.  My 

career has been in the environmental 
field, a field where you can sometimes 
feel as if you are not practicing geology.  
My interaction with AIPG members has 
afforded me the opportunity to network 
with geologists in the other disciplines 
within the geosciences.  

The second, is the focus on profes-
sional ethics.  Formal ethics training was 
absent from my schooling and much of 
my on the job training.  Geology, regard-
less of the discipline, is a career where 
decisions have ethical consequences on a 
very frequent basis.  Actively participat-
ing in an organization that focuses on 
professional ethics has certainly helped 
advance my career and assisted with 
several difficult decisions during that 
career.

Thank you to all my AIPG colleagues; 
there are too many to name individually..  

John T. Galey, Sr. 
Memorial Public 
Service Award

If we start from the beginning with 
Dr. Jonathan D. Arthur, it does not start 
with his college degrees.  Jon collected 
rocks as far back as he can remember 
and in 4th grade he wrote an essay titled 
“I want to be a Geologist”, which ended 
with the phrase: “I’ll never change my 
mind...”Fast forward to Jon’s graduat-
ing with Honors in Geology from Florida 
State University, and obtaining his 
Ph.D. from FSU in 1994. He began as a 
part-time student working at the Florida 
Geological Survey in Tallahassee in 
1982, and became full time in 1987. With 
dedication to education/outreach, and 
applied geology, Jon rose through the 
FGS ranks.  Supported by FGS and the 

Jonathan D. Arthur, MEM-932
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Florida Department of Environmental 
Protection leadership, Jon initiated and 
led the Hydrogeology Section of the FGS, 
which included a ~20% survey budget 
increase, opening the door for expanded 
karst, aquifer and hydrogeochemistry 
research. In 2009, Jon became the 6th 
State Geologist of Florida and FGS 
Director, thanks in part to the mentor-
ship of Dr. Thomas M. Scott (CPG-4950) 
and former Florida State Geologist, Dr. 
Walter Schmidt (CPG-6029). 

During Jon’s continuing tenure at the 
Survey, he co-produced an award-win-
ning film, Florida’s Geology Unearthed, 
published more than 40 scientific papers 
and gave over 80 invited presentations, 
including many keynote lectures. The 
more notable works of Jon and his 
research teams involve aquifer vulner-
ability modeling, geologic framework 
characterization and water-rock geo-
chemical interactions. Jon was twice 
recognized for sustained exemplary per-
formance and has participated in scores 
of sinkhole-related interviews, including 
appearances on Fox News, The Weather 
Channel, CBS Sunday Morning and 
German television. Dr. Arthur is also 
a Fellow of the Geological Society of 
America. 

Aside from his career in public service, 
Jon’s dedication to the profession is evi-
dent from his role as peer-reviewer for 
multiple scientific journals, eight years 
on the Florida Board of Professional 
Geologists, and six years with the Florida 
Association of Professional Geologists. 
As FAPG president from 2003-2006, his 
work with AIPG leadership led to an 
FAPG-AIPG merger that helped unite 
and strengthen the presence of Florida 
geoscience professionals, including real-
izing changes to the Florida Water 
Resources Act to benefit the public 
and the profession.  He also initiated a 
Memorandum of Understanding with 
the Southeastern Geological Society to 
boost geoscience education. Jon served 
five years on the Executive Committee 
of the Association of American State 
Geologists and during his term as presi-
dent in FY2014-15, his leadership team 
focused on improving geoscience commu-
nication and state geological survey sus-
tainability. As AASG president, he also 
gave congressional testimony in support 
of the USGS Geologic and Geophysical 
Data Preservation Program, and wrote 
letters to House and Senate committees 
supporting this program and the 3D 
Elevation Program. His collaborative 
leadership also brought about changes 
to the AASG constitution to establish 
an Emeritus membership category that 

includes all retired state geologists, and 
improve AASG leadership continuity. 

Jon has served on numerous advi-
sory committees related to hydrogeology, 
including two National Academy 
of Sciences committees. He has just 
returned from his second trip to China 
as an invited instructor at the UNESCO-
affiliated International Research Center 
on Karst, and is honored to begin service 
next year on the Executive Committee 
of the American Geosciences Institute.

Response
I am both humbled and honored to 

be recipient of the 2017 John T Galey, 
Sr. Memorial Public Service Award. It 
is with deepest sincerity that I thank 
the American Institute of Professional 
Geologists, and my nominators, as this 
recognition is paramount among the 
honors of my career. Public service is 
a calling and something that comes 
naturally to a person, whether through 
one’s career or how a person devotes 
time and energy outside of their “day 
job”, or both. At some point along our 
career path, public service can quietly 
become a default mindset, and there is 
plenty to be done in support of our sci-
ence, profession, and education of those 
outside our geoscience-sphere. In my 
experience, this mindset did not happen 
in a vacuum, but occurred through the 
patience and support of family, friends, 
mentors, co-workers, and even “bosses” 
- all too many to name here. 

Like so many of you, geology was 
“in my bones” since early childhood.  
Growing up in Daytona Beach, my 
family and I went to “rock swaps” 
across Florida.  A high school marine 
science teacher encouraged me to write 
a report on ocean trenches (a.k.a. sub-
duction zones).  Upon selecting a col-
lege, my game was stepped up by the 
late Dr. George DeVore, who handed 
me a shrink-wrapped copy of Earth by 
Press and Siever. Despite my 4th grade 
declaration to be a geologist, that “first 
contact” with a geology professor, and 
that book reeled me in. This early sup-
port system was an important part of 
my journey. As my academic life evolved 
alongside my career, I was fortunate to 
have had outstanding mentors.  

My passion for service gelled when 
I became president of the Florida 
Association of Professional Geologists 
in 2003. Through the FAPG leadership 
team, we accomplished great things: leg-
islation, communication, planning, and 
education.  Perhaps most significantly, 
thanks to collaboration with the vener-

able Bill Siok, and then AIPG presi-
dent, Larry Weber, FAPG and AIPG 
joined forces.  The Florida Section of 
AIPG remains strong under the leader-
ship of Ann Murray, Helen Madeksho-
Hickman, and others.

If working with FAPG gelled my pas-
sion, service to AASG crystalized it. In 
receiving this award, I am honored to 
be among nine other state geologists 
who are also recipients, especially those 
from whom I have learned immensely 
regarding leadership, diplomacy and 
vision: Vicki Cowart, John Price, John 
Parrish, Lee Allison, and Scott Tinker.  

John T Galley, Sr recognized the 
importance of geoscience testimony, and 
whether speaking with congressional 
members and staff or elected officials 
at the state or local level, succinctly 
communicating geoscience requires the 
ability to distill complex and often uncer-
tain information into something policy 
makers can work with, all the while 
not making anyone’s eyes glaze over.  
Believe me, my first experience with 
a newspaper reporter was a harsh les-
son learned: I talked too much and the 
printed sound bite was: “Jon Arthur… 
says nobody knows.”

I never thought I would be writing a 
speech like this or for this purpose.  

As with many others, I do 
what I do out of an inner drive 
to contribute to stewardship of 
the geosciences.  I must reiter-
ate I would not be standing 
here if not for the support of 
so many, and also because of 
encouraging words along the 
way from those I hold in high 
regard. - Jonathan Arthur  

Early in my career, for example, the 
late Dr. Phillip E. LaMoreaux, Sr., told 
me, “Someday you will make a great 
state geologist”, which became some-
thing I aspired to be.  I encourage you all 
to do two things, if you haven’t already: 
be an instrumental part of the support 
system for the next generation of geo-
scientists, and become geo-evangelists 
before our local, state and national 
leaders.  We have a great message to 
spread, and it’s a message that must be 
sustained!  Thank you.
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2017 Award of 
Honorary Membership

Dennis G. McGrath, CPG-8578 
Who knew an Earth Science course 

that I took during my senior year in high 
school, would ultimately start me on a 
long and rewarding career as a profes-
sional geologist and scientist? A B.S. 
degree in Geology from the University 
of South Carolina and a M.S. degree 
in (Geological) Oceanography from Old 
Dominion University followed shortly 
thereafter and gave me the foundation I 
needed to start my career. Now retired, 
my career spanned 42 years working 
for several consulting companies. I 
started at Dames & Moore in Cranford, 
NJ and retired from Louis Berger in 
Elmsford, NY. Except for a brief period in 
Cleveland, Ohio, I managed to stay based 
in the northeastern US (NJ, NY or CT) 
regardless of the company I was work-
ing for. What I will call the ‘first half’ 
of my career included a lot of traveling 
and international assignments. Many of 
my projects pertained to the planning, 
management and execution of marine 
geophysical and oceanographic studies 
in the Middle East, South America, 
the Gulf of Mexico, and the Atlantic 
coast. Throughout the ‘second half’, a 
variety of factors pushed me along an 
entirely different career path that was 
almost entirely focused on environmen-
tal and hazardous waste investigations 
and cleanups. Career highlights are 
many, but the ones that stand out the 
most include working on the North 
Slope of Alaska during construction of 
the Trans-Alaska Oil Pipeline, complet-
ing a year-long oceanographic baseline 
study of Kuwait Bay, siting of a marine 
terminal for the Cerrajón Coal Project 

in Colombia, SA, and a multitude of 
federal Superfund investigations/clean-
ups, including the Hudson and Passaic 
Rivers, that were performed under sev-
eral USEPA and USACE contracts. 
I applied to AIPG and received my 
CPG certification many years ago. By 
the late 1990s, I was serving on the 
Executive Committee of the Northeast 
Section as Secretary; the positions of 
President-Elect, President, and Past 
President soon followed.  Since then, 
I continued to serve in a variety roles.  
In 2004, the Northeast Section hosted 
AIPG’s 41st Annual Meeting in Saratoga 
Springs, NY. I served multiple roles in 
the planning efforts for that meeting, 
but I chaired the fundraising commit-
tee. The sponsorship funding raised by 
that committee helped to ensure the 
financial success of the 2004 Annual 
Meeting.  The single Northeast Section 
program however, that captured both 
my attention and imagination, was the 
Angelo Tagliacozzo Memorial Geological 
Scholarship. I have served as Chair of the 
Scholarship Committee for more than 
12 years. During this time, the average 
number of applicants and scholarship 
recipients has grown significantly. The 
amount of the annual award pool fluc-
tuates due to a variety of factors, but 
generally it has grown from $3,000 to 
somewhere between $15,000 - $22,000 
a year. Most recently, I have played an 
active role in helping to establish two 
new AIPG student chapters at SUNY-
Geneseo and SUNY-New Paltz.  I am 
cautiously optimistic that several more 
will soon follow.

Response
I am sincerely honored to be a recipi-

ent of the Honorary Membership Award.  
To be considered among the long list of 
previous awardees, individuals who have 
given so much of their time and energy to 
both AIPG and the profession of geology, 
is truly a humbling experience. I wish to 
thank both the Northeast Section (most 
specifically, Jeff Frederick) for placing 
my name in nomination as well as the 
National Honors and Award Committee 
for bestowing this award on me.  

As described in my biographical 
profile, my commitment to AIPG has 
been concentrated within the Northeast 
Section.  Any meaningful contributions 
that I have made to AIPG, must be 
shared with other exceptional Northeast 
Section members that I have served 
with along the way. At the risk of for-
getting someone, I would especially like 
to acknowledge: Dan St. Germain, Dick 

Young, Jeff Frederick, Bob Blauvelt, Tom 
West, Lenny Rexrode, Sam Gowan, Dean 
Herrick, Curt Kraemer, Russ Slayback, 
Bob Fakundiny and Craig Werle. In 
addition, there have been numerous 
other times when I sought and received 
support from headquarters staff particu-
larly as it related to national meeting 
planning, scholarship-related activi-
ties, and ballots for Northeast Section 
elections. Those individuals that gave 
selflessly of themselves include Wendy 
Davidson, Cathy Duran, and Bill Siok.  
More than anyone else however, I want 
to recognize my partner in life Diana 
Breen who is here with me tonight. For 
more than 25 years now, Diana has stood 
beside me, offering her support and guid-
ance, and most importantly, suggesting 
solutions to many of the vexing personal 
and professional situations that I was 
facing. To Diana and each of these named 
individuals, as well as many others too 
numerous to mention, I offer my sincere 
thanks and gratitude.

In closing, the adage that 
any benefits you receive from 
giving back to your profession 
will far outweigh the time and 
effort that you put into it, has 
certainly proved its validity to 
me. - Dennis McGrath

I believe that one of the most vital com-
ponents of AIPG’s mission is to encour-
age and promote student membership 
and participation. My involvement with 
the Angelo Tagliacozzo scholarship and 
the activities of student chapters has 
afforded me an opportunity to contribute 
to that effort and has given me the great-
est satisfaction.  Thank you all again.

Consider nominating 
someone you know for 
one of the distinguished 
National Awards. The 
award nomination form 
for 2018 can be found on 
page 6 of this issue. The 
deadline for the 2018 
nominations is January 
15, 2018.
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AIPG Section Leadership Awards
The AIPG Section Leadership Award was established in 2013 to recognize one or more of our members who have demon-

strated a long-term commitment and have been long-term contributors to AIPG at the section level. AIPG has many sections 
where one or more individuals have demonstrated exceptional leadership for their section and in many instances kept the 
section together and moving forward.  These individuals are commonly not known at the National level or by AIPG members 
outside of their sections, however, their contributions have been vital to their sections and they perform this work because 
of their commitment to our profession and AIPG. All active section members are eligible. It is not required to be a current 
or past section officer. The award will consist of a plaque (or similar) that will be presented to the awardees at the annual 
meeting of AIPG. Based on the above criteria the Awards Committee may select multiple nominees for the award.  The AIPG 
Section Leadership Award is administered by the Executive Committee of AIPG.  The selection of the winning member(s) will 
be decided by the AIPG Awards Committee.  The deadline for submittal of nominees for the AIPG Section Leadership Award, 
to AIPG National Headquarters, is January 15th of each year. 

Jayne A. Englebert, CPG-8907
Wisconsin Section

Jayne Englebert PG CPG has been 
the Wisconsin AIPG Section Treasurer 
for over 15 years. She has been diligently 
overseeing and reporting our financial 
reports for both our Section and National 
requirements in a timely and easy to 
understand manner. Her attendance at 
our monthly board calls is exemplary and 
her listening skills and advice during the 
calls are priceless. She is a very friendly 
professional and serves as a great out-
reach and point of contact for Wisconsin 
AIPG and the organization.  

Wisconsin sponsored the 2000 
National AIPG Conference with Jayne’s 
leadership. This conference took 3 years 
of planning for the Section (1998-2000) 
to make it work, and Jayne was a key 
planner in that process for the logistics 
of the arrangements (hotel, meetings, 
registration payment scheme) and she 
was also the financial person (treasurer 
and assisting with registrations) for that 
meeting as well. The Section’s hosting 
of that meeting was a big success, and 
Jayne encouraged many other Sections 
and Corporations to help sponsor the 
meeting!  

In addition to her treasurer duties, 
Jayne has assisted with all our Section 
events and functions. Jayne co-led the 
effort to help Wisconsin obtain Geologist 
Licensing from 1996 to 1999. Long hours 

of organizing information and working 
the networks of organizations, compa-
nies and individuals in Wisconsin paid 
off when Wisconsin adopted the PG 
licensing in 2000. 

As a hydrogeologist with MSA, 
which has satellite offices through-
out Wisconsin, Jayne has referred our 
Section to professionals throughout the 
state. She is well connected and respect-
ed throughout the geoscience world, 
which brings creditability to AIPG in our 
State. We appreciate her calm, steady 
demeanor as well as her wonderful sense 
of humor, perspective and loyalty to our 
Section. 

