
   Volume 54, Number 3              Jul.Aug.Sep 2017T H E  P R O F E S S I O N A L  G E O L O G I S T





FEATURES

   
AIPG National Officers Elections Results  3 
  
AIPG National Conference Schedule & Registration    4 

AIPG’s Continuing Professional Development Program 
David M. Abbott, Jr., CPG-04570  6

AIPG Introduces New Member Category “Nationally Licensed Geologist” 
R. Douglas Bartlett, CPG-08433, Adam Heft, CPG-10265  11 
 
Student Scholarship Essays   12

Tales from the Field 
A Close Call in Vazante 
John L. Berry, CPG-04302   25

Georgia Scholarship Winners  26

One Alternative Exposure Pathway of Volatile Organic Compound (VOC) 
Vapors from Contaminated Subsurface Environments into Indoor Air - Legacy 
Sewer-Plumbing Systems 
Albert L. Lamarre, CPG-06798  28

Foundation of the AIPG Silent Auction Announcement  44

50+ Year Membership Milestones  45

A Philosophical Inquiry  46 
 

INSIDE THIS ISSUE

On the Cover: Salinas de Maras is an ancient salt 
mining operation in the Sacred Valley of the Inca 
along the Urubamba River, Peru at an elevation of 
3,100 m (10,200 ft). More than 3,000 small ponds 
were constructed beginning between 200 AD and 
900 AD during pre-Inca times. Highly salty water 
emerges from the Qoripujio spring close to the head 
of the valley. This water is diverted into an intricate 
system of tiny channels constructed so that the 
water runs gradually downhill to the ponds. Almost 
all the ponds are less than five meters square in 
area, and none exceeds thirty centimeters in depth. 
After filling the ponds, salt harvesting begins after 
several days of evaporation by scraping the sides 
and bottom of the pond. These ponds have been 
operated communally by salt “farmers” since at 
least Inca times. The farmers necessarily cooperate 
on the maintenance of the feeder channels, the side 
walls and the water-entry notch, the pond’s bottom 
surface, the quantity of water, and the removal of 
accumulated salt deposits. Photo taken by Doug 
Bartlett, CPG-8433. 
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AIPG’s  CPD program has changed.  AIPG’s new 
CPD program and logging method are described 
in the article, “AIPG’s Continuing Professional 
Development Program in this issue.
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AIPG National Officers Election Results

2018 President-Elect
(2019) President

Keri A. Nutter
CPG-11579

Anchorage, Alaska

2018 Vice President

Jeffrey J. Frederick
CPG-10989

Sayville, New York

2018-2019 Secretary

Anne Murray
CPG-11645

Stuart, Florida

AIPG 2018 
NATIONAL

EXECUTIVE
COMMITTEE

President -
R. Douglas Bartlett, 
CPG-08433
Scottsdale, Arizona

President-Elect -
Keri A. Nutter,
CPG-11579
Anchorage, Alaska

Past President -
Adam Heft,
CPG-10265
Holt, Michigan

Vice President -
Jeffrey J. Frederick,
CPG-10989
Sayville, New York

Secretary -
Anne Murray,
CPG-11645
Stuart, Florida

Treasurer -
James R. Burnell,
CPG-11609
Golden, Colorado

Editor -
John L. Berry,
CPG-04032
Austin, Texas

The four Advisory Board Delegates 
will be elected at the Advisory Board 
Meeting on September 23, 2017 in 
Nashville, Tennessee.
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2017 Conference Schedule - Nashville, TN 
Friday

Sept. 22 5:30 pm—10:30 pm Field Trip — General Jackson Showboat Cruise, Dinner, and Show
(open to all registrants)

Saturday
Sept. 23

8:00 am—12:00 noon AIPG Executive Committee Meeting (open to all registrants)

9:00 am—5:00 pm AIPG Student Career Day
12:00 noon—1:00 pm AIPG Luncheon (open to all registrants)

