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Come Join Us in Santa Fe!!!

This year the 53rd meeting of the American Institute of Professional Geologists National Conference is being held in the 
beautiful and historic city of Santa Fe, New Mexico. Set aside September 10th to the 13th to attend this years’ conference, “New 
Mexico: Land of Geologic Confluences and Cultural Crossroads”. The New Mexico section is co-hosting the event and we 
are delighted to host and show off our enchanting land. It’s an exciting time for geologists as we are continuously challenged to 
work with economic resources and environmental responsibilities inherent to our profession. As always, our national conferences 
provide opportunities to learn from knowledgeable speakers and one another’s experiences. Our planning committee has been 
working to organize several field trips and tours. The geologically dynamic landscapes of northern and central New Mexico 
include the unique rift valley of the Rio Grande, stretching from southern Colorado to Chihuahua, Mexico. The confluence of 
three geologic provinces, the Colorado Plateau, the Basin and Range and the Southern Rocky Mountains has left wonderful 
landscapes and exciting geology. The rift has provided its inhabitants a north-south route following a bountiful river for several 
thousand years. Abundant resources are found here and ancient cultures established homelands that continue to thrive today. 
Nineteen Pueblos are located in New Mexico and sixteen are directly associated with the Rio Grande. These Native people 
still maintain cultural and religious ties to the river, land and air.  Field trips include the Valles Caldera, Ghost Ranch, Taos 
Pueblo, Sandia Crest, and several other tours that will be available for you to experience these unique and rich crossroads.

The planning committee and I look forward to seeing you here in New Mexico, September 10th to the 13th. Thank you for 
your time and consideration!

John D Sorrell CPG-11366 
AIPG new Mexico  
Section President 

Conference Co-Chairman

Susan von Gonten CPG-10966 
Conference Co-Chairman

Thomas Reynolds CPG-11186 
Conference Co-Chairman

All photos compliments of John sorrell, CPG-11366
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Field Trips

Valles Caldera and  
The Los Alamos Science Museum

Date:  Sunday, September 11, 2016 
Time:  7:30 am to 5:30 pm 
Cost:  $115 Early/$135 Regular 
 (includes box lunch, snacks, water, transportation &  
 museum entrance) 
Leader:  Fraser Goff and Cathy J. Goff  

We are leading a field 
trip for AIPG to the Valles 
caldera with a brief stop 
at the Los Alamos Science 
Museum. The  2-km-diam-
eter Valles caldera (1.25 
Ma) is the world’s type 
resurgent caldera and 
erupted roughly 400 km3 
of the famous Tshirege 
Member, Bandelier Tuff, 
radial outflow sheets of 
high-silica rhyolite ignim-
brite. We will first stop at 
a location where partici-
pants can view the tuff lap-
ping into the Rio Grande 
rift. Then a short stop at 
the Los Alamos Science 
Museum where you can 
view detailed replicas of 
Fat Man, Little Boy and 
other LAB projects. Then 
a stop or stops within the 
caldera to appreciate its 
size and view 1000-m-high 
Redondo Peak, the resur-
gent dome. After this, we’ll 
stop at the youngest intra-
caldera eruption, the Banco Bonito rhyolite lava (about 70 ka). 
And finally, we’ll examine the hot springs at Soda Dam, whose 
soothing waters are derived from the 300°C geothermal system 
within the caldera. Bring your camera, hat, sunglasses light 
sweater or jacket, sunscreen, and easy shoes. 

Sandia Crest

Date:  Sunday, September 11, 2016 
Time:  8:00 am to 5:00 pm 
Cost:  $115 Early/$135 Regular 
 (includes box lunch, snacks, water, transportatin &   
 tramway ticket) 
Leader: Adam Read and Bruce Allen 

Our bus will travel south on I-25 to the Sandia Peak Tramway 
in Albuquerque and will provide views of several interesting 
structures and sub-basins of the Rio Grande rift along the way. 
We will ride the tramway 4000 feet up to the crest of Sandia Peak 
at 10,200 feet above sea level. From the tramway station, we will 
take a moderate hike of about 1.5 miles, with spectacular views 
along the crest. Along the way, we will discuss the evolution 
of the Rio Grande rift, accommodation zones, rift flank uplifts, 
and whatever else we see of interest. At the end of our hike, we 
will reach a parking area where we can re-board our bus and 
drive down the dip-slope of the Sandias. Along the way we will 
stop to view a fine exposure of the Great Unconformity. Then 
we will continue back to Santa Fe along the Turquoise Trail 
(NM-14) through the old mining towns of Madrid and Cerrillos. 

Bring good shoes for hiking, a small pack, sunglasses, a hat, 
and a camera. The hiking on this trip will be moderate and on 
a good trail, but this trip is at a high elevation. This can pose 
significant problems for some people, especially if they are com-
ing from near sea-level.

Looking west of Redondo Peak, the 
1000-m-high resurgent dome within the 

1.25 Myr Valles Caldera.

Mock up version of the Fat Man atom-
ic bomb. This and many other won-
ders will be seen at the Los Alamos 

Science Museum.
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Field Trips

Geology of the Galisteo Basin, new Mexico 

Date:  Sunday, September 11, 2016 
Time:  8:00 am to 5:00 pm 
Cost:  $115 Early/$135 Regular 
 (includes box lunch, snacks, water & transportation) 
Leader: Alvis L. Lisenbee, MEM-1747 and Bruce Black

This field trip will examine Cretaceous and Paleogene 
strata involved in the complex relationship of Laramide and 
Rio Grande rift evolution in the Galisteo topographic basin 
south of Santa Fe, New Mexico. Within the area, at least two 
periods of Laramide tectonism (uplift and basin formation) 
are recognized. Rio Grande rift development reactivated the 
NE-trending Tijeras-Cañoncito fault system, which extends 
from Albuquerque to the Sangre de Cristo Mountains. This 
structural zone separates the northerly plunging Estancia basin 
on the south from the Santa Fe embayment of the Espanola 
basin to the north (both related to the rift). Within the Santa Fe 
embayment deformed strata as young as the Oligocene Espinaso 
Volcanics are domed along the east flank of the Cerrillos igneous 
center.  Cretaceous/Jurassic sandstone adjacent to the Tijeras-
Cañoncito fault zone contains the only oil produced within the 
Rio Grande rift.   

The high Road to Taos Pueblo 

Date:  Monday, September 12, 2016 
Time:  8:00 am to 5:00 pm 
Cost:  $99 Early/$119 Regular 
 (includes snacks, water & transportation)  
 Lunch is on your own. 
Leader: John Sorrell, CPG-11366  

This full day field trip will pass through granites and asso-
ciated metamorphic rocks of the southern Rocky Mountains. 
Beginning in Santa Fe, the bus will travel to Hyde Park and 
the Santa Fe ski basin. The route will then take us along the 
Pueblos of Tesuque, Pojoaque, and Nambe. We will proceed 
to the historic Spanish village of Chimayo and the Chimayo 
Trading & Merchantile. There, local native artisans will be 
demonstrating Native American pottery making and Kachina 
carving. Lunch will be on your own at the award winning Rancho 

de Chimayo (James Beard Foundation’s 2016 American Classics 
Award). The trip will resume with a drive through the villages 
of Truchas, Ojo Sarco, Las Trampas, Picuris Pueblo, Penasco, 
Llano San Juan and Vadito. We will arrive in Taos and make 
a brief visit to the Taos Pueblo and meet some of their leaders. 
There may be time for a short shopping trip in the Taos plaza. 
The return trip to Santa Fe will take us through the Rio Grande 
Gorge where we will stop at an overlook to view the gorge and 
rift related shield volcanoes. A final stop is at the historic USGS 
Embudo Gaging Station, one of the oldest continuous readings 
on records. 

Paleontology and Geology of Ghost Ranch 

Date:  Monday, September 12, 2016 
Time:  8:00 am to 5:00 pm 
Cost:  $115 Early/$135 Regular 
 (includes box lunch, snacks, water, transportation,   
 and cost of the museum)  
Leader: Kate Zeigler, CPG-11803  

Come explore the world-renowned paleontology and geology 
at Ghost Ranch. Located in northern New Mexico, captivating 
scenery is intimately linked with amazing science. Ghost Ranch 
is the home of the famous little dinosaur and New Mexico state 
fossil, Coelophysis. It is also where Georgia O’Keefe spent much 
of her time painting and exploring the region. On this excur-
sion, we will visit the paleontology museum and learn the story 
of Coelophysis, as well as hike the Chimney Rock trail, which 
affords stunning views of the Chama Basin.
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Exploring Basin-Fill Stratigraphy and 
Paleodrainage Evolution of the Eastern Española 

Basin half Graben 

Date:  Tuesday, September 13, 2016 
Time:  8:00 am to 5:00 pm 
Cost:  $115 Early/$135 Regular 
 (includes box lunch, snacks, water & transportation) 
Leader: Dan Koning 

Excellent exposures of well-
dated basin fill of the synrift 
Santa Fe Group in northern 
New Mexico provide an ideal 
field laboratory to explore 
the influences of basin struc-
ture (i.e., half-graben asym-
metry) and climate on the 
stratigraphic architecture of 
half-graben basins. This vis-
its three sites in the northern Española Basin, located only 
20 miles north of Santa Fe. These sites illustrate how fluvial 
systems changed, in a paleogeographic and sedimentologic 
sense, between 18 and 8 Ma due to changes in tectonic tilt-
ing, paleoclimatic, and rift volcanism. We discuss how these 
fluvial changes impacted the stratigraphic and hydrogeologic 
architecture of the basin. In addition, we observe the fault zone 
architecture of an intra-basinal normal fault and discuss how 
these faults might influence groundwater flow. 

The Pecos-Picuris Fault in deer Creek Canyon 

Date:  Tuesday, September 13, 2016 
Time:  8:00 am to 2:00 pm 
Cost:  $115 Early/$135 Regular 
 (includes box lunch, snacks, water & transportation)  
Leader: Steve Cather and Adam Read  

This trip will be an easy to moderate hike up Deer Creek to 
view fault rocks along the Pecos-Picuris fault. This fault is the 
largest strike-slip fault in the southern Rocky Mountains and 
has 37km of right-lateral separation along it, the result of sev-
eral slip events. It cuts Proterozoic granite gneiss that is spec-

tacularly brecciated in 
Deer Creek Canyon. 
The damage zone is 
unusually wide and 
is very well exposed. 
There are also many 
enigmatic outcrops 
that will certainly pro-
voke discussion.

Cottonwoods in the 
canyon should have 
great fall colors this 
time of year. Bring good shoes for hiking, a small pack, sun-
glasses, a hat, and a camera. The hiking on this trip will be 
easy to moderate and on a good trail that is fairly flat most 
of the way. However, the Santa Fe area is at a high elevation 
(7500 feet) which can pose significant problems for some people, 
especially if they are coming from near sea-level.

Field Trips

Check out our new store items. Perfect 
for a Field Trip or Shopping.

AIPG drawstring Cinch 
Backpack

•	 17.5”	H	x	14.25”	W	compart-
ment holds personal or busi-
ness essentials

•	 Front	 pocket	 with	 earbud	
port is great for listening to 
music on the go

•	 Contrast	color	details	on	the	
front offer a touch of style

•	Member	Price:	 $10	 includes	
shipping.

Two-Tone deluxe Classic 
Cotton-Canvas Tote Bag
This sturdy tote is perfect for 

day trips, errands and more. White 
durable canvas with double stitched 
black handles and bottom.  AIPG 
logo	printed	on	one	side.	14”	h	x	18”w	
x	 5”d.	 Member	 price:	 $16	 includes	
shipping.



www.aipg.org Apr.May.Jun 2016 TPG 7



8 TPG Apr.May.Jun 2016 www.aipg.org



www.aipg.org	 Apr.May.Jun	2016	•	TPG	9



10 TPG Apr.May.Jun 2016 www.aipg.org



www.aipg.org Apr.May.Jun 2016 TPG 11





www.aipg.org Apr.May.Jun 2016 TPG 13

AIPG 2016 
National 
Award 

Recipients

Ben H. Parker  
Memorial Medal 
Vincent P. Amy 

CPG-2035 
Tequesta, Florida

Martin Van Couvering  
Memorial Award 
J. Foster Sawyer, 

CPG-10000 
 Rapid City,  

       South dakota

John T. Galey, Sr. 
Memorial Public Service 

Award 
Logan T. MacMillian  

CPG-4560 
Littleton, Colorado

Award of Honorary 
Membership 

Larry A. Cerrillo, CPG-2763 
Evergreen, Colorado

Outstanding Achievement 
Award 

P. Patrick Leahy, CPG-10507  
Alexandria, Virginia
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candidate for aipg national president-elect

Candidate for AIPG 
National  

President-Elect
R. douglas Bartlett CPG-8433 

Scottsdale, Arizona

I am honored to be nominated for 
the position of President-elect of AIPG. 
In the past several years as an active 
member with the Arizona Section and in 
this past year as AIPG Treasurer, I have 
come to know and admire the members 
of the AIPG Executive Committee and 
headquarters staff. These individuals 
donate much time and energy to making 
AIPG the relevant professional society 
that it is today. It is easy to accept this 
nomination because I know that the 
leadership of the society is top notch 
and the executive committee is well sup-
ported by headquarters staff.

I have been a consulting geologist 
for 39 years, beginning my career doing 
coal resource and base and precious 
metals evaluations for Dames & Moore, 
a large international engineering firm. 
As a result of the early 1980’s down-
turn in commodities and expansion of 
environmental work spurred by the 
national Superfund program, I migrated 
to environmental hydrogeology. I spent 
the first 10 years of my career based in 
Denver, then moved to Phoenix, Arizona 
in 1989 where I was eventually pro-
moted to manager of Dames & Moore’s 
Arizona Geoscience Group. In 1999, I left 
Dames & Moore to co-found Clear Creek 
Associates, a hydrogeology consulting 
firm based in Arizona. I am proud to 
say that we now have 35 staff based in 
Scottsdale and Tucson and have assisted 
nearly 400 clients in the conduct of more 
than 1000 individual projects.

Throughout my career, I have felt it 
important to participate in professional 
societies such as AIPG. In the early part 
of my career, while focused on explora-
tion geology, I was a member of the 
Denver Region Exploration Geologists 
Society (DREGS). When I moved to 
Arizona, I immediately became involved 

with the Arizona Hydrological Society 
(AHS) and began a long association as 
a chapter president and treasurer as 
well as chairman of numerous annual 
symposia and conferences focused on 
Arizona’s groundwater supply and envi-
ronmental issues. Through my asso-
ciation and friendship with Dr. Herman 
Bouwer, I was asked to participate in 
the American Society of Civil Engineers 
(ASCE) Managed Aquifer Recharge 
(MAR) standards committee where we 
have worked for a number of years to 
develop a new Guideline for develop-
ment and planning of MAR projects. 
This effort is nearing completion. Dr. 
Bouwer also encouraged me to co-chair 
the 6th International Symposium on 
Managed Aquifer Recharge (ISMAR6) 
which was held in Phoenix in 2007 and 
was attended by more than 300 partici-
pants from around the world. I have con-
tinued my association with the ISMAR 
series of meetings by participating on the 
organizing committees of ISMAR events 
that are held roughly every other year 
in different parts of the world including 
Beijing, China (2013) and Mexico City, 
Mexico (2016). Through these interna-
tional events, I have developed a greater 
appreciation for the geologic and hydro-
geologic challenges faced in the US and 
other parts of the world. 

This year has brought an unexpected 
challenge to the Arizona Section of 
AIPG. Arizona’s legislature introduced 
a bill that would deregulate geologists 
and remove geologists from the Arizona 
Board of Technical Registration (BTR). 
Our section responded to the bill by 
organizing opposition from a wide range 
of geologic groups and by hiring two lob-
bying firms and a PR firm. Although the 
bill is still pending as of this writing, we 
have managed to get it amended to leave 

registration of geologists intact and 
maintain a geologist on the BTR. Our 
last hurdle is language that was added 
that would allow geologist registration to 
be optional in Arizona. We are optimistic 
that our lobbying effort has reduced sup-
port for the bill. This effort has clearly 
demonstrated the value of AIPG in sup-
porting the geologic community.

As AIPG’s current Treasurer, I am 
well aware of the financial challenges 
faced by our organization. Over his ten-
ure, Bill Siok (AIPG Executive Director 
from 1999 to the present) has done an 
exceptional job in positioning AIPG to 
function as a business maintaining a 
healthy balance sheet and keeping costs 
in line with our income. We continue to 
face many challenges including an aging 
membership, reduced interest in becom-
ing a CPG, and the current downturn in 
commodities markets resulting in a lack 
of jobs for geologists. On a brighter note, 
AIPG has continued to add student mem-
bers and student chapters nationwide. 
At present, there are about 3,000 student 
members in AIPG. This represents an 
historic opportunity for AIPG to broaden 
our appeal to young geologists just 
starting their careers and the academic 
professionals that they respect. 

If elected, I very much look forward 
to being President of AIPG. This is a 
fine organization that deserves repre-
sentation by hard working geologists 
interested in furthering the profession 
of geology. As Albert Einstein wrote: 
Strive not to be a success, but rather to 
be of value. 

As president, I would hope to be of 
value to you and to AIPG.
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candidate for aipg national president-elect

Candidate for AIPG 
National  

President-Elect
david G. Pyles CPG-7364 

Westmont, Illinois

I am grateful to be nominated for the elected office of AIPG’s 
President Elect for 2017. My AIPG membership goes back to 
August of 1987 when I obtained my CPG. Since obtaining my 
CPG, I have found professional stability, growth and leader-
ship within my professional career through my affiliation with 
AIPG. My involvement and active-participation with AIPG 
began when I attended a small (5-member) section meeting 
in Chicago in 2008. At this meeting we discussed our collec-
tive desire to re-kindle the Illinois/Indiana Section meeting 
attendance and increase the general level of activity within the 
section. Then I was nominated and elected Section President 
and focused on the goals for the section. This  effort also came at 
a time when numerous regulations were being developed that 
directly affected our profession and included related licensure 
(Illinois Geological Licensing Act). By taking a leadership role 
in the development of regulations and by stepping-up to act 
as a liaison among other professional geological societies in 
Illinois, AIPG quickly became recognized among non-member 
peers and relevant to our state governments. With some out-
reach, the section board grew, as did our meeting attendance 
and section participation. It was understood that a seat on 
the section’s board was a service commitment to the geological 
community and our profession. We established semi-annual 
meetings with contemporary topics and quality speakers. We 
created a vendor nights to assist in fund-raising for the section 
and a forum for our local geological community to network. The 
Section also now hosts contractor demonstrations and related 
hands-on training opportunities. We host geological field trips, 
short-courses with continuing education credits and published 
semi-annual newsletters.

 In 2011, the Illinois/Indiana section was selected to 
host AIPG’s 48th Annual National Conference. I served as 
Conference General Chairman. This volunteer position pro-
vided me with an opportunity to work with AIPG’s staff to 
create, develop and host the conference. I was fortunate to work 
with AIPG’s administrative management team and interact 
with many accomplished Professional Geologists; truly a very 
rewarding experience. These collective efforts have produced 
results. We met our initial goals to improve the activity in our 
section and regularly have over 75-professionals attending our 
meetings. This level of activity has increased involvement and 
participation from within the section membership which has 
allowed for the creation of new student chapters within our 
section. These efforts have also created an operating budget 
for the sections activities, including hiring a lobbyist to watch 
regulations that are in development and concern the profession 

and its ability to work within the state of Illinois. Further, 
benefits of having an active section has allowed us to establish 
and fund student scholarships, underwrite student attendance 
on field trips and meeting attendance, provide publications 
and other activities in the section. 

After six years a serving as section President and my 
experience with the national conference, I wanted to serve 
on the National Advisory Board and eventually serve on the 
Executive Committee. I was elected in 2014 by the national 
delegates to serve on the National Advisory Board and again 
in 2015. In addition, in 2015, I received the Section Leadership 
Award in recognition of the work and accomplishments within 
the Illinois/Indiana Section. 

In 2016, I was honored to be elected and I am currently 
serving as National Vice-President. In this position, I have 
chaired the National Honor and Awards Selection Committee, 
served as AIPG’s liaison to GSA (including past three years), 
and am serving as Executive committee chairman to develop 
and conduct strategic planning and assessment of AIPG’s 
challenges and areas of growth, including both short and long 
term goal setting and self-evaluation of AIPG. This strategic 
planning is designed to be an on-going platform to remain 
contemporary as a professional organization and the related 
services desired by its members and our profession. If elected, 
I would like to continue to work on longer term planning and 
direction for AIPG as a National organization. I also feel that 
my contribution would be beneficial with the transition to a 
new Executive Director, when hired.

In addition to working this year with the strategic planning, 
I have many goals that I wish to pursue if elected, including 
improvement of the communication and interaction with stu-
dent chapters; with a focused goal to improve the retention/
conversion of students into active AIPG membership after 
graduation. I would like to enlist new graduates for their 
participation as new and active members. The success and 
future of AIPG, and our profession, rests upon the collective 
efforts of so many dedicated AIPG members who understand 
that contributing to our profession is important and reward-
ing. My efforts in volunteering to serve AIPG is a rewarding 
contribution of my time and talents to assure the profession 
is recognized for its significance in society both now and for 
future generations to follow. 