Nominated by: Christine Lilek, CPG-
10195 and Dennis R. Lawton, CPG-7437

Dawn H. Garcia, CPG-8313
Arizona Section

Dawn Garcia has made significant 
contributions to the Arizona Section 
for more than 25 years and is highly 
deserving of the Section Leadership 
Award. She has held various offices at 
the Section Level including President 
as recently as 2013. She has organized 
field trips including one to Mexico and 
attends national and section meetings 
regularly. Last year, she volunteered to 
testify at the Arizona State Legislature 
regarding HB 2613 – the bill that would 
have de-regulated geologists in the state. 

Her energy and enthusiasm has been 
important to the continued success of 
the section. She is also involved in 
other organizations such as the Society 
of Mining Engineers and the Arizona 
Hydrological Society which helps to 
bring other perspectives to our section.  

Nominated by: Doug Bartlett, CPG-
8433

Curtis M. Hudak, CPG-7771
Minnesota Section

Curt has been actively involved in 
the AIPG Minnesota Section for many 
years. He’s held many leadership posi-
tions within our section, but since I have 
been involved in 2006 he’s been a great 
advocate for geoscience education. He is 
one of the main organizers of our annual 
golf fundraiser, which is the Minnesota 
Section’s maim fundraiser for our edu-
cational initiatives. The golf fundraiser 
supports the Minnesota Section’s annu-
al scholarship and the donation of rock/
mineral hardness kits to K-12 teach-
ers. Curt is a regular attendee of the 
Minnesota Section’s monthly luncheon 
meetings, which feature an hour long 
technical talk. Active members like 
Curt, who continue to participate and 
support the section over many years, are 
invaluable. Thank you Curt! 

Nominated by: Shanna Schmitt, 
CPG-11781
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Ronald J. Wallace, CPG-8907
Georgia Section

Ron Wallace’s very name is synony-
mous with the GA section of AIPG.  He 
works hard to keep this section organized 
and active. I can think of no one who has 
done more.

Nominated by: Mark E. Hall, CPG-
11340

   Robert A. Zierenberg, MEM-2106
   California Section

Dr. Robert Zierenberg understands 
the value that AIPG provides geology 
students in career development, eth-
ics and technical professionalism. He 
is a true mentor for his students and 
an example of leadership that mod-
els AIPG’s ethical conduct, professional 
responsibility and competence.

Better known by his students as, “Z”, 
Dr. Z specializes in aqueous geochemis-
try; stable isotope geochemistry and eco-

nomic geology. His research has focused 
on water/rock interaction in active and 
ancient hydrothermal systems, includ-
ing the “black smokers” on the mid-
ocean ridges. Other topics include the 
geology and geochemistry of sulfide 
deposits and hydrothermal alteration in 
seafloor hydrothermal systems and on-
land analogs. The Iceland Deep Drilling 
Project is a current opportunity which 
Dr. Zierenberg is involved. He will be 
investigating water/rock interaction in 
the deep, high-temperature roots of 
hydrothermal systems.

As the founding advisor of the 
University of California Davis AIPG 
Student Chapter, he continues to facili-
tate portions of the monthly meetings, 
attend, and at times, leads field trips, 
increases AIPG recognition and encour-
ages student participation and commit-
ment to achieve the professional bar that 
AIPG holds.

Nominated by: Stephen Baker, MEM-
2353

Presidential Certificate 
of Merit

Each year, the President of the American Institute of Professional 
Geologists may award one or more certificates of merit to individuals who, 
through dedicated and meritorious service, have made an outstanding con-
tribution to the Institute. The award, the Presidential Certificate of Merit, is 
announced and presented to the recipient at the Annual Meeting.

Kristina Pourtabib, 
YP-281

David M. Abbott, 
CPG-4570

For his years of dedi-
cated service as AIPG 
Ethics Chairman and 
helping keep us all on 
the straight and narrow 
with his ethics column.

For contributing 
numerous timely 
articles from the 
student’s perspec-
tive for TPG.

2017 Honors 
and Awards 
Committee

John Stewart, CPG-11115, 
Chairman

Daniel St. Germain, CPG-
7858

David Pyles, CPG-7364

Ronald Wallace, CPG-8153

Barbara Murphy, CPG-6203

Congratulations to our  2017 
awardees! Thank you for 
all you do to further the 
geoscience professions and to 
represent the high standards of 
the AIPG.  

Ronald J. Wallace, 
CPG-8153

For his outstand-
ing efforts at organz-
ing numerous AIPG 
student chapters 
and encouraging 
those students to 
become and active 
part of AIPG.
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From left:  Olufeyisayo 
Ilesanmi, SA-8521 (Graduate 1st 
place - Geohazard Mapping Using 
Lidar and Satellite Imagery in 
Oklahoma - Missouri University 
of Science and Technology); 
Nathainail Bashir, SA-8101 
(Graduate 2nd place - Determination 
of Optimum Parameter Settings of 
Multi Chanel Analysis of Surface 
Waves Application in Karst Terrain. 
A Case Study in Southwest Missouri 
-Missouri University of Science and 
Technology); Belkasim Khameiss, 
SA-4316 (Graduate 3rd place - 
Paleontological Documentation of 
Cretaceous Invertebrate Fauna in 
Libya - Ball State University), John 
Waida, SA-7549 (Undergraduate 
3rd place - Feasibility of Fluorescent 
Placer Diamond Prospecting Using Ultra-Violet Specific Longwave LED Light Sources - Metropolitan State University), Baylee 
Stark, SA-7520 (Undergraduate 2nd place - A Traditional Lecture Classroom vs. a Scale-Up Classroom; A Comparison of 
Student Learning Gains in an Earth Science Course for Non-Science Majors - Wright State University); Jonathan Stanfield, 
SA-5716 (Undergraduate 1st place - Characterization of Metaphorphosed Shales Across the Miller Cove Thrust, SE Tennessee 
- University of Tennessee); President Adam Heft.
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2017 Student Chapter Award
Congratulations

Wayne State University
Detroit, Michigan

Student Chapter Founded 2012
Chapter Sponsor: John H. Barkach, CPG-9121

Faculty Sponsor: Jeffrey L. Howard

Student Chapter Officers: 
President – Mara Karageozian, SA-7079
Vice President – Erin D’Hondt, SA-6007 
Treasurer – Makayla Meyers, SA-7779
Secretary – Melissa Weaver, SA-7775

Event Coordinator- Alex Schreiber, SA-7082
Mara Karageozian accepts the Student Chapter Award from President Heft at the 

Awards Banquet in Nashville, Tennessee.

2017 Student Poster Winners
On September 25, 2017, the AIPG National President, Adam Heft, presented checks to the AIPG Student Poster winners 

at the AIPG National Conference in Nashville, Tennessee. Congratulations students!



24 TPG • Oct.Nov.Dec 2017 www.aipg.org

Samuel Raynes Evans, CPG-3349

Sam Raynes Evans 
died peacefully on July 
26, this year at the age 
of 90. He is survived by 
the love of his life, Billie 
Ann Evans, his three 
daughters, Jennifer 
Rose, Janice Peters 
(Randy) and Julie 
Fitzgerald (John) and 
many grandchildren, 
great grandchildren, 
nieces and nephews, all 
who love him dearly. 
Radarman 3rd Class 
Evans served his coun-

try proudly on the USS Tennessee during WWII and then 
went on to have a full career in the oil field as a geologist. 
He left behind a beautiful legacy, one of living life every day 
with honor, humor and love. A public memorial service was 
held at Memorial Drive Presbyterian Church in Houston on 
September 9th.

Sam graduated from Wichita State University (where he 
met Billie, his wife) in 1951, and joined Sunray Oil Company 
as an exploration geologist.  He eventually became Senior 
Vice-President, Energy, for the Gulf Interstate Company, and 
then an independent geologist and operator.

Sam served as President of AIPG during its 25th Anniversary 
year, and his presidency was one of the most successful in the 
history of the Institute. He took the reins at almost the moment 
that the then Executive Director resigned unexpectedly.  This 
was also a period of intense controversy about registration, 
with AIPG Members in oil and mining holding extremely 
different views on the issue from those in environmental and 
engineering geology.  When Sam was awarded the Martin 
Van Couvering Award, our highest honor, in 1990 the citation 
credited him with almost single-handedly pulling the Institute 
through this critical year. He did this through inspired leader-
ship, hard work, and “an ability to manage with caring and 
confidence… He quite simply brought out the very best in the 
people whom he served and depended upon.”  According to 
his citation for the 1992 award of Honorary Membership in 
AIPG, in addition to putting the Institute’s finances on a sound 
basis, training a professional head office staff, re-vamping the 
publications program, improving the screening processes, and 
revising the Articles of Incorporation and the Bylaws, he also 
established much closer liaison with AEG, SIPES, and AAPG-
DPA to “promote a united front where professional aspects of 
geology were concerned.”

He had also been a long-serving President of the Texas 
Section of AIPG, where he directed redrafting of the section 
Constitution and Bylaws, and was general chairman of the 
1984 annual meeting of the section, as well as, for National, 
chairman of an ad hoc committee charged with drafting a Model 
Registration Law. Samuel Raynes Evans, CPG-3349

John William Hofer, CPG-10341

John William Hofer 
age 56 of Oak Ridge, TN, 
passed away Sunday 
September 17, 2017 
after a long and coura-
geous battle with can-
cer. John was born June 
11, 1961 in Ashland, 
Ohio.  He received his 
Bachelors of Science 
degree in May 1986 from 
Ashland University 
& his Master’s degree 
in Environmental 
Geology in May 1992 
from the University of 

Akron, Ohio. He served 3 years with the United States Army 
and 6 yrs with the Ohio National Guard. John is survived by 
his wife of thirty years, Kim, and his two daughters Ashley 
Rush and husband Allen, of Oak Ridge & Kaylie Hofer of Oak 
Ridge, TN. The following appreciation of John’s professional 
life and his service to AIPG was written by Vanessa Bateman 
of the Tennessee Section of AIPG: We lost one of our own 
after his battle with cancer early Sunday morning.  John 
Hofer was a long time active member with the AIPG here in 
Tennessee. He has been President of our section 4 times, was 
President-Elect 5 times (including this year) and served as 
the Section Secretary for 3 years.  When he was an officer he 
was tireless in his efforts, when he was not, he never failed 
to volunteer to help those of us who were serving in that role, 
actively recruiting members, making sure things got done and 
working hard to ensure geologists in the State of Tennessee 
have a voice and an advocate for our profession.  Even during 
his illness he has been active with AIPG, as the Sponsorship 
Chairman and annual committee member. A CPG from 1998 
- 2017 John contributed mightily to the health and growth of 
our Section.  His service was well known beyond our borders 
as he received the Outstanding Achievement Award in May 
2006 and was awarded the Presidential Certificate of Merit 
by the AIPG in 2006 for his dedicated and meritorious service. 
For all of us who knew him, he was also an unfailing friend. 
Always willing to sit down and talk about the world’s, our 
profession’s or some individual’s problem, he had the knack 
of making strangers feel welcome. He always had time for a 
student, a new member or his long-time friends offering up a 
kind word, advice, talking about geology or just shooting the 
breeze over some beers.  We will all miss him.

IN MEMORY

In Memory of Two Outstanding AIPG Leaders
Sam and John were true leaders who have left a legacy that lives on in the organization. It is because of their dedication 

to the profession of geology and to AIPG that the organization has become what it is today. Thank you to both Sam and 
John. 

Members,
Please notify headquarters if you know of 
a member who has passed. We would like 
to honor our members in memorium.
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Geology Curriculum                
Then and Now

David Abbott has sent this transcription of the questions his 
father assembled for the final exam for his Geology 2 course at 
the University of Nebraska in the Spring term of 1936. Abbott 
has his father’s red leather bound notebooks for Geology 1 and 
Geology 2, one of which is illustrated on the right side of this 
page. As Abbott notes, “Reflecting on these questions reveals 
a lot of differences in geologic understanding between then 
and now and some real changes in the course content.” One 
marvels at the attention to detail required to answer some of 
the paleontological and stratigraphical questions. Do we still 
require this kind of detailed learning?

REVIEW SHEET FOR GEOLOGY 2
1. How does one distinguish between Physical and 

Historical Geology?
2. Give the general geologic time table.
3. Give the table of correlation of rocks and time divi-

sions.
4. How do you correlate outcrops?
5. Name the planets in their order from the sun.
6. What are the various hypotheses for the origin of our 

Solar System? On what do they base their theories?
7. What distribution do the Cryptozoic or PreCambrian 

rocks have? What types of rocks are represented in the Pre-
Cambrian?

8. What does one know of the climate, life, and economic 
products of the Pre-Cambrian?

9. Discuss and give the divisions of the Cambrian. Upon 
what basis is it divided? Where is the oldest Cambrian found?

10. How may fossils be preserved? What value are they 
to a geologist?

11. What is meant by “The Law of Recapitulation”?
12. Diagram and name the land masses during Cambrian 

time.
13. What is overlap? Diagram the sediments settling in 

the Appalachian Geosyncline showing conformable area and 
overlap area.

14. Is there any evidence of an unconformity at the top 
of the Cambrian? Where? Where are the main outcrops of 
Cambrian rocks in the United States?

15. What was the dominant life of the Cambrian? What 
economic products are found in the Cambrian?

16. Are the fossils of the Cambrian of a simple or more 
complex type? Explain.

17. What were the four domes of early Ordovician time? 
18. What do you know of the nature and distribution of 

the Ordovician rocks? Of their economic products? 
19. What was the dominate life of the Ordovician? Sketch 

the fossils remains of the organism.
20. Why are graptolites good index fossils?

21. Who was Murchison? What did he do?
22. What do you know of the seas of 

Silurian time? How did the Silurian period 
close?

23. How and where was the Medina 
Sandstone formed? Give the Silurian section 
at Niagara Falls.

24. Tell what you know of the life, climate, 
and economic products of the Silurian. Do we 
find any vertebrate life in the Silurian? 

25. What organisms were dominant in 
the Silurian? The Devonian?

26. Why is the Devonian system so well 
known?

27. To what is the term Eria applied?
28. Tell of the climate and economic prod-

ucts of the Devonian?
29. Tell of the disturbance at the close of 

the Devonian.
30. Give the type sections for the Silurian 

and Devonian.
31. What was the nature of the North 

American continent at the opening of the 
Mississippian? What is the distribution of the 
Mississippian rocks?

32. What is the importance of the Berea 
Sandstone and Bedford Limestone?

33. Tell of the climate, life, and economic 
products of the Mississippian.

34. What Revolution begins in the Late 
Mississippian?

35. Give the type section for the 
Mississippian.

36, For what economic product is the 
Pennsylvanian noted?

37. Tell of some of the crustal distur-
bances during the Pennsylvanian.

38. Tell of the climate, plant and animal 
of the Pennsylvanian.

39. Do we have Pennsylvanian rocks 
exposed in Nebraska?

40. Tell of the distribution and types of 
rocks of the Permian.

41. What were the land animals of this 
age?

42. How did the Permian close?
43. What took place at the close of the 

Triassic?
44. Tell of the plant and animal life of the 

Triassic. What were the economic products?

Contributed by David M. Abbott, Jr., CPG-04570
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Letter To The Editor
Mining Claims and the AIPG
Beginning in 1849 the California gold rush accelerated 

the settlement of the western United States. The staking of 
mining claims continues to this day. The U.S. Bureau of Land 
Management handles mining claims on U.S. public lands. 