1:00 pm—4:00 pm AIPG Advisory Board Meeting (open to all registrants)

4:00 pm—4:30 pm AIPG 2017-2018 Joint Executive Committee Meeting & Business 
Meeting (open to all registrants)

4:30 pm—5:30 pm AIPG Foundation Meeting (open to all registrants)

5:00 pm—6:30 pm Student Networking Event with Professionals

Sunday
Sept. 24

7:30 am—5:00 pm Registration — Hotel
7:30 am—6:00 pm Field Trip — Mammoth Cave,Crumps Cave, and Corvette Museum
7:30 am—6:00 pm Field Trip — Harpeth River and Stones River
10:00 am—4:00 pm Exhibitor and Poster Set-up
5:30 pm—6:30 pm TN Section Meeting (open to all)

6:30 pm—8:00 pm Reception — Exhibit Area Open (complimentary for all registrants) 
Rockslide Rendezvous to follow!

6:30 pm—8:30 pm Silent Auction (to be held during the Reception)

8:00 pm—10:00 pm
Rockslide Rendezvous! Come and share your musical talents or 
listen to live music and singing from your fellow geologists, enjoy 
the evening! (complimentary for all registrants)

Monday
Sept. 25

7:00 am—5:00 pm Field Trip — Lookout Mountain and Raccoon Mountain
Field Trip — Big South Fork National River and Recreation Area

7:30 am—8:15 am Section Delegate Meeting (open to all registrants)

7:30 am—5:00 pm Registration — Hotel 
Field Trip — Castalian Springs Mound Site and Wynnewood Museum

8:00 am—12:00 noon AGI Workshop - Creating Meaningful Experiences in School Settings
8:30 am—10:00 am Plenary Session
10:00 am—5:00 pm Exhibits Open
10:30 am—5:00 pm Technical Sessions
12:00 noon—1:30 pm Luncheon with Keynote Speaker (complimentary for all registrants)

6:30 pm—8:30 pm AIPG Awards and Dinner (all attendees welcome with additional fee)

Tuesday
Sept. 26

7:00 am—5:00 pm Field Trip — Gordonsville Underground Zinc Mine Tour
7:30 am—3:00 pm Registration — Hotel 

Field Trip — Jack Daniel’s Distillery Tour
10:00 am—3:30 pm Exhibits Open
8:30 am—3:00 pm Technical Sessions
12:00 noon—1:30 pm Luncheon with Keynote Speaker (complimentary for all registrants)

Nashville Airport Marriott
600 Marriott Drive

Nashville, TN 37214
(800) 228-9290 or (615) 889-9300

Room Block - AIPG2017 or M-7QNOV31
$149+ taxes, Reserve by 9/1/2017
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NAME ___________________________________________________________  COMPANY _____________________________________________

NAME FOR BADGE ________________________________________________________________________________________________________

EMAIL ________________________________________________________________ PHONE ___________________________________________

ADDRESS _______________________________________________________________________________________________________________

CITY _________________________________________________________  STATE _______________________ ZIP _________________________

SPOUSE/GUEST NAME FOR BADGE _________________________________________________________________________________________

EMERGENCY CONTACT NAME _______________________________________ EMERGENCY CONTACT PHONE __________________________

REGISTRATION FEES       (Full registration includes the Excom Meetings, Welcome Reception, 
Technical Sessions, Poster Sessions, Exhibits, and Lunch and Breaks on Saturday, Monday, and Tuesday)

EARLY BIRD
(Before or on 9/8/2017)

REGISTRATION
(After 9/8/2017) TOTAL

AIPG Member Full Registration $425  $525 $  

Non-Member Full Registration $475  $575 $

Young Professional Full Registration (must be AIPG YP Member) $300  $400 $

Daily Registration     □Sat  □Sun  □Mon  □Tues $250  $350 $

Spouse/Guest Full Registration $225  $325 $

Spouse/Guest Welcome Reception Only              $45              $45 $

Student Full Registration / with Sat., 9/23/17 Student Career Day $145 / $160  $145 / $160 $