I seek your support in electing me President Elect for 2017. 
Respectfully, David G. Pyles, CPG 7364.
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Socorro, new Mexico

I am very thankful and grateful for the 
nomination to the office of National Vice 
President for 2017. I have been a CPG 
for 25+ years and I am very thankful 
for all of the positive, helpful relation-
ships that I have developed through the 
AIPG. Those who know me know that I 
am a networking animal and the AIPG 
has been a natural conduit for forming 
great relationships across the coun-
try. Historically, I was very fortunate 
to have ‘grown-up’ in the very active 
Colorado Section. With something like 
four-hundred members and something 
happening no less than once a month, 
my AIPG membership has afforded me 
the opportunity to get to know geologists 
from all walks of life and with interests 
as diverse as humanly possible. After 
30+ years of professional practice, I 
would like to leverage my skillset as 
a new Vice President in the following 
three areas:

First, help the National Executive 
Committee and Advisory board (along 
with the new Executive Director) devel-
op and implement a sustainable pro-
gram for attracting and retaining new 
members for the long-term. For this 
discussion, new members are defined as 
mid-career geologists with 10-20 years of 
experience, as well as new professionals 
transitioning from academia. 

Second, I would like to liaise between 
the various State and regional Sections 
and the National HQ to communicate 
winning ideas and innovations to help 
sections emulate the successes expe-
rienced by other sections across the 
country. Ideas in advertising revenue, 
workshop participation, inroads into 
academia and alternate sources of rev-
enue are representative areas where 

actionable measures could yield great, 
near-term results.

Third, I would very much like to sup-
port the President and the Executive 
Committee in developing new, alternate 
sources of revenue for AIPG-inspired 
ideas that are perhaps not mainstream, 
but that might produce positive member 
interest and growing member support.

The three areas mentioned above are 
all designed to address aspects of an 
ongoing dilemma that AIPG has been 
facing for more than a decade. Who are 
we? How do we communicate our value 
proposition to the professional geologic 
community? How do we compete against 
other, similar messages – in effect, differ-
entiate ourselves? What is the message 
to be communicated and most impor-
tantly, perhaps, how do we communicate 
it? These questions come up time and 
again at various AIPG meetings and 
the time is upon us to start delivering 
actionable, programmatic answers to 
the questions. We all know that com-
modity prices are in the cellar and that 
oil and gas prospects are experiencing 
strong headwinds. The time is upon us to 
really deliver tangible assistance to the 
geologic community and in the process, 
grow a robust AIPG membership that 
will withstand the economic vagaries 
that we will surely encounter again in 
the next economic cycle. The answers 
and actions will not be simple, or they 
would already be working. I would like to 
contribute in a substantive, meaningful 
way  to growing AIPG so that the ques-
tions posed above do not become more 
existential as we come limping out of this 
economic recovery. Thank you.

drury Plaza hotel 
828 Paseo de Peralta 

Santa Fe, nM 87501

(800) 325-0720  
or  

(505) 982-0571

$139++ per night  
   To get the Room Block 

price use 
AIPG or 2219892’ 

AIPG Annual Conference 
hotel Information

*All field trips begin 
and end at the drury 

Plaza hotel.

Breakfast is 
complimentary for 
hotel guests. If not 

staying at the drury, 
cost for the breakfast 
buffet is $6.99+tax.
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I want to thank the Nominating Committee for considering 
me as a candidate as the AIPG National Vice-President. This 
is quite an honor and one I take quite seriously. I also want 
to thank John Bognar for planting the notion to come to the 
national convention several years ago: “you might learn some-
thing	new	and	meet	new	people”	he	said,	come	and	see.	And	I	
also want to thank Ron Wallace for being such an inspiration 
and AIPG mentor over the last several years. 

I have lived and worked in North Carolina for almost 30 
years (though I was born and raised in south Texas and went 
to	school	at	Texas	A&M).	My	friends	call	me	a	“gopher”	because	
I spent most of those years assessing and remediating soil and 
groundwater. I am a member of the Carolinas Section which is 
composed of great folks with a long history. Unfortunately, the 
Section like many others has become one of those “struggling 
and	inactive”	chapters.	This	is	no	fault	of	anyone	in	particular,	
mostly a function of busy people, aging population (few new 
young members), a state with licensure (why do I need to be 
certified if I am licensed?), and a very active chapter of AEG 
(why join both when you have the same programs?). You have 
all heard it, and many of you and your sections are dealing 
with the same problems. 

One of the reasons I went to that convention years ago was to 
learn something new and meet new folks. I did in both regards. 
I was elected during my first convention to the Executive Board 
as an Advisory Board Representative and then again the next 
year. So I have experience working at the national level and 
I have history of the organization. Knowing history can be a 
good thing, so long as you don’t allow bad things to be repeated. 
At the convention, I met and have become good friends with 
Ron Wallace in Georgia, which has led to trips to Wilmington, 
Asheville, and Charlotte, North Carolina and Chattanooga, 
Tennessee to represent AIPG at regional and national GSA 
conventions and to Co-host a session on careers in geology at 
the GSA national convention. I have met and worked with the 
great staff at AIPG national. I met new friends from Florida, 
Virginia, Kentucky, Ohio, Oklahoma, New York and others. 
Oh, and did I mention they have incredible field trips, speak-
ers, and of course social hours? So as you might expect, I truly 
believe in the national convention and as Vice-President, I 
would work, like John Bognar did years ago, to encourage and 
support	“struggling	chapters”	and	others	to	attend	the	national	
convention. Good things can happen at the convention.

As I mentioned above, while on Advisory Board I learned 
a tremendous amount about AIPG and its various programs. 
I learned a lot about the interaction between national and 
the sections, not always friendly but always constructive and 
in the direction of supporting AIPG. I can provide the Board 

first	 hand	 concerns	 from	 “struggling	 chapters,”	 a	 continued	
and ongoing concern of mine. I saw the dissolution of one 
Foundation and the rebirth of another. Painful times but with 
rebirth cost comes growth and great opportunity. I saw and 
participated in the development of great initiatives to increase 
membership, reconnect with struggling sections, the eruption 
of student membership, and new online learning initiatives. I 
believe we can do a better job getting more student chapters 
started and I will work to make that happen (might have 
to hire Ron Wallace as our Student Chapter advisor). I also 
learned how interconnected AIPG is with other great geologic 
organizations such as AGI, AAPG, and GSA to name a few. As 
your Vice-President I will encourage continued participation 
in and with these organizations and will attend meetings and 
represent AIPG when necessary.

As I look back on the years severing AIPG, I am not surprised 
why I accepted the nomination for Vice-President. I personally 
believe that we, those that can and have the ability, should 
give back when they can. I always have, and hopefully always 
will believe this way. Giving back to an organization such as 
AIPG and its members is something I enjoyed doing and hope 
to continue doing in the future. Serving is not something new 
to me. I have served on our local YMCA Board of Management 
over 15 years, as Board Chairman, chairman of various commit-
tees, and chairman of our annual giving campaign three times. 
I have served on the local soccer association board as secretary 
for four years and numerous times on our church boards and 
committees. In addition to serving as a volunteer, I have also 
managed a $7 million operation with more than 90 employees. 
This experience has provided me with business sense and 
people management skills. All which are beneficial when work-
ing with the Sections and their leaders and members.

So moving forward, I promise that I will continue to serve 
AIPG and its membership to the best of my ability. I will 
attend to my duties in a professional manner, attending all 
meetings when required and communicate this information to 
the Sections. In addition to my duties as Vice-President, I will 
continue to support the ideals of AIPG, both at the national 
and local level. I am concerned about the plight of struggling 
sections, I want AIPG to continue a strong student and young 
professional membership push, but not at the expense of our 
older members, and I want to see our membership to become 
more involved in the Foundation and attending the national 
convention.

Again, thank you to the Nominating Committee for having 
faith in me and the other nominees. I look forward to serving 
you, the AIPG membership once again. Please contact me with 
questions or comments at jstewart1@ecslimited.com.
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James R. Burnell, CPG-11609 
Golden, Colorado

After a year of sitting on the side-
lines, getting accustomed to retirement, 
I have decided to attempt to jump back 
into the action on the National Board of 
AIPG. I have observed - and participated 
in – a time of significant transitions 
for the organization. They have not all 
been pleasant experiences. But we have 
weathered the storm so far and are 
poised to move forward.

I got my feet wet in AIPG first at the 
Colorado section as editor for four years, 
secretary, and then vice president. I then 
answered the call and took the opportu-
nity to run for National Secretary. This 
was a generally enjoyable and rewarding 
time, as I interacted with some outstand-
ing	professionals	and	 “activists”	 in	 the	
organization. When I relinquished my 
position at the Anchorage meeting, I 
watched the new group of Board mem-
bers nervously look around and wonder 
what they had gotten themselves into. 
Some of the old guard remained to lead 
the effort, but quite a few were just about 
to get their feet wet. 

It is for this reason that I thought it 
might be time to rekindle my activity. I 
have several years on the Board, with the 
history of that time – and that period of 
transition – on my resume. In my closing 
comments at the end of that meeting, I 
commented that I would like to maintain 
my participation with something work-
ing with the Finance Committee or the 
Foundation. So the position of Treasurer 
may be a means of doing that.

We are moving in perilous waters 
right now in the geologic community. 
Employment is down and we are losing 
geoscientists to other fields as they find 
ways to support their families. Those 
who stay in the field are looking to effec-
tively alot their activities and member-
ships to maximize the value. That makes 
it a challenging time for those directing 
a professional society. What can we do 
to increase benefits to members and 
enhance our own viability to the geologic 
community? 

Living in Denver, I am surrounded by 
a multitude of organizations and activi-
ties for geoscientists. At the section level 
we have struggled to compete with those 
other options, not always successfully. 
It is with that knowledge that I hope to 
lend some ideas and efforts to AIPG in 
recruiting and retaining members. 

The efforts of members and staff to 
expand the student chapter program 
and the Young Professional status is 
commendable and has shown remark-
able success. A bigger task, however, 
is maintaining that and encouraging 
those young members to stay with the 
organization. From my interactions with 
young members and prospective mem-
bers, the key is interaction with active 
professionals. The main thing needed is 
contacts, opportunities and mentoring. 
Furthering our efforts to involve active 
professionals in working with younger 
members is a key to the success – or even 
the survival – of AIPG. I hope to be able 
to involve myself in this effort.

Letter to the Editor
In the Jan-Feb-Mar 2016 issue of 

TPG I read the Letter To The Editor by 
Vic Chevillon, CPG-11054, regarding 
critical skills for geoscience students. I 
agree completely with Mr. Chevillon’s 
arguments that basic, critical field 
skills are indispensable for geoscien-
tists. What really got my attention, 
however, was Mr. Chevillon’s sentence:

Rocks are the earth’s words, miner-
als the alphabet, and their geologic 
relationships present the story.

 This is profound! What a way with 
words he has! This sentence is the best 
way I have ever heard of saying that 

rocks have a story to tell if only one 
can read them! I think every introduc-
tory college geology class in the country 
should emphasize this statement!

Interestingly enough, the article on 
page 5 of that same issue of TPG is 
titled, “The Best Geologist is the One 
Who	Has	Seen	the	Most	Rocks.”	I	hope	
those who have seen the most rocks 
have read the earth’s words as stated 
by Mr. Chevillon. 

Albert L. Lamarre 
CPG-06798

Retired Geologist

Coming in the 
next issue of 
TPG...

Scholarship 
Winner 
Essays!
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Jeffrey J. Frederick, CPG-10989 
Sayville, new York

Being involved in a Professional 
Organization means being aware of 
the professional landscape; it means 
contributing to something greater than 
“me”	and	“now.”	It	necessarily	involves	
thinking about the issues that affect the 
broader	profession,	not	 just	 “your	 job,”	
and contributing to the future standards 
and practices in our chosen field. I’ve 
been deeply involved in the NE Section 
since 2009, and have been a CPG since 
2007. In that short time, I have come to 
learn a great deal about managing a non-
profit that derives most of its energy from 
volunteer labor. As President of the NE 
section, I have presided over a dedicated 
executive committee, and a multitude of 
sub-committees comprised of passionate 
professional geologists who care deeply 
about the future of their profession. I 
believe the strength of our Section comes 
from our simplified approach: we pick a 
few ideas and execute them well! Below 
are a few of those ideas upon which 
we have built a very successful AIPG 
Section, and many of these programs or 
concepts could translate to the national 
level: 

Jobs & Information Sharing – 
AIPG gatherings are a great way to 
spend a few hours with like-minded 
professionals, do discuss business and 
share experiences. In addition, these 
meetings provide an excellent opportu-
nity for young professionals to network 
and develop contacts, which can be 
critical in that ever-stressful search for 
the first job! 

Mentoring - Let’s face it, there is a 
lot of experience gathered in one room 
when we hold AIPG meetings. I see a lot 
of grey hair when we gather as a group, 
and each of those grey hairs was earned. 
Young professionals have much to learn, 
and it is our duty to pass along the knowl-
edge and wisdom of our years. Mentoring 

involves weaving a tapestry that uses 
direct technical instruction, storytelling, 
and social norming that allows for the 
passage of ideas and standards. It is an 
opportunity to shape the professional 
landscape and culture through non-for-
mal modes of instruction, and it remains 
one of the most powerful shaping forces 
in a young professional’s career. So if you 
are not already involved in a mentoring 
program, consider making the effort to 
save a young professional from just one 
grey hair. Your knowledge and experi-
ence matter!  

Professional development 
Opportunities – What a great way to 
increase your knowledge and credibil-
ity, discuss techniques, and learn best 
practices with any number of experts 
in their field. Live courses are usually 
social by construct, but at their core are 
driven by excellent technical content 
and the real-world application of various 
technologies. Short courses and on-line 
seminars are also a great way to hear 
what lessons other practicing profes-
sionals have learned, and participation 
might just save you a few dollars, or a 
few hours, of wasted effort. 

networking & Advocacy - Meeting 
and knowing like-minded individuals, 
and developing relationships and oppor-
tunities is not just for young profession-
als or job seekers. You can never know 
too many fellow professional geologists. 
Also, as recent events in the legislatures 
around the country have shown us, these 
gatherings of like-minded advocates of 
the profession provide the ability to 
steer the course of events, to define the 
standards by which we measure profes-
sional excellence, and to strengthen 
and preserve the professional practice 
of geology.

Scholarships – While most of us 
are long past the point in our lives 

when we might benefit from receiving 
a scholarship, the Angelo Tagliocozzo 
Memorial Geological Scholarship Fund 
is one of the most rewarding facets of our 
NE Section activities. These awards go 
directly to young geologists when they 
need it most: late college years (Jr. and 
Sr. year) when the money starts to run 
low and the coursework starts to get 
really difficult. Since inception in 1987, 
the trustees of this fund have awarded 
$157,550 in direct scholarship awards. 
That is a tremendous amount of money 
for a donations-based scholarship fund, 
and we are very proud of what we have 
accomplished. 

Student Recruitment – In the last 
year, we in the NE Section have made 
a concerted effort to recruit and retain 
student members, to encourage the 
formation of student chapters, and to 
develop organized mentoring programs 
for these young geologists. It is our hope 
that with a small, ongoing commitment 
of time and resources, we can build the 
future of AIPG.

If elected as an officer to the National 
Executive Committee, I would bring with 
me the lessons learned from my years 
of involvement with the NE Section, a 
passion for the profession, and a will-
ingness to work with members and sub-
committees to strengthen the future of 
AIPG. I look forward to the opportunity 
to further serve the profession that has 
given me so much over the years.

hope To See 
You In  

     Santa Fe
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I feel greatly honored and very sur-
prised to be nominated to stand for the 
office of AIPG National Editor. I have 
been a member of AIPG for nearly 40 
years and an Associate Editor of TPG for 
the last 15 years. AIPG, and particularly 
TPG, has been important to me as my 
prime external source of information on 
ethical professional behavior (thank you, 
David Abbott), on government actions 
affecting the practice of geology, and 
on activities in areas of the profession 
beyond my own field of resource explo-
ration. 

I value AIPG as an instrument for 
increasing professionalism in the prac-
tice of geology, for developing a body 
of thought and experience governing 
ethical practice, for developing a sense 
of cohesion and professional pride among 
practicing geological scientists, and as 
a national voice for geology as a profes-
sion.  All of these functions become more 
important as the diversity of geological 
practice increases and as state registra-
tion of geologists spreads, fragmenting 
the profession intellectually and orga-
nizationally. Increasing specialization 
makes it more difficult to communicate 
with each other technically, and lack of 
institutional cohesion makes it difficult 
for us collectively to pull our weight in 
society. Therefore, as editor of TPG, 
if elected, I will focus on content that 
promotes professionalism, deepens dis-
cussion of ethical issues, and clearly 
communicates significant information 
in as wide a variety of technical areas 
as possible.

I intend to work hard on increasing 
the impact of eNews, and broadening its 
circulation	to	“influencers	of	opinion.”	I	
regard this publication also as a promis-
ing way to reach younger people as well 
as non-geologists.

AIPG provides its members with 
many benefits, including international 
reciprocity agreements, participation 
in the IUGS’s Task Group on Global 
Geoscience Professionalism (TG-GGP), 
and networking opportunities, as well 
as more than a score of other services, 
such as group insurance, technical con-
ferences and free resume posting. There 
is room, I think, to be more assiduous in 
bringing these benefits to the attention 
of members in more detail through the 
medium of TPG and eNews.

Our profession affects public health, 
safety, and welfare in almost every 
way: ensuring clean water, facilitating 
environmental protection and clean-up, 
and addressing both geologic hazards 
and the hazards associated with produc-
ing essential fuels and minerals. I will 
attempt to assist in increasing AIPG out-
reach to the public by clearly portraying 
the breadth and depth of our importance 
to society. I will also continue the focus 
on outreach to the students and young 
professionals who represent our future. 

My interest in geology became seri-
ous when, at the age of 15, I purchased 
a secondhand copy of Arthur Holmes’ 
1947 textbook “Principles of Physical 
Geology” at a school fête. Within the 
next few months I was able to use it to 
understand the rocks and landforms of 
North Wales and northern Finland. This 
experience, the promise of adventure, 
and the opportunity to serve others by 
discovering essential resources steered 
me to geology as a career. My first job, 
while a graduate student, was on Ice 
Station T-3. After receiving my MS from 
Columbia I took a position with Anglo-
American Corporation exploring for cop-
per in Zambia. Here we were confronted 
with weathering profiles that extended 
to depths of 150m or more, and with evi-
dence of very rapid climatic oscillations 

in the late Proterozoic, from hot desert to 
ice-bound ocean. My subsequent career 
has been spent almost entirely in mining 
and hydrocarbon exploration in major 
companies and as a consultant, with a 
heavy bias towards exploration research.

I respectfully ask for you to vote for me 
as editor, and promise to do my very best 
to ensure that AIPG’s publications do 
the best job possible of keeping you, our 
members, informed of what is going on 
in the Institute and the profession, and 
of keeping the world beyond us aware of 
the value of our profession to the nation 
and of the central role of AIPG within it.

Letter to the Editor
Dear American Institute of 
Professional Geologists:

I would like to thank you for 
the subscription to The Professional 
Geologists. I am honored to be rec-
ognized by the American Institute of 
Professional Geologists. It is a great 
privilege to teach geology and sci-
ence to fifth graders. I feel they are 
receptive to the ever changing earth 
around them and excited about proj-
ects that relate to them personally. 
The continued knowledge I will gain 
and share with students from this 
subscription is immeasurable. Thank 
you again for your support of teaching 
about Earth  science. 

Sincerely, Ann Anderson,
2015 nAGT winner 

(national Association of 
Geoscience Teachers)

    Vote                          
       Vote          
                    Vote
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I remember attending a conference 
at Imperial College in London, England 
where a civil engineer gave a presenta-
tion on groundwater. As I sat through his 
presentation, I wondered why he spoke 
so much about geology. When asked why 
so much geology in his presentation, 
his answers put a smile on my face. As 
a student, his doctorate adviser was a 
geologist who encouraged him to take as 
many geology courses relevant to his civil 
engineering degree as possible. This goes 
to show that geology has a great impact 
on scientists and engineers who work 
on the earth-based, environmental, and 
energy related activities.

I have been an associate editor of The 
Professional Geologist (TPG) for more 
than 10 years and I had my first publica-
tion in TPG in 1992. My most recent pub-
lication was in 2012. It gives me such a 
pleasure to volunteer and encourage my 
students to volunteer at the American 
Institute of the Professional Geology 
(AIPG) booths at the Geological Society 
of America (GSA) meetings. Some of the 
students have become a part of the AIPG 
family, and one of them wrote a piece for 
the	“Jan.Feb.Mar	2016”	TPG.

I enjoy reading the TPG and also make 
my copies available to students. I have 
the	students	read	the	“Educator’s	page,”	
“Hydrothink,”	 “Professional	 ethics	 and	
practices-column,”	“Student’s	voice,”and	
“Testing	 your	knowledge”	 sections	 and	
sometimes discuss them in class. I will 
encourage the continuation of the afore-
mentioned sections to keep AIPG affili-
ates and to get others, especially college 
and high school students, and earth 
and space science teachers interested in 
AIPG if I am chosen the Editor. The need 
to ‘grow’ AIPG is important and therefore 
involving high school earth space teach-
ers in AIPG is essential and is something 
I would like to see implemented.

Getting the students involved at an 
early age is essential if we are to continue 
to cultivate AIPG. We should partner 
with earth space science high school 
teachers and instructors at two-year 
colleges. I have been teaching for over 
three decades, and I find a majority of 
students taking entry level general edu-
cation geology courses have never heard 
or taken any geology (earth and space) 
related courses in high school. This is in 
spite of all the geologic activities occur-
ring and being reported on daily basis 
in the media. Often, I hear “oh, I wish I 
had known of geology earlier on I would 
have	majored	in	geology.”	The	question	
“Is	 Geology	 a	 Real	 Science?”	 by	 Davis	
(2012) is still common in colleges and 
universities all over the world. Getting 
a copy of TPG into the hands of those 
earth and space science teachers and 
instructors in high school and two-year 
colleges may help educate students in 
the geosciences and encourage those 
who are already interested in pursing 
this field of study. 