In the Black Hills National Forest, for example, there are 
over two thousand active mining claims. Most of these claims 
are about 20 acres in size, typically situated along a creek 
where there is enough water for gold panning. These claims 
are rarely used for prospecting for a mineral deposit.  Most are 
simply used as a vacation place, a recreational site for parking a 
RV. Some claims are staked with the idea that they will be sold 
to an unwary investor. Some are used for a tourist business. 

The General Mining Law of May 10, 1872, is still on the 
books. The Bureau of Land Management gives the regulations 
for establishing a mining claim (US BLM, 2011). Any U.S. 
citizen can make a mining claim on federal public lands as 
long as the land does not have a special designation such as 
a wilderness area. All that is needed to make a claim is to fill 
out some paperwork and send the BLM an annual payment 
of approximately one hundred dollars. No mineral study is 
required to ensure that a mineral resource may exist at the site. 

The original 1872 mining law was set up to encourage pros-
pectors to explore public lands in the hope they would find a 
mineral deposit.  There is no regulation about the degree of 
mineralization at a mining claim. The Black Hills has a long 
history of gold mining, and has been prospected over and 
over again. Today’s prospectors have almost no probability of 
discovering a new economic mineral resource.

The 1872 mining law should be modified so that an evalu-
ation of the mineral resource is required before a mineral 
claim can be established.  Organizations such as the National 
Society of Professional Engineers or the American Institute of 
Professional Geologists could provide the names of qualified 

engineers or geologists to evaluate mining claims. This evalu-
ation could include an estimate of the size and concentration 
of a mineral resource in a lode or placer deposit.

It would not be easy to modify the 1872 mining law because 
western congressional-members seem reluctant to make 

changes. But a modification of this law is long overdue.
Reference
US BLM, 2011, Mining Claims and Sites on Federal Lands: 

U.S. Bureau of Land Management, P-048, Online version 
revised 05/11, Accessed 6/15/17.

Perry H. Rahn, CPG – 03724
Department of Geology & Geological Engineering
South Dakota School of Mines & Technology
Rapid City, SD  57701

Figure - Typical mining claim sign.

45. Who was William (“Strata”) Smith? What did he do?
46. What do you know of the appearance of a new geo-

syncline in the Rocky Mountain region during Jurassic time?
47. What was the Nevadan disturbance?
48. What was the nature of the climate of the Jurassic? 

Of the economic products?
49. Tell of the Laramide Revolution and the birth of the 

Rockies.
50. What member of the Cretaceous is exposed in the 

vicinity of Lincoln, Nebraska?
51. What are the mineral resources of the Cretaceous?
52. Tell of the Culmination of the Reptilian Evolution.
53. Tell of the Cascadian Revolution.
54. What was the distribution of the glacier ice during 

the Pleistocene?
55. Give the trends of Mammalian Evolution.
56. What was the most common life of the Oligocene?
57. Trace the evolution of the Primates.
58. When did cephalopods reach their climax of types and 

numbers? When were they monarchs of the sea?
59. When did the vertebrates appear? What one?

60. When did amphibians appear?
61. What distinguishes an ammonoid from a nautiloid? 

When did each become prominent?
62. When did trilobites reach their climax and why did 

they have a sudden decline?
63. What were the first air-breathers? What was their 

ancestry?
64. When did scorpions appear? Give their ancestors.
65. What marked change is shown by tails of earliest and 

latest fish?
66. When did gastropods seem to begin? What are the 

characteristics of gastropods?
67. What proportion of time is Pre-Cambrian?
68. Do contours turn upstream or downstream?
69. How are depressions shown on a contour map?
70. What is an index contour? A contour interval?
71. Give a complete erosion cycle.
72. Tell what you know of the various types of drainages.
73. Sketch and number a township properly.
74. Show how township and range are determined.
75. Illustrate how the scale on a map is determined.

Geology Curriculum, continued from page 25
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Order Extra Copies
of the Student Issue

Order Extra Copies of the Student Issue
Individuals and sections are encouraged to purchase extra copies of the Student issue to provide to colleges 

and universities with geology departments. This is a great way to introduce students to AIPG and encourage 
formation of student chapters. 

The cost of the Student Issue is being discounted from $5.00 to $3.00 for quantities of 10 or more.  Amount due 
($3.00 x Quantity) + Shipping and Handling. 

Shipping & Handling
Orders up to $15.00 add $8.00
Orders of $15.01 to $30.00 add $10.00
Orders over $30.00 add $12.00
If weight order exceeds 10 lbs., additional postage will apply.

Please send your order with payment to AIPG Headquarters no later than 
December 22, 2017.

Name:________________________________________________________________

Mailing Address:_______________________________________________________________________

City/State/Zip:_________________________________________________________________________

Number of Student Issues (TPG Jan/Feb/Mar 2018):__________________

Check enclosed:_______________

Credit Card:_____________________________________________________________________

Expiration Date:____________________________ CVV:____________________________

Billing address for card if different from above.

Address:_______________________________________________________________________________

City/State/Zip:_________________________________________________________________________

Please invoice _________________________ AIPG Section for additional Student Issue TPGs.

You may mail this form in with your payment, or email completed form to dkc@aipg.org.
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EXECUTIVE DIRECTOR MESSAGE

United, We Represent 
our Profession

Aaron W. Johnson, MEM-2783 
awj@aipg.org

Fall is upon us in Denver; the Aspens have turned their 
usual lovely shade of gold, and the first snows of the year are 
visible on Mt. Adams. For many geologists, late fall marks the 
end of field season and the transition to more time spent in the 
office. For others who live in warmer climes, late fall signals 
the beginning of a more comfortable field climate, often making 
the work easier. Whatever the case, we geologists, all 300,000 
of us, continue to provide resources, ensure health and safety, 
mitigate impacts, create maps, and do the hundreds of other 
things we do every day to ensure public health and safety, 
promote economic growth and development, and minimize 
impacts on our environment.

For me, fall marks ‘Annual Meeting Season’ the time dur-
ing which the professional geoscience organizations hold their 
annual gatherings, promoting our profession, disseminating 
new geological knowledge, and considering the future for 
geologists working here and abroad. In September, AIPG 
held our National Meeting in Nashville. The Association of 
Environmental and Engineering Geologists (AEG) held their 
Annual Meeting in Colorado, also in September. In October, 
the Geological Society of America (GSA) held their Annual 
Meeting in Seattle. The Association of State Boards of Geology 
(ASBOG) held their Annual Meeting in Portland in November. 
The American Geophysical Union (AGU) will hold their Annual 
Meeting in New Orleans in December. Fall becomes a veritable 
alphabet soup of meetings of groups with a geological bent.

Fall also is a time when members of these organizations 
are able to meet and to have meaningful conversations about 
the challenges that face our profession. Each organization 
exists to promote a series of discrete, yet related, groups of 
people and their goals. In most instances, the goals of our 
professional organizations are complimentary, providing the 
potential for our professional organizations to work together 
to achieve our goals.

In addition, many of our organizations have recently under-
gone a change in leadership, providing new perspectives on 
how best to leverage the power of our organizations to address 
our common goals. As a result, the Directors of our respective 
professional organizations have recognized a singular, simple 
truth: the 300,000 members of our profession are most power-
ful when we are able to provide a united voice. In truth, if we 
broaden the definition to include all who study some aspect of 
the earth system, the size of our profession swells to encompass 
nearly 500,000 professional geoscientists. As a united group, 
we have a strong voice.

As I’ve attended these professional meetings this fall, many 
concerns have arisen. Professional conduct in the workplace, 
efforts to do away with professional licensing and registration 
for geologists, recruiting and retaining a diverse workforce, 
encouraging young geoscientists to become active participants 
and leaders in the profession, the future of state and federal 
remediation project dollars, and a host of other items have 
arisen at these meetings. Each subject could be the topic of a 
single column in TPG. Each subject is of intense interest to 
multiple professional organizations. Each subject underscores 
the importance of our professional geoscience organizations 
working together to provide a united message to address these 
challenges. 

To that end, AIPG and AGI are working together to update 
the message, goals, and objectives, of the American Geoscience 
Consortium. The Consortium represents the Association of 
American State Geologists, AGI, and AIPG at the National 
Conference of State Legislators-Legislative Summit, which 
is held annually, usually in late July or Early August each 
year. The NCSL Legislative Summit is an opportunity for 
the Consortium to reach out directly to state legislators and 
their staff. This meeting provides to us the opportunity to 
communicate directly our concerns, to provide state-of-the-art 
information, and hear the concerns of state legislators from 
across the United States. Our update will focus on applying 
geoscience to make the best policy decisions. It is our hope 
that by providing a united voice focused on providing the best 
possible geoscience information to decision makers, we will be 
able to provide valuable information to state government and 
raise awareness of the work geoscientists do and the challenges 
that we help to address.

AIPG’s Booth at the Geological Society of America annual meeting in Seattle, 
Washington in October
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Adam Heft CPG-10265 
adam.heft@wsp.com

What’s in it for our 
Members?

As I write this, I look back at a 
successful and enjoyable annual meet-
ing in Nashville, Tennessee and think 
how fortunate we are to have a dedi-
cated planning group to put togeth-
er the meeting details. Individuals at 
both National headquarters and in the 
Tennessee Section worked tirelessly to 
put together an engaging program that 
covered a wide spectrum of geology top-
ics, including environmental, mining, 
geohazards, education, and more. The 
meeting also featured several great field 
trips, networking opportunities, and a 
student career day. Everyone I spoke 
with at the meeting enjoyed the activi-
ties and thought it well worth their time 
and money. 

I’ve been asked on a few occasions, 
“Why should I become (or continue to 
be) a member of AIPG, and what would 
I get out of it?” In other words, where’s 
the value of the organization? This also 
leads to the question for those wondering 
whether they are getting good value of 
“just how is AIPG providing increased 
value for my hard-earned money?”

My last message summarized the 
survey I had sent to all members earlier 
this year and late 2016; it included infor-
mation on the value of the organization 
as it stood. Different members point to 

a variety of aspects that bring value to 
them as being part of the organization, 
including the CPG credential, network-
ing with other professionals, continuing 
education opportunities, and profession-
alism, to name only a few. As I’ve said in 
each of my previous messages, communi-
cation is key. In my last message, I also 
said that I’d provide an update on what 
the Executive Committee was doing to 
help increase the value for our members. 

As many of those who attended the 
2017 Annual Meeting (or those who 
read my article in the last edition of 
TPG) are aware, one of the things that 
the National Executive Committee has 
accomplished this year was the creation 
of a new member category. The nation-
ally licensed geologist, or NLG, member 
category was created with two goals in 
mind. First, it is intended to serve as a 
future basis of licensure that any state 
may adopt (or recognize) as equivalent 
to existing state licensure if that state 
so chooses; it is not currently a license 
to practice in any particular state(s). 
The qualifications for the NLG are that 
applicants must have attained a CPG 
credential with AIPG (or have applied 
for the CPG concurrently), have passed 
both parts of the ASBOG exam, and 
must participate in a continuing educa-

tion program by obtaining a minimum 
of 16 contact hours annually (one hour 
of which must be in ethics). These 
requirements meet or exceed the cur-
rent requirements of all states licens-
ing geologists with the exception of 
those requiring a state-specific exam 
in addition to the other requirements.
The second, and more immediate goal 
of the NLG, is to serve members as a 
repository of their qualifications. If, for 
instance, a member was seeking licen-
sure in a particular state, they would be 
able to request that AIPG forward all of 
their qualifications –references, ASBOG 
scores, other state license information, 
education transcripts, etc. to that state’s 
licensing board in a single package 
rather than having to take the time and 
effort to locate all of those documents and 
have them sent on by multiple organiza-
tions, many of which charge a fee to do so. 

Will this member category be success-
ful and eventually be recognized by all or 
many individual states that license geol-
ogists? We are in the beginning stages of 
making some of the necessary contacts 
with states that have licensing to set the 
groundwork to help ensure that the pro-

Participating in geology field trips like the Harpeth 
River field trip at the Annual Meeting in Nashville 
is a great way to learn something new, network, and 
ultimately get more from your AIPG membership.

Monday’s luncheon and keynote speaker event at the Annual Meeting in Nashville.



30 TPG • Oct.Nov.Dec 2017 www.aipg.org

PRESIDENT’S MESSAGE

gram is successful. Many of our members 
who have learned about the NLG have 
expressed their excitement about the 
program and are optimistic about it and 
what it offers members.  Information on 
the NLG has also been presented to other 
organizations including the European 
Federation of Geologists, Geosciences 
Canada, ASBOG, and the American 
Geosciences Institute; all believe it has 
good value and that it is a logical next 
step for AIPG to take. If the NLG catches 
on in multiple states, it is likely to attract 
many new members.  Increasing AIPG’s 
membership is one of the things that a 
large percentage of our members said 
should be a priority.

In addition to the NLG, the National 
Executive Committee is working to 
strengthen our relationship with some 
of our sister organizations, in particular 
the European Federation of Geologists 
and Geosciences Canada. AIPG cur-
rently has reciprocal recognition of these 
organizations’ credential to allow profes-

sional practice as they recognize AIPG’s 
CPG. In addition, AIPG is partnering 
with EFG on the International Raw 
Materials Observatory (INTRAW), and 
with Geosciences Canada on Resources 
for Future Generations. Information on 
these programs has been provided to our 
members via email announcements; it 
is also available on the AIPG, Canadian 
Geosciences, and EFG websites.

AIPG is also beginning a campaign of 
outreach to our legislators. As has been 
pointed out by a number of our Past 
Presidents and other members, most 
of these individuals, like the general 
public, have no idea what it is that we 
as geologists do. This is something that 
needs to change; we need to get our voice 
out there. I challenge each of you to help 
make a difference in this effort. Take 
a little time and write to your legisla-
tors. Whether it be to reach out to them 
about licensing issues, fracking, climate 
change, mining, environmental issues, 

or whichever aspect of geology you know 
best, let’s make our voices heard! 

This is my final President’s message, 
and I’d like to thank all of those I’ve 
worked with and had the chance to get 
to know better this year. To each of the 
2017 Executive Committee and Advisory 
Board members, headquarters staff, and 
our Executive Director, I’ve enjoyed 
working with you all; thank you for your 
efforts and everything you have helped 
accomplish this year.  I look forward to 
continue working with you next year 
as Past President, and supporting our 
2018 President, Doug Bartlett.Finally, 
I’d like to thank all our members for 
the opportunity to serve you as AIPG 
President in 2017.I hope that you will 
consider being an active participant in 
AIPG at the Section and National levels 
going forward.  You will certainly benefit 
from your involvement and will get back 
more than you put in.  Your participation 
will enable AIPG to thrive and expand 
its program of services.

In the 1990s, I was involved with a project that would dis-
pose of all of the trash generated by Los Angeles and other 
local cities. The Eagle Mountain Project was to be the world’s 
largest sanitary landfill, located in the remote desert 170 
miles east of Los Angeles. The nearest houses were ten miles 
away in the town of Desert Center. The plan was to fill-in the 
huge open pit left by the Kaiser Iron Mine after World War II. 
The pit is two miles long and 1000 feet deep. I was delighted 
to work with long-time colleagues Joe Birman (CPG 0316) 
and Roy Shlemon (CPG 1766, HM). We found no geologic or 
hydrologic problem with the site, and the non-toxic waste was 
to be containerized. However, the project never materialized.

Long before this project, I had noticed that an Alaska 
Airlines MD-80 jet flew relatively low and slow over my house 
in Arcadia at 7:05 every morning. This was the 12-minute-long 
flight that crossed Arcadia from Ontario Airport westward to 
Burbank (Bob Hope) Airport, at an altitude of about 7,000 
feet. (For safety, commercial aircraft do not fly lower than 
7,000 feet, to not encroach on private aircraft space; similarly, 
private planes must not exceed 7,000 feet elevation in this 
restricted urban area.)