Student Daily Registration     □Sun  □Mon  □Tues              $95              $95 $

Student Attend Career Day Only (Sat., 9/23/17, Students Only)              $15 $15 $

TOTAL AMOUNT DUE $

FIELD TRIPS (must be registered for the conference) AMOUNT TOTAL
General Jackson Cruise, Dinner, and Show
(Fri., 9/22/17, 5:30 pm - 10:30 pm)   $109 $

Mammoth Cave, Crumps Cave and 
Corvette Museum Tours
(Sun., 9/24/17, 7:30 am - 6:00 pm)

  $139 $

Harpeth River and Stones River Trip
(Sun., 9/24/17, 7:30 am - 6:00 pm)   $99 $

Lookout Mountain and Raccoon Mountain
(Mon., 9/25/17, 7:00 am - 5:00 pm)   $99 $

Big South Fork National River & Recreation
(Mon., 9/25/17, 7:00 am - 5:00 pm)     Cancelled   

Castalian Springs Mound Site and 
Wynnewood Museum Tour
(Mon., 9/25/17, 8:00 am - 1:00 pm)     Cancelled

  

Gordonsville Underground Zinc Mine Tour
(Tues., 9/26/17, 7:00 am - 5:00 pm)   $99 $

Jack Daniel’s Distillery Tour
(Tues., 9/26/17, 8:00 am - 2:00 pm)    Cancelled   

TOTAL AMOUNT DUE $
 

  

Registration

SOCIAL EVENTS • WORKSHOP • DONATION AMOUNT TOTAL

Welcome Reception (Sunday) (please check if attending, included with registration)

AGI Workshop - Creating Meaningful Experiences in School Settings (Mon) 

AIPG Awards and Dinner  (Monday)   

 Please select your dinner choice:
  New York Strip  
  Miso Salmon   
  Vegetarian Quinoa Stuffed Pepper
  Chicken Venetian

  $70  $

Make a Donation to the Foundation of the 
AIPG   $   $

TOTAL AMOUNT DUE  $

TOTAL AMOUNT DUE (from all sections)  $

PLEASE CHECK METHOD OF PAYMENT
  Check Enclosed (payable to AIPG)
  Visa     Master Card     American Express     Discover
  (Credit cards are processed in US dollar amounts only)
 
Card No._________________________________________________ 
Expiration Date______________ CVV ______________
Print name of cardholder ____________________________________

REQUIRED: Credit Card Billing Address (if different from above-street, 
city, state, and zip)  ________________________________________
________________________________________________________

Hotel Information: Nashville Airport Marriott, 600 Marriott Drive, Nashville, TN 
37214, (615) 889-9300, (800) 228-9290. When making reservations, be sure to use 
the group code ‘AIPG 2017’or M-7QNOV31’ to receive the reduced conference rate 
of $149+ tax per night, which will be honored until 9/1/17.

Send completed form to: American Institute of Professional Geologists (AIPG)
12000 Washington Street, Suite 285, Thornton, CO 80241
cld@aipg.org, fax (303) 253-9220, phone (303) 412-6205 
Register on-line at www.aipg.org.

Acceptance of Terms: I understand that by registering for the 2017 AIPG Confer-
ence and Exhibition, I release and agree to indemnify the American Institute of Pro-
fessional Geologists (AIPG), its agents, officers, volunteers and employees from any 
and all liability, claims, lawsuits, damages, losses, costs and expenses of any kind 
which arise out of or result from my attendance at the AIPG National Conference, 
whether or not foreseeable, including, without limitation, personal injuries to me or 
my guests. I also understand that submission of this registration form gives AIPG 
the authority to utilize any photograph or video taken, or uploaded to the conference 
app, of me and/or my products, for conference related publicity (e.g., website, TPG, 
videos, etc.). 