Also, partnering with sister organi-
zations or forging collaboration with 
groups like the Sigma Gamma Epsilon 
honor society of geology students may be 
helpful in recruiting members. President 
Hickman (2016) noted that AIPG has 
“cooperative agreements with several 
organizations...”	 but	 can	 expand	 it	 to	
Africa Asia, Australia, and “we can all 
succeed	 by	 helping	 each	 other.”	 I	 will	
solicit articles from anthropologists to 
zoologists, and other professionals who 
work in areas that rely heavily on earth 
materials and processes.

No one gets to his or her positions 
without some assistance. Previous TPG 
editors have each contributed much to 
the standard attained by TPG. Myrna 
M. Kelly was the first TPG editor I had 
contact with and she inspired me to 

write. I will encourage submission of 
articles and solicit support from previ-
ous editors and current contributors to 
continue growing AIPG with their writ-
ings. My experience in reviewing articles 
for several journals, grant proposals for 
the National Science Foundation (NSF), 
and textbooks in addition to publishing 
articles in regional, national and inter-
national journals has prepared me for 
this role as an editor. 

I humbly ask for your support, as I 
will tirelessly work to continue with the 
excellent tradition already established 
for the TPG. 

Although the Geological Society of 
America (GSA) is based in USA, it has 
worldwide membership, I would like 
to see AIPG become similar to GSA in 
the sense that membership will be first 
and foremost established in the North 
America, then to spread beyond. My wish 
is to see AIPG in every school in North 
America and subsequently, other parts 
of the world. TPG could play a role in 
the expansion of AIPG.

References
Davis, L. E., 2012, Is geology a real sci-

ence? The Compass: Earth Science 
Journal of Sigma Gamma Epsilon 
Vol. 84 (3) 1-8

Hickman, H. V., 2016, Transitioning to 
a New Year. TPG Jan.Feb.Mar. 29.

Attention Student 
Chapters

The deadline for the 
Student Chapter of the 

Year Award is  
     June 30, 2016.
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candidate for aipg national president-elect 2017

R. Douglas Bartlett
CPG-8433 

Scottsdale, Arizona

Statement of purpose or goals you 
have for AIPG: Broaden AIPG’s appeal to 
a wider range of geologists. Work to increase 
the value of AIPG to its members. Assist 
headquarters staff and, especially, the new 
Executive Director with developing strategic 
goals and objectives for both near-term and 

long-term timelines.

Universities Attended Degrees Granted Dates 
Colorado State University M.S. Geology 1984 
Colorado State University B.S. Geology 1977

 
Company Title Dates 
Dames & Moore Assistant Geologist, Denver CO 1977-1981 
Dames & Moore Project Geologist, Denver CO 1985-1989 
Dames & Moore Vice President, Phoenix AZ  
 AZ Geoscience Group 1989-1999 
Anaconda Minerals Exploration Geologist, Denver CO 1984 
Clear Creek Associates Co-Founder/Principal Hydrogeologist 1999-present

AIPG Activities  Dates 
AIPG Arizona Section President-Elect 2013 
AIPG Arizona Section President  2014 
AIPG Arizona Section Past-President 2015 
AIPG Annual Meeting, Prescott, Arizona, Chairman, 2014 
AIPG National Treasurer  2015-2016 
AIPG Arizona Section President-Elect 2016

 
 

David G. Pyles
CPG-7364 

Westmont, Illinois

Statement of purpose or goals you 
have for AIPG: I have many goals that 
I wish to pursue, one of which is to develop 
and improve the communication and interac-
tion with student chapters; with a focused 
goal to improve the retention of students into 
active AIPG membership after graduation. I 

would like to enlist new graduates for their participation as new and active 
members. In addition, current and on-going work with the National Advisory 
Board, I have two areas of focus that I would like to pursue if elected. First, to 
support an out-reach to dormant sections and increase membership growth. 
Second, I would like to continue to work on longer term planning and direc-
tion for AIPG as a National organization.  The success and future of AIPG, 
and our profession, rests upon the collective efforts of so many dedicated 
AIPG members who understand that contributing to our profession is impor-
tant and rewarding.  My efforts in volunteering to serve AIPG is a rewarding 
contribution of my time and talents to assure the profession is recognized for 
its significance in society both now and for future generations of geologists 
to follow.  

Universities Attended Degrees Granted Dates 
Drake University  B.A. Earth Sciences 1980 
Iowa State University  M.S. Geology 1983 
University of Ohio Post M.S. Field Hydrology                                               1993

Company Title Dates 
U.S.G.S.–Nuclear Waste Isolation  Field Geologist 1980-1981 
Thorpe Well Company Geologist 1981-1983 
Roy F. Weston, Inc. Senior Project Geologists 1983-1989 
E.R.S. Senior Project Manager 1989-1993 
KPRG and Associates, Inc. Principal 1993-Present

AIPG Activities  Dates 
AIPG Illinois/Indiana Section President 2008-2014 
AIPG 48th Annual Meeting, Bloomingdale, IL-Chairman 2011 
AIPG Illinois/Indiana Section Advisory Board/Past-President 2013-Present 
AIPG National Advisory Board  2014-2015 
GSA/AIPG Inter-society Liaison for Professional Development 2014 (3-year Term) 
AIPG National Vice President  2016 
AIPG National Awards Selection Committee Chairman 2016 
AIPG Strategic Capture Plan Committee Chair 2016 
 

AIPG Member Publishes 
Young Adult novel About 
The Silk Road

 
Andrew C. Katen, YP-0199, announc-

es the February 1, 2016, release of his 
new book, Chaturanga, a young adult 
novel that entertains while it educates 
readers about one of the oldest yet 
least understood regions of the world 
– Central Asia.

 Chaturanga centers around Patrick 
Eaton, a fourteen-year-old who has 
been raised on the legendary tales of 
his forefathers, each intrepid explor-
ers in their own time. As an American 

boy in the twenty-first century, Patrick 
doubts whether he will have the oppor-
tunity to follow in their footsteps. The 
surprising opportunity to accompany 
his geologist father on a business trip to 
Azerbaijan leads to an adventure that 
encompasses a secret journal, codes, 
political intrigue, buried treasures, and 
family legacies. 

 While the subject matter of 
Chaturanga reflects Katen’s profes-
sional interests, it was ultimately 
fatherhood that inspired him to write 
a young adult novel. “As a parent, I 
wanted to create a story that’s fun, 
thought-provoking, and relevant – and 
without violence, profanity, or adult 

themes. I wrote a book that I would 
have enjoyed as a teen, and which I 
look forward to sharing with my own 
children.”

 Andrew C. Katen is a geologist, geo-
political analyst, educator, and member 
of AIPG. He has taught middle school 
and college, as well as published and 
presented on topics related to geopoli-
tics and risk management. Katen holds 
an M.S. in national security studies and 
B.S. degrees in geology and biology. He 
lives with his wife and two children 
in Colorado. Chaturanga is his first 
novel. For more information, please 
contact Andrew C. Katen at akaten@
chaturangabook.com.

do you have Geology photos you 
would like to share? 

We would like to use your 
photos in TPG. Email your 
photos to aipg@aipg.org.

High resolution photos preferred.
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candidate for aipg Vice president 2017

Matthew J. Rhoades
CPG-7837 

Socorro, New Mexico

Statement of purpose or goals you 
have for AIPG: To help the Executive 
Committee develop a coherent strategy 
for recruiting and retaining geologists. To 
effect more efficient lines of communication 
between the sections and headquarters. To 
foster a new dynamic in attracting student 
members and transitioning them into full 
members.

Universities Attended Degrees Granted Dates 
University of Missouri-Kansas City B.S. Geology 1981 
Washington State University M.S. Geology 1994 
University of Phoenix-Denver MBA 1992 

 
Company Title Dates 
Harding Lawson Associates Associate Geologist 1984-1999 
Golder Associates Senior Geologist 1999-2004 
MWH Senior Geologist 2004-2007 
Worley-Parsons USA Principal Geologist 2007-2015 
NM Bureau of Geology &    
      Mineral Resources State Geologist, Director 2015-Present

AIPG Activities  Dates 
AIPG Colorado Section Editor  2007 
AIPG Colorado Section Vice President 2008 
AIPG 50th Annual Meeting, Denver Colorado Section-Chairman 2013 

John M. Stewart
CPG-11115 

Greensboro, North Carolina

Statement of purpose or goals 
you have for AIPG: Support the ideals 
of AIPG, develop a strategy to assist strug-
gling sections, continue a strong student and 
young professional membership push, but 
not at the expense of our older members, 
and assist our membership in becoming  
more involved in the Foundation and attend-
ing the national convention.

Universities Attended Degrees Granted Dates 
Texas A&M University B.S. Wildlife & Fisheries Science 1978 
University of Texas - Austin Undergraduate Geology 1982 
University of Missouri - Columbia M.S. Geology 1984

Company Title Dates 
(Southwest) MO State University Instructor 1984 to 1987 
NC Dept. of Environment, Health,   
    and Natural Resources Hydrogeologist II, Supervisor 1987-1989 
BPA Environmental & Engineering Hydrogeologist 1989-2001 
Trigon Engineering/Kleinfelder Senior Hydrogeologist 2001-2011 
ECS Carolinas, LLP Branch Manager, Principal Geologist 2011-2014 
ECS Carolinas, LLP Chief Geologist 2014-Present

AIPG Activities  Dates 
AIPG Carolinas Section President  2006-Present 
AIPG National Advisory Board Representative 2010 and 2011 
AIPG Carolinas Section Co-Chaired Water Resources Conference  2011 
AIPG Representative SE GSA, Wilmington, NC 2011 
AIPG Representative SE GSA, Asheville, NC 2012 
AIPG National Position Statement Committee 2012 
AIPG National Co-Chaired “Careers in Geology” Session - National GSA 2012 
AIPG National Student Outreach Committee 2013 
AIPG Representative SE GSA, Blacksburg, VA 2014

director of Energy 
Resources Initiative 
Geology and Geological 
Engineering

The Department of Geology and 
Geological Engineering (GGE) at 
the South Dakota School of Mines & 
Technology (SD Mines) invites applica-
tions for the inaugural Director of the 
newly established Energy Resources 
Institute (ERI) within the GGE 
Department. ERI’s vision is to develop 
a nationally recognized program of basic 
and applied research and education that 
covers both upstream and downstream 
components of the petroleum industry. 
This is a non-tenure track appointment.

An earned Bachelor’s Degree in a sci-
ence, technology, engineering, or math-
ematics (STEM) discipline as well as a 
Master’s Degree in either STEM or busi-
ness administration is required; a PhD 
is preferred. Expertise that includes 
petrophysics, geomechanics, petroleum 
engineering, or a closely related field is 

required. This is a senior-level position 
for a scientist or engineer who either 
has a research program that is well 
regarded by the petroleum industry and 
who has a record of significant funding 
and publication, or who has significant 
leadership experience in the petroleum 
industry. Previous experience working 
with joint academic/industry consortia 
or NSF I/UCRC center development is 
highly desirable.

The ERI Director will build and direct 
an interdisciplinary research institute 
comprised of affiliated SD Mines’ fac-
ulty, as well as externally-supported 
researchers, technicians, postdocs, and 
graduate students. The Director, with 
the aid of the ERI advisory board and 
faculty affiliated with the institute, will 
define scientific projects, form industry/
academic alliances, and seek funding 
for individual and collaborative proj-
ects from agencies and industry. The 
ERI Director will work closely with 
the SD Mines Foundation to engage 
prospective philanthropic supporters 
of the energy program. Candidates 

should demonstrate previous experi-
ence in supervising staff and building 
effective teams. The Director also will 
be expected to generate interest and 
support for the newly established minor 
in Petroleum Systems and the graduate 
certificate in Petroleum Systems.

For questions about this position, 
contact Laurie Anderson, Search Chair, 
at Laurie.Anderson@sdsmt.edu.

Individuals interested in this posi-
tion must apply online at http://
www.sdsmt.edu/employment. Human 
Resources can provide accommodation 
to the online application process and 
may be reached at (605) 394-1203. 
Review of applications will begin July 
15, 2016, and will continue until the 
position is filled. Employment is contin-
gent upon completion of a satisfactory 
background investigation.  For more 
information about South Dakota Mines 
and Rapid City, visit: www.sdsmt.edu 
and http://visitrapidcity.com/.

SD Mines is an EEO/AA/ADA 
employer & provider.
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candidate for aipg national treasurer

James R. Burnell
CPG-10609 

Golden, Colorado

Statement of purpose or goals you 
have for AIPG: Serve the Board in period 
of transition. Provide some experience to the 
Board.

Universities Attended Degrees Granted Dates 
Franklin & Marshall College A.B.  1974 
U. Minnesota - Duluth  M.S.  1976 
Brown University  Ph.D.  1980

Company Title Dates 
Pacific Northwest National Lab. Program Manager  1986-1992 
E. C. Jordan/CE Environmental/ 
        ABB Environmental Sr. Project Manager/Principle Scientist 1988-1992 
Advanced Sciences, Inc. Vice President 1992-1995 
Energy Resources Tribes Council Sr. Scientist 1995-1997 
CO Div. of Minerals and Geology Sr. Specialist 1997-2006 
Colorado Geological Survey Sr. Minerals Geologist 2006-2014

AIPG Activities  Dates 
AIPG Colorado Section Editor  2010-2013 
AIPG Colorado Section Vice President 2013 
AIPG National Secretary  2014-2015 

 

Jeffrey J. Frederick
CPG-10989 

Sayville, New York

Statement of purpose or goals 
you have for AIPG: To make AIPG 
the leading technical professional organiza-
tion for practicing geologists by focusing on 
AIPG’s core service areas, promoting our 
values and vision to the newest generation 
of geologists, and shaping our organization 

and infrastructure for the 21st century.   

Universities Attended Degrees Granted Dates 
Colgate University B.A. Geology 1994 
University of Vermont M.S. Geology 1998

Company Title Dates 
Roux Associates Staff Geologist 1996-1998 
State of Oregon Natural Resource Specialist 1998-2005 
Malcolm Pirnie/Arcadis Senior Geologist 2005-2013 
Louis Berger Program Manager 2013-Present

AIPG Activities  Dates 
AIPG NE Section – Executive Committee 2009 - Present 
AIPG NE Section President  2013-Present 
AIPG National Advisory Board  2016

Mountains, Minerals, and Me: 
Thirteen Years Revealing Earth’s 
Mysteries, a book by Albert L. Lamarre, 
2015, available online now 

Recently I have seen a lot of interest 
expressed about the subject of criti-
cal geologic skills required of today’s 
geoscience students. I think I can con-
tribute to that dialogue.

Although not meant to be self-serv-
ing, I recently published my memoirs 
describing my thirteen years as a min-
erals exploration geologist. It occurs to 
me that this book may provide some 
insight into what is expected of young 
geologists who have recently joined the 
workforce and what skills they should 
have.

In the book I describe in detail 
the daily experiences I encountered 
as I progressed from being a really 
green summer field assistant to being 
a wet-behind-the-ears college graduate 
employed by a major mining company. 
You can follow me as I transition from 
serving as a geologic field assistant who 

did mostly what I was told, to serving 
independently as the district manager 
of the company’s southwest district field 
office responsible for supervising other 
geologists as they did their work. Each 
day between these two extremes I used 
the critical geologic skills I had learned 
in college. I can honestly say that with-
out these skills my career would not 
have been the success that it was. 

In Mountains, Minerals, and Me I 
describe the thrills and adventures I 
had as a young exploration geologist 
as I learned not only about the rocks I 
was exploring but about myself. I think 
students would enjoy reading about this 
journey as I vividly recount my first 
exposure to the geologic wonders of the 
western United States, the unforget-
table characters I met along the way, 
and the scenic wonders of beautiful 
landscapes in which I worked. 

I am reminded of that famous book 
Oh, the Places You’ll Go, written by 
Dartmouth College alumnus “Dr. 
Seuss.”		My	minerals	exploration	career	

took me to places I had never dreamed 
of seeing and, in many cases, places I 
had never even heard of. When I was at 
Dartmouth and decided to major in geol-
ogy, it never occurred to me the extent 
of adventures I would have, the places 
I would see, the science I would study, 
and the fascinating people I would come 
to know. And I never expected that 
through my work I would make a con-
tribution, however slight, to the coun-
try’s economic well-being. I’m happy to 
say that my love of geology, traveling, 
and adventure continues to reward me 
today. I never regretted taking the road 
less traveled.

I submit this with the intent that 
students will consider the book to be a 
resource as they advance through their 
educational careers and into employ-
ment.

Albert L. Lamarre, CPG-06798, 
resides in Dublin, California.

AIPG Member Announces Recently Published Book



www.aipg.org	 Apr.May.Jun	2016	•	TPG	25

candidate for aipg national editor

John L. Berry
CPG-4032 

Austin, Texas

Statement of purpose or goals 
you have for AIPG: To increase the 
role of TPG in strengthening AIPG, and 
geoscience as a profession, by fostering 
greater cooperation between the various 
organizations that represent us. To further 
increase outreach to the public and to pro-

spective members especially students and young professionals. To continue 
focusing on ethics.

Universities Attended Degrees Granted Dates 
University of Pennsylvania B.A with Honors (Geology) 1960-1963 
Columbia University M.S. Geology & Geophysics 1963-1966 
Royal School of Mines (London) --- 1971-1973 
  
Company Title Dates 
Zambian Anglo-American Corp.  Staff Geologist 1966-1971 
Southwestern Tech. Inst. Part-time Faculty (Env. Sci.) 1973-1975 
Self-Employed Geologist 1975-1977 
Earth Satellite Corporation Senior Geologist/Dir.Min.Explo. 1977-1982 
Shell Oil Company Staff Geologist (Research) 1982-1999 
John Berry Associates Owner 1999-present

AIPG Activities  Dates 
AIPG Associate Editor  2005-Present 

Solomon A. 
Isiorho

CPG-7788 
Fort Wayne, Indiana

Statement of purpose or goals 
you have for AIPG: What an excit-
ing time with current natural (geologic) 
activities happening and reported daily, 
there is an increasing need for the roles 

professional geologists play in the society. Working with earth and space 
science teachers and instructors in high school and two-year colleges is one 
way of bringing geoscience awareness to students at an early age, and thus 
help recruit members to AIPG. 

Universities Attended Degrees Granted Dates 
University of Benin B.S. 1977 
University of Michigan M.S. 1982 
Case Western Reserve University PhD 1987 
Indiana University MBA 2010

Company Title Dates 
Geological Survey of Nigeria Field mapping Geologist 1978-1979 
Geospetra Corporation Geologist 1982 
Standard Oil Company Geologist I 1984-1985 
GEM testing & Engineering Lab Technologist 1987 
Indiana University Chair 2004-2013 
Indiana University Professor 1987-2017

AIPG Activities  Dates 
AIPG Booth Volunteer at GSA  2012-2015 
AIPG Associate Editor  2002 to present

TALES FROM  
ThE FIELd

Light at the End of  
the Tunnel-
Jim Burnell, CPG-11609

In the summer of 1982, we had an 
opportunity to access a very large prop-
erty position to do some baseline explo-
ration in the Dahlonega Gold District of 
North Georgia. The Dahlonega District, 
an hour north of Atlanta, is a wonder-
land of mining history. The site of the 
first major gold rush in the U.S., the 
courthouse steps of Dahlonega was 
where the mayor passionately shouted 
“There’s	gold	in	them	thar	hills!”	in	an	
attempt to dissuade the local miners 
from heading west to richer diggings 
in California. The Dahlonega Rush was 
the force that pushed the “Five Civilized 
Tribes”	out	of	the	southeast,	culminat-
ing in Andrew Jackson’s campaign 
against the Creek Confederacy.

We were hired by a mid-sized com-
pany to take a look at the Dahlonega 
mineralization and to interpret it with 
newer ideas extant in the 1980s. What 
a treasure chest of geology and mining 

history not looked at for fifty years or 
more in an area that had experienced 
activity from the 1830s to the 1930s. 

At one point we decided to ride inner 
tubes down the Etowah River to map 
out the good outcrop along the stream. 
As we drifted, we encountered a large 
horseshoe bend in the river, where the 
course detoured around the end of a 
ridge. There was a curious branching of 
the stream. Most of the river proceeded 
around the bend to the right, but a 
significant flow went straight ahead, 
disappearing into a large cave.

One of our crew – the guy who had 
arranged the whole program – was 
familiar with the District since growing 
up as a mineral collector and aspiring 
geologist in Atlanta. He related that 
the	“old-timers”	had	excavated	a	tunnel	
through the ridge by hand to divert the 
flow and more easily recover placer gold 
in the river bed around the bend.

We pulled up on the shore and con-
templated the options – take the easy 
route around the bend, or go straight 
ahead into the blackness of the tun-
nel. Our maps showed that the tunnel 
was nearly a half-mile long. Obviously, 
it daylighted on the other side, as a 

significant flow was disappearing into 
the void.

There would be no story if we hadn’t 
decided to take the short cut through 
the ridge. Off we went into the dark. 
Chattering nervously, we tried to main-
tain taut with each others’ tubes. Before 
too long we could see the light at the 
downstream end of the tunnel. That 
was a big relief in itself. But then we 
heard the growing sound of a waterfall.

Oh, hell! What could we do. We hung 
onto each other, all hyperventilating, as 
the sound got louder. And then we were 
upon it. Arm-in-arm, the three of us slid 
smoothly down what was about a 1-foot 
drop. You can imagine the relief as we 
hooted and laughed.