Besides driving the 170 miles to the project site, I once had 
the opportunity to fly with the project engineer, Bob Coale, 
in his Cessna. So on this potentially fateful morning, I met 
Bob at Burbank Airport, and we started out on our flight plan 
east toward San Gorgonio Pass near San Bernardino. When 
we were above Arcadia, I was looking out the window to see 
my house: then I looked at my watch. It read 7:04. I told Bob 
about the MD-80 and looked at the altimeter—it read 7,000 
feet. Bob said to look for the jet, but we looked into the bright 
morning sun and saw nothing. Then—ROAR!  There was the 
big jet passing just beyond the left wing! Our plane wobbled 
violently. We hadn’t seen it coming because of the small head-
on silhouette and the closing speed of about 300 mph (200 
mph for the jet and 100 for the Cessna.) We assumed the jet 
pilot saw us on his radar, but maybe not. At any rate, as far 
as I know this was an unreported near-miss incident. Whew! 
When I had calmed back down I thought  “How weird would 
it be to die inside a plane as it crashed into my own house?!”

Richard J. Proctor, CPG-5091

A Near-miss over Arcadia, California

TALES FROM THE FIELD

Tales from the Field
Have an interesting field experience? Of course you do! Send in your field (or office) 
tale to us, and we will share it in the TPG. E-mail your tale to aipg@aipg.org.
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The INTRAW project consortium is pleased to announce the release of a new brochure presenting three scenarios for 
the world of raw materials in 2050.

The EU-funded INTRAW project was launched in 2015 with the aim of mapping best practices and boosting cooperation 
opportunities related to raw materials between the EU and five technologically advanced non-EU countries (Australia, 
Canada, Japan, South Africa and the United States).

In a truly cooperative approach, the INTRAW project has elaborated, in a series of workshops run in 2016, three sce-
narios that describe the world of raw materials in 2050. Given the current uncertainties that global politics have to deal 
with, scenarios are indeed an excellent means to prepare for the future and to safeguard against developments that are 
not desirable, but yet still plausible. The final scenarios, named “Unlimited Trade”, “Sustainability Alliance” and “National 
Walls”, are now available on the INTRAW website at http://intraw.eu/the-world-of-raw-materials-2050/ and are presented 
in more detail in a new brochure that you may download at http://intraw.eu/media-corner.

The next step ahead for the project consortium is now the launch of the International Raw Materials Observatory during 
the European Commission’s Raw Materials Week (6-10 November 2017). The Observatory is a new independent, apolitical, 
international not-for profit organisation, set up to support international cooperation on mineral raw materials. The launch 
of the Observatory intends to provide a glimpse on the services the Observatory will be offering to its members, namely 
foresight dialogues with key influencers and match-making services for organisations active along the minerals materi-
als value chain. Two major events are scheduled during the Raw Materials Week: the official launch of the Observatory 
during the EU-Advanced Mining Countries conference on 7 November 2017 and an open roundtable on the challenges 
of international cooperation on 8 November 2017. More information: http://intraw.eu/launch-of-the-international-raw-
materials-observatory/

INTRAW is funded under the European Commission’s Horizon 2020 EU Research and Innovation Programme, for a 
period of 36 months (February 2015 - January 2018). Under the coordination of the European Federation of Geologists 
(EFG), INTRAW brings together an international consortium of 15 partners with extensive experience in research, innova-
tion, education, industry, trade and international networking across the entire raw materials value chain.

INTERNATIONAL NEWS
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Robert G. Font, CPG-03953 
rgfont@cs.com

Answers on Page 32

1. In our field work, we have recognized an erosional surface (time gap) between horizontally-lying, parallel layers of sedi-
mentary rocks.  What term best applies to this situation?

a) Nonconformity.
b) Disconformity.
c) Angular unconformity.
d) Man, these questions can lead to brain deformity…

2. The formula CaSO4 describes the chemical composition of this sedimentary deposit: 
a) Dolomite.
b) Limestone.
c) Rock salt.
d) Anhydrite.
e) Chemical formulae are for the birds, dude.  FYI, I am not Louis Pasteur….

3. In our studies of rock mechanics and continuum mechanics concerning the theory of elasticity, the state of stress at a 
point in a body in a deformed state is given by the “stress tensor.”   The “stress tensor” is mathematically represented by: 

a) A scalar function.
b) A parabola.
c) A three by three matrix.
d) A hyperbola.
e) I take the fifth!

4. We are searching for ores of tin.  Which of the following mineral compounds would best fulfill our quest?
a) Ilmenite.
b) Cinnabar.
c) Wolframite.
d) Cassiterite.
e) I’d rather look for another “Rin Tin Tin”….

5.  Two important equations in the Coulomb-Mohr fracture criterion are:

P1 = P3 * tan2 (45o + Ø/2) + 2C * tan (45o + Ø/2)  (1)

S = C + Pn * tan Ø     (2)
Equation (1) expresses the relationship between the major and minor principal stresses P1 and P3 (respectively) at failure.  
Equation (2) defines shear strength (S) as a function of the cohesive strength (C), plus the frictional strength (Pn * tan Ø). Recall 
that (Pn) is the normal stress acting on the failure surface and (Ø) is the angle of internal friction.  From (1) and (2) above, we 
may express the value of the “undrained shear strength” ((Su) and the “unconfined compressive strength” (UCS) of saturated 
clays, recalling that these tend to behave as purely cohesive materials with an apparent Ø = 0.   What are these values?

a) Su = C and UCS =  2C
b) Su = 2C and UCS =  4C
c) Su = 3C and UCS =  6C
d) Man, I don’t go for this kind of stuff.   Just give me a rock hammer and let me play!”

 

TEST YOUR KNOWLEDGE
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AIPG Offers Mentor 
Program

EDITOR’S CORNER

John L. Berry, CPG-4032

Inside this Issue

Dear Readers,
I must apologize that this issue is late again.  In it we have 

several items that focus on our interaction as a profession with 
government: the Director’s column is concerned with present-
ing a common front to legislators, and there is a long article 
by Donohue that gives much of the background to the increas-
ingly frequent attempts to de-license geologists. Those of us 
who pay even passing attention to what is going on in State 
Legislatures are beginning to recognize the acronym ALEC.

We have two interesting technical articles. That by Harp 
is a case-study concerned with increasing the efficiency of 
groundwater remediation, and that by Kholoud is a case 
study of the damage that tourists can do to fragile geological 
localities.  In this case the localities are in the middle of the 
Western Desert of Egypt, and their remoteness kept them 
safe from vandalism until recently.  Kholoud speaks from the 
point-of-view of being responsible for the protection of these 
“Geosites”, and has investigated the history of attempts to 
preserve unique geological features.  In addition, Michael 
Urban has some interesting things to say in his column about 
the recent solar eclipse.

We also include a discussion, following on from a letter 
in a recent issue, of the meaning of “life” and the role of sci-

ence.  Perhaps this seems esoteric and irrelevant to most of 
our younger members, but I think there comes a time, as we 
moulder on into late maturity, when we begin to ask “What 
was it all about?  Where does my life, and the lives of my fel-
lows, fit into the scheme of things?  What difference have I 
made?” There are probably as many answers as there are old 
fogeys (I include myself in this category) and none of them are 
wrong: but we all need, I think, to feel that there is meaning, 
and that we have made a difference.

There is a fun item from David Abbott:  his father’s notes for 
a Geology 2 examination in 1936.  A glance over these questions 
provides a sharp reminder of how far the science has come.  
A glance at the accompanying photograph of David’s father’s 
Geology notebook also reminds us of some of the quality that 
we have lost in life.

In this issue we announce many of the Institutes honorees 
for the year: it is edifying to read of the efforts of many of these 
people over a long period of time.  Their hard work should 
inspire those of us who care about the future of our profession 
to do more. We get to stand on these peoples’ shoulders, and 
there will come a day when the next generations will need our 
broad shoulders as they search for a footing into the future.

Member Reminder:

It’s time again to start thinking about annual dues payments.  They are 
due by January 1, 2018.  

When you pay your dues, be sure to update your contact information - espe-
cially your address, phone, and email address.

We would also like to know if your company offers internship opportunities 
and who to contact.

Also please take this opportunity to consider becoming a mentor to a student 
or young professional.  There is a check box in your profile that will indicate 
that you are interested in becoming a mentor.  

Students and young professionals are encouraged to seek out mentors and 
check the box indicating that you are interested in being a mentee.  

Both mentors and mentees have much to gain from participating in this 
rewarding program. 

Consider signing up today!

Are you an AIPG Student or 
an AIPG Young Professional 

searching for a mentor?
or

Are you an AIPG member 
looking for a Student or Young 

Professional to mentor?
Be sure to update your infor-

mation and check the member-
ship directory at aipg.org



34 TPG • Oct.Nov.Dec 2017 www.aipg.org

ANSWERS TO “TEST YOUR KNOWLEDGE” ON PAGE 34

Answers:

1. The answer is choice “b” or “disconformity.”

Unconformities define surfaces of erosion or non-deposition.  They represent gaps in the geologic record.
 Angular unconformities generally separate underlying tilted rock layers from overlying flat-lying beds.

 Nonconformities define erosional surfaces (time gaps) that separate igneous or metamorphic rocks from overlying sedi-
mentary strata.

2. The answer is choice “d” or “anhydrite” (calcium sulfate).

 Dolomite or dolostone [Ca,Mg(CO3)2] and limestone (CaCO3) are calcium-magnesium carbonate or calcium carbonate, 
respectively, whereas rock salt (NaCl) is sodium chloride.

3. The answer is choice “c” or “a three by three matrix.”
 
 The “stress tensor” is a second order tensor.  In the three by three matrix, the quantities along the principal diagonal are 

the normal stresses, while the remaining values indicate shear stresses.

4. The answer is choice “d” or “cassiterite” (SnO2).

 Ilmenite is an ore of titanium (FeTiO3), whereas cinnabar is an ore of mercury (HgS) and wolframite is an ore of tungsten 
[(Fe,Mn)WO4].  By the way, if you are too young to remember “Rin Tin Tin”, we are referring to a dog; a German Shepherd 
and an international movie star.  

5. The answer is choice “a” or [Su = C and UCS = 2C].  The proof follows:

 If we substitute Ø = 0 into (1) and (2) we obtain:
  P1 = P3 * tan2 (45o + Ø/2) + 2C * tan (45o + Ø/2)  (1)
  P1 = P3 * tan2 (45o) + 2C * tan (45o)   (3)
  P1 = P3 + 2C      (4)
  C = ½ * (P1 - P3)     (5)
  S = C + Pn * tan Ø     (2)
  S = C + Pn * tan (0o)     (6)
  S = C       (7)

 From (5) and (7) we write:
  S = C = ½ * (P1 - P3)     (8)

 Su = C      (9)
 

Equation (9) gives the value of the undrained strength (Su).

In an “unconfined compression test” the sample is loaded to failure under no lateral confinement. Thus, for saturated 
clays, we may input (P3) = 0 and Ø = 0 into equation (1):
 P1 = P3 * tan2 (45o + Ø/2) + 2C * tan (45o + Ø/2)  (1)
 P1 = 0 * tan2 (45o) + 2C * tan (45o)   (10)
 P1 = 2C      (11)

Since the “unconfined compressive strength” (UCS) in the “unconfined compression test” is defined as the value of P1 at 
failure, then from (11) and (9):
 UCS = 2C      (12)
 UCS = 2 Su      (13)

Equations (9), (12), and (13) provide us with the answers that we seek.
It should be pointed out that, in reality, the shear strength of saturated clays is not equal to the cohesion of the Coulomb-
Mohr equation, since the value of Ø is not really zero.  But that’s another topic.  For practical purposes, the Ø =0 concept 
is applicable and allows us to solve a variety of real-world problems.
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Protecting the public’s 
health, safety, and welfare 
versus confidentiality

One of the most important points 
Bernard Gert makes in his Common 
Morality: Deciding What to Do is that 
moral or ethical analysis cannot decide 
all ethical or moral questions.1 This is a 
result of different people giving different 
weights to various morally or ethically 
desirable principles. The result is that 
people on either side of a debate can have 
thoughtfully considered bases for their 
opposing positions. Abortion and capital 
punishment are two widely recognized 
examples of such moral disagreements. 
Those on opposing sides should recog-
nize the valid bases for opposing views 
and agree to disagree where a mutually 
agreeable solution for moving forward 
cannot be reached.

In the geoscience professional ethics 
world, the two principal ethical prin-
ciples that come into conflict are the 
protection of the public’s health, safety, 
and welfare on one side and maintain-
ing the confidentiality of an employer’s 
or client’s confidential information on 
the other. The oldest geoscience profes-
sional ethics code I’m aware of, the 1924 
edition of the American Association of 
Petroleum Geologists Code of Ethics,2 
makes clear that when public protection 
and confidentiality come into conflict, 
public protection has primacy over con-
fidentiality.

ARTICLE III. RELATION OF 
GEOLOGIST TO EMPLOYER

SECTION 1. A geologist should protect, 
to the fullest extent possible, the interests 
of his employer so far as consistent with 

the public welfare and his professional 
obligations.

SECTION 2. A geologist who finds that 
his obligations to his employer conflict 
with his professional obligations should 
notify his employer of that fact. If the 
objectionable condition persists, the geolo-
gist should sever his connection with his 
employer.

SECTION 3. A geologist should not 
allow himself to become or remain identi-
fied with any enterprise of questionable 
character.

The primacy of public protection over 
confidentiality remains as a part of many 
geoscience ethics codes.

The AIPG Code of Ethics states in 
relevant parts: 

Canon 2. Obligations to the Public: 
Members shall uphold the public health, 
safety, and welfare in the performance of 
professional activities, and avoid even the 
appearance of impropriety. 

Standard 2.1 Members shall observe 
and comply with the requirements and 
intent of all applicable laws, codes, and 
regulations. 

Rule 2.1.3 If a Member becomes aware 
of a decision or action by an employer, 
client, or colleague which violates any law 
or regulation, the Member shall advise 
against such action, and when such viola-
tion appears to materially affect the public 
health, safety, or welfare, shall advise the 
appropriate public officials responsible for 
the enforcement of such law or regulation. 
(http://aipg.org/codeofethics).

The Society for Mining, Metallurgy, 
and Exploration’s (SME) Code of Ethics 
for Registered Members states, “The 
first responsibility and the highest duty 
of members shall at all times be the wel-

fare, health and safety of the community.” 
(http://www.smenet.org/membership/
join-or-renew/registered-membership). 
The interpretation of this clause states, 

The principle here is that the interests of 
the community have priority over the inter-
ests of others. It follows that a member:

a. shall avoid assignments that may 
create a conflict between the interests of 
the member’s client or employer and the 
public interest;

b. shall work in conformity with accept-
able technological standards and not in a 
manner that jeopardizes public welfare, 
health or safety;

c. shall endeavor at all times to maintain 
technological services essential to public 
welfare;

d. shall in the course of the member’s 
professional life endeavor to promote 
the wellbeing of the community and, if 
the member’s judgment is overruled in 
a particular instance, inform the client or 
employer of the possible consequences 
(and, if appropriate under the circum-
stances, notify the proper authority of the 
situation);

e. shall contribute to public discussion 
on scientific and technological matters 
in the member’s area of competence, if 
the member believes that it would con-
structively advance the well-being of the 
community.