Cancellation Policy: You must send written notification of registration cancellation 
by mail, email, or fax to the AIPG office. Registration cancellations received by Sep-
tember 15, 2017 will receive a refund of their payments minus a $35 processing fee. 
No refunds can be issued for cancellations after September 15, 2017 or for no-shows 
after the meeting. Substitutions welcome. Based on the decision of AIPG, field trips 
are subject to cancellation due to lack of participation. Notification and a full refund 
for field trips will be given in case of required cancellations.
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AIPG’s Continuing Professional 
Development Program

Revised July 2017

David M. Abbott, Jr., CPG-04570
Chair of AIPG’s CPD Program
dmageol@msn.com

The AIPG has had a voluntary 
Continuing Professional Development 
(CPD) program for a number of years.1 

AIPG Certified Professional Geologists 
(CPGs) are recognized as qualified per-
sons for purposes of Canadian National 
Instrument 43-101 Technical Reports 
for mining companies and as competent 
persons for purposes of JORC Code 
reports and similar reports for other 
CRIRSCO-template-compliant min-
ing codes. In addition, various state 
licensing boards and other geoscience 
professional organizations have started 
requiring that some minimum amount 
of CPD be completed. Assuring compli-
ance with the most rigorous state CPD 
requirements is part of the reason that 
those seeking the Nationally Licensed 
Geologist (NLG) title must participate 
in the new CPD program. The revised 
AIPG CPD program has been devel-
oped in response to these developments. 
In addition, the revised AIPG CPD is 
designed to be easier to comply with 
than all previous versions. Among other 
things, AIPG CPD program participants 
will be responsible for keeping track of 
their CPD on their personal computers 
rather than keeping the CPD records on 
the AIPG website. 

AIPG’s CPD program is based on a 
review of the CPD programs of a number 
of professional organizations including 
the programs of the:

• Association of Professional 
Geologists of Ontario (APGO)

• Association of Professional 
Engineers and Geologists of British 
Columbia (APEGBC) 

• Australasian Institute of Mining 
and Metallurgy (AusIMM) (includ-
ing the revisions in effect as of June 
2017 or to become effective in 2018)

• Geological Society of London (GSL) 
for Chartered Fellows, 2017

• Society of Mining, Metallurgy, and 
Exploration Registered Member 
program (SME RM)

• The GSL’s 2017 program provides 
the basis for the simplified CPD 
log sheet.

Participation in AIPG’s 
CPD Program

Participation in AIPG’s CPD Program 
is voluntary for all Members except for 
NLG title holders, who must partici-
pate.2 All other members are encouraged 
to participate to get into the habit of 
recording CPD hours. More and more 

geoscience professional societies are 
requiring that at least some class(es) 
of members must complete a minimum 
number of CPD hours. Experience shows 
that as one becomes more familiar with 
and accustomed to keeping track of CPD 
hours, the number of CPD hours logged 
each year considerably exceeds the mini-
mum number of CPD hours required by 
the most rigorous CPD programs.

Nationally Licensed Geologists 
must participate in the AIPG CPD pro-
gram. NLGs must log a minimum of 16 
CPD hours per year including 1 hour 
devoted to professional ethics.

QPs and CPs: those Certified 
Professional Geologists who want to 
enhance their Qualified Person or 
Competent Person status for mining 
technical reports are encouraged to par-
ticipate in AIPG’s CPD program. While 
participation in a mandatory CPD pro-
gram is currently not required for QPs 
and CPs, this may change. While there 
are variations in the various mandatory 
CPD programs for mining geologists, 
the CPD “standard” for an increasing 
number of professional organizations 
is a minimum of 150 CPD hours accu-
mulated over a rolling 3-year average 
including 3 hours devoted to professional 

1. The original AIPG CPD program, called the CAMP program, was developed in 2000 and had a complicated system of logging activities 
and obtaining CPD points, see the May and June 2000 issues of The Professional Geologist.