Before long we floated gently into the 
light, to be greeting by an enormous cop-
perhead sunning itself on a rock right 
outside the tunnel. If it had had hands, 
I would have high-fived him!
So	the	“old-timers,”	using	hand	tools	

and muscle power, had constructed this 
2500’-long tunnel through solid gneiss 
from two ends, meeting each other in 
the middle with a minimal 12-inch 
disconnect. American ingenuity and 
enthusiasm provided us with a memo-
rable field experience I’ll never forget.
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AIPG STUdEnT ChAPTERS

Bowling Green University 
Founded in 2004 
Chapter Sponsor: 

Robert K. Vincent, MEM-0216

Central Michigan University 
Founded in 2003 
Chapter Sponsor: 

Eric Wallis, CPG-09518

Colorado School of Mines 
Founded in 1999 
Chapter Sponsor: 

Graham Closs, CPG-07288

Columbus State University 
Founded in 2011 
Chapter Sponsor: 

Ron Wallace, CPG-08153

Eastern Illinois University 
Founded in 2013 
Chapter Sponsor: 

Craig McCammack, MEM-1295

Eastern Kentucky University 
Founded in 2016 
Chapter Sponsor: 

Bill Brab, CPG-11693

Eastern Michigan University 
Founded in 2006 
Chapter Sponsor: 

Walter J. Bolt, CPG-10289

Florida Atlantic University 
Founded in 2014 
Chapter Sponsor: 

Anne Murray, CPG-11645

Florida State University 
Founded in 2014 
Chapter Sponsor: 

Anne Murray, CPG-11645 

Georgia Southwestern  
State University 
Founded in 2013 
Chapter Sponsor: 

Ronald Wallace, CPG-08153

Georgia State University 
Founded in 2005 
Chapter Sponsor: 

Ronald Wallace, CPG-08153

James Madison University 
Founded in 1998 
Chapter Sponsor: 

Cullen Sherwood, CPG-02811

Metropolitan State 
University of denver 

Founded in 2013 
Chapter Sponsor: 

Thomas Van Arsdale, CPG-11073 

Middle Tennessee State 
University 

Founded in 2014 
Chapter Sponsor: 

Todd McFarland, CPG-11348

Murray State University 
Founded in 2016 
Chapter Sponsor: 

Bill Barb, CPG-11693

northern Illinois University 
Founded in 2016 
Chapter Sponsor: 

harvey Pokorny, CPG-07919

northern Kentucky 
University 

Founded in 2015 
Chapter Sponsor: 

Bill Brab, CPG-11693

Ohio State University 
Founded in 2004 
Chapter Sponsor: 

Robin Roth, CPG-09264

SUnY Geneseo 
Founded in 2015 
Chapter Sponsor: 

dennis McGrath, CPG-08578

Temple University 
Founded in 2006 
Chapter Sponsor: 

dennis Pennington, CPG-04401

University of Alaska 
Anchorage 

Founded in 2015 
Chapter Sponsor: 

Keri nutter, CPG-11579

University of California-davis 
Founded in 2010 
Chapter Sponsor: 

James Jacobs, CPG-07760

University of Georgia 
Founded in 2011 
Chapter Sponsor 

Ron Wallace, CPG-08153

University of Kentucky 
Founded in 2015 
Chapter Sponsor 

Bill Brab, CPG-11693

University of nevada-Reno 
Founded in 2008 
Chapter Sponsor: 

Jonathan G. Price, CPG-07814

University of northern 
Colorado 

Founded in 2014 
Chapter Sponsor: 

Willam hoyt, CPG-07015

University of north Georgia 
Founded in 2015 
Chapter Sponsor: 

Ron Wallace, CPG-08153

University of South dakota 
Founded in 2013 
Chapter Sponsor 

derric Iles, CPG-10986

University of South Florida 
Founded in 2016 
Chapter Sponsor 

Anne Murray, CPG-11645

University of St. Thomas 
Founded in 2015 
Chapter Sponsor 

Sara nelson, MEM-2505 
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 AIPG STUdEnT ChAPTERS 

University of Tennessee-
Chattanooga 

Founded in 2014 
Chapter Sponsor 

John R. Sewell, MEM-2487

University of West Georgia 
Founded in 2010 
Chapter Sponsor: 

Eric Lowe, MEM-0385

University of Wisconsin-
Whitewater 

Founded in 2015 
Chapter Sponsor: 

Christine Lilek, CPG-10195

Wayne State University 
Founded in 2012 
Chapter Sponsor: 

John Barkach, CPG-09121

Western Michigan 
University 

Founded in 2015 
Chapter Sponsor: 

John Barkach, CPG-09121

Wright State University 
Founded in 1996 
Chapter Sponsor: 

Thomas Berg, CPG-08208

Geoscience Online  
 Learning Initiative  

 (GOLI) - AGI/AIPG
You, as an AIPG Member, are invited and encouraged to submit a presenta-

tion to be given online for the Geoscience Online Learning Initiative (GOLI). AGI 
and AIPG have teamed up to build a portfolio of online learning opportunities 
to help support the professional development of prospective and early-career 
geoscientists as well as addressing topics of interest to the broader geoscience 
profession. GOLI courses support both synchronous and asynchronous online 
learning, and count toward continuing education units (CEUs).

A $200 stipend and 10% share of registration fees are provided to the pre-
senters (details on presenters guide).

If you are interested please read the GOLI - AGI/AIPG Presenters Guide and 
Guidelines and Suggestions for Webinar Presentations on the AIPG National 
website (www.aipg.org).

AIPG, 303-412-6205 
 www.aipg.org

**Attention Students**
Are you going to grad school?
Have you graduated?
Please notify AIPG Headquarters 

so we can keep your membership and 
contact information updated. 

aipg@aipg.org
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EdITOR’S CORnER

Jean M. neubeck, CPG-11438

Geologists Under Siege - 
But We Can Still  
Celebrate Geology

In case you haven’t heard, in 2015 New York State became 
the 30th state to pass legislation requiring geologists to become 
licensed to practice geology to the public. It took 19 years (yes, 
19). We are excited about becoming the 53rd profession in NYS 
and look forward to strengthening the practice and holding 
high standards (but that’s not the celebrating I refer to). So 
how can it be that as I write this in early March that Arizona 
has a bill moving through the legislature to deregulate geol-
ogy, among other professions? I’m told that Arizona was the 
first state to recognize the profession of geology and has been 
licensing geologists since 1956. 

The AIPG Executive Committee met in Tucson in mid-
February, where we also attended the Arizona Section meet-
ing and heard the frustrating news. I won’t repeat the details 
here as the AZ Section members know much better. AIPG’s 
national website is providing updated news on this story 
and other important developments. AIPG can be proud that 
Arizona CPGs Doug Bartlett, Dawn Garcia, Barbara Murphy 
and Steve Noel, among others, are helping represent geologists 
and leading efforts to inform and educate the bill sponsors 
and others. I understand that through the section’s efforts, 
geologists have been removed from the chopping block, but 
there still is language in the AZ bill that must be resolved. 
Let’s remain optimistic that facts will triumph over politics. 

Potential deregulation drives home lessons about stay-
ing aware, communicating to others what geologists do, and 
becoming active or at least supporting organizations like AIPG 
that work to strengthen the profession. Geology is your calling, 
your passion, and regardless of what you get paid, it is your 
career and livelihood. Celebrate your love of learning geology 
and become more visible. 

So today, whether you are sitting at your computer or 
walking an outcrop, find a few minutes to interact with 
a non-geologist. Maybe you’ll get an opportunity to share 
an earth science fact, news, or just wonder aloud together. 
Communicating what geologists do is easy, cheap, and an 
effective way to promote earth science outside the profession.

While hiking in Tucson, I met a few people who mentioned 
their concerns for water availability and quality, certainly of 
critical importance in the desert. After I mentioned the same 
concerns in geology, a woman remarked she was embarrassed 
that her uncle was a geologist because he worked for a mining 
company. Without flinching, I told her she should be proud 
of her uncle and that he undoubtedly was helping to mine 
efficiently and with minimal environmental impact. Handing 
back her smart phone after taking her photo, I remarked 
that minerals, water, and energy were used to manufacture 

the many devices that society seems to be no longer able to 
live without. I don’t know whether she became a new fan of 
her uncle but she and another hiker admitted they took those 
everyday luxuries for granted.

As Barb Murphy of the AZ Section points out, it also was 
critical to reach out to the related professions of engineering, 
landscape architecture, and surveying in Arizona because 
those professions make use of geologic knowledge in their 
practices. Related professions can offer strong support and 
geologists should (and do) reciprocate. Conversely, those of 
us who have ever experienced the negative influence of other 
professions can attest that opposition or lack of support from 
our sister professions can be a major hurdle to resolve.

Arizona is not the first state to contemplate deregulating 
geology - whether for economic or political purposes - and it 
can happen again. A few years ago the Florida Section worked 
to	successfully	preserve	a	law	that	contained	a	“sunset”	pro-
vision that if lapsed, would have deregulated geology. No 
doubt, someone in your local geologic organization is aware 
and monitoring news on your behalf. We can support our local 
organizations by sharing our knowledge.

Sharing is the best part of geology for me, both within the 
profession and with the public. The AIPG meetings, numer-
ous events, and local Sections all provide education and valu-
able networking experiences. Who among us hasn’t gained a 
friend,	heard	“I	didn’t	know	that”	news,	or	learned	a	geologic	
“hack”	at	a	professional	event?	We	enjoy	the	camaraderie	and	
mutual fascination over minute details (some call it nerdish-
ness) but let’s celebrate that by communicating our knowledge 
into usable information. Yes, we can be cautious not to sound 
arrogant or bore people, but what’s the value of acquiring 
knowledge if you can’t apply it or share it?

My experience with professional engineers is that they tend 
to be trained to function in business and public settings. The 
public knows that engineers design bridges and planes even 
if they don’t understand other subdisciplines. Geologists tend 
to be focused and talk amongst ourselves. We’re busy but we 
can all help educate the public - all we have to do is be visible. 

We are all walking ambassadors representing the profes-
sion of geology. It can be daunting at times but it’s rewarding 
and valuable experience to present geology to a group or indi-
vidual,	especially	informally.	Watch	as	someone	has	an	“ah	ha”	
moment understanding a concept in earth science that affects 
them personally, particularly students of any age. And aren’t 
we all still students of geology anyway? That’s something we 
can celebrate today.



www.aipg.org	 Apr.May.Jun	2016	•	TPG	29

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

TEST YOUR KnOWLEdGE

Answers on Page 31

1. Consider a high-temperature mafic magma that begins to cool and in which solid mineral crystals begin to appear.   
Which of the following would not be expected to be part of the early stages of magmatic crystallization?

 a) CaAl2Si2O8
 b) KAlSi3O8
 c) (Mg,Fe)2SiO4

2. The following term describes the layer of broken rock, soil, dust and other materials that overlies or covers solid bedrock:
 a) Regolith
 b) Coccolith
 c) Xenolith

3. A depositional break or hiatus of lesser magnitude than a disconformity is commonly referred to as a: 
 a) Diatrem 
 b) Diapir
 c) Diastem

4. Eureka! We have found an irregularly-shaped, solid-gold nugget in our field work! When we immerse it into a water-filled 
container,	it	displaces	a	volume	of	3	cubic	inches.	Recall	that	the	“unit	weight”	of	gold	(γg) is 37.5 slugs per cubic foot. If 
the current gold price is set at $1,100.00 per ounce, how much is our nugget worth (Ng$)?

 a) $20,023.90
 b) $28,973.83
 c) $36,924.80
 d) Man, this is critical! I need every penny that I can get!

5.	 The	silicon	tetrahedron	is	the	basic	block	of	the	“silicates,”	the	most	abundant	minerals	that	are	found	in	the	Earth’s	
crust.	Consider	a	tetrahedron	where	vectors	ŷ,	ŵ	and	â	define	the	adjacent	edges.	Calculate	the	volume	of	the	tetrahedron,	
given:	ŷ	=	i	+	2	k;	ŵ	=	4i	+6j	+	2k	and	â	=	3i	+	3j	–	6k	

 a) 32
 b) 54
 c) Are you serious? I’ve had it! I’m a geologist, not a mathematician!
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PRESIdEnT’S MESSAGE

helen V. hickman, CPG-07535 
hickmanhydro@att.net

Mapping Out  
AIPG’s Future

During the last couple of months since 
taking over my duties as President on 
January 1st, 2016, I have been busy 
asking fellow members to help out with 
various committees and preparing for 
the first Board meeting of the year, 
which we held in Tucson, Arizona on 
12th February. The Executive Director 
Search Committee also squeezed in 
some interviews for the new Executive 
Director position. I would like to thank 
all the folks who volunteered on the 
various committees for their dedication 
in providing these various services to 
AIPG.

You will observe the results of the 
proposed slate of officers for 2017 in the 
pages of this TPG; our Past President, 
Foster Sawyer headed up this commit-
tee. I propose that you read the bio.s in 
depth, check out the resumes of these 
individuals and if you need more infor-
mation about anyone, get hold of their 
contact information if it is not provided, 
and contact them with your questions. 
Then vote for your chosen selections. It is 
not always easy to fill the slate of officers 
because all the positions require a signif-
icant time commitment and the ability 
to meet deadlines, while balancing work 
and home lives. Everyone who accepted 
a nomination has thought about what 
this will mean to their lives and gives 
freely of their time. Some nominees will 
not be successful this year, but everyone 
deserves our thanks for agreeing to put 
their name on the ballot and be willing 
to serve.

The Awards and Nominations 
Committee selected awardees for the 
Ben H. Parker Memorial Medal, Martin 
Van Couvering Memorial Award, John T. 
Galey Sr. Memorial Public Service Award, 
Award of Honorary Membership and the 
Outstanding Achievement Award, under 
the capable chairmanship of the current 
Vice President, David Pyles. Nominees 

from whom these awards were selected 
were submitted by the membership; the 
nominations are due in January each 
year, so if you think you have a worthy 
recipient for next year’s awards in your 
section, you can submit a nomination 
form to Vickie at vlh@aipg.org,any time 
before next January. Read about this 
year’s awardees in the TPG and come 
to the National Conference in Santa Fe 
in September to meet and hear all about 
them and the achievements for which 
they are being honored.

As part of the Tucson meeting, we 
conducted a planning session. The Board 
took an in-depth look at where we are 
as an organization and where we need 
to be going in the future. We came up 
with a few important thoughts and set 
some goals for this year. We have iden-
tified several challenges that we will be 
working on this year. For now, I have a 
question about AIPG for every member 
to answer that resulted from our discus-
sions and would love to hear as many 
answers as possible. The question is 
“What is the AIPG Brand?” There are 
no incorrect answers, since this links to 
another question we are contemplating – 
what are the values AIPG provides to its 
members. Please email me at hickman-
hydro@att.net if you have any thoughts 
on what you think the AIPG brand is, 
or should be.

This year’s Advisory Board Members 
- Kevin Gooding from Hawaii, Shanna 
Schmidt from Minnesota, Jeff Frederick 
from the NorthEast and Donnie Lumm 
from Kentucky, will be contacting your 
section officers periodically during the 
coming year with some questions, and 
will want to hear about your successes 
and the challenges you are facing, so 
please also pass along your thoughts on 
this to your section officers. 

As of As of 

5/5/15 4/1/2016

CPG / Active 3,191 3,004

CPG / Non-Practicing 409 442

Prof. Member 920 880

Associate Member 49 45

Young Professional 77 83

Student Adjunct 2,908 2,782

ToTAlS 7,554 7,236

AIPG Membership Totals

Section news can now be found on 
the AIPG website at http://aipg.org/
sections/sectionnews.html

new Applicants and Members can 
now be found on the AIPG website at 
http://aipg.org/membership/newapps-
mems.html

Attention Members 
 
Please remember 
to notify AIPG 
national office of 
any changes you 
may have.

•Employer
•Address
•Email
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AnSWERS TO qUESTIOnS On PAGE 29

Answers:
1.	 The	answer	is	choice	“b”	or	“KAlSi3O8”	or	“potassium	feldspar.”	Potassium	feldspar	(orthoclase/microcline)	is	an	expected	

and	common	component	of	felsic	or	acidic	igneous	rocks	that	typically	forms	during	“late	stages	of	magmatic	crystallization.”
	 Choices	(a)	and	(c)	represent	“calcium	plagioclase”	(anorthite)	and	“olivine”	(forsterite/fayalite),	respectively.	Both	of	these	

minerals are likely to be present in mafic volcanic and plutonic igneous rocks and to appear during the “early stages of 
magmatic	crystallization.”

2.	 The	answer	is	choice	“a”	or	“regolith.”
	 As	stated,	“regolith”	is	the	layer	of	broken	rock,	soil,	dust	and	other	material	that	covers	solid	rock.	“Soil”	is,	thus,	part	of	

the	“regolith.”	The	term	“soil;”	however,	may	be	reserved	to	describe	the	portion	of	the	“regolith”	that	supports	plant	life.	
In	soil	mechanics	and	for	engineering	purposes,	“soil”	is	usually	defined	as	an	aggregate	of	mineral	particles	that	covers	
consolidated or solid bedrock.

	 “Coccoliths”	are	minute	plates	or	rings,	composed	of	calcium	carbonate,	which	make	up	the	external	covering	of	some	
marine	phytoplankton.	In	particular,	“coccoliths”	involve	“haptophyte	phytoplankton,”	or	a	division	of	algae.	In	a	fossilized	
state,	“coccoliths”	may	form	“chalk”	and	other	calcareous	lithologies.

	 “Xenoliths”	are	rock	fragments	which	are	trapped	or	enveloped	within	another	rock.	“Xenoliths”	describe	lithologic	inclu-
sions in igneous rocks that are incorporated during magmatic emplacement and during volcanic eruptions.

3.	 The	answer	is	choice	“c”	or	“diastem.”	
	 “Diatremes”	are	volcanic	pipes	or	vents	that	cut	across	enclosing	strata	and	which	are	propelled	by	the	explosive	energy	

associated with gas-charged magmas.
	 “Diapirs”	are	piercement	structures	or	a	type	of	intrusion	in	which	a	more	ductile	and	mobile	type	of	strata	(like	salt)	is	

injected into the more brittle overlying layers.

4.	 The	answer	is	choice	“c”	or	“$36,924.80.”	The	proof	follows:	
 We are given:
	 •	 (γg)	=	37.5	slugs	ft-3     (1)
	 •	 Volume	of	displaced	water	=	3	in3   (2)
	 •	 Gold	price	=	$1,100.00	per	ounce	 	 	 (3)
 To solve this problem, we must ensure that all units are compatible. 
 We also know that:     
	 •	 Volume	of	displaced	water	=	volume	of	gold	nugget	 (4)
	 •	 1	slug	=	32.17	pounds	 	 	 	 	 (5)
	 •	 1	in3	=	5.8	x	10-4 ft3     (6)
	 •	 γ	=	weight	per	volume,	or	W	=	(γ) x (V)   (7)    
 Substituting (1), (5), (2) and (6) into (7), we obtain:
	 •	 W	=	{[(37.5)	x	(32.17)}	lb	ft-3}	x	[(3)	x	(5.8	x	10-4) ft3] (8)
	 •	 W	=	2.098	lb	=	[(2.098)	x	(16)]	oz	=	33.568	oz	 	 (9)
 Thus, from (3) and (9) we calculate:
	 •	 (Ng$)	=	(33.568	oz)	x	($1,100.00	/	oz)	=	$36,924.80	 (10)
 Equation (10) provides us with the answer we seek. Really, it would have been much easier to weigh the nugget on an 

accurate balance scale, right? But wow, what a find! Let’s go party!

5.	 The	answer	is	choice	“b”	or	“54.”	The	proof	follows:
	 Recall	that	the	“scalar	triple	product”	of	three	vectors	equals	the	volume	of	a	parallelepiped	where	the	vectors	comprise	

the adjacent edges. Thus:
	 Volume	=	V	=	ŷ	•	(ŵ	X	â)	 (1)
	 In	our	case,	ŷ	=	i	+	2	k;	ŵ	=	4i	+6j	+	2k	and	â	=	3i	+	3j	–	6k.	Then:
	 V	=	1*[(6)*(-6)	–	(3)*(2)]	–	4*[(0)*(-6)	–	(3)*(2)]	+	3*[(0(*(2)	–	(6)*(2)]
	 V	=	-42	+	24	–	36	=	-54	 (2)	 	 	 	
	 The	volume	is,	thus,	“54”	corresponding	to	our	choice	“b”	in	the	question.	The	minus	sign	in	equation	(2)	simply	indicates	

that, in this case, the vectors form a left-handed triple. Simple enough, eh? 
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Topical Index-Table of Contents to the Professional Ethics and 
Practices Columns

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

Compiled by david M. Abbott, Jr., CPG-04570, 
5055 Tamarac Street, denver, CO 80238,  
303-394-0321, fax 303-394-0543, dmageol@msn.com

Making an Ethics 
Complaint—don’t Assume 
Someone Knows
“Don’t	Assume	Someone	Knows”	was	

a topic title in PE&P column 1, Nov 
′95.	 That	 column	 noted	 that	 I	 was	
approached at an annual meeting by a 
member who told me about a situation 
several years previously in which a geolo-
gist had been the subject of publicity sug-
gesting possible unprofessional practice. 
The member hadn’t brought the matter 
to the attention of the Institute or the 
Ethics Committee Chairman at the time, 
assuming we knew. We didn’t. We learn 
about potentially problematic situations 
when someone lets us know. 