The American Geosciences Institute 
Guidelines for Ethical Professional 
Conduct (2015) state (in relevant parts): 
“In day-to-day activities geoscientists 
should: … Keep privileged information con-
fidential, except when doing so constitutes 
a threat to public health, safety, or welfare. 
… As members of a professional and sci-
entific community, geoscientists should: … 
Use their technical knowledge and skills to 

1.	 1998,	Oxford	University	Press,	408	p.,	see	review	in	column	136,	Nov/Dec	′11.

2. American Association of Petroleum Geologists, AAPG Code of Ethics, March 26, 1924, AAPG Bulletin, v. 8, p. 382-385.
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protect public health, safety, and welfare, 
and enhance the sustainability of soci-
ety.” (https://www.americangeosciences.
org/community/agi-guidelines-ethical-
professional-conduct). 

Unfortunately, the current AAPG 
Code of Ethics (2013), http://www.aapg.
org/about/aapg/overview#2474265-
code-of-ethics, has retreated from the 
strong statement of primacy of public 
protection over confidentiality. Instead, 
current AAPG Code of Ethics states, 
“Members shall not use or divulge any 
employer’s or client’s confidential infor-
mation without their permission and 
shall avoid conflicts of interest that may 
arise from information gained during 
geological investigations.” This state-
ment effectively places protection of 
the public’s health safety and welfare 
below protection of client or employer 
confidentiality.

Complying with the quoted rules that 
state that one should act to change the 
ethically problematic situation or resign 
are example of when integrity, sticking 
by your moral or ethical obligations when 
doing so may result is adverse personal 
consequences, comes into sharp focus.3 
It’s hard to pay your mortgage and other 
bills when you’ve lost your job. Those 
who disclose confidential information 
are also commonly derided as “whistle 
blowers” or in grade-school parlance, 
“tattletales.”

We all learned in the sandbox that 
being a “tattletale” was bad. The “don’t 
be a tattletale” rule had the desirable 
effect of teaching us to settle our differ-
ences and problems on our own without 
resorting to adult or parental authority. 
Really big or serious problems obvi-
ously requiring adult help fell outside the 
“don’t tattletale” rule. Adult examples 
of tattletales are termed “whistle blow-
ers,” a term with possibly more negative 
connotations than “tattletale.” Perhaps 
this is due to the perceived “disloyalty” 
of whistle blowing.

Henrik Ibsen’s Enemy of the People 
is a play about whistle blowing and the 
adverse consequences thereof. Enemy 
of the People is the story of a doctor in 
a small town in southern Norway who 
discovers and then reports that the 
water supply for the town’s spa, the 

town’s major economic driver, is pol-
luted. Written in a time before general 
environmental awareness, the doctor’s 
revelations result in the economic and 
social shunning of the doctor and his 
family. But the consequences of raising 
unpopular or unwelcome ideas are not 
limited to the specific facts set out in 
the play. Despite having been published 
in 1882, Enemy of the People is a very 
modern story: get a copy on the web 
and read it.4

Future columns will address case 
histories and aspects of the mechanics 
of blowing the whistle in an ethically 
responsible manner. Aspects of whistle 
blowing are also discussed in columns 
32	 (Jul	 ′98),	 109	 (May	 ′07),	 115	 (May	
′08),	 117	 (Sep.	 ′08),	 137	 (Jan	 ′12),	 and	
159	(Jul	′16).

Submitting a paper to two 
or more publishers at the 
same time

Earlier this year, AIPG’s Editor, John 
Berry, received an article for publica-
tion. For various reasons beyond Berry’s 
control (time, suggested re-writes, etc.), 
the article was not included in The 
Professional Geologist. By the time 
Berry was ready to re-examine the 
article for inclusion in the TPG, a vir-
tually identical article by the same 
author appeared in another geoscience 
publication. Although AIPG has not 
included specific provisions related to 
publishing in its Code of Ethics, other 
geoscience organizations that do a lot 
more publishing the AIPG have such 
provisions.5 The American Geophysical 
Union’s 2013 AGU Scientific Integrity 
and Professional Ethics statement in 
its “Ethical Guidelines for Publication of 
Scientific Research, Guideline B. Ethical 
Obligations of Authors/Contributors” 
Guideline 7 states, “7. Avoid unneces-
sary fragmentation or redundant publi-
cation of research reports to artificially 
increase the number of publications.” 

The phrase, “to artificially increase 
the number of publications” highlights 
one ethical concern related to redundant 
publication, the artificial increasing of 
one’s publications list. This is a form 
of dishonesty. In my own publications 

list, I have some articles that have been 
reprinted in another publication (with 
permission); these reprints are cited in 
the same listing as the original publi-
cation. Another ethical problem with 
duplicate publication without acknowl-
edgement and permission is the creation 
of a conflict of interest between the two 
publications.

The Committee on Publication Ethics’ 
(COPE) 2011 Code of Conduct and Best 
Practice Guidelines for Journal Editors 
states under “Relations with reviewers,” 
states that “Best practice for editors 
would include: …encouraging review-
ers to comment on the originality of 
submissions and to be alert to redun-
dant publication and plagiarism.” Under 
“Ensuring the integrity of the academic 
record,” states that “Best practice for 
editors would include: …taking steps 
to reduce covert redundant publication 
(e.g. by requiring all clinical trials to be 
registered).” (https://publicationethics.
org/resources/code-conduct). COPE also 
has flowcharts for dealing with ethical 
issues and the first flowchart’s title is 
“What to do if you suspect redundant 
(duplicate) publication.” Clearly, COPE 
considers intentionally redundant pub-
lication as unethical. In addition to 
the dishonest padding of one’s publica-
tions list and the conflict of interest 
between publishers, COPE’s concerns 
about redundant publication suggest 
that redundant publication is a form of 
plagiarism.

Having discovered the duplicate pub-
lication, AIPG rejected the article for this 
reason. John Berry is also working on an 
AIPG Publication Policy to deal with this 
and similar issues. 

This case also highlights the fact that 
the AIPG Code of Ethics does not cover 
all conceivable aspects of professional 
ethics that a geoscientist might encoun-
ter. AIPG’s primary organizational focus 
is not on publication of geoscientific 
articles. Nor do I believe that the AIPG 
Code of Ethics should be greatly expand-
ed. Rather, I believe that when such 
uncommon cases arise, AIPG can look 
at the ethics codes of related professional 
societies that do address the relevant 
situation and use them for guidance, as 
was done in this case.

3.	 See	“Integrity,”	column	37,	Dec.	′98,	and	Stephen	L.	Carter,	1996,	Integrity,	Harper	Perennial.

4. Alan M. Jacobs, CPG, 2002 article, “Collaboration Between Geology and the Arts—Environmental Theater,” in the October ‘02 TPG 
is also worth reviewing.

5. I want to thank Linda Gunderson, USGS emeritus, for providing me with the AGU and COPE citations.
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CPD: Improving 
communications skills

Part of anyone’s Continuing 
Professional Development (CPD) pro-
gram is identifying areas in which addi-
tional courses or training are needed. 
The ability to clearly and effectively com-
municate one’s ideas is a very important 
professional skill. Public speaking is a 
communications area that makes many 
folks uncomfortable. But we need to 
orally communicate with colleagues, cli-
ents, and others. Effective public speak-

ing involves both the skills one can learn 
in a speech class and with practice in 
speaking before others. Toastmasters 
International (www.toastmasters.org) 
is a nonprofit organization devoted to 
helping members improve their com-
munication, public speaking, and 
leadership skills. Toastmasters clubs 
are located worldwide. If you wish to 
improve your public speaking skills, give 
Toastmasters a try. The time you spend 
at Toastmasters or a similar organiza-
tion qualifies as CPD.

CPD and NLGs
Two important papers were included 

the Jul/Aug/Sep TPG and were present-
ed at the Annual Meeting in Nashville. 
They are AIPG’s Continuing Professional 
Development Program by David Abbott, 
CPG, and AIPG Introduces New Member 
Category “Nationally Licensed Geologist” 
by Douglas Bartlett, CPG, and Adam 
Heft, CPG. Both papers describe new 
programs that will affect CPGs and are 
included on the Ethics Reprint CD. If you 
missed them in the last issue, go back 
and read them.

Geologic Ethics & Professional Practices is now available on 
CD

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

AIPG members will be able to update their copy of this CD by regularly downloading 
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 members, $35 for non-members, $15 for student members and $18 for non-member 
students, plus shipping and handling. To order go to www.aipg.org. 

I’m There When You Need Me
I can access almost everything from my smartphone, so why not my sampling data? With In-Situ’s 
Aqua TROLL® 600 Multiparameter Sonde featuring wireless Bluetooth® connection 
to Android™ devices, now I can! Slick, app-based control lets me automate sampling setup 
and calibration, monitor and record the stabilization of key water quality parameters, and 
automatically generate and share reports, all from my smartphone. 
When it comes to low-flow sampling events, it keeps me fast, 
mobile, and efficient – just the way I like it. 

Innovations in Water Monitoring

Visit in-situ.com/aipg to learn more.

Be Mobile.  |  Be Smart.  |  Be In-Situ.I N - S I T U . C O M / A I P G

The 
Aqua TROLL 600 Low-Flow Sampling System
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Dark as Basalt: The Moon 
and Recent Eclipse

Michael J. Urban, MEM-1910 

Recently, many of us received a golden opportunity to wit-
ness a relatively rare total (or partial) solar eclipse last summer 
on August 21, 2017. If favorably situated across a particular 
swath of the continental United States, and offered clear skies 
for viewing, you too may have observed a seemingly unnatural 
darkening of the mid-day sky when the moon cast its narrow 
shadow upon you and your surroundings as it passed directly 
in front of the sun. Although the event lasted over an hour 
for most, the memory of it may well last a lifetime. Such a 
striking display of astronomical wonder may not only give us 
pause to contemplate the more aesthetic qualities of nature, 
but also cause us to take more pointed notice of our closest 
celestially neighbor – the moon. [See the references (Hoang, 
2017) for an animation of the eclipse.] Let’s take a few moments 
to inspect this seldom considered sky-bound visage now that 
it’s back in full view.   

Moon Impressions
Many ancient and contemporary stargazers doubtless have 

been mesmerized and inspired by the moon’s prominence and 
cyclically varying appearance in the sky.  Sketches by Galileo 
when he turned his early spyglass toward the moon provided 
some of the first evidence of the moon’s terrestrial nature and 
revealed a place not altogether unlike our Earth. After many 
decades of close scrutiny, and several in-person visits to the 
moon, we now know even more about just how intimately this 
alien world is connected to us.

During the Apollo Missions of the 1960s and 1970s, twelve 
American astronauts set foot on the moon, and bounced around 
its surface owing to the much lower gravity. Many samples 
of moon rocks were collected and returned to Earth, provid-
ing details about its composition. A prevailing theory for the 
moon’s formation, advanced by Hartmann and Davis (circa 
1975), describes a large Mars-sized object impacting Earth at 
just the right angle to blast part of Earth’s crust and mantle 
into orbit to mix with the remains of the impactor itself (Spudis, 
2003; Planetary Science Institute, 2017). Over a short period 
of time, the material coalesced into the natural satellite we see 
and know today. Evidence for this Giant-Impact Hypothesis 
includes the compositional similarity of the moon to the Earth’s 
crust or mantle, and the relative absence of volatile elements 
(Wood, 1999). More recently, Canup (2012) provided a modified 
version of the idea, suggesting that a collision between two 
larger bodies (both maybe 5 times more massive than Mars) 
created the Earth and moon simultaneously. 

Our nearest neighbor is tide-locked with us, meaning the 
moon keeps the same face always pointed toward the Earth, 
because its rotation (axis spin) rate equals that of its revolu-
tion (orbit). In truth, we can see just a bit more than half of 

the moon – not at once, but over time – due to a wobble, or 
rocking, of the moon in both the latitudinal and longitudinal 
directions. The phenomenon is known as lunar libration and 
it enables us to see approximately 59% of the nearest face of 
the moon.  Prior to 1966, and the first orbit of the moon by the 
Russian Luna 10 probe, nobody had ever seen the backside of 
the moon (Bell, 2017). Because of tidal interactions with the 
Earth, our moon is receding further from us with each passing 
orbit it completes (centimeters per year), while at the same 
time the gravitational drag slows the rotation of the Earth.

You will occasionally hear people refer to a dark side of the 
moon, and there is most certainly a dark side of the moon, since 
(excepting eclipses) one half of the moon is always basking in 
sunlight (refer to Figure 1), and the other side is in darkness. 
What these same people sometimes mistakenly say is that 
this “dark side” of the moon is always the same side. This is a 
misconception, since during the new moon phase, the familiar 
side of the moon, facing the Earth, is dark; whereas during the 
full moon phase, it is the side we never see, facing away from 
the Earth, which is dark. To take a slightly different approach 
to this issue, the length of a day (one rotation) on the moon 
is equal to 27 days on Earth; therefore, for any given location 
on the moon, sunset occurs approximately two weeks (or 13.5 
days) after sunrise. The entire moon receives some sunlight 
during its monthly rotation, just as the Earth does (neglecting 
seasonal variations).  

Geologic Context
The composition of the moon is complex, and varies locally, 

just as it does on Earth. However, just as locations on Earth 
can be described as being either continental crust or ocean 
crust, parts of the moon may be described as one of two 
primary crustal types too: the maria or the highlands. The 
lunar highlands are older and more heavily cratered than 
the younger maria. The highlands are composed of lighter 
colored, lower density, anorthosites (plagioclase feldspar), 
whereas the maria lowlands are darker and denser basalts 
(Wood, 1999). The moon has no appreciable atmosphere. And, 
although the moon appears bright white in the sky, its actual 
albedo (reflectivity) is quite low – ranging from about 15% in 
the highlands to as little as 5% in the maria (Spudis, 2003). 
Contrasting this with the 30% albedo of the Earth itself, and 
the 90% of fresh snow, invites one to imagine what gathering 
crops might be like under the light of a harvest moon covered 
in ice or clouds -- some 30-40% brighter!

An interesting consequence of the formation of the moon via 
a giant impact is the probability of a molten crust that would 
have stratified by density, leaving the lighter-weight and light-
er-colored feldspars at the top (i.e., lunar highlands) (Wood, 
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1999). Several large craters, from impacts suffered during the 
late-heavy bombardment period of the solar system’s forma-
tion, excavated the huge basins in which we find the maria. 
Interestingly, though, the basalts that fill these large craters 
are younger. The explanation for the discrepancy relates to a 
later stage of interior heating in the moon, probably result-
ing from radioactive decay and subsequent melting of mantle 
material that flowed upward into the basins through fractures 
from the initial impacts (Spudis, 2003). There are no signs of 
interior heat today, leaving the moon an essentially geologi-
cally dead body, with the notable exceptions of surface changes 
due to micrometeorite, and occasionally larger, impacts, and 
space weathering (e.g., solar wind effects). 

Phasing In and Out 
Have you ever seen the moon during the day? Earth’s moon is 

visible at night, or during the day, depending on the particular 
phase it is in. Perhaps the reason many people erroneously 
believe the moon is only seen at night stems from the predomi-
nant phases at this time -- the more conspicuous full, or nearly 
full (half and gibbous), moon. Rest assured, though, the moon 
can be seen during the day, particularly in the crescent and 
quarter moon phases, with most phases overlapping periods of 
both darkness and light on Earth. In our northern hemisphere, 
it’s easy to know whether we are approaching full moon, or 
have passed it, just by looking at which half of the moon is lit 
up from our vantage point: a waxing moon, or one becoming 
progressively more visible with each passing day until full, 
is seen illuminated on the right side; a waning moon, or one 
becoming progressively less visible with each passing day after 
a full moon, is seen illuminated on the left side. 