2. The old AIPG CPD categories were: (1) successfully completing approved college sponsored course (semester); (2) successfully com-
pleting approved college sponsored course (quarter); (3) monitoring or auditing college sponsored courses; (4) successfully completing 
qualifying courses which are awarded CEUs; (5) successfully completing qualifying seminars, tutorials, short courses, correspondence, 
televised or taped courses or programs; (6) attending qualifying in-house programs sponsored by employers or others; (7) attending 
qualifying programs at technical and professional meetings; (8) teaching, instructing or making presentations at 1 through 7; (9) 
authoring published papers, articles or books; (10) writing “accepted” professional examination problems (ASBOG); (11) professional/
technical society officer, national organization; (12) professional/technical society officer, state or local sections; and (13) membership 
in national technical organizations other than AIPG. Different activities received different weightings or points.
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ethics. While this looks like 50 CPD 
hours per year including 1 hour of ethics, 
the requirement is a rolling 3-year aver-
age so that a lot of hours can be incurred 
in one year and fewer in adjacent year. 
This recognizes that some geoscientists 
do not have as much access to profes-
sional meetings, etc. as those living 
in major geologic centers like Denver, 
Houston, New Orleans, Reno, Toronto, 
or Vancouver, BC. Other, frequently 
younger, geoscientists do not receive 
employer support for attending national 
geoscience organization meetings.

Other AIPG Members are encouraged 
to get into the habit of recording their 
CPD activities. You may become subject 
to mandatory CPD reporting someday 
and it is much easier if you are already 
in the habit of logging CPD hours. AIPG’s 
CPD program is easy to use.

Those AIPG Members who wish to 
be voluntary participants in the CPD 
program and who wish to have their 
CPD Logs reviewed and audited may 
do so by submitting their AIPG CPD 

log.xlsx workbooks to the Chair of the 
CPD Committee, currently (7/17) David 
Abbott at dmageol@msn.com.

CPD Activities
CPD Hours are contact hours recorded 

in 1 of 7 CPD activities areas. This is 
consolidation of the 13 CPD activities 
listed for the old AIPG CPD program on 
the AIPG website. Other societies have 
other CPD activity listings, although 
there is general similarity between pro-
grams. AIPG’s CPD activity areas and 
their 2-letter codes are:

FE: Formal education (tested and 
untested) attended. Report the hours 
spent in classes and labs as well as hours 
spent in study and research.

SC: External and internal short 
courses and webinars attended. The 
courses can be technical or courses with 
a mining or related theme run by com-
mercial organizations, and do not have 
to be taken for credit. Report the hours 
spent in the short courses and webinars.

CM: Technical conferences and 
professional society meetings and 
field trips report the hours spent in 
conferences, meetings, and field trips.

CK: Contributing to knowledge 
can include hours spent leading field 
trips, creating new courses, presen-
tations of papers at conferences, and 
material researched and written for 
publications.

SE: On-the-job Skill enhancement 
or Maintenance can include courses 
to meet or maintain required regu-
latory safety, certification, operations, 
and other programs. For example, the 
courses could include company, MSHA, 
or EPA training; first aid courses, com-
puter software training, etc. 

PR: Private reading of profession-
al publications. Report the hours spent 
reading professional journals, books, 
and similar publications. You may also 
report reading to support ancillary pro-
fessional skills like computing skills.

IE: Industry engagement can 
include hours spent on service to indus-

AIPG’S CONTINUING PROFESSIONAL DEVELOPMENT PROGRAM 

Figure 1 - Taken from GSL’s “Mind Map” of CPD Activities
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try, society committee meetings, men-
toring, public outreach activities, and 
similar efforts. 