I’d like to commend Bob Fousek, 
MEM-616, for recently contacting AIPG 
when he reviewed a report signed by 
geologist who used the abbreviation 
“CPG.”	Fousek	searched	AIPG’s	 online	
membership directory and didn’t find 
a listing for the geologist in question. 
Vickie Hill, AIPG’s Membership Services 
Manager, confirmed that the geologist 
was not and had not been a member. 
However, some state licensing boards 
allow their licensees to use the Certified 
Professional Geologist title. Virginia 
is one of these states and the geolo-
gist in question is currently licensed in 
Virginia. While that finding closed the 
matter, Fousek’s willingness to ask ques-
tions is important. Do likewise.

Bill Stone’s hydrothink 
Column: But I didn’t Say 
That!

Bill Stone’s Hydrothink column, “But 
I	 didn’t	 say	 that!,”	 in	 the	 Jan/Feb/
Mar 2016 TPG contains an important 
message—is your work being correct-
ly quoted by those citing your work? 
Admittedly, we probably don’t learn 
about most citations of our work, but 
periodically we do. It’s nice to be quoted 

(or summarized) correctly. When that 
isn’t the case, what should you do? While 
the answer obviously depends on the 
specific circumstances, such mischarac-
terizations should not be ignored when 
they are brought to your attention. 

For example, if your report is being 
used to improperly promote a property, 
protection of your professional reputa-
tion dictates that you bring the misuse to 
the attention not only of the party misus-
ing your report but also those to whom 
the misuse has been distributed (to the 
degree you can) and to relevant regula-
tory agencies. When I was working as a 
geologist for the SEC, I was contacted 
by a geologist whose report had been 
altered in order to promote a drilling 
venture. The promotion was fraudulent. 
But because the geologist reported the 
problem, he became the SEC’s witness 
and not the potential target of an investi-
gation. Stone’s column provides another 
example. I’d appreciate receiving other 
examples of report misuse and what was 
done about it.

The note attached to Bill Stone’s 
Hydrothink column, Jan/Feb/Mar 2016 
TPG informing readers of Stone’s pass-
ing in January was a shock. Unexpected. 
I enjoyed reading Stone’s columns and 
periodically cited them in this column. 
I’ll miss future columns.

Certification Sponsor by 
Retired/non-practicing 
Members

Peter dohms, CPG-7141, wrote 
asking about his ability as a “retired/
non-practicing”	 CPG	 to	 sponsor	 appli-
cants for AIPG certification. I didn’t 
see any problem with sponsorship, par-
ticularly of an applicant one has known 
for years. However, I also forwarded 
Dohms’ question to Larry Austin, 
CPG-5181, Chairman of the National 
Screening Committee. Austin retired a 
year or so ago but remains active with the 

Screening Committee and other AIPG 
activities. Austin has no problem with 
certification sponsorship by a “retired/
non-practicing”	CPG.	Austin	remarked,	
“AIPG needs the wisdom that comes 
with election to our equivalent of the 
BSA’s	[Boy	Scouts	of	America]	Old	Goat	
Patrol.”

The issue of sponsoring someone who 
doesn’t know a lot of CPGs was also 
raised. Austin prepared guidelines for 
this situation 2-3 years ago that can be 
obtained from Vickie Hill, Membership 
Services Manager at AIPG HQ, vlh@
aipg.org. The recommended procedure 
includes interviewing the applicant 
along with reviewing one or more of the 
applicant’s reports that reflect how the 
applicant addressed a challenging geo-
logic or professional problem. Obtaining 
and checking with the applicant’s profes-
sional references with phone calls should 
also be done. Austin notes, “Remember, 
though, that an applicant is likely to give 
you only references that he/she believes 
will be supportive. Therefore, read care-
fully between the lines with these as 
some will address shortcomings as well 
though not particularly openly. And if 
you do sponsor an applicant after going 
through this process, please include a 
note to that effect on the sponsorship 
form as your support will be given 
appropriately more weight as a result of 
it.”	If	you	can	identify	other	profession-
als that know the applicant, check with 
them as well.

Should Scientific Papers 
Be Available for Free?

Charles dimmick, CPG-3886, sent 
me an interesting article, Researcher 
illegally shares millions of science 
papers free online to spread knowl-
edge, that discusses the issue of the 
illegality of publishers charging for cop-
ies of scientific articles. The article dis-
cusses the case presented by Alexandra 
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Geologic Ethics & 
Professional Practices 
 is now available on CD
This CD is a collection of arti-

cles, columns, letters to the editor, 
and other material addressing 
professional ethics and general 
issues of professional geolog-
ic practice that were printed in 
The Professional Geologist. It 
includes an electronic version 
of the now out-of-print Geologic 
Ethics and Professional Practices 
1987-1997, AIPG Reprint Series 
#1. The intent of this CD is col-
lection of this material in a single 
place so that the issues and ques-
tions 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 geolo-
gists, and those interested in the 
geologic profession.

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

Elbakyan, a Russian scientist who made 
more than 48 million journal articles 
available for free. Elbakyan’s website 
was sued by Elsevier, which resulted in 
a court order to take the website down. 
Elbakyan maintains that the cost of 
paying for each of the many, maybe 
hundreds, of articles required for her 
research was unreasonable. Elbakyan 
also argues that unlike pirated music or 
videos, the authors of scientific papers 
do not financially depend on or receive 
compensation for their papers from the 
publishers. Indeed, authors are asked 
to pay page charges for publications. 
However, the publishers do incur costs 
of publication including the peer review 
and editing processes, the costs of for-
matting, printing, etc.
The	“publish	or	perish”	mentality	(or	

academic reality) has led to the prolifera-
tion of predatory publishers who’ll accept 
anything as long as the author pays. Peer 
review and editing are often skipped 
by such publishers. One such journal, 
the International Journal of Advanced 
Computer Technology, recently pub-
lished an article titled and consisting 
entirely of multiple repeated sentences, 
“Get	me	off	your	f*cking	mailing	list.”

Elbakyan also asserts that the 
publishers’ business model is illegal 
because it violates article 27 of the UN 
Declaration of Human Rights, which 
states that, “everyone has the right 
freely to participate in the cultural life 
of the community, to enjoy the arts and 
to share in scientific advancement and 
its	benefits.”

The Geological Society of America is 
addressing this issue through its Open 
Access program, which was announced 
last year. In adopting the Open Access 
policy, GSA’s budget will loose the sub-
stantial subscription revenues it has 
received that underwrite many GSA 
programs, http://www.geosociety.org/
pubs/documents/GSAOpenAccess.pdf. 
Other professional societies are consid-
ering similar programs. Most of AIPG’s 
publications, including The Professional 
Geologist, are available for free from the 
AIPG website.

I agree with Dimmick’s comment, “I 
see justice in the position of both sides, 
but I also see wrong on both sides. 
Somehow it reminds me of the flap over 
jacking	up	drug	prices.”

in MeMory

William ‘Bill’ Knight, CPG-153, 
passed away October 7, 2015 in Tulsa. 

Bill was born May 23, 1927 in 
Moundsville, West Virginia, to Marion 
E. Knight and Alma Bonar Knight. 
He served in the US Coast Guard in 
1945 until the end of World War II. He 
attended the University of West Virginia 
and then joined the US Army, served 
in Korea, and honorably discharged in 
1948. He attended Ohio State University 
receiving a BS in Geology in 1951. He 
received a Masters in Geology in 1968 
and served as an adjunct professor at 
the University of Tulsa. 

Bill worked in the oil business 
in Texas, Wyoming, Kansas, and 
Oklahoma until 1989, when he moved 
to Colorado to become Executive Director 
of the American Institute of Professional 
Geologists. He retired in 1999 and 
returned to Tulsa.

We want your 
feedback!  Have you 
perused the 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.
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In MEMORY

dorinda K. Bair 
CPG-11352 

Member Since 2010 
April, 2015 

Lakewood, Colorado

Ben donegan 
CPG-00648  

Charter/Emeritus Member 
Member Since 1965 

January 27, 2016 
Albuquerque, new Mexico

Robert dale Frierson 
MEM-2304 

Member Since 2012 
december 17, 2015 

Tallahassee, Florida

Patricia A. Lynn 
CPG-08860 

Member Since 1992 
May 16, 2015 

Lakewood, Colorado

Gerald V. Mendenhall 
CPG-00996 

Member Since 1965 
december 2015 
Midland, Texas

William h. Robbins 
CPG-11144, III 

Member Since 2007 
March 20, 2015 

Lafayette, Louisiana

Edward S. Ryan 
CPG-04413 

Member Since 1978 
February 2, 2015 

Orange Beach, Alabama

William Jay Stone 
MEM-2164 

Member Since 2012 
January 5, 2016 

Alexandria, Virginia

INSURANCE 
PROGRAMS

 
GeoCare Benefits Program

For information:
Life, Dental, Disability, 

Supplemental Insurance, 
and Cancer Expense  

GeoCare Benefits  
Insurance Plan 

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

or
805-566-9191

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

com/lm/ aipg
Phone: 1-800-524-9400
Please mention client

#111397 when you contact
Liberty Mutual.

The Wright Group 
Professional Liability 

Insurance  
General Liability Insurance  

http://www.thewright-
groupinc.com  

Phone: 303-863-7788

Financial Services  
The Consulting Group at 

RBC Wealth Management 
David Rhode, Senior 

Investment Management 
Specialist/Financial Advisor 

http://rbcfc.com/david.
rhode/ dave.rhode@rbc.com

Phone: 1-800-365-3246
Fax: 303-488-3636

Did you know that insur-
ance is available to

AIPG MEMBERS?

Ben donegan, 
CPG-648, age 88, 
passed away peace-
fully on Wednesday 
January 27, 2016. 
Ben was born in 
Amarillo, Texas 
on September 6, 
1927 and grew up 
during the Great 
Depression. Ben’s 
difficult early 
years produced a man of immense inner 
strength and self-reliance, characteris-
tics that would serve him well through-
out his life.

Ben studied geology for three years at 
Texas Tech, put in a stint in the Navy 
that included a year at Stanford, and 
then another year at the University of 
Texas at Austin. His life-long career in 
geology grew out of an interest in pale-
ontology. While a student at UTA, Ben 
discovered a new specimen collecting fos-
sils in West Texas that was named after 
him in the September, 1950 Journal of 
Paleontology. His journey as a profes-
sional geologist began when Ben, his 
wife, Ruby and infant daughter Nancy 
journeyed west to Albuquerque where 
his son, Mike was born and where he 
began his career as a uranium explora-
tion geologist. Soon Ben, joined by his 
brother Bob, turned his attention to oil, 
gas and mining exploration, an endeavor 
that would last to the day he died.

Edward S. Ryan, CPG-4413, died 
February 2, 2015. Born in 1923 in 
Burlington, N.J. he attended Duke 
University before joining the U.S. Army 
in	 1942.	 He	 received	 his	 “silver	 pilot”	
wings and a commission as Second 
Lieutenant in the U.S. Army corps 
Reserve. In 1946, Ed moved to Colorado 
and received his geological engineering 
degree from Mines in 1949. While at 
Mines, he was a member of the Sigma Nu 
fraternity. He spent 31 years as a geolo-
gist with the Shell Oil Corp., specializing 
in the gulf of Mexico. Ed also remained 
in the Air Corps Reserve, serving for 42 
years before retiring as a major in the 
U.S. Air Force Reserve.
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Official AIPG 2016 Ballot 
National Officer Election

PRESIdEnT-ELECT -  
(President in 2018)
            R. douglas Bartlett, CPG-8433 
            Arizona Section

            david G. Pyles, CPG-7364 
             Illinois/Indiana Section  

VICE PRESIdEnT -  
(Term of Office 2017)
            Matthew J. Rhoades, CPG-7837 
             new Mexico Section

          John M. Stewart, CPG-11115 
           Carolinas Section

TREASURER -  
(Term of Office 2017-2018)
           James R. Burnell, CPG-11609 
            Colorado Section

            Jeffrey J. Frederick, CPG-10989 
            northeast Section
 
EdITOR -  
(Term of Office 2017-2018) 
 

      John L. Berry, CPG-4032 
             Texas Section

       Solomon A. Isiorho, CPG-7788 
             Illinois/Indiana Section

Election of officers shall be by a ballot. 
The ballot shall be sent to all Members by 
May 15. Election shall be by the major-
ity of all qualified ballots cast. In order 
to be counted, ballots must be received at 
Institute Headquarters on a date named by 
the Executive Committee, which date shall 
be no later than June 30. 

Only AIPG CPGs, Members and Young 
Professionals are authorized to Vote.

Ballots Must Be Received At headquarters 
By JUNE 30, 2016. Your AIPG name and 
Member number Must Be Printed Below 
For The Ballot To Be Valid. 

name ________________________________

Member 
number_______________________________

Mail your ballot to:
AIPG

12000 Washington St, Suite 285
Thornton, CO 80241

Vote Online or Mail in this ballot
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REExamining a 
Previously Unimportant 
Group of Elements
Michael J. Urban, MEM-1910 

What do efficiency light bulbs, cell 
phone cameras, catalytic converters, and 
computer monitors have in common? Not 
a whole lot, except that they all typically 
incorporate rare earth elements in some 
of their components. Rare earth ele-
ments (REE) are highly prized for their 
unique properties, allowing them to be 
used in a variety of electronic and other 
applications. While the United States 
once led the world in the excavation and 
production of these precious resources, 
the largest global producer is presently 
China. 

What are They?
The rare earth elements (REEs) are 

essentially those elements found in the 
lanthanide series1 of the periodic table 
(plus	yttrium	[Y],	and	sometimes	scan-
dium	[Sc]).	Although	the	word	“rare”	is	
used to describe them, the least abun-
dant of them (thulium and lutetium) are 
still more plentiful than gold (1), while 
the others are found in quantities com-
parable to that of industrial metals like 
nickel and copper (2). A bigger problem 
with them is that they are generally dif-
ficult and often costly to extract, and only 
found in a few geologic contexts. 

At an elemental level, the REEs all 
have the same valence electron con-
figurations2 and this accounts for their 
tendency to exhibit similar physical 
properties: in general, most are sil-

ver-gray-white metals (3). Yttrium and 
scandium are often included with the 
lanthanides because they have similar 
properties3. Of the REEs, only prome-
thium is essentially absent from the 
Earth’s crust because it has no long-lived 
isotopes4. 

how are They Used 
and Why are They 
Important?

As implied in the introduction, the 
applications of REEs are diverse. REEs 
are used as phosphors in television and 
computer	 screens	 [Y	 and	 Eu,	 Tb,	 for	
the red and green, respectively], fiber-
optic	cables	[Er],	additives	in	glass	[Er,	
Ho, Sm], devices requiring permanent 
magnets	 [Nd],	 light-weight	 batteries	
(e.g.,	 for	electric	and	hybrid	cars)	 [La],	
welder’s	 goggles	 [Nd],	 control	 rods	 in	
nuclear	reactors	 [Gd],	and	the	walls	of	
self-cleaning	ovens	[Ce]	(1,	3,	4).	There	
are many additional uses for REEs too. 

Neodymium, along with other REEs, 
are magnetic and can be used to build 
permanent magnets. Neodymium-iron-
boron (NIB) magnets, developed in the 
1980s, are small, powerful, and inex-
pensive, making them ideal for the 
digital age when so many electronic 
components require magnets (e.g., disk 
drives). Magnetic REEs and lanthanum, 
for rechargeable batteries, are used as 

components in electric and hybrid cars in 
order to reduce weight. Cerium is used in 
the manufacture of catalytic converters 
for vehicles: the presence of cerium oxide 
in catalytic converters increases the 
efficiency of the reactions that change 
nitrogen oxide and carbon monoxide 
to nitrogen and carbon dioxide, respec-
tively, by absorbing or releasing oxygen 
during the combustion process (5). 

What Materials are They 
Found In?

The REEs can be found in economi-
cally viable quantities in carbonatites, 
certain clays5, and mineral-bearing 
placer deposits (1). Carbonatites are 
calcite-rich, silica poor, igneous rocks 
derived from alkaline magmas (6). These 
rocks are often mined for copper and 
other metals, but REEs can be obtained 
as byproducts. Some clays, although 
containing minimal concentrations of 
REEs, require less processing, and there-
fore, are a better source material (1). 
The minerals bastnäsite, monazite, and 
xenotime contain REEs as part of their 
chemical structure and all can be found 
as accessory minerals in carbonatites 
(7). Bastnäsite is a carbonate-fluorine 
mineral and a principal ore for REEs. 
Monazite and xenotime are phosphate 
minerals that occur as placer deposits in 
beach sands, and both may be accessory 
minerals in granite (8). 

1. The lanthanide, or lanthanoid, series includes lanthanum (La), cerium (Ce), praseodymium (Pr), neodymium (Nd), promethium (Pm), 
samarium (Sm), europium (Eu), gadolinium (Gd), terbium (Tb), dysprosium (Dy), holmium (Ho), erbium (Er), thulium (Tm), ytterbium 
(Yb), and Lutetium (Lu). 

2. The lanthanides have one electron in the 5d orbital and two in the 6s orbital; they fill the 4f orbital sequentially with increasing 
atomic number. In this case, the 5d and 6s electrons represent the outermost valence electrons – those that are responsible for their 
properties (Stwertka, 2002) and involve themselves in bonding.

3.	 Both	yttrium	(Y)	and	scandium	(Sc)	have	one	electron	in	their	outermost	“d”	orbital	and	two	in	their	outermost	“s”	orbital,	just	like	
the lanthanides.

4. Promethium (Pr) has no long-lived isotopes, but it has been synthesized in the laboratory and in nuclear reactors. The longest-lived 
isotope, Pr-145, has a half-life of 17.7 years (Stwertka, 2002). 

5. Ion-adsorption clays.



www.aipg.org	 Apr.May.Jun	2016	•	TPG	37

EdUCATOR’S PAGE

Monazite, columbite, tantalite, xeno-
time, and bastnasite are the five primary 
minerals from which REEs are extracted 
(2). Cerium and lanthanum are primary 
REE constituents of both bastnäsite and 
monazite (6, 8). Due to the occasional 
presence of uranium and thorium, mona-
zite can be radioactive. The primary 
constituent of xenotime is yttrium.

Where are They 
Located?

In the United States, REEs may be 
found in placer deposits in Idaho, North 
Carolina, South Carolina, Georgia and 
Florida (9). The largest REE-producing 
mine in the United States was Mountain 
Pass mine in California. Mountain Pass 
mine removed bastnäsite from carbon-
atite intrusions, and was the world’s 
primary REE producer into the 1980s. 
Thereafter, China established itself as 
a dominant producer of REEs, and 
today, it supplies nearly all (~97%) of 
the world’s rare earth elements. Over 
the past few years, China has been 
reducing REE exports, evidently as a 
consequence of needing more for its own 
uses. Australia, India and Russia, and a 
few others, also produce REEs (1). 

Looking to the Future
As our society grows more dependent 

upon REEs the problem of cost-effective-
ly mining them becomes increasingly 
more important. And, since the United 
States relies on importing the REEs it 
uses, a complete reliance on foreign pro-
ducers of these expensive and in-demand 
materials seriously disadvantages the 
sustainability of technological advance-
ment. Searching for economically valu-
able REE sources continues, and promise 
exists for new mines in the United States 
and Canada. Another avenue of explora-
tion relates to recycling REEs from used 
electronics and catalytic converters (10). 

Featured Resource 
This issue’s featured resource is from 

CBS News’ 60 Minutes website accessi-
ble at http://www.cbsnews.com/news/
rare-earth-elements-china-monopoly-
60-minutes-lesley-stahl-2/

At the link, the script and video for 
the March 22, 2015 60 Minutes segment 
entitled	 “Rare	Earth	Elements”	 can	be	
accessed (though, access to the video 
is restricted to subscribers). A search 
engine can be used to find the same 
video clip on YouTube. While the story 
may not necessarily be free of bias, it 

certainly establishes a context for an 
interesting discussion or debate about 
the ramifications of a shortage in the 
availability of technologically vital mate-
rials, and consequently, the implication 
for our continued dependence on them 
for advancement in this electronic age.
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For those who need only an occa-
sional search of the GeoRef database, 
it is easy to request a GeoRef custom 
search. A member of the GeoRef staff 
will conduct the search according to 
your specifications. The search results 
will be delivered by email.

To order a Custom Search, contact 
Jim Mehl at jmp@agiweb.org, (703) 
379-2480 ext 236 or Monika Long at 
ml@agiweb.org. 

The cost of a custom search is 
$225.00 plus $.45 per reference.

Please mention AIPG when order-
ing your custom search.

Is Your Profile 
Correct? 

It is important to keep your 
address, phone numbers, 

and e-mail information up to 
date in our records. Please 
take the time to go to the 
AIPG National Website, 

www.aipg.org, login to the 
member portion of the site 
and make sure your infor-
mation is correct. You can 
edit your record online. If 

you do not know your login 
and password you can e-mail  

National Headquarters at  
aipg@aipg.org or call  

(303) 412-6205.
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Thank You for 25 Years!
The following members have received their 25 year pin 

and certificate. Your dedication to AIPG throughout the 
years is truly appreciated. It has ensured the growth and 
success of the Institute. Please join AIPG headquarters 
in thanking these members for their continuous support.