Too many non-scientists have a misunderstanding of what 
accounts for the phases the moon exhibits each month. The 
real explanation deals with the orientation in space of the 
three bodies involved: sun, moon, and Earth. Light from the 
sun is reflected off the moon, and unless eclipsed, fifty percent 
of the moon is always illuminated by the sun. See Figure 1. 
As the moon journeys around the Earth in its monthly orbit it 
shows different portions of this lit side to our planet. In fact, 
the word month derives from “moonth.” A complete cycle of 
phases – from full moon back to full moon – takes about a 
month (29.5 days), with one complete orbit taking just under 
one month (27.3 days).1 During each month we see every phase 
of the moon at least once and everybody on Earth sees the 
same phase of the moon in any given 24-hour period (though, 
south of the equator the illuminated side will be flipped). The 
expression “once in a blue moon” refers to the relative rarity 
of an occurrence, and also more specifically to an infrequent 
second full moon in any given month. [In what month will you 
never see two full moons? Why?]

We see a specific named phase by virtue of Earth’s location 
relative to the sun and moon, which determines how much of 
the illuminated half of the moon is visible. When the moon is 

directly opposite the sun, with the Earth in between, we see 
the entirety of the illuminated half – and so we describe the 
phase as a full moon. When the moon forms a ninety degree 
angle to the sun, with the Earth at the vertex, we see half of 
the moon’s illuminated face. We appropriately refer to it as 
either a first or third quarter moon.2 

When looking at Figure 1, a natural question to consider 
may be: why don’t we have an eclipse whenever the moon is 
in the new or full phase? After all, it appears that the moon is 
directly between the Earth and sun at new moon, and directly 
behind the Earth from the sun at full moon. The reason is 
because the moon does not orbit the Earth in the same plane 
that the Earth orbits the sun; instead, the moon’s orbit is tilted 
about 5 degrees from the plane of the Earth-sun (i.e., ecliptic). 
The result of the offset orbit typically places the moon either 
above or below the plane of the Earth during the new and full 
phases. See Figure 2 on the following page.

Falling into Shadow 
Every month the moon crosses the plane of the Earth-sun, 

but only every so often will these crossings occur at exactly the 
right moon phase. In order to have a solar eclipse, when the 
sun and its light are blocked out by the moon, the moon must 
be in a new moon phase and concurrently passing through the 
Earth’s orbital plane. A solar eclipse only happens about 2-4 
times a year, with a total solar eclipse (all of the sun blocked) 
occurring only about every 18 months (Debebe , n.d.a). Because 
the shadow of the moon is smaller than the Earth, only certain 
portions of the planet see the eclipse. See Figure 3. Who sees 
the eclipse is determined by where the Earth is in its daily 
rotation for the observer. A new moon phase coincides with 
day (not night), and so only countries experiencing daytime 
at the moments of crossing have a chance to see the eclipse. 

Figure 1. Illustration of moon phases at relative locations in its orbit around Earth. In 
order, 1-8 are new moon, waxing crescent, first quarter, waxing gibbous, full, waning gib-

bous, third quarter, waning crescent. Letters a, b, and c show the phases seen from the 
perspective of Earth.

1.  This certainly seems to defy logic, shouldn’t they be the same? We must remember that while the moon is orbiting the Earth, the 
Earth is simultaneously orbiting the sun. After a month, the Earth is 1/12 further along in its orbit, displacing the sun from where 
it was when the cycle of phases began. One complete orbit is defined by position in space, and one complete cycle of phases is defined 
by the moon’s position relative to the sun’s location. See the diagram at the bottom of the reference (Pogge, 2008) for an illustration 
of this confusing issue, or search “synodic vs. sidereal month” online.

2. Why “quarters” you ask? The moon is about a fourth of the way through its monthly orbit around the Earth –and consequently one-
quarter through its cycle of phases – at first-quarter phase, and three-quarters through its orbit at third quarter phase.

EDUCATOR’S PAGE
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Additionally, when the orbital intersection occurs also plays a 
part in where the shadow is specifically cast upon the planet. 

The last total solar eclipse to occur in the United States 
happened in February of 1979 and the next one is expected 
in April of 2024 (with a partial solar eclipse in 2023) (Debebe, 
n.d.b). There have been partial solar eclipses in the past couple 
of decades; to name a few examples, partial or annular solar 
eclipses were seen from some places in the continental United 

States in October 2014, May 2012, and 2005 (Young, 2013). 
What makes the August 2017 solar eclipse special is that it 
passed from the west coast of the United States to the east, 
providing most places in the country a view of at least a partial 
solar eclipse; the next to do so, just as the last, will be about 
100 years distant.

When the moon intersects the plane of the Earth’s orbit 
during the full moon phase, a lunar eclipse occurs, so-named 
because the moon is darkened by passing into the shadow of 
the Earth. Since the width of Earth’s shadow in space at the 
orbital distance of the moon is much larger than the moon’s 
shadow falling upon the Earth during a solar eclipse, the 
duration of the totality – the time the entire sun or moon 
is totally darkened – is much longer (an hour versus a few 
minutes). The larger shadow size also means that about half 
the planet sees a lunar eclipse when it happens, rather than 
just select portions. About 3 lunar eclipses occur every year. 
During the totality of a lunar eclipse the moon turns a dark 
red color, instead of black or invisible, because some sunlight 
is bent around the Earth through the atmosphere – depleted 
in blue wavelengths due to scattering, leaving just oranges 
and reds – and cast upon the moon.

Summation
The moon is an important companion to the Earth, inter-

cepting potential impactors before they reach Earth, and sta-
bilizing our planet’s axial tilt, moderating our seasonality and 
climate. Its presence provides, at times, a nightlight to shine 

opposite the sun, and leads to cycles of ocean tides and animal 
behavior. Its proximity fueled a space race and recognized the 
achievement of landing humans on another terrestrial object 
in our solar system. The moon is a truly remarkable aspect of 
our daily lives, whether we realize it or not. 

Featured Resource
Unsurprisingly, the featured resource this time is the 

National Aeronautics and Space Administration’s (NASA’s) 
moon website, where visitors may delve deeper into our collec-
tive knowledge about, and historical exploration of, our nearest 
celestial neighbor: https://www.nasa.gov/moon
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Figure 2. Depiction of the moon’s orbit inclined relative to the Earth’s orbital 
plane. Imagining the dotted line to circle around the Earth (into and out of the 
page) demonstrates that the nodes of possible eclipse would be found in front 
of the Earth as it circles out of the page and behind the Earth as it circles back 

into the page in this plane. Because this Earth-moon system together orbits 
around the sun, there would be times when the sun would be facing into the 

page instead of from the left, allowing for eclipses to occur.

Figure 3. Diagram of the shadows cast upon the Earth or moon during the 
types of eclipses.
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More Metaphysics

A Conversation sparked by W
illiam 

Dixon’s, CPG-03659, “A Philosophical 

Theory” published in the July/August/

September 2017 issue of the TPG.

Editor’s Comment: I think that one of the essential characteristics of human beings is that we seek to find meaning in life, 
and in what we do with our lives. In the July-August-September issue (on page 46) William Dixon proposed that, in a sense, 
anything in motion is alive: in this sense indeed the universe itself is alive – a potentially very meaningful metaphysical concept 
and one foreshadowed in Hindu and Buddhist thought, as well as in the writings of St. Augustine. He proposed four new terms 
to denote categories of things that are alive in this sense, but are not necessarily sentient. Peter Dohms took him up on some of 
his ideas: here is the exchange.

To the Editor:
The purpose of this brief essay is to reply to the article by 

William Dixon, CPG-03659. Mr. Dixon solicited feedback at 
the end of his provocative article.

Near the end of the article, Mr. Dixon offered the state-
ment, “Science and religion are mutually exclusive subjects 
that should not be confused” (emphasis added). This statement 
comes perilously close to making a claim that “Faith and 
Reason are incompatible.”

I disagree profoundly with such a claim. Faith, practiced 
in the absence of reason, devolves to superstition. Reason, 
practiced with an absence of faith, devolves to scientism 
(“Scientism is the view that only scientific claims are mean-
ingful.” – Rational Wiki. Taken to the extreme, scientism thus 
becomes a religion of its own.). Faith and reason are essential 
companions if one is to study the meaning of our universe.

It is truly stated that science can never prove a hypothesis; 
hypotheses can only be disproved. It is, however, impossible 
for science to disprove the hypothesis that God exists, since 
science cannot delve into the supernatural. Science is not 
competent to disprove the claims of faith. Similarly, faith is 
not competent to disprove the hypotheses of science that the 

weight of scientific evidence strongly supports; for example the 
most likely amount of time that has passed since the Big Bang.

There is another point where Mr. Dixon’s essay needs clari-
fication. He states, “Geology is alive.” The underlying meaning 
that I derive from that statement is that our planet is alive. To 
be alive implies consciousness of self. To therefore imply that 
the Earth is a living being with self-consciousness mirrors the 
ancient Greek myth of Gaia. If that is Mr. Dixon’s intent, it 
should be clarified. If his claim is that the Earth is alive but 
lacks self-consciousness, that contrasting thought should also 
be clarified. Certainly, our planet is a dynamic place and that 
dynamism may be one of the principal reasons that it is so 
filled with vibrant life (compare Mars, where plate tectonics, 
had it ever existed, has come to an end and self-conscious life 
appears to be absent or extinguished).

I commend Mr. Dixon for broadening his mind in this fash-
ion. His CPG number is low enough that he certainly has had 
sufficient time to ponder these questions, and it is heartening 
that he continues to do so.

Sincerely,

Peter Dohms, CPG-07141

Response by William Dixon to Peter Dohms:

Mr Dohms, 

Thank you for your response to my article. It is sometimes 
difficult to get one’s head around a new concept. I will try to 
address your comments in order.

First comment: Science and religion are mutually exclusive 
subjects. Science is based on data; religion is based on faith; 
reasoning is a brain process used by both of them. I never 
meant to imply that faith and reason are incompatible.

Your paragraph about science being unable to prove a 
hypothesis seems to me to be a restate-ment that science and 
religion are mutually exclusive to each other.  Faith is not a 
data point.

Second comment: Geology is alive. The English language 
gradually (or sometimes rapidly) changes over historical 
time. Existing words take on new meanings, and completely 
new words are introduced. The 1890s were called the “Gay 
Nineties”; and later a couple of young women took a trip to 
Paris and wrote a book “Our Hearts Were Young and Gay”. 
Since the 14th century, gay has meant “happily excited or 

merry”. Since I’ve graduated from school, gay now also means 
homosexual. That is the most radical change in meaning I 
can think of in a long time. The drug makers come out with 
completely new words every couple of weeks.

What I am proposing is a brand new seventh meaning for the word 
‘alive’. The 11th Edition of the Merriam Webster Collegiate Dictionary 
lists six: only the first relates directly to our discussion, “having life: not 
dead or inanimate”.  My proposal is that an additional meaning of ‘alive’ 
be accepted for things in motion, which includes just about everything, 
and I’m proposing four new words to differentiate between the four main 
sciences.  Biolive would have the same meaning as the first listing of alive 
in Merriam Webster.  Physicalive would relate to physics; chemicalive 
would relate to chemistry, and geolive would relate to geology.

Third comment:  Self-consciousness would be an attribute of some 
of the biolive things.  Plate tectonics, seafloor spreading, orogeny, sub-
sidence, folding, faulting, etc. would all have as one of their attributes 
that they are ‘geolive’. 

I hope that this has clarified my idea for you; if not, please respond 
again.  The worst thing that can happen is for us to agree to disagree.

William Dixon,  CPG-03659
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Continued from page 7   
will make sure the recommendation to 
do so does not stand.” At a JCC meeting 
a short time after the Governor’s state-
ment, the Committee voted to drop the 
issue of delicensing engineers. “Governor 
Pence’s public support was essential to 
help these other decision-makers see the 
value in retaining engineer licensing,” 
says ACEC/Indiana Executive Director 
Beth Bauer.

Licensing opponents took a much 
broader approach in Arkansas in 2016.

“It was a real fight,” says FTN 
Associates’ Ford. “They introduced what 
they described as a `Right to Work’ bill 
that said that anybody who felt they were 
qualified to do something could do that 
job. It didn’t wipe out existing licenses, 
but you would no longer have needed 
one to work in the state, and it covered 
everything, from plumbers to doctors to 
engineers.”

Again, the engineering community, 
led by ACEC/Arkansas, was quick to 
respond.

“We were extremely active,” says 
Ford. “Our members contacted their 
legislators and told them it was not a 
good bill and it was not good for the state. 
We worked with the state Chamber of 
Commerce and together we kept the bill 
from making it to the floor of the House.”

Start Early
Though the anti-licensing effort failed 

in Arkansas, looking ahead to 2017, 
Ford says, 

“I would not be at all surprised if it 
doesn’t raise its ugly head again.”

Folk expects to see delicensing efforts 
expand to many other states: “This 
is now an issue at the national level 
because we have a lot of people who have 
come into power who think it is their 
mission to cut the size of state govern-
ment,” Folk says.

Given that reality, these experienced 
veterans have some advice on how to 
defeat de-licensing.

“Start early,” says Folk. “Don’t wait 
until a bill is introduced. Take steps now 
to be prepared.”

He recommends that Member 
Organizations confer with their state 
licensing board and responsible legisla-
tors to assure that the structure, com-
position and operations of their board 
comply with the Supreme Court’s North 
Carolina Board of Dental Examiners 
decision. 

“Look at the existing board structure, 
rules, and how it enforces its statutes,” 
Folk says, “make sure it’s balanced, 
protecting the public interest, and is 
not susceptible to anti-trust challenges. 
Independent review of board rules for 
their market impact and the avail-
ability of independent administrative 
law judges to decide disciplinary and 
unauthorized practice cases also satisfy 
antitrust concerns while not undermin-
ing a board’s unique role in regulating 
professional practice.”

Build as broad a base of support as 
you can, says Snider. ACEC/Indiana 
brought the Indiana Association of Cities 
and Towns and the National Federation 
of Independent Businesses into their 
coalition and had verbal support from 
the Chamber of Commerce. “The coali-
tion was a key factor,” he says. “Having 
other stakeholders who weren’t PEs 

demonstrated that the issue reached 
beyond those who were affected.”

Bartlett says one of best 
decisions AIPG made in 
Arizona was to hire lobby-
ists. “They provided strate-
gies for a grass-roots letter 
writing campaign, set up 
meetings with the bill writ-
ers, and arranged for several 
of us to testify before the 
House and Senate commit-
tees.”

In discussions with legislators and in 
testimony, two messages had the most 
impact.

“Public health and safety is a powerful 
argument.  Ask them if they would like to 
choose between a licensed or unlicensed 
doctor,” says Folk. “When you bring it 
down to the level of their lives and their 
health, they quickly understand why 
licensing is necessary.”

Reciprocity also carries a lot of weight. 
“If a legislature deregulates the practice 
of engineering, firms in a deregulat-
ed state cannot gain reciprocity regis-
trations in other states because their 
licenses are not comparable,” says Folk. 
“Delicensing hurts the businesses in 
their own state.” 

The campaign to defend professional 
licensure continues, and ACEC and the 
Member Organizations will continue to 
work in close cooperation to meet the 
challenges head-on.

GATHERING ASSAULT ON PROFESSIONAL LICENSURE

As of As of 

10/3/2016 10/3/2017

CPG / Active 3,104 2,961

CPG / Non-Practicing 447 462

Prof. Member 904 882

Associate Member 49 60

Young Professional 112 114

Student Adjunct 3,261 2,677

TOTALS 7,900 7,190

AIPG Membership Totals
Update on the NLG Category from 

President Adam Heft

The name of the newest AIPG member category, which has 
been circulated as the NLG, or Nationally Licensed Geologist, 
will be changing.  The NLG should be considered an interim 
name; a new name will be forthcoming soon.  This change is 
needed to avoid confusion and potential legal issues connected 
with the word “licensed”.  The qualifications for the member 
category will remain the same.  Stay tuned for additional 
information!
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ONLINE COURSES

On Demand Webinars

•Converting Membrane Interface Probe Sensor 
Results into VOC NAPL Distribution Information.  
Facilitated by AGI Staff,  
.2 CEU’s 

•Advising Strategies for Improving Employment 
Placement of Your Students 
Presented by Aaron Johnson, 

•Introduction to Well Log Analysis for New Hires 
Presented by Robert Font, 
Up to 1 CEU

For more information go to www.aipg.org, 
select Store, then Events, or contact AIPG 
Headquarters at 303-412-6205.
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 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

 5055 Tamarac Street Tel: 303-394-0321
Denver, CO 80238 Mob: 303-946-6112

dmageol@msn.com

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 
geology. Prepayment required. Advertising rates are based 
on a 3 3/8” x 1 3/4” space.

ONE YEAR LISTING FOR ONLY: 
AIPG Member  $400.00 
Non-Member  $500.00

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

Comments on proposed rule: Modern-
ization of Property Disclosures for  
Mining Registrants  
 
Comments on the U.S. Security and Exchange Com-
mission’s (SEC’s) proposal are available at https://
www.sec.gov/comments/s7-10-16/s71016.htm
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PROFESSIONAL SERVICES DIRECTORY

Want to purchase minerals and other oil/gas 

interests. 

Send details to: 

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

Free Resume Posting 
Are you out of work??? 

Post and View Resumes for Free on the AIPG 

National Website  

View Job Listings for Free www.aipg.org 

Click on Jobs.

We Want Your 
Feedback!

Have you used the new electronic version of TPG? 
Was it easy to navigate and view articles? Please 
send us your comments on the electronic TPG and 

suggestions how we can improve your viewing 
experience.

Authors Wanted:
Get Published in the TPG!

Research Articles
Case Studies

Tales from the Field
Section News

Letters to the Editor

Author instructions are available 
on the AIPG website at 
http://aipg.org/gettingpublished.
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Loss of Geodiversity in the 
Bahariya and Farafra oases protect-

ed areas, Western Desert, Arab 
Republic of Egypt.

Kholoud Mohamed Ali
Institute of African Research and Studies- Cairo University- Egypt.
kholoud.mali@staff.cu.edu.eg, Kholoud.mohamedali@gmail.com 

Abstract
The Bahariya and Farfara oases are 

located in the western desert of Egypt at 
coordinates	 28°21′5.36″N;	 28°51′44.6″E	
for	Bahariya	and	27°03′30″N;	27°58′12″E	
for Farafra oasis. These areas are known 
for their unique geologic features, and 
have been mentioned by previous 
authors as regionally important geologic 
heritage sites.

During the last decades an incred-
ible loss of geodiversity has been clearly 
detected in the Bahariya and Farafra 
oasis protected areas. Some Geo-sites 
have been fully removed, and others 
have been partially destroyed due to 
the anthropogenic misuse of the area. 
Although the effects of weathering are 
important in the area, the actions of 
people greatly accelerate the processes 
of erosion and thus the destruction of 
the unique features of the area, in the 
absence of any protective regulations.

Study of the geologic features in the 
area shows that they are all under a high 
degree of threat. An effective manage-
ment system is highly recommended for 
the area, as an integrated part of well-
controlled Geotourism. An effective and 
well-designed visitor plan is needed, as 
preventing vehicular traffic in the area 
will aid in preservation of the unique 
geologic features.

Keywords: Geo-diversity loss; Geo-
diversity; Western desert; Egypt; Geo-
heritage.

I. Introduction
Gray (2004) defines the term Geo-

diversity as the natural diversity of 
geological (rocks, minerals, fossils), 
geomorphological (landform, physical 
processes) and soil features, includ-
ing their assemblages, relationships, 

properties, interpretations and systems. 
The term first appears in articles from 
Tasmania, Australia, in the mid-1990s 
(Sharples 1993; Dixon 1995; Kiernan 
1996) and it is no doubt that this was 
adopted immediately by many countries 
of the U.N. Convention on Biodiversity 
at the Earth Summit in Rio de Janeiro 
in 1992. The Tasmanian geoscientists 
realized that there are many parallels 
between biological diversity and diver-
sity in the abiotic world. The use of the 
terms “biodiversity” and “geodiversity” 
helps to indicate that nature consists of 
two equal components, living and non-
living, which, when considered together, 
could help to promote a more integrated 
approach to nature conservation than 
the traditional biocentric focus.

Because of the  increase in awareness 
of the significance of Earth Heritage 
(European Manifesto on Earth Heritage 
and Geodiversity, 2004) geomorphosites 
(geomorphological landforms that have 
acquired a scientific, cultural/historical, 
aesthetic and/or social/economic value 
due to human perception or exploita-
tion (Reynard and Panizza, 2005, after 
Panizza, 2001)  have received much 
attention from the scientific community. 
Appraisement methods, classification 
and conservation strategies have been 
evolved to safeguard the geomorpho-
logical heritage for present and future 
generations (Reynard et al., 2007). On 
the other hand, Earth Heritage creates 
opportunities to develop educational and 
recreational programs as well as tourism 
projects.

The advancement of the protection of 
earth’s heritage brings forth the chal-
lenging task of  persuading a public of 
non-specialists (Carton et al., 2005) of 
the importance of a site not because of 

its beauty but because of its value as a 
testimony to Earth’s history. 

Respectful recognition, conservation, 
promotion, and multi-purpose use of 
global, national, regional, and local geo-
logical heritage has been an agenda 
for geologists, nature conservationists, 
and policy-makers for more than two 
decades (Black, 1985; Lapo et al., 1993, 
1997; Wimbledon et al., 1995, 1998; 
Wimbledon, 1996, 1999; Kislov, 1999, 
2001; Gray, 2004, 2008; Prosser et al., 
2011; Ruban, 2010; Ruban and Kuo, 
2010; Henriques et al., 2011; Asrat et al., 
2012; Brown et al., 2012; Gordon, 2012; 
Fassoulas et al., 2012; Wimbledon and 
Smith-Meyer, 2012; Tiess and Ruban, 
2013). Additionally, tourism and recre-
ation based on geological objects have 
evolved to become an important indus-
try (Hose and Wickens, 2004; Doktor 
and Golonka, 2006; Pajak et al., 2006; 
Gray, 2008; Dowling and Newsome, 
2010; Ruban and Kuo, 2010; Jin and 
Ruban, 2011; Bruno and Perrotta, 2012; 
Gordon,	2012;	Hose	and	Vasiljević,	2012;	
Liccardo et al., 2012). Localities with 
scientifically important, rare, and beau-
tifully preserved fossils and minerals, or 
other spectacular geological features and 
landforms, are of primary importance for 
both of these movements. These geologi-
cal heritage sites (geosites) frequently 
incorporate complex phenomena. 

The heritage value of many glob-
ally important geosites (Wimbledon 
et al., 1998) and geoparks (http://
w w w . u n e s c o . o r g / n e w / e n / n a t u -
ral-sciences/ environment/earth-
sciences/unesco-global-geoparks/
frequently-asked-questions/where-are-
the-unesco-global-geoparks/.  Accessed 
2017/10/21) is determined by the paleo-
geographical or paleoenvironmental 
information that they exhibit. Due 
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to the human impact on the natural 
reserves in the world, the creation of 
Protected Areas appears as a funda-
mental tool used worldwide for creat-
ing a buffer and refuge against the 
rising tide of anthropogenic impacts. 
The first nature reserve in modern his-
tory was established in 1821 at Walton 
Hall, West Yorkshire, England by the 
naturalist Charles Waterton. The first 
state designated nature reserve was 
in modern day Germany when in 1836 
the hill of Drachenfels was bought by 
the Prussian state to prevent further 
quarrying damage to the igneous rocks. 
The first major reserve was Yellowstone 
in Wyoming, USA designated in 1872 
(https://en.wikipedia.org/wiki/Nature_
reserve. Accessed 2017/11/17). Today, 
there are 114,000 protected areas 
around the world in almost every coun-
try, covering nearly 12% of the world’s 
land surface (http://www.motherjones.
com/politics/2012/04/protected-planet/#. 
Accessed 2017/11/17). In addition to 
preserving outstanding examples of 
natural habitats and providing refuges 
for endangered species of plants and 
animals, geologic and geomorphologic 
features, they also play an increasingly 
important role in social and economic 
development. 

The use of protected areas has been 
widely adopted in Egypt and is the 
responsibility of the Ministry of State 
for Environmental Affairs (MSEA) 
and its executive arm, the Egyptian 
Environmental Affairs Agency (EEAA). 
They consider nature conservation criti-
cal to the national environmental strat-
egy. Law 102 of 1983 provides the 
legislative frame-work for establishing 
and managing protected areas in Egypt.  
Protected areas are defined as “any 
area of land or coastal or inland water 
characterized by special flora, fauna and 
natural features having cultural, scien-
tific, tourism or aesthetic value.” With 
growing awareness of the importance of 
managing resource use to sustain devel-
opment, as well as awareness of rapid 
environmental degradation, increased 
attention was given to environmental 
protection. The EEAA was restructured 
in 1992 and Law 4 of 1994 became 
the primary legislation for environmen-
tal management, creating the Nature 
Conservation Sector for management of 
Egypt’s Protected Areas.

The Protected Areas in Egypt cover 
10% of its area; there are more than 
24 such areas distributed all over the 
country.   They include land and marine 
areas comprising a representative range 

of habitats and physiographic regions, 
along with other sites of importance 
such as biodiversity hotspots, cultural 
heritage sites, geological formations and 
landscapes of outstanding natural beau-
ty. Bahriya and Farafra Oases are listed 
in the protected areas in Egypt due to the 
varieties of geosites found within them.

II. Lithology and 
depositional environment 
of Bahariya and Farafra 
Oases:

a. Lithology:
The Bahariya Formation includes the 

lowest and the oldest exposed beds in the 
Bahariya Oasis. It forms the floor of the 
oasis and the basal part of the surround-
ing scarps (Section 1). The base of the 

Bahariya Formation is unexposed, but 
is inferred to be unconformable at the 
contact with the underlying basement 
(El Bassyouny, 1970), while its top shows 
an unconformable relationship with the 
overlying Upper Cenomanian El Heiz 
Formation (Khalifa and Abu El-Hassan, 
1993), or the Lower–Middle Eocene 
El-Naqb Formation (El Bassyouny, 
1970, 2004). The exposed thickness of 
the Formation ranges from c. 90 m in the 
central part of the Oasis, to over 100 m 
in the northern sections.

From a lithological point of view, the 
Bahariya Formation exhibits significant 
lateral and vertical changes of facies. 
In the central parts of the Oasis, the 
Formation consists of three informal 
lithologic units defined by interbedded 
siltstones and sandstones (lower unit), 
crossbedded amalgamated sandstone 
bodies (middle unit) and dark colored 
ferruginous sandstones (upper unit) 

(Soliman and Khalifa, 1993). In the 
northern parts of the Oasis, two distinct 
units are recognized, i.e. a lower unit 
consisting of siltstones and mudstones 
with plant remains, and an upper unit 
composed of glauconitic claystones with 
thin ferricrete interbeds. The correla-
tion of these units is based primarily 
on lithological grounds (Soliman and 
Khalifa, 1993). 

Catuneanu et al., (2006) stated that 
the Bahariya Formation itself is an 
unconformity bounded depositional 
sequence which corresponds to a major 
stratigraphic cycle (El Bassyouny, 1970) 
in the evolution of the passive margin 
setting of the Western Desert. The entire 
package of passive margin deposits cor-
responds to a first-order sequence, as 
being related to one distinct tectonic set-
ting. Hence, according to the hierarchy 
system based on the magnitude of base-
level changes that resulted in the forma-
tion of the sequence (Embry, 1995), the 
Bahariya Formation can be assigned a 
second-order level of stratigraphic cyclic-
ity. In this context, the four depositional 
sequences which form its stratigraphic 
subdivisions, may be regarded as third-
order sequences.

b. Paleoenvironment:
Early Tertiary deposition in the 

Western Desert of Egypt appears to 
have consisted of filling of basins devel-
oped on a pre-Tertiary topography made 
up of eroded anticlinal and synclinal 
structures with a general east or north-
east trend (Shata, 1953; Bayoumi and 
El Gamili, 1970). Folding that pro-
duced these structures probably began 
in the Middle Cretaceous (Shata, 1953), 
but continued sporadically through the 
Tertiary (Shata, 1953). Therefore, the 
thicknesses of early Tertiary rocks in 
the Fayum Depression as well as in the 
rest of the Western Desert of Egypt vary 
considerably, being thinnest across the 
tops of active buried structural highs and 
thickest in the intervening structural 
depressions.

A tensional tectonic episode is record-
ed in later Oligocene times by north-
west-trending normal faults at Jebel 
Abu Roash and throughout the north-
ern parts of the Eastern and Western 
Deserts of Egypt. At several times dur-
ing the later early Oligocene, basaltic 
lavas were extruded from these fissures 
across the erosional surface developed 
on the Jebel Qatrani Formation and 
other rocks over a wide area from the 
Gulf of Suez to the Fayum Depression, 
and perhaps as far west as the Bahariya 
Oasis. Rittmann (1954) believed that 

Section 1: Stratigraphic column after Metwalli and 
Pigott, 2005.
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this volcanic activity in northern Egypt 
was related to renewed tension along 
African (northwest-trending) subcrustal 
lineaments, an idea also endorsed by 
Salem (1976).

III. Bahariya and Farafra 
Oases 

The Western Desert of Egypt contains 
many unique geologic features consid-
ered worthy of protection under the legal 
framework outlined above. Two such 
examples being Bahariya and Farafra 
Oases which are on the protected areas 
list due their geologic and archaeologi-
cal importance, and also form one of the 
recorded Geoheritage places in Egypt 
(Map 1 on page 50).

In the Bahariya Oasis, 10 geologi-
cal heritage types are established, 
namely stratigraphical, paleontologi-
cal, sedimentary, igneous, mineral-
ogical, economical, paleogeographical, 
geomorphological, hydrological and 
hydrogeological, and pedological types. 
In the Farafra Oasis and vicinity, only 
geomorphological and hydrological and 
hydrogeological types are found. In the 
area between these oases, sedimentary, 
mineralogical, paleogeographical, and 
geomorphological features occur includ-
ing chalk and nummulitic limestones 
along with invertebrate and dinosaur 
remains (Plyusnina et al. 2016). 

Cultural heritage sites date from pre-
historic times to the recent past. In terms 
of biodiversity the relict oasis habitat 
represents some of the largest extents 
of remaining natural vegetation in the 
Western Desert. The region includes 
assemblages of fauna and flora charac-
teristic of the Saharan biome, including 
several rare and highly endangered 
biological components. 