John Ash  CPG-07991    
  Upper Black Eddy PA

Bradley Authier CPG-07924 
  Anchorage  AK
Robert Beckwith CPG-07985 
  Swanton  OH
William Bender CPG-07778  

  Lander   WY
Kathleen Benedetto CPG-07853  

  Washington  DC
Frank Beodray CPG-07839  
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Richard Berg  CPG-08041  

  Champaign  IL
Mark Bergeon  CPG-08025 
  Green Bay  WI
Dale Birdwell  CPG-08012  

  Edmond   OK
Brian Blum  CPG-07965  

  Suffern   NY
Edward Bohn  CPG-07862  
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Richard Boone CPG-07884  
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  St. Charles  IL
Ronald Bowers CPG-07841  

  Katy   TX
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Laura Brinkerhoff CPG-08042  

  Manasquan  NJ
James Brode Jr. CPG-07869  
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  Arlington  TX
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Thomas Cusack CPG-07843  
  Shelton   CT

J. Scott Dailey  CPG-07993  
  Columbus  OH

Charles Daniel III CPG-07955  
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Douglas Flinn  CPG-07784  
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  Hartford  CT
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Clifford Harper CPG-07863  
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Mark Heuberger CPG-07941  
  Belgrade Lakes  ME

Karen Holliway CPG-07980  
  Arvada   CO

Ronald Hosek  CPG-08029  
  Indianapolis  IN

Mark Houlday  CPG-07942  
  Milton   DE

Charles Irwin  CPG-07910  
  Albuquerque  NM

Solomon Isiorho CPG-07788  
  Fort Wayne  IN
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Thomas Jenkins CPG-07892  
  Worthington  OH

Devon Jercinovic CPG-07823  
  Albuquerque  NM

Steven Jones  CPG-07789  
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Keith Marcott  CPG-08047  
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  Waco   TX
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  Albuquerque  NM
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  Austin   TX

Thomas Murphy CPG-07976  
  Arvada   CO

Jerry Newcomb CPG-07996  
  Little Elm  TX

Robert Newcomer Jr.  CPG-07865  
  Albuquerque  NM

Douglas Newton CPG-07959  
  Downingtown  PA

Barbara Nicholas CPG-08031  
  Arlington  VA

Laurence Nuelle CPG-08017  
  Rolla  MO

Daniel Oyler  CPG-07960  
  Houston   TX

Suzanne Paschke CPG-07795  
  Lakewood  CO

Madhusudan Patel CPG-07953  
  Piscataway  NJ

James Pease  CPG-07797  
  Tampa   FL

Harvey Pokorny CPG-07919  
  Hoffman Estates  IL

Jonathan Price CPG-07814  
  Reno   NV

Paul Putzier  CPG-07798  
  Burnsville  MN

Autar Rampertaap CPG-07799  
  Darnestown  MD

Allan Razem  CPG-07816  
  Dublin   OH

Stephen Reuter CPG-07836  
  Albuquerque  NM

Matthew Rhoades CPG-07837  
  Socorro   NM

Thomas Rice  CPG-07895  
  Farmville  VA

Bryan Ripp  CPG-07800  
  Plymouth  MN

Louis Robinson CPG-08018  
  Joaquin   TX

Lori Robison  CPG-07857  
  Eagle River  AK

Thomas Robyn CPG-07984  
  Parker   CO

Robert Rodgers CPG-08032  
  Richmond  TX

Arthur Rosenbaum CPG-08019  
  Monroe   NJ

Craig Savage  CPG-08052  
  Commerce Twp.  MI

Lynn Schuetter CPG-07897  
  Lakewood  CO

Edward Smith  III CPG-07866  
  Marshall  TX

Douglas Smolensky CPG-07954  
  Woodbury  NY

John Snyder  CPG-07963  
  Mansfield  TX

Daniel St. Germain CPG-07858  
  Mahwah  NJ

Kim Stemen  CPG-07831  
  Westerville  OH

Mark Stock  CPG-07867  
  Reno   NV

James Stroud  CPG-08021  
  East Bend  NC
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Mark Sweet  CPG-07804  
  Lexington  KY

Raymond Talkington  CPG-07935  
  Exeter   NH

Jeanne Tarvin  CPG-08035  
  Slinger   WI

Kevin Taylor  CPG-07805  
  Arvada   CO

Michael Teetsel CPG-07978  
  Rochester  VT

Daniel Townsend CPG-07810  
  Ada   MI

Bradford Tracy CPG-07806  
  Lakeland  FL

Richard Trippel CPG-07898  
  Worthington  OH

Wayne Turney CPG-07807 
  Armorel   AR

Frank Uhlarik CPG-08010  
  Lincoln    NE

Peter Vagt  CPG-07947 
  Chicago   IL
David Voight  CPG-07879 
  Nekoosa   WI
Peter Von Schondorf CPG-08003  

  Webster   NY
Luanne Whitbeck CPG-07923  

  Slingerlands  NY
Larry Wilbanks CPG-07835  

  Casper   WY
Mark Wilder  CPG-08004  

  Baldwinsville  NY
Deborah Wright CPG-08005 
  Fayetteville  NY
Daniel Young  CPG-07811 
  Anchorage  AK
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AGI News
The American Geosciences Institute 

would like to congratulate Master’s can-
didate Elaine Young and Ph.D. can-
didate Andrea Stevens, as the 2016 
recipients of the Harriet Evelyn Wallace 
Scholarship.  The scholarship, which is 
awarded to women pursuing graduate 
degrees in geoscience, is a $5,000 award 
for one academic year, with the oppor-
tunity to renew for an additional year of 
support, if qualified. 

Elaine Young, SA-7535, is work-
ing towards a master’s degree at the 
University of California Davis. She is 
investigating Holocene changes in the 
rate of plate motion, or slip history, 
along the San Andreas Fault in the 
Mojave Desert. She combines fieldwork, 
measuring landforms offset by the fault, 
and collecting samples for radiocarbon 
dating and Monte Carlo modeling to find 
changes in the slip rate. This has impor-
tant implications for how scientists think 
about fault behavior and earthquake 
predictability, which is directly related 
to earthquake hazard assessment for 
the LA Basin. 

University of Arizona Ph.D. candidate 
Andrea Stevens is investigating some 
of the easternmost mountains in the 
Andean region - the Sierras Pampeanas 

in Argentina.  Their location (literally 
translated	as	“mountains	in	the	plains”)	
poses a puzzle to geologists. These moun-
tains are as far as 500km away from 
the nearest tectonic plate boundary and 
there are large swaths of flat plains 
separating peaks. Stevens is utilizing 
low temperature thermochronology and 
sedimentology to constrain the timing 
and style of deformation and exhumation 
of the Sierras Pampeanas mountains.

The scholarship is in its fourth year 
supporting women during their gradu-
ate studies.  The original bequest was 
given from Harriet Evelyn Wallace, 
who was one of the founding members 
of the Geoscience Information Society 
(GSIS), a national organization and 
AGI Member Society that facilitates the 
exchange of information in the geosci-
ences.  The scholarship is awarded to 
the top 1-2% of applicants who most 
exemplify strong likelihoods of success-
ful transitions from graduate school into 
the geoscience workforce.

The American Geosciences Institute is 
a nonprofit federation of geoscientific and 
professional associations that represents 
more than 250,000 geologists, geophysi-
cists and other earth scientists.

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.
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Kristina Pourtabib, SA-3410 
pour1824@vandals.uidaho.edu

Another Round  
of Optics

In previous TPG articles I have men-
tioned the importance of integrating 
Optical Mineralogy into an undergradu-
ate curriculum, either as a stand-alone 
course or taught as part of a Mineralogy 
class, and I think it’s about time that I 
revisit this subject. At my current uni-
versity Mineralogy is a course taught in 
the spring semester, hence the reason 
why I have been thinking about optics 
in depth lately. I still strongly believe 
that Optical Mineralogy is an integral 
part of the geology curriculum, and it is 
a tremendously useful and intuitive way 
to identify minerals using the Polarized 
Light Microscope (PLM.) Optics is an 
important tool that most of, if not all 
geology students and professionals alike 
have had to take at some point in their 
geology career. Unfortunately, many 
new geology students are not being 
adequately exposed to learning optical 
mineralogy, and in turn, optics is being 
slowly phased out of some curriculums. 
My affinity towards optical mineralogy 
is what helped me to really enjoy the 
research process as an undergraduate 
student, and it is also what helped me 
to get into graduate school. To think that 
some new geology students might have 
little to no knowledge regarding optical 
mineralogy makes me wonder why this 
important application of mineralogy is 
being overlooked. 

Don’t get me wrong; when I first 
learned optical mineralogy I was utterly 
confused, but from the moment I suc-
cessfully located my first interference 
figure I was hooked and wanted to 
learn	all	about	this	“abstract”	world	full	
of indicatrices and becke lines. Now, 
just like any other class in geology, 
I know that Optical Mineralogy isn’t 
for everybody, and some might even 
argue that geology is moving in a more 
computer-based/analytical direction and 
the offered coursework at a university 
needs to accommodate that change. To 
this statement I would argue that isn’t 

every new mineral required to be charac-
terized optically? And isn’t it important 
that we remember and continue to teach 
the fundamental concepts of mineralogy 
so that future generations can keep this 
information alive? How are we supposed 
to foster an appreciation for all concepts 
tied to mineralogy if we don’t devote 
an adequate amount of time to learn 
the fundamentals? Optical Mineralogy 
is not an easy concept for some under-
graduates to grasp and maybe that’s a 
reason for why less and less time is spent 
teaching optics. Even in the mineralogy 
lab that I currently TA, only a few weeks 
are spent teaching Optical Mineralogy 
and even that seems like a very little 
amount of time for the students to grasp 
the concept of applying optical mineral-
ogy to identifying an unknown grain. 
During the first day or so of teaching 
Optical Mineralogy in the lab, I could 
tell that the students were struggling to 
understand some of the information and 
figure out what the practical application 
of optics was. As soon as the students 
were left on their own to try and get 
interference figures and figure out optic 
class and optic sign of their unknown 
minerals, I could see their faces light up 
one by one as they were able to set up 
and view their first interference figures 
successfully. From that point, trying to 
interpret what they were seeing took 
a little bit of time, but they eventually 
were able to recognize what interference 
figure they were looking at and use that 
information to decipher their figure 
further. Even though my students are 
already moving on from optics in order 
to start their next unit, I’d like to think 
that some of them grew to appreciate 
the tedious yet rewarding process that 
is Optical Mineralogy. Perhaps it’s just 
wishful thinking but I’d like to believe 
that some of my enthusiasm for optics 
brushed off on them in the end. 

Optical Mineralogy is a unique and 
beautiful way to look at how light 

interacts with a mineral’s structure 
and chemistry. Although it can be com-
plicated work, it is a rewarding process 
that requires finesse and skill to achieve 
suitable results. I don’t think many of 
us geologists forget the first time we 
glimpse an interference figure on a 
PLM, and it’s an experience that I’d like 
to see continue on within the geology 
curriculum. 
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Reinvigorating 
Washington and Lee’s 
AAPG Chapter
Franklin Wolfe, SA-4334 
wolfef16@mail.wlu.edu

This is currently an exciting time for our AAPG Student 
Chapter. During the 2013-2014 school year, our chapter was 
dormant. In Fall 2014, our former president Andy Roberts 
took the initiative to reboot our chapter by holding officer 
elections and the first chapter meetings in over two years. 
Still, our chapter remained somewhat inactive throughout 
the 2013-2014 school year as we struggled to obtain funding 
from the university. Despite this setback, we made great 
strides to rebuild our student membership and participation, 
met monthly throughout the year, and took actions to ensure 
a productive 2015-2016 school year. 

The 2015-2016 school year began strongly thanks to a gen-
erous grant from the L. Austin Weeks Undergraduate Grant 
Program for Student Chapters for which I had applied the 
previous spring. As our chapter president I set our first course 
of action to elect additional, new officers: Marshall Woodward 
(Vice President), Joe Beninati (Treasurer), and Andrew 
Clements (Secretary). The officers then met to make plans 
for the 2015-2016 school year. At that meeting, we devoted 
our energies toward identifying ways to strengthen outreach 
of our AAPG student chapter on campus, such as providing 
educational opportunities, promoting communication among 
members, and helping members to build a network of individu-
als with whom they share interests.

For example, each morning, the Chapter’s new energy 
industry newsletter is emailed to all members and some select 
non-members (51 total recipients). The newsletter includes 
The Energy Journal by Christopher Harder from the Wall 
Street Journal and links to additional energy articles selected 
from websites such as Forbes (http://www.forbes.com) and 
Breaking Energy (http://breakingenergy.com). Chapter news 
and information about upcoming key events sponsored by 
the Washington and Lee Geology Department are also com-
municated. The newsletter has been a great success and has 
sparked conversations and inspired members to seek and share 
additional, related articles through the newsletter.

In Fall 2015, we hosted a session on opportunities and plan-
ning for graduate school that brought together students and 
professors of the Washington and Lee Geology Department; 25 
students and 4 professors attended. Students had the oppor-
tunity to hear from professors about their experiences and to 
gain knowledge first-hand about the graduate level research 
environment. Students gained a better understanding about 
how the application process works, including how to contact 
graduate school professors about openings in their programs. 
Personally, this helped me search for potential graduate 
schools with a critical perspective and better prepare for find-
ing programs I felt would be good fit for me. 

Lastly, we laid the groundwork for a productive winter 
semester. This semester we will host Dr. Seth Cantey, Assist-
ant Professor of Politics at Washington and Lee who specializes 
in Middle Eastern Politics and American Foreign Policy. He 
and Dr. Christopher Connors (Geology Department Head and 
AAPG Faculty Representative) will participate in on a panel 
to discuss the impact that petroleum has on global politics 
with an emphasis on OPEC, the Middle East, and America’s 
relationship with this region.  We will advertise this special 
program to the entire student body and anticipate students 
outside of our AAPG chapter, such as those majoring in politics, 
to attend. In April, we will host Andrew Head, a Washington 
and Lee senior who heads the Williams Investment Society’s 
Energy	Group−a	student-led	investment	group	that	controls	
a portion of the school’s endowment in the energy sector. He 
will deliver a ‘market report’ on the energy industry with 
an emphasis on the current situation of low-energy prices 
in global markets. Our last event will be feature the AAPG 
Distinguished Lecturer, Barney Issen, who has over 3+ 
decades of experience at Chevron. He will deliver a talk on 
3D seismic interpretation.

We are excited about these unique opportunities to learn 
about the geologic, political, and economic aspects of the petro-
leum industry. We hope that the progress that our chapter has 
made this year, building off the momentum of the previous 
year, will inspire the officers next year to take the chapter one 
step further. We have learned that having an active AAPG 
Chapter on campus goes a long way in supplementing the 
classroom experience with additional learning opportunities. 
I encourage geology departments without student chapters to 
take the initiative to start their own. Further, I also encour-
age preexisting chapters to look for ways to reach their full 
potential by increasing student involvement and hosting a 
diverse range of educational opportunities.

How can we invigorate our AIPG inactive student  
chapters?

Members of the Washington and Lee Geology Department and 
AAPG Student Chapter get together for a group photo at last year’s 

end of the year celebration.
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The Sedimentology and Stratigraphy 
of the Upper Cretaceous Strata in 
Western Staten Island, New York

Raphael Ketani, CPG-09003, 
new York State department of 
Environmental Conservation

Abstract
This study is primarily based on infor-

mation obtained during hydrogeological 
investigations of the strata under the 
Fresh Kills Landfill and under the 
adjacent Brookfield Avenue Landfill in 
Staten Island, New York. The intent 
of this study was to create detailed 
descriptions of the sedimentology and 
stratigraphy of the Upper Cretaceous 
strata under the study area. Such a 
study would aid future investigations 
of the geologic and hydrogeologic condi-
tions under Staten Island,  and similar 
depositional environments. Sediment 
cores were recovered to bedrock from 
each boring with the lithology and other 
sedimentologic features described for 
each soil core. The formations repre-
sent distributary channel sands, levees, 
crevasse splay sediments, marshes and 
upland swamps within floodplains, 
interdistributary bay deposits, the proxi-
mal marine environment and prodeltaic 
silts and clays. The sedimentology and 
stratigraphic relationships of the beds 
below the study area, the information 
from the sediment cores and the con-
structed cross sections, together with 
descriptions of the two formations, have 
allowed the author to interpret that the 
Lloyd Sand and the Raritan Clay are 
present. This allows for the correlation 
of the formations under the study area 
with the Raritan Formation in eastern 
New Jersey and Brooklyn, Queens and 
Long Island, New York.

This paper focuses on the sedimentol-
ogy and stratigraphy of the study area. 
A second part of this study reviewed the 
palynolgy (pollen) data, which suggests 
that more data is needed to distinguish 
between the Upper and Lower Cretaceous 
environments. The results and interpre-

tations from the palynology evaluation 
will be presented in a future TPG issue.

Introduction
This paper is a synthesis of the 

author’s professional work as an engi-
neering geologist with the New York 
State Department of Environmental 
Conservation. This work included moni-
toring the installation of approximately 
500 soil borings and the construction of 
approximately 300 groundwater moni-
toring wells in the Fresh Kills Landfill, 
Staten Island, New York. The work also 
included examining soil cores obtained 
from beneath the Brookfield Avenue 
Landfill, which abuts the Fresh Kills 
Landfill to the east (Figure 1). The 
installation of the soil borings and the 
wells formed the basis for hydrogeo-
logic investigations of each landfill. 
The investigations were undertaken to 
understand the movement of the ground-
water and leachate and the potential 
for offsite migration. Additionally, this 
paper was written to of provide detailed 
descriptions of the sedimentology and 
stratigraphy of the formations in the 
study area and aid to future geologic 
and hydrogeologic investigations within 
Staten Island, and also similar deposi-
tional environments.

Previous Investigations
Much of the data presented in this 

paper came from the Site Investigation 
Report Brookfield Avenue Landfill 
(Wehran Engineering, 1983a), the 
Hydrologeologic Investigation Fresh 
Kills Landfill Solid Waste Disposal 
Operations Plan (Wehran Engineering, 
1983b), the Hydrogeological Evaluation 
Old Muldoon Area Fresh Kills Landfill 
Report (Wehran Engineering, 1988), 
the Site Investigation Plan for the 

Arthur Kill Ash/Residue Disposal Site 
Report (Wehran EnviroTech, 1990), the 
Fresh Kills Leachate Mitigation System 
Project Final Hydrogeological Report 
(International Technology Corporation 
et al., 1993), and the Brookfield Avenue 
Landfill Remediation Project Final 
Remediation Investigation Report 
(Camp Dresser and McKee, 1998).

Methods of Study
Soil borings were installed within 

the footprint and along the perime-
ter of each landfill mound (Figure 2). 
The soil cores were examined by the 
author. Additionally, information from 
boring logs contained in the Wehran 
Engineering reports (1983a, 1983b and 
1988), the IT Corporation hydrogeological 
investigation report (IT Corporation et 
al., 1993) and the Brookfield Avenue 
hydrogeological investigation report 
(Camp Dresser and McKee, 1998) was 
used in the study. Daniel C. Walsh had 
also examined the D, B and BR series of 
logs. This information was also reviewed 
by the author and is included in the 
study. 

The author first split open each soil 
core by inserting a sharp, broad knife 
blade parallel to the length and 1/4 to 
1/3 of the way into the core. The blade 
then slowly rotated until the two halves 
of the core completely separated. This 
method insured that the bedding, color 
patterns, textures, clast-to-clast rela-
tionships, and other features remained 
intact. 

Each sample was examined for litho-
logic class, grain size of grain size range, 
bedding, color of mottling, the presence 
of conchoidal fracturing, the presence of 
concretions, occurrence of fossils, silt and 
clay content, stiffness, field dilatancy, 
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relative soil density, field plasticity and 
estimated hydraulic conductivity.

Global Geologic Setting
Deposition of the Raritan Formation 

took place during the first of two regional 
transgressions that occurred through-
out New Jersey and along much of the 
east coast of the United States. The 
transgression began during the Late 
Cenomanian Stage and ended during 
the Early Turonian Stage. This event 
was part of a worldwide transgression 
that began during Albian time and ended 
during the Turonian (Olsson et al., 1988). 

Local Geologic Setting
 The Upper Cretaceous strata lie 

at the top of the northern limb of the 
Raritan Embayment where it meets 
the Long Island Platform and dip to the 
southeast (Zapecza, 1989). Sugarman 
(email communication, 2014) stated that 
the regional dip of the Atlantic Coastal 
Plain was no more than 0.50° southeast; 
however, a dip of 0.11-0.65° (1.9-11.4 
meters/kilometer or 10-60 feet/mile) for 
the Atlantic Coastal Plain was deter-
mined by Zapecza (1989). Cross sections 
drawn as part of the study (Figure 5 and 
Figure 7) indicate that the strata dip 
from 0.46-0.92°. 

The Upper Cretaceous strata under 
the study area are contiguous with 
strata of the same age that are pres-
ent throughout southern and eastern 
Staten Island. In the study area, the 
Upper Cretaceous strata consist of, in 
ascending order, the Lloyd Sand and the 
Raritan Clay of the Raritan Formation 
(table below). Upper Cretaceous sedi-

ments overlie weathered bedrock and 
residuum of a variety of pre-Cretaceous 
metamorphic and sedimentary rocks. 
The strata are overlain by Pleistocene 
glacial sediments which are, overlain by 
Recent marsh sediments, and municipal 
solid waste. South of the study area, the 
Raritan Formation contacts the Upper 
Cretaceous Magothy Formation (Lyttle 
and Epstein, 1987). 

The northern limit of the Cretaceous 
sediments is defined by a buried gla-
cial erosional feature which the author 
has named the “Toe of the Buried 
Escarpment.”	The	location	of	the	escarp-
ment is represented by the thin gray 
line in Figure 2 that starts above bor-
ing IT-001, continues to borings IT-308 
and IT-801 and ends above boring D16. 
Despite glacial erosion, the Upper 
Cretaceous sediments thicken signifi-
cantly to the south and are from 40 
meters to more than 50 meters thick. 