The area in and around the Bahariya 
and Farafra Oases has been pivotal in 
many geological studies of  structural 

geology, stratigraphy, iron ore deposits, 
sedimentology, paleontology, geoarchae-
ology (e.g. El-Akkad and Issawi 1963, 
Catuneanu et al. 2006, Khalifa and 
Catuneanu 2008, Tanner and Khalifa 
2010, Salama et al., 2012, Afify et al. 
2015). The White Desert Protected Area 
(Map 2) is located in one of the most 
attractive and astonishing landscapes 
of Egypt, where limestone erosional fea-
tures create a spectacular landscape that 
has made the region world famous. These 
karst landforms include fine examples 
of relict towers that were formed during 
past wetter climatic conditions, and are 
now being degraded in the modern desert 
climate.  Plyusnina et al., (2016) stated 
that the area is listed as being of global 
geo-heritage importance.

The most important geologic features 
that we have shown to be subject to loss 
or degradation are (Map 2):

1. The Black Desert: This consists 
of ferruginous sandstones and shales 
which outcrop in the bottom of the 
depression. The siliciclastic beds of the 
Bahariya Formation are weathered into 
black conical-like hills, capped with 
basalt.

2. The White Desert: Limestone 
erosional features create a spectacular 
landscape that has made the region 
world famous, the snow-white nummu-
litic chalky limestones of lower Eocene 
age. The white limestone of the Khoman 
Formation is dated as middle to lat-
est middle Maastrichtian (Gansserina 
gansseri and Contusotruncana contusa 

foraminiferal zones). An open marine, 
warm Tethyan outer shelf environment 
of deposition is inferred (Abdel-Kireem 
& Samir,1995).

3. Crystal Mountain: The 
Crystal Mountain is situated 
between the Baharyia Oasis and 
the Farafra Oasis, in the northern 
White Desert. Despite its name, the 
Crystal Mountain is rather a ridge                                                                                            
or hill sparkling like a crystal. There 
are well-exposed caves and paleokarst 
topography developed within the mas-
sive Maastrichtian Khoman chalk. The 
paleokarst topography comprises huge 
collapse breccias, composed of meter-
sized rounded chalky limestone blocks, 
and paleocaves with columnar-shaped 
stalagmites. The outer surfaces of the 
breccias are surrounded by concentric 
layers of stratified centimetre-sized tri-
gonal clean calcite crystals. Black to 
dark brown impurities occur between 
and along the crystal boundaries. The 
paleocaves are also rimmed with calcite 
crystals. The caves seem to be devel-
oped around brecciated blocks that later 
on dissolved leaving concentric layers 
of secondary coarse crystalline calcite 
around the voids left by the leached 
blocks. Some of these caves are filled 
with laminated reddish colored clay, silt 
and coarse sand of channel origin (cave 
floor fill). The caves were probably pro-
duced by episodes of subaerial exposure 
during the multiple exposure events 
known from Maastrichtian through 
Oligocene time. The paleoclimate dur-
ing this period in Egypt was consider-
ably wetter, with monsoonal and even 
tropical rain forest climates during the 
late Eocene and Oligocene (Bown and 
Kraus, 1988).

4. Sulfur hot springs: Thermal min-
eral springs are present in the oases,and 
are  used for natural therapy. 

5. Dinosaur traces:  at the bottom 
of the Bahariya Depression were found 
the remains of four immense and entirely 
new dinosaurs, along with dozens of 
other unique vertebrate specimens. All 
skeletons were removed from the place 
for scientific purposes and there remain 
only some traces. 

IV. Geodiversity loss and 
threats: 

In the last 10 years a great loss of 
geodiversity has been observed in the 
area: in some places this has resulted 
from incomplete removal and destruc-
tion of geological features.  Even though 
there is some weathering and erosion in 

Map 1: Location map for Bahariya and Farafra 
oases in the Western desert- Egypt.

Map 2: Location map for the selected geosites.
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Geo-site Ruban (2005) Gray (2008) Description 
The black desert
(figures 1 & 2)

d2: some deterioration 
with loss of some minor 
elements.

Partial loss or physical 
damage.

Tourists have collected large quantities of the char-
acteristic hematite crystals found in dendritic and 
roses shapes, so that little remains. 

The white desert
(figures: 3-6)

d4: several human activi-
ties have degraded the 
defining characteristics 
of the landform

• Partial loss or 
physical damage.

• Fragmentation of 
Interest

• Pollution

Some parts of the tower landforms have been 
destroyed, and cracks have appeared in others. Also, 
tourist vehicles have destroyed the fossils preserved 
in the white sand.

Crystal mountain
(figures: 7-9)

d5: characteristics of 
landform destroyed

Complete loss of an ele-
ment of geodiversity.

The crystals were completely removed from the 
mountain in 50% of the mountain area.

Sulfur hot springs d3: degraded owing to 
some human activ-ities 
which obliterate parts of 
the features.

• Fragmentation of 
features of inter-
est.

• Pollution

Due to the misuse of the thermal water, there is an 
obvious lowering of the water level, so the water now 
has to be artificially pumped to the surface.

Dinosaur traces All dinosaur skeletons were removed to museums 
for study.  There are no signs or barriers around 
the area.

Table 1: The application of the concept of geodiversity loss according to Ruban, (2005) and 
Gray, (2008) to the geo-sites in the study area

LOSS OF GEODIVERSITY

the area, I have  documented that most 
of the observed destruction is done by 
visitors, whose  activities accelerate  the 
degradation of the unique features.

Ruban, (2010) addressed endanger-
ment (i.e., damage, but not complete 
loss) of geological heritage, and ranked 
it in terms of local, regional, and global 
effect. Gray (2008) had already drawn an 
analogy between the established concept 
of biodiversity and that of geodiversity. 
Use of these concepts enables a quanti-
fication of species endangerment (e.g., 
Brockington et al., 2008), and, by anal-
ogy, endangerment of features of the geo-
logical heritage. Devastation of geosites 
leads to a decrease in their importance, 
and, hence, reduces their rank (Ruban, 
2005). We may thus evaluate the loss of 

regional geodiversity by the reduction 
in maximum rank for regionally repre-
sented geosite types.

Damage classification of 
Ruban, (2005)

This represents an attempt to express 
numerically the scientific importance of 
geomorphic sites, in order to compare 
them even when they are assessed on the 
basis of inhomogeneous scientific back-
grounds. Such an approach is indispens-
able to the process of the Environmental 
Impact Assessment (EIA) of a proposed 
action. For the assessment of an envi-
ronmental impact (I) related to a project 
it is necessary to evaluate the degree 
of damage (d) as a consequence of the 
implementation of the project. It derives 

from the comparison between the scien-
tific quality before and after the imple-
mentation of the project. As a suggestion, 
for the example that follows:

d1 — no damage, well-preserved = 1;
d2 — some deterioration with loss 

of some minor elements = 0.75;
d3 — degraded owing to some 

human activities which hide part of the 
features = 0.5;

d4 — several human activities 
which deteriorated the characteristic of 
the landform = 0.25;

d5 — characteristics of landform 
destroyed = 0.

From the previous studies on the 
evaluation of the geo-loss on geosites, 
the Egyptian areas under discussion are 
under moderate to high risk as shown in 
Table 1 below.

Figure 1: Iron ore (hematite) appears in the photo and 
two people are collecting specimens of the unique 
mineral habits of the ore in large quantities. The ore 
minerals used to be more abundant than it appears 
in the photo, but all the tourists who visit the place 

collect the ore.

Figure 2: The Black Desert, so named because the 
normal sedimentary section is capped by a basaltic 
flow.  Tourists in this area hike the mountain and 

destroy the fragile basaltic section.

Figure 3: Unique mushroom-shaped geologic fea-
tures are located on white sand. Tourist vehicles are 

also    seen in the photo, 
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Threats to geodiversity
In general terms, threats to geodi-

versity are the result of development 
pressures and land-use change (Gordon 
& MacFadyen, 2001), but also may result 
from natural processes or from human-
induced changes in natural processes 
(e.g. climate change and sea-level rise), 
though it is often difficult to separate 
these effects (Harrison & Kirkpatrick, 
2001).

Some of these impacts affect spe-
cific sites of geoconservation value while 
other impacts have wide effects across 
large land areas, but all may lead to loss 
of or damage to elements of geodiversity. 
Major reviews of the human impact on 
the environment have been undertaken 
by several authors and readers are 
referred to Detwyler (1971), Turner et 
al. (1990), Goudie & Viles (1997) and 
Goudie (2000).
V. Causative Factors:

Climatic factors are not considered 
to be important causes of geodiversity 
loss in the study areas: rather, the main 
factor is the anthropogenic factor, espe-
cially since the rapid rise of tourism to 
the oases in recent decades. The recent 
great increase in the rate of destruction 
can be shown to be due to misuse of the 
geological features by the tourists.

1. Tourism Pressures
Recreational travel and tourism is 

a significant factor in the Egyptian 
economy, but can lead to damage to 
biodiversity and geodiversity. 

Miller (1998, p. 404) quotes a 12-fold 
increase in the number of visitors to 
US National Parks between 1950 and 
1990 and there has been a further 

rapid increase since then. ‘‘Under the 
onslaught of people during the peak sum-
mer season, the most popular national 
and state parks are often overcrowded 
with cars and trailers and are plagued 
by noise, traffic jams, litter, vandal-
ism, deteriorating trails, polluted water, 
drugs and crime. . .. Park Service rang-
ers now spend an increasing amount of 
their time on law enforcement instead 
of on resource conservation and man-
agement’’.

Also, Hunt (1988) explained the view 
that in the United States, there is a 
danger of people “loving their national 
parks and historic sites to death”. The 
situation in Egypt is very similar to 
this. However, the impact of increased 
visitation is leading to the destruction 
of the Geo-sites. The use of all-terrain 
vehicles (ATVs), in particular, severely 
damages the sites.

It seems that the absence of aware-
ness in not only the local community, 
but also the tourists and the (natural 
resource) management system in Egypt 
has contributed to the geodiversity loss, 
which at least in part is due to the lack of 
information and awareness.  Therefore 
the provision of interpretation materials 
such as signage and leaflets should be of 
a high priority.
VI. Future prospects and 
plans

Restoration of the lost features will 
be impossible, so to prevent further 
damage rules and regulations governing 
visitor behavior need to be developed 
and enforced to protect the remaining 
geoheritage: these rules would be similar 
to those developed and used by UNESCO 
in preserving world heritage sites.

A buffer zone should be planned 
around the geo-sites. This buffer zone 
should ideally be managed as a part of 
an international organization, such as, 
for example, UNESCO. A buffer zone 
has already been identified to protect the 
property from wider threats, including 

those from visitation and traffic. This 
zone could be extended further in order 
to provide additional safeguards and to 
facilitate management.

No vehicle access should be permitted, 
to provide well-controlled geo-tourism in 
part of the property. Effective and well-
designed visitor facilities are needed to 
present the geology of the property, to 
guide visitors to key localities via foot-
paths, to allow prevention of vehicular 
traffic on the property and to provide for 
limited on-site accommodation.

Gray (2008) made recommendations 
for management of Geo-sites in the UK. 
I have adapted them below to conditions 
in this Egyptian environment.

A planning team responsible for man-
agement of the property is needed.  The 
team would be responsible for the prepa-
ration of annual plans and the monitor-
ing of and reporting on the effectiveness 
of its management, which should

• recognize that geo-diversity as an 
essential component of our natural 
heritage.

• utilize land management practices 
that recognize conservation of geo-
diversity as a major aim and attri-
bute high value and importance to it.

• promote education about geo-diver-
sity by raising awareness through 
interpretation on appropriate 

LOSS OF GEODIVERSITY

Figure 4: Destroyed feature due to misuse of the 
place.

Figure 5: One of the tourists hiking the feature; an 
obvious crack appears below her.

Figure 6: the white sand preserves Eocene- Miocene 
Pelecepoda in the lowest areas of the desert. Many 
have been destroyed beneath the wheels of passing 

cars.

Figure 7: This is the plaque of the protected area of 
the crystal mountain, was destroyed completely to 
prevent people to know the location of the moun-

tain.
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reserves, and through clubs for 
young geologists.

• promote the conservation of geo-
diversity through its work on its 
reserves.

VII. Conclusion
I believe that geodiversity has to 

be conserved for two reasons. First, I 
believe that geodiversity is inherently 
valuable and valuable in a large number 
of ways, and second, it is threatened by a 
huge variety of human activities. It is a 
measure of a civilized and sophisticated 
society that it should want to conserve 
elements of the planet that are both val-
ued and threatened (Gray 2004).

I believe that an “ecosystem services” 
approach to conservation of geologic 
landscapes is needed in the same way 
that the concept of ecosystem services 
has become a common approach to 
justification of wildlife conservation. 
Intrinsic or existence values are those 
associated with things simply for what 
they are rather than what they can be 
used for by humans (utilitarian val-
ues). There is a large philosophical and 
ethical discussion on this topic in the 
literature, and interested readers are 
referred to, for example, Attfield (1999) 
and Beckerman and Pasek (2001).

In general, if we are to preserve geo-
diversity, the geological environment 
should be respected both within and 
beyond protected areas. Clearly, creat-
ing a protected area with the supporting 
legislation and penalties is one approach 
to preserving geodiversity, but it does not 
guarantee protection. Regulations can 
be infringed upon, and political attitudes 
may be hostile to conservation.  In addi-
tion, Egypt lacks the funding necessary 
for enforcement.. 

Geo-conservation has to be taken 
more seriously because it is impossible to 
have a sensible environmental manage-

ment strategy that ignores the physical 
aspects of that environment, that is, 
the geomorphological,  topographic and 
geologic processes acting there, and the 
important geosites present there. 

Finally, the studied geologic features 
in Egypt are all under a high degree of 
threat. An effective management system 
is highly recommended for the area, as 
an integrated part of a well-controlled 
Geotourism. As part of this manage-
ment, an effective and well-designed 
visitor plan is needed in order to prevent 
vehicular traffic in the area and thus to 
preserve its unique geologic features for 
posterity. 
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AIPG’s First International Student 
Chapter

Swami Ramanand Teerth 
Marathwada University!

AIPG welcomes the Geology students of Swami Ramanand Teerth 
Marathwada University, which is located in Nanded, Maharashtra State; 
the university was established in 1994.  The chapter’s Faculty Sponsors 
are Professors S.K.G. Krishnamacharyulu and K. Vijaya Kumar, and the 

Chapter President is More Laxman 
Bhauso.  Since this is a new venture 
for AIPG, the new chapter will 
have Provisional status for the first 
three years, until AIPG has built up 
enough experience to know that it 
can be effectively supervised and 
mentored.   The AIPG member 
sponsor is James Jacobs.
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Marjanac, L., Mijovic, D., Dimitrijevic, 

M., Gavrolovic, D., Theodossiou-
Drandaki, I., Serjani, A., Todorov, 
T., Nakov, R., Zagorchev, I., Perez-
Gonzalez, A., Benvenuti, M., Boni, M., 
Bracucci, G., Bortolani, G., Burlando, 
M., Costantini, E., D’Andrea, M., 
Gisotti, G., Guado, G., Marchetti, M., 
Massolli-Novelli, R., Panizza, M., Pavia, 
G., Poli, G., Zarlenga, F., Satkunas, J., 
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Welcome New Student Chapters!

Michigan Technological University!
AIPG is pleased to announce the formation of a new Student 

Chapter at Michigan Technological University, in Houghton, MI.  
The university was established in 1885 and had a proud history as 
Michigan College of Mines before adopting its present name.  The 
new chapter’s President is Andrew Dubay  and the Student Secretary 
is Katie Kring. The Chapter sponsor is David J. Adler, CPG, and the 
Faculty Sponsor is Prof. Chad Deering.

Michigan Tech is the 5th university in Michigan to join AIPG. The 
Michigan Section is proud to have the new student chapter and invites 
the Michigan Tech students to join the section and national activities!.

The University is lacated in the City of 
Nanded, Maharashtra, India
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