Stratigraphy 
Raritan Formation- 
Lloyd Sand

In the study area, the Lloyd Sand is 
0-18.4 m thick (Figures 3 to 7) and is 
very light olive gray (5Y7/1) to olive gray 
(5Y5/1). The sand grains range from very 
fine to very coarse, with fine to medium 
sizes being most common. Conglomeratic 
sand layers with fine pebbles up to 7 mm 
are present at the base and a little above 
the base of the formation. Roundness is 
predominantly angular to subangular. 
The great majority of the sand grains are 
clear, however, white, gray, moderate 
orange pink (10R7/4 and 5YR8/4), and 
black grains are usually present. Mica 

flakes may be uncommon to common, 
and plant fragments are uncommon. 
Bedding is not visible in the sediment 
samples, and cementation is absent. 
Field hydraulic conductivity is low to 
high. Sediment samples demonstrate 
that the base of the Lloyd Sand is uncon-
formable with the weathered bedrock 
and the bedrock. The fine sand layers 
at the top of the formation grade quickly 
into the Raritan Clay. 

At the locations of borings XB-2 in 
Figure 3 and IT-045D (Figure 2), 21m 
thick distributary channel sands are 
present which grade upward from a 
very coarse conglomeratic sand to pre-
dominantly very fine to fine sand. At 
location GW-29, the Lloyd Sand fines 
upward into a fine to medium sand. The 
Lloyd Sand in the study area has been 
interpreted by the author as having been 
deposited as point bars in distributary 
channels and meander belts in a del-
taic environment. Buxton et al. (1981) 
and Smolensky et al. (1989) have made 
similar interpretations for the deposi-
tional environment of the Lloyd Sand in 
Brooklyn, Queens and Long Island, New 
York. Owens and Sohl (1969), Olsson et 
al. (1988), Zapecza (1989), Sugarman 
(1996) and Jengo (2011) interpreted 
the environment of deposition for the 
stratigraphically-equivalent Farrington 
Sand in New Jersey as being fluvial point 
bar or channel bar deposits.

Raritan Clay- 
Lower Unit

In the study area, the typical thickness 
of the lower unit of the Raritan Clay rang-
es from 0-13.8 m (Figures 3 to 7). The for-
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Table 1. Correlative regional Upper Cretaceous strata under the study area, eastern New Jersey and Brooklyn, Queens and Long 
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Olsson et al., 1988; Soren, 1988; Smolensky et al., 1989; Zapecza, 1989; Sugarman, 1996).
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mation is predominantly light olive 
gray (5Y6/1) to olive gray (5Y5/1) with 
moderate red-brown (10R4/6) mottling. 
The moderate red-brown mottling varies 
from irregular ovals several millimeters 
in length to streaks which are slightly 
greater than one centimeter. In the area 
of Raritan, New Jersey, to the southwest, 
the moderate red-brown mottling is vis-
ible in the sidewalls of the clay pits and 
is only present where the clay is directly 
overlain by a thin ironstone layer. The 
sediment samples are very thinly bed-
ded. The clay is dense to very dense and 
becomes more difficult to split open with 
increasing depth. The clay becomes dry 
at depth and plasticity for the unit is 
generally high. 

The clay is commonly adjacent to 
predominantly fine to medium-grained 
quartz sand layers. As represented by 
the filled black circles in Figures 3 to 5, 
river channel sands are incised into the 
clay from locations IT-305 to D12 and 
from IT-044I to IT-005. The thickness 
of the distributary channel sands aver-
ages 13.5 m, but reaches 14.5 m thick at 
GW-29 (Figure 6). 

The lower unit of the Raritan Clay 
underlies the entire study area, with 
the exception of the western quarter of 
Section 1/9/ of the Fresh Kills Landfill 
(though an outlier exists at the loca-
tion of IT-010). At locations IT-511 and 
IT-044I, the lower clay unit has been 
interpreted as residing in a slumped 
river channel (Figure 5). The slumped 
sediments may have originated as the 
result of sediment consolidation land-
slides, glacio-isostatic deformation, or 
possibly due to an episode of seismic 
activity.

Raritan Clay- 
Upper Unit

The upper unit of the Raritan Clay is 
present under the southeast corner of 
Section 1/9 (Figures 3 to 5), the eastern 
half of Section 2/8 south of the Toe of 
the Buried Escarpment (Figures 3 and 
6), the southwest quarter of Section 2/8 
(Figures 3) and the Brookfield Avenue 
Landfill (Figures 3 and 7). From loca-
tions IT-045I to IT-307 (Figure 3), the 
upper unit is overlain by a light gray 
(5Y6/1) predominantly very fine to fine 
sand layer of limited areal extent.

Figure 3 indicates that the upper unit 
is complexly interbedded with the lower 
unit under the Fresh Kills Landfill, and 
is 0-14.1 m thick varing in color from 
olive gray (5Y4/1) to olive black (5Y2/1). 

In contrast, the upper unit exists only 
as outliers under the Brookfield Avenue 
Landfill. Bedding is very thin. Silt con-
tent is moderate to high and very fine 
to fine sand is present in pockets and as 
laminae. Mica is uncommon to common, 
plant fragments are absent to common 
and iron sulfide nodules are occasionally 
present. The sediment samples are stiff 
and dense, plasticity is slight to moder-
ate and dilatancy is slight to moderate 
when moist, though moisture content is 
generally low. Lignite laminae from less 
than one millimeter to a few millimeters 
thick and lignite interbeds are common 
at locations IT-310, GW-29, and PZ-2BR 
(Figure 3). The hydraulic conductivity 
is very low to low depending on the silt 
and sand content. Sulfurous odors are 
apparent with freshly opened soil cores. 
Thin interbedded layers of sand with 
very fine to fine sand grains are present 
in the upper unit from IT-307 to GW-29 
(Figure 3). In association with the layers 
of interbedded sand, a thicker lenticular 
body of sand is present at the location of 
boring O-20.

The depostitional environment for the 
entire Raritan Clay within the study 
area has been interpreted by the author 
as either the interdistributary bay or 
an upland restricted deltaic environ-
ment such as a floodplain containing 
swamps or marshes. Lusczynski and 
Swarzenski (1966), Buxton et al. (1981) 
and Smolensky et al. (1989) have made 
similar interpretations for the environ-
ment of deposition for the Raritan Clay in 
Brooklyn, Queens and Long Island, New 
York. Owens and Sohl (1969) interpreted 
the environment of deposition for the 
Woodbridge Clay in New Jersey as being 
lowland swamp or as the inner neritic 
shelf. Owens et al. (1977) interpreted 
the sediments as representing prodeltaic 
deposits. Jengo (1995) interpreted the 
environment of deposition of the lower 
part of the Raritan Clay as the delta 
front. This interpretation was based, in 
part, on the presence of concretions in the 
unit with fully marine fossils. However, 
Jengo  considered the upper unit as hav-
ing been formed in the floodplains, inter-
distributary bays, tidal flats, marshes 
and mangrove swamps. Sugarman 
(1996) interpreted the environment of 
deposition as either the marginal marine 
or the interdistributary bay.  

Conclusions
The consultants who wrote the Fresh 

Kills Leachate Mitigation System 

Project Final Hydrogeological Report 
(International Technology Corporation 
et al., 1993) stated that the strata 
under the study represented the Lower 
Cretaceous Patapsco Formation due to 
the dominance of Lower Cretaceous pol-
len. The sedimentology and stratigraphy 
of the Patapsco Formation differs from 
that of the Cretaceous sediments under 
the study area. The Patapsco Formation 
is described as comprising interlensing 
sands, silts and clays. The clay is thick 
and massive with laminated silt-clay 
successions and thinly interbedded fine 
sand and silty clays. Fine to medium 
sands predominate. Coarse grained sedi-
ments with gravel and coarse sands are 
less common (Brenner, 1963; Glaser, 
1969). However, Owens and Sohl (1969), 
Soren (1988), International Technology 
Corporation et al. (1993), Jengo (1995 
and 2011) and Sugarman (1996), state 
that the Farrington Sand and the Lloyd 
Sand consist of fine to medium sand, 
with layers of coarse sand with gravel, 
and fines upward. They also state that 
the Woodbridge Clay and the Raritan 
Clay consist of a lower light gray unit 
with dense refractory clay at the bottom 
which is overlain by a dark gray unit con-
sisting of very thinly bedded micaceous 
clay with thin layers of very fine sand. 
From the examination of the sediment 
cores, the author has determined that 
the Lloyd Sand exists under the study 
area as a discrete thick layer of primarily 
very fine to very coarse sand with layers 
of gravelly sand. Also evident is that the 
Lloyd Sand is directly overlain by the 
Raritan Clay which contains a lower 
light gray, dense, refractory clay unit 
and an upper dark gray, micaceous, very 
thinly bedded clayey silt unit (Figures 
3 to 7).

The information gained from the 
Fresh Kills Landfill and Brookfield 
Landfill hydrogeological investigations 
suggests that a division of the Upper 
Cretaceous sediments under the study 
area into the Lloyd Sand and the Raritan 
Clay is reasonable. These formational 
designations were made based upon the 
sedimentology of each unit, the strati-
graphic interrelationships, and similar 
manners of deposition to the Farrington 
Sand and Woodbridge Clay of New 
Jersey. Considering all of the informa-
tion that had been generated by the 
study, the author views the areas from 
eastern New Jersey to Staten Island and 
Long Island as consisting of one contigu-
ous depositional region.
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Figure 1. Study area Fresh Kills Landfill and Brookfield Avenue landfill

Figure 2. Areas in cross section.
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Figure 3. Cross section A-A’ at the southern limit of the Fresh Kills and Brookfield Avenue Landfills.

Figure 7. Cross section B-B’ at the southern and eastern limits of Section 1/9 of the Fresh Kills Landfill.
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Figure 5. Cross section C-C’ from northwest to southeast across sections 1/9 and 2/8 of the Fresh Kills Landfill.

Figure 6. Cross section D-D’ from northeast to southewsst across Section 2/8 of the Fresh Kills Landfill.
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Figure 7. Cross section E-E’ from northwest to southeast across the Brookfield Avenue Landfill.
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Site Characterization in Karst and 
Pseudokarst Terrains - Practical 
Strategies and Technology for 
Practicing Engineers, Hydrologists 
and Geologists 

AIPG members Richard C. Benson, 
CPG-03686 and Lynn B. Yuhr, MEM-
1249, recently authored the first book to 
focus on site characterizations in karst 
and pseudokarst.  The book is a practical 
guide for performing effective charac-
terizations in some of the most difficult 
and complex geologic conditions.  

The purpose of a site characteriza-
tion is to understand the 3-dimensional 
geologic framework.  A well-done site 
characterization is the cornerstone to 
all geotechnical, groundwater and envi-
ronmental projects, for it is the geology 
along with man-made impacts that 
controls the stability and hydrology 
at a site.  Once we have adequately 
characterized the geologic conditions 
we can carry out remediation, design, 

and construction, model flow, and make 
risk assessments that are accurate and 
reliable.

The book consists of three parts:
•	 Part	 I	 provides	 a	 discussion	 of	 the	

nature and examples of karst and 
pseudokarst conditions which can 
range from voids of a few inches to 
gigantic caverns of hundreds of feet.  
Karst conditions can develop due to 
natural or man-made causes and 
often are the result of a combination 
of both.

•	 Part	II	provides	a	practical	strategy	
and the process for obtaining more 
complete and accurate site character-
izations.  An introduction to the many 
“off-the-shelf”	methods	available	for	
site characterization is provided and 
this section also includes numer-
ous illustrative examples.  While 
no single method can be successful 
in resolving all geologic conditions, 
when the appropriate methods are 

used as an integrated system the 
results can significantly increase the 
chances of detecting problems and 
provide confidence in the data.

•	 Part	III	provides	three	complete	case	
histories.
Although the book title suggests it is 

applied to karst (sinkholes and caves) 
or psuedokarst (subsidence over mines 
or subsidence due to water or oil with-
drawal), the concepts apply to all site 
characterization efforts. 

The authors are a father and daugh-
ter team with combined professional 
experience of more than 80 years provid-
ing consulting services.  For the most 
part, the book is based on their hands-
on experience working in both karst 
and pseudokarst conditions within the 
United States, the Bahamas, much of 
the Caribbean, Guam, Hawaii and the 
Panama Canal Expansion.

AIPG Members Announce Recently Published Book
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Our Saves Count Also
Bill Feyerabend, CPG-11047

My teenage escape trips to the old 
mining towns of southwestern Idaho 
were what got me into geology. Reading 
the history of the west, the names I 
always envied where the guys who found 
major mines and mining districts. They 
are the names that history remembers.

Once I became a practicing geologist, 
that spotlight only became stronger. We 
all know the discoverers. First, of course, 
is J. David Lowell, whom I have never 
had the opportunity to meet. I did have 
the good luck to work for and with people 
who found things where they were not 
supposed to be. There was Chuck Smith 
and Frank Alsobrook at US Borax who 
found the Rockingham, NC glass sand 
deposit and the special group at Gold 
Fields Mining: Mike Smith at Mesquite, 
Steve Brown, John Zimmerman and 
Paul Tietz at Chimney Creek (now 
Twin Creeks), Elmer Winter and Andy 
Schumacher at Mule Canyon and Curt 
Everson at Elkhorn. It may take luck 
to make a discovery but when you are 
around people like those you realize that 
it sure helps to be a good geologist and 
you do hope some of it rubs off.

They deserve the plaudits because 
those discoveries not only created a lot 
of wealth and work for others, but for a 
time allowed us to suspend the normal 
bounds of everyday life when the future 
seemed unlimited as the assays poured 
in. I can actually claim one discovery 
for myself. Unfortunately that discovery 
muddles along the economic/uneconomic 
boundary depending upon metal prices, 
but it still gives me pleasure to know that 
I arrived in April via a horrible jeep trail 
to unheated rock cabins at 3,800 meters 
in the Chilean Altiplano and, with only 
the most general regional geologic infor-
mation, was ready to drill in September 
and saw it grow into a proper camp and 
generate lots of work for people. 

So I thought discovery was our pur-
pose in the greater scheme. But times 
change and the world has moved more 
away from established companies mak-
ing the discoveries and on to diverse 
groups with diverse financing sources 
both discovering and developing depos-
its. 

Recently I was reminded of another 
valuable service we provide in today’s 
world. I had the opportunity thanks 
to Tim Alch to present at AEMA in 
Spokane. His feedback focused me on 
explaining how investors can make bet-
ter decisions in today’s economic reality 
when they listen to advice from a solidly 
seasoned geologist. 

Coincidently, after returning from 
Spokane I had lunch with a gentleman 
whom I now count as a friend. He had 
hired me to look at properties in China. 
One of those had very reasonable looking 
historical trench maps – in Chinese – 
which made it look like a very consistent 
quartz vein in terms of both width and 
grade. There also were many plan maps 
for adits below the trenches showing 
multiple veins. I had four days for the 
field exam. The first two days we were 
told that rains made the access road too 
slippery. I have already learned that it is 
a bit of a red flag in the third world when 
things happen to cut the field examina-
tion time short. We spent those days in 
the hotel trying to sort through their data 
which turned out to be a bit like trying 
to push, poke and prod a water balloon 
into standing upright. 

Now down to two days, I used the time 
to go to as many of the more accessible 
lower adits as possible. Another red flag 
was when they said that we could not 
access one or two of the adits I selected. 
What I found in those I entered were 
multiple veins which generally were cen-
timeters – not meters - wide, occasionally 
swelling to a meter width, offsets by 
post-mineral faults and with stopes on 
the few wider spots despite their claim 
that there had been no production (must 
have been locals robbing the company). 
Afterwards when working in MapInfo, I 
found the adit vein maps diverged sig-
nificantly from the historical trenches 
maps no matter what I did. When you 
drive up to the property, the bright blue 
metal roof of the large mill building is 
what stands out through the thick forest. 
I took one lunch to walk the mill circuit. 
It really did not make sense to me, a 
geologist, and there were several gaps 
in the piping and the equipment was all 
rusty and fourth hand. Despite the claim 

of no production, you could see tailings 
in the creek below the mill. 

Needless to say, I raised a lot of red 
flags. As we lunched, my friend told me 
that after my visit he had other people 
look at the property in detail and my 
observations from two days were spot 
on. Not investing not only saved him 
money, but he told me that it also saved 
his reputation. 

To be honest, saving his reputation 
felt as good to me as my one discovery. 
That conversation and organizing my 
thoughts for AEMA Spokane brought 
to	mind	that	today	those	“saves”	are	an	
important service we provide the world. 
We need to be proud of our ‘saves’ and 
educate people about the value that we 
bring to today’s investors.

William Feyerabend, is an Arizona-
based CPG who has written Technical 
Reports on properties in six countries 
on four continents. He was part of the 
development team for the Marston, NC 
glass sand deposit; the Mesquite, CA 
and Chimney Creek (now Twin Creeks), 
NV gold mines, exponentially enlarged 
the resources at Brisas, Venezuela 
while Project Manager and found the 
Paguanta, Chile deposit. He currently 
is working on a lithium brine opportu-
nity found by applying his knowledge 
from writing four Technical Reports on 
Clayton Valley, NV to properties outside 
those areas.

Section Leadership Award 
deadline May 31

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 
May 31 of each year. The awardees 
will be announced in early July 
so they may attend the annual 
meeting.
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Geothermal Energy-Current Status 
and Future Possibilities

Savanna Sampson, Carli Fenimore, and 
Colby Bernanrdo. Tandon School of 
Engineering- new York University

Abstract
The geology of our planet possesses an almost unlimited 

supply of energy that can be captured and used. The intense 
heat derived from the Earth – geothermal energy – is theoreti-
cally more than adequate to supply humanity’s energy needs. 
Its widespread use would promote national security and help 
the United States and other countries become less dependent 
on fuels from often unreliable foreign markets. Geothermal 
energy has negligible environmental impacts. The concern 
over the rising level of Greenhouse gases in the atmosphere 
is driving industrial development away from reliance on fossil 
fuels and is providing an incentive for the use of renewable 
energy. 

There are several limiting factors that inhibit widespread 
reliance on geothermal energy as a major player in world-
wide energy production. Plant sites need to be placed where 
heat is most accessible: where the crust is thin – near plate 
boundaries – or at hot spots, places proximal to the surface 
and near existing energy infrastructure. The unique nature 
of each potential geothermal plant site poses a challenge to 
financing and cost projections. 

The ongoing development of flexible geothermal power gen-
eration and storage systems will allow geothermal plants to 
more efficiently capture the Earth’s heat and take advantage 
of the excess energy generated in off-peak hours. The disad-
vantages do pose a meaningful threat to the more widespread 
use of geothermal energy. Regardless, current research and 
energy growth projections strongly indicate that within the 
next 50 to 100 years, geothermal energy will become a more 
substantial contributor to the world’s energy supply. 

Introduction
Over the past 100 years the energy industry has fashioned 

innovative and creative alternative solutions for power sup-
ply. Many of these developing technologies rely on natural 
renewable sources such as wind and solar. However, these and 
other potential new energy sources are not limited to those on 
or outside the Earth’s surface. Internally, the geology of our 
planet possesses an almost unlimited supply of energy (in the 
form of heat) that can be captured and used. This intense heat 
derived from the Earth – geothermal energy – is theoretically 
more than adequate to supply humanity’s energy needs. The 
reason why geothermal energy is such a tempting alternate 
power supply is because of its abundance and presence in many 
areas around the world.

Geothermal energy is ubiquitous because of the nature of 
the Earth’s crust and the geothermal gradient. Magma in 
the lower asthenosphere and mantle underlies the relatively 
brittle surface of the continents and oceans. At an average 

temperature of 300 degrees Celsius (C), magma is capable of 
generating an enormous amount of heat. This heat is dissi-
pated towards the surface at an average rate of 30 degrees C per 
km. So at relatively shallow depths (within 5 km of the surface) 
this heat can be captured and used in power generation. The 
most widely used method of geothermal energy exploitation 
is hydrothermal convection. This system is a basic loop where 
cool water is injected into the crust, then heats up to steam 
and rises to the surface where it is captured. The steam then 
is used in a pneumatic system to provide pressure to operate 
(turn) turbines which then generate electricity. The subse-
quent condensate is then returned to the system and re-used. 

how it Works
There are three distinct methods to capture geothermal 

energy: dry steam, flash, and binary (Goldstein and Hiriart). 
Dry steam is a technology where the steam is extracted directly 
via heating from a subsurface geothermal reservoir in order 
to power a generating turbine. The spent steam is condensed 
and re-used. 

The flash steam method generates heat by varying pres-
sures. If the pressure of liquid in the system - water at the 
boiling point - is lowered, the heat energy in the water is 
reduced to a level equal to the final pressure. The energy - 
or enthalpy - made available when pressure is reduced will 
evaporate some of the water, producing flash steam. However, 
only a portion of the condensate evaporates as flash steam. 
How much depends on the enthalpy in the condensate at the 
initial and the final pressures. Typically, significant amounts 
of make-up water need to be added to this type of system.

Figure 1. Global Geothermal Use.
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Binary technology is when the geothermal water is kept at 
a constant pressure rather than being flashed to steam. This 
geothermal water then will heat another fluid, referred to as 
a	“working	fluid”	which	will	have	a	lower	boiling	temperature	
than water and will vaporize. This vaporized working fluid is 
used to power the turbines. The binary method is considered 
a closed-loop system with no emissions and is isolated from 
surface resources such as ground water. Figure 2 illustrates 
the differences between each of the methods

Why Geothermal?
Geothermal energy is a renewable resource as it is con-

stantly replenished by a virtually unlimited and reoccurring 
(geologic) heat production process. As such, geothermal energy 
can be an attractive solution to the current dilemma of finding 
natural non-polluting power. As geothermal energy systems 
are brought to larger scales, over 3500 megawatts of electricity 
have been generated, which makes it a close competitor to fossil 
fuel based generation. Figure 3 shows the trend of generation 
capacity for each type of geothermal energy system production. 

Geothermal energy has many advantages that make it a 
compelling choice for future power generation. Its widespread 
use would promote national security and help the United 
States and other countries to become less dependent on fuels 
including from often unreliable foreign markets. In 2014, the 
United States imported nearly half of the crude oil processed 
in its refineries. While these rates have gone down in the past 
few years, the reliance the United States has on imported 

fossil fuels remains consider-
able. Foreign fossil fuels are in 
high demand and, because they 
are non-renewable, sources are 
finite and diminishing. Energy 
independence would free finan-
cial resources for other, more 
socially beneficial uses and help 
foster better working relation-
ships with foreign countries 
(IEA, 2007; Valentine, 2011).

Geothermal energy has neg-
ligible environmental impacts. 
Water availability does not 
affect the use of geothermal 
energy. For example, several 
geothermal plants are in the 

western part of the United States 
and although that area is prone 

to drought and low water supply, geothermal power plants 
are not significant competitors for water use (Matek and 
Schmidt, The Values of Geothermal Energy: A Discussion of 
the Benefits Geothermal Power Provides to the Future U.S. 
Power System). Geothermal liquids are primarily brines or 
salt saturated water solutions. Fresh water is not used and 
in many cases once the plant is done using the water, it can 
be reclaimed for either industrial or agricultural applications. 
Geothermal energy plants take up less land area than other 
types of power generation plants, including conventional sys-
tems and other renewables.

Geothermal energy also has the potential to serve as excel-
lent heat sources for thermal desalination processes (Davies 
& Orfi, 2014; Gude, 2016). The concern over the rising level 
of Greenhouse gases in the atmosphere is driving industrial 
development away from reliance on fossil fuels and is providing 
an incentive for the use of renewable energy (Osmani, et al., 
2013; Mai et al., 2014; Tokimatsu et al., 2016). Geothermal 
processing has no combustion phase, which essentially 

eliminates the emissions of greenhouse gases; however, for 
both the dry and flash steam methods, the steam turbine 
condensers used to process the geothermal energy also can 
release small quantities of CO2 from condensate and steam 
reprocessing (Duffield and Sass). These types of plants emit 
about five percent of the CO2 that a coal-fired plant of equal 
size would emit. 

In contrast, binary plants use a closed loop system 
which has a near zero emission rate because the gases are 
eventually returned to the reservoir. Table 1 compares 
the emission levels of a geothermal energy system to an 
equivalent coal burning power plant. While not CO2 free, 
emissions of Greenhouse gases related to energy production 
from geothermal sources are orders of magnitude lower 
when compared to those created by fossil fuels (Figure 4). 

Greenhouse gas emissions from geothermal energy plants also 
stack up favorably compared with other types of fossil fuels 
such as fuel oil and natural gas. While natural gas releases 300 
kilograms of carbon dioxide per megawatt-hour, geothermal 
produces less than half that amount, 120 kilograms of carbon 
dioxide per megawatt-hour (Matek and Schmidt, The Values of 
Geothermal Energy: A Discussion of the Benefits Geothermal 
Power Provides to the Future U.S. Power System).

GEOThERMAL EnERGY-CURREnT STATUS And FUTURE POSSIBILITIES

Figure 2. Different Methods of Geothermal Energy.

Figure 3. Generation Capacity for Different Geothermal Methods.
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GEOThERMAL EnERGY-CURREnT STATUS And FUTURE POSSIBILITIES

Geothermal ener-
gy operational costs 
are lower than the 
costs associated with 
more traditional fos-
sil fuel facilities. Once 
a geothermal plant is 
constructed, it is less 
capital intensive to 
keep it operational 
(Matek and Gawell, 
The Economic Costs and 
Benefits of Geothermal 
Power). Geothermal 
plants have no external 
costs related to the pur-
chase or transportation 
of fuel stocks or the con-
trol or management of 
emissions. Unlike fossil 
fuel produced energy, 
the cost of geothermal 

energy’s basic raw material, heat from the Earth, is fixed.

Good, But not Perfect
Despite geothermal energy’s clean and renewable nature, 

there are several limiting factors that inhibit widespread 
reliance on it as a major player in the world’s total energy 
production. Geothermal energy currently accounts for 
less than one percent of the world’s energy production 
due in part to the difficulty of scalability and greater than 
average financial risk. 

As with many real estate based businesses, geother-
mal	 energy	 is	 all	 about	 “location,	 location,	 location.”	
Geothermal energy comes directly from heat radiating 
through the crust of the Earth and plant sites need to 
be placed where that heat is most accessible: where the 
crust is thin – near plate boundaries – or at hot spots, 
places where upwelling, near permanent mantle plumes 
are proximal to the surface. The more heat a plant can 
gather from the crust, the cheaper it will be to build and 
the more energy it can reliably produce. 

In locations near plate boundaries such as California, 
the Philippines and Iceland, geothermal plants can be 
incredibly efficient. California generates more than five 
percent of its energy requirements from geothermal 
sources while the two island countries generate over 
20 percent of their power needs (Duffield and Sass). In 
other parts of the United States, the western half of the 

country is higher in seismic activity than the 
eastern half. This leads to a warmer crust 
and a more suitable environment for siting 
geothermal plants. Note in Figure 5 that 
the distributions of geothermal plants are 
primarily in the western half of the country, 
where seismic activity is greater. Geothermal 
plants in Iceland, Japan, and California have 
long records of safe, reliable energy produc-
tion in these and other seismically active 
areas (Major et al., 2007; Jousset et al., 2011).

The limited availability of hydrothermal 
activity also hinders scaling of geothermal 
technology. Unlike other power plants that 

use coal or nuclear energy, geothermal plants are bound to 
specific locations where heat is near the surface and readily 
available. For each proposed location, geologic surveys must 
be conducted to test the suitability of the site. These surveys 
quantify the extent of available heat and play a key role in 
final plant-site selection; however, the potential changes in 
land use may conflict with existing local economies as land 
owners may be reluctant to share existing infrastructure. As 
history has shown during the development of coal, hydro-
electric, and (more recently) photovoltaics, the electrical 
distribution infrastructure will expand to accommodate new 
energy sources. Such trends currently are underway in the 
geothermal industry (Bosselman, 2011; Glassley, 2014; Braun 
& Hazelroth, 2015). 

Similarly, the unique nature of each site poses a challenge to 
financing and cost projections. Due to site specific variations in 
heat flow, estimating the capital and long term operation and 
maintenance resource needs for a specific geothermal plant 
can vary greatly. These problems are not entirely unique to 
geothermal plants, but the challenges can serve as barriers to 
entry for widespread deployment of the technology. 

Perhaps the most daunting concern related to geothermal 
scalability is the fact that other sources of energy dominant 
the market. This is due in part to the lesser-restricted (site) 
construction guidelines for other technologies, but mostly 
because of the relative production capacity. The majority of 
the world’s energy comes from coal, petroleum, and natural 

(lbs/MWh) dry Steam Flash Binary natural 
Gas

Coal

CO2 59.82 396.3 - 861.1 2200
CH4 0.0000 0.0000 - 0.0168 0.2523
PM2.5 - - - 0.1100 0.5900
PM10 - - - 0.1200 0.7200
SO2 0.0002 0.3500 - 0.0043 18.75
N2O 0.0000 0.0000 - 0.0017 0.0367

Table 1. Comparison of Emission Levels of the Different Methods of Geothermal to Other 
Forms of Non-renewable Energy.

Figure 4. Carbon Dioxide Emission per 
Energy Method.

Figure 5. Favorable Geothermal Zone and Plants in the United States.
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gas and there are real concerns whether other energy sources 
can completely satisfy the required (and growing) demand. 

Where does Geothermal Energy Go  
from here?

The heat generated within the Earth is constant and 
predictable; however, our energy needs are not. Creating 
excess supply via geothermal means may be a challenge in 
the event of a surge in demand. As a developing technology, 
ways to solve peak demands and other supply-side issues are 
under way. New, more efficient drilling techniques create the 
possibility to scale geothermal to achieve output on par with 
coal or nuclear powered plants (Goldstein and Hiriart). The 
development of flexible power generation and storage systems 
will allow plants to more efficiently capture the Earth’s heat 
and take advantage of the excess energy generated overnight 
to funnel it back into the system when it is needed. Using new 
technology, particularly enhanced geothermal systems which 
rely	on	natural	“hot	tank”	designs	(Olasolo	et	al.,	2016),	geo-
thermal energy can become a realistic option to replace coal 
and petroleum generated energy and may soon be more widely 
utilized as a renewable energy source. Current U.S. installed 
geothermal capacity is approximately 4,000 megawatts, which 
generate about 15 billion kilowatt hours of electricity per year; 
equivalent of 25 million barrels of oil (GEA, 2013). Worldwide, 
development of geothermal power sources is expected to peak 
by 2030 and account for up to 10 percent of global energy 
production (Manzan & Agugliaro, 2013; Zheng, 2015). These 
projections do not take into account improvements to existing 
systems or the roll-out of new technologies (Hepbasli, 2008).

Geothermal energy is a field that is continuing to develop 
in terms of innovation and power generation productivity. The 
disadvantages, although small in number and large in impor-
tance, do pose a meaningful threat to the more widespread use 
of geothermal energy in the future. The demand for geothermal 
energy is increasing largely due to its comparatively low cost 
of plant development, environmental benefits, essentially 
unlimited resource availability, and anticipated economic 
advantages (Stober & Bucher, 2013; Rybach, 2014). Current 
research and energy growth projections strongly indicate that 
within the next 50 to 100 years, geothermal energy will become 
a more substantial contributor to the world’s energy supply, 
eventually helping to replace coal and other fossil fuels. 
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The Reading Geologist-Book Reviews
James A. Jacobs, CPG-7760

There are important books full of 
equations and theory which are housed 
in university libraries, and there are 
other practical books which working 
professionals actively rely on as refer-
ence material. The books reviewed in this 
installment of The Reading Geologist 
fit into the second category and can be 
identified in a professional’s library as 
the ones with the yellow sticky notes, 
the handwritten comments in the page 
columns and the dog-eared pages. The 
books reviewed in this column can be 
used for training of new staff, as techni-
cal manuals for professionals wanting 
to update their knowledge, or for those 
wanting some case studies for specific 
field tasks or projects. The first three 
books were published within the past 
year or two. The fourth was published 
in 2011, but is worthy of review based 
on the significantly greater attention 
focused by regulatory agencies in recent 
years regarding erosion and sediment 
control issues.

Rarely does one find a summary and 
compilation of forensic geochemistry 
techniques as useful and practical as 
this volume. Dr. Ioana G. Petrisor docu-
ments the current biochemistry meth-
ods of forensic analysis and provides a 
wealth of case examples to demonstrate 
the methods. It is written in easy-to-

understand language and the wide range 
of actual cases or hypothetical case stud-
ies really helps to explain the original 
forensic challenge, the limitations of the 
data, and the interpretations. 

Going through the tools of the modern 
scientific expert, the author is a Ph.D. 
biochemist by training and she specializ-
es in environmental forensics and litiga-
tion support. She is also well known as an 
instructor with the AEHS (Association 
for Environmental Health and Sciences) 
Foundation and EOS (Environmental, 
Outreach, and Stewardship) Alliance. 
Dr. Petrisor teaches both online and 
in-class environmental forensic courses. 

Unlike many geochemistry books on 
the market, Environmental Forensics 
Fundamentals: A Practical Guide is writ-
ten primarily for environmental profes-
sionals (and litigators) in the field, and 
it could be used to spice up a college or 
university environmental geochemistry 
course as well. Environmental forensic 
science related to contaminant history 
helps to unravel the complex industrial 

Environmental Forensics Fundamentals,  A 
Practical Guide, by Ioana G. Petrisor
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history of particular chemical releases. 
The forensic approach described in this 
book is critical in providing information 
to help litigants and regulatory agencies 
address possible responsibility in pollu-
tion claims and cost allocation to various 
parties of past assessments, subsurface 
investigations and remedial actions.  For 
those wanting to expand their forensic 
geology practice or those who enjoy 
crime scene television shows, this book 
will explain the science behind environ-
mental forensic investigations. The 455 
page hardcover book is published by CRC 
Press/Taylor & Francis Group.

 

Written by an international group 
of scientists and engineers from North 
America, Europe and Australia, and 
edited by experts in environmental 
chemistry, the Permeable Reactive 
Barrier provides the necessary direc-
tions for implementing permeable reac-
tive barrier (PRB) technology. Where 
appropriate, the permeable reactive bar-
rier (PRB) technology is a terrific passive 
groundwater treatment technology for 
a variety of contaminants, including 
metals, chlorinated solvents, petroleum 
hydrocarbons, and other compounds. In 
the simplest form, the concept of a PRB 
(courtesy, USGS, 1999) is shown below:

The PRB allows groundwater to pass 
through a buried porous media. The 
media reacts with and destroys the con-
taminants or immobilizes or adsorbs the 
target compounds. As one of the noted 
American authors associated with the 
development of the PRB concept, Scott 
Warner has a strong PRB overview 
article in the book. Although now called 
PRB technology, over the past 25 years, 

the remediation literature has called vir-
tually the same technology by the follow-
ing	names:	“permeable	treatment	zone,”	
“applied	 reactive	 treatment	 zone,”	and	
“permeable	 reactive	 treatment	 zone.”	
Another twist to PRB technology as 
described by the US EPA, is referred 
to	as	 “funnel	and	gate.”	 In	 funnel	and	
gate, the barrier or funnel channels or 
focuses the groundwater through the 
treatment media. Because installation 
of funnels is relatively expensive, the 
funnel and gate technology works well 
when groundwater direction is relatively 
constant. The funnel can be an imper-
vious material such as plastic or steel 
sheet piling, vertically installed plastic 
or other impermeable material. The gate 
holds the treatment media and can be 
permanently installed in place, or be 
constructed of a removable treatment 
module. 

Some of the reactive treatment mate-
rials for use in PRBs include granu-
lar iron metal for use in changing 
saturated redox conditions to treat 
certain metals, some chlorinated sol-
vents, nitrobenzene, and chlorofluoro-
hydrocarbons. Biological media provide 
sources of carbon, hydrogen or oxygen 
to treat some chlorinated solvents, chlo-
rinated pesticides, benzene, toluene, 
ethylbenzene, and xylenes (BTEX) com-
pounds, perchlorate, and specific metals. 
Other treatment media described in 
the book include phosphatic materials 
(apatite), zeolites (ion-exchange) and 
organophillic clay. Granular activated 
carbon can also be used as a sorbent for 
chlorinated solvents and certain hydro-
carbons, but must be changed-out before 
breakthrough occurs.

From a practical standpoint, having 
one book with 13 different articles by 
the leading proponents of this innovative 
and sustainable technology is useful for 
the practicing environmental profes-
sional.  Almost all the chapters contain 
case studies. The first few chapters of 
the book provide a good overview of 

the technology. The chapter on PRB 
design and construction technologies is 
enhanced with numerous plan view and 
cross-section sketches as well as photos 
from field installations. Other chapters 
describe groundwater modeling involv-
ing PRBs, the impact of trace elements 
and impurities in the treatment media, 
and various contaminant-specific case 
studies related to “hexavalent chro-
mium,”	nitrate,	arsenic,	radionuclides,	
aromatic compounds, and other com-
pounds. 

Long-term treatment and remediation 
of	 groundwater	 by	 “pump	 and	 treat”	
and other extraction technologies is 
often energy intensive and sometimes 
unusually costly. This passive ground-
water remediation technology is a great 
addition to the sustainable, low-energy 
approach toward groundwater restora-
tion, when it is applied to sites having 
optimal subsurface lithologies, treatable 
contaminants, and consistent ground-
water flow direction. Although PRBs 
have been in operation for almost 25 
years, there are few published books 
available with a good compilation of the 
technology with numerous case studies 
for the practicing geologist or engineer. 
This practical book covers all the infor-
mation needed to plan, design, model 
and apply a cost-effective and sustain-
able PRB technology. The hardcover 
book is 333 pages, and is published by 
CRC Press/Taylor & Francis Group.

 
 
 

Like many geologists, I have a well-
worn copy of the first edition of the 
environmental calculation manual by 
Jeff (Jih-Fen) Kuo, Ph.D., P.E., origi-
nally published in 1999 with 263 pages. 
That was a highly useful book when it 
was first published. Fifteen years later, 

ThE REAdInG GEOLOGIST

Permeable Reactive Barrier: Sustainable 
Groundwater Remediation edited by Ravi 

Naidu and Volker Birke 

Practical Design Calculations for 
Groundwater and Soil Remediation, Second 

Edition Hardcover by Jeff Kuo
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the second edition is 304 pages and is 
even much better than the original. The 
current book is clear and concise and 
updates the concepts and adds important 
text for better descriptions and more 
detailed information about in situ and 
ex situ remediation technologies. The 
author is well qualified, and he explains 
the basics of how to determine soil, soil 
vapor and groundwater contaminant 
mass. Besides discussing mass-balance 
concept and reactor design, the book 
features remedial design calculations 
for the vadose zone related to soil bio-
remediation, bioventing, in situ chemi-
cal oxidation, thermal destruction, soil 
washing and soil vapor extraction. 

The chapter on groundwater 
remediation addresses extraction calcu-
lations, cone of depression, capture-zone 
analysis, activated-carbon adsorption, 
air stripping, ex situ biological treat-
ment, in situ biological treatment, air 
sparging, biosparging, metal removal by 
chemical fixation, in situ chemical oxida-
tion and advanced oxidation processes. 

Dr. Kuo is a chemical and environ-
mental engineer who worked in the 
environmental engineering industry for 
more than ten years before joining the 
Department of Civil and Environmental 
Engineering at California State 
University, Fullerton in 1995.  He has 
been teaching students since that time. 
At the time of his first edition, there 
were few books that working profes-
sionals could reference to explain the 
practical issues associated with remedial 
design. The author’s practical environ-
mental engineering experience includes 
design and installation of air strippers, 
activated-carbon adsorbers, soil vapor 
extraction systems, bioremediation sys-
tems, and flare/catalytic incinerators 
for groundwater and soil remediation. 
These experiences provide the practical 
knowledge and case studies that are 
described in the book. The only suggested 
improvement might be the addition of 
diagrams and figures in the next edition. 

There are many engineering books 
that have some calculations or examples, 
but none of those books contain the level 
of detail and wide variety of problems as 
the updated book by Dr. Kuo. This book 
is essential for those designing subsur-
face remediation systems or performing 
mass calculations. The hardcover book 
is published by CRC Press/Taylor and 
Francis Group.

Geologists need to be able to use their 
geologic knowledge of sedimentation 
and erosion in new ways. In California 
and other states, erosion and sediment 
control, especially at construction sites, 
has become more important for regula-
tory agencies to permit and enforce the 
surface water aspects of the Clean Water 
Act. During recent years of develop-
ment and construction increasing in 
many areas of the nation, violations of 
stormwater and pollution prevention 
requirements on construction sites have 
resulted in regulatory fines and negative 
newspaper articles focused on violators 
of erosion control practices. 

An erosion control expert, Jerald S. 
(Jerry) Fifield, Ph.D., has more than 
40 years of experience in methods used 
for reducing sediment and erosion on 
construction sites. 

Like many of the books reviewed here, 
this book is a practical manual for geolo-
gists and others with the appropriate 
education and experience who want to 
expand their practice into the area of 
sediment and erosion control plans. 

Dr. Fifield addresses water-quality 
impacts from nonpoint-source pollution, 
regulatory agency requirements, and 
risk determination. The book includes 
chapters on the National Pollutant 
Discharge Elimination System (NPDES) 
general permits, stormwater pollution 
prevention plans (SWPPP), and how to 
develop and review effective plans for 
site-specific construction projects. The 
book is well written, and the dozens of 
diagrams are annotated. 

The importance of this book is that 
construction projects are usually highly 
visible and since many construction 
firms are not expert in erosion control, 
geologists have the opportunity to pro-
vide expertise and prepare site-specific 

plans that can offer the added benefit of 
solving sediment control before excava-
tion and grading starts. Best manage-
ment practices (BMPs) and tests to 
evaluate the effectiveness of erosion con-
trol methods are described. The author 
also includes a chapter on assessing the 
limitations of sediment control methods. 
Once the sediment and erosion control 
plans are prepared, field documentation 
is the next step. 

There is a chapter on inspecting 
and maintaining sediment and ero-
sion control measures, and calculating 
performance goals and effectiveness of 
sediment and erosion control plans. This 
volume provides practical and effective 
ways to control erosion and sediment 
movement at construction sites and is a 
must-have for field geologists perform-
ing erosion control work. The paperback 
book is 344 pages and published by 
Forester Press.

Reviewer: James A. Jacobs, CPG-
7760, is a Principal Geologist at 
Clearwater Group with more than three 
decades of experience. He has won four 
Fulbright Senior Scholar awards and 
has co-authored four books, including 
two published in 2014: Oil Spills and 
Gas Leaks (McGraw-Hill) and Acid Mine 
Drainage, Rock Drainage, and Acid 
Sulfate Soils (Wiley). He can be reached 
at jjacobs@clearwatergroup.com 

Designing and Reviewing Effective Sediment 
and Erosion Control Plans; 3rd Edition by 

Jerry S. Fifield.
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