The GSL has published a “Mind 
Map” of its CPD activity areas that is 
reproduced as Figure 1. As the revised 
GSL CPD program notes, “Because an 
attempt is being made to classify and 
group a wide range of diverse things 
[CPD activities], it is necessarily an 
artificial and imperfect grouping; there 
are other equally valid ways of ‘slicing 
the cake’.”

Interestingly, activities that AIPG cat-
egorizes as “Contributing to Knowledge” 
are categorized as “Professional Practice” 
by the GSL; see the upper left of Figure 
1. What the GSL categorizes at “On the 
Job” and much of what is in “Other” 
are activities I would categorize as 
professional practice. The point is that 
categorization can be tricky. More impor-
tant that assignment to a particular 
CPG activity is the description of what 
you were doing in the Summary of 
CPD Activity column of the CPD log. 
Experience shows that a particular activ-
ity could be counted in two or more of 
the above CPD activities. For example, 
if you prepare and present a webinar, 
the hours spent in preparation and pre-
sentation of the webinar could be logged 
under SC, short courses and webinars, 
or CK, contributing to knowledge. Pick 
a category. The summary of the CPD 
activity should let reviewers/auditors 
know what you were doing. Assigning 
all CPD activities the same weighting 

factor, something more CPD programs 
are moving towards, eliminates the need 
to make arbitrary choices.

Ethics Hours: professional ethics 
hours can be acquired in one of the 
listed CPD activities. Webinars or ses-
sions at a local or national professional 
society meeting can be devoted to profes-
sional ethics. Reading the “Professional 
Ethics & Practices” column and other 
articles addressing ethical issues in The 
Professional Geologist are an obvious 
private reading form of acquiring ethics 

credit. For this reason, ethics hours are 
recorded as one of the 7 CPD activities 
and also are separately tracked for 
reporting ethics hours. This is discussed 
below in “Keeping track of your CPD 
activities.”

Professional Practice Hours: 
Some CPD programs also track and give 
credit for professional practice activities, 
for the time spend doing your job (your 
billable time). This recognizes that we 
learn new things with each new assign-
ment or even with periodically revisiting 
a previous assignment for which new 
information is available. Professional 
practice time is one activity that is usu-
ally discounted fairly substantially to 
make it more comparable with other 
CPD activity hours. Currently, the AIPG 
CPD program does not track professional 
practice hours, but this could change. If 
you want to track professional practice 
hours, it is easy to add an additional CPD 
activity, PP, to the CPD activities, insert 
an additional row into the “Summary of 

CPD Activity” portion of the worksheet, 
and record the hours. The one change 
would be that “# hours” and “% activity” 
columns should not total or calculate 
the PP hours (even) though the total PP 
hours can be shown.

AIPG’s CPD log.xlsx 
Workbook

Figure 2 shows the top of a worksheet 
in AIPG’s CPD log.xlsx workbook. The 
workbook is designed with the idea that 

each year’s CPD activity will be reported 
on a separate worksheet on which the 
prior years’ CPD can be entered to keep 
track of the 3-year rolling average of 
CPD hours. A separate tab for each year 
allows one workbook to keep track of 
multiple years of CPD in one place. The 
“Blank worksheet” tab can be copied 
into a new tab for each new year. The 
Summary of CPD Activity section at the 
top of each worksheet has columns con-
taining cells that automatically calculate 
the number of hours and occurrences of 
each type of CPD activity engaged in dur-
ing the year. Filling out this workbook is 
explained in the next section.

Keeping Track of Your 
CPD Activities

The experience of working with vari-
ous professional organizations’ CPD pro-
grams reveals that the most difficult 
part of CPD reporting is keeping a log 
of one’s CPD activities. Updating a CPD 

AIPG’S CONTINUING PROFESSIONAL DEVELOPMENT PROGRAM 

Figure 2. The top of a worksheet in AIPG’s CPD log.xlsx workbook
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CPD log, among the things auditors will 
look for are the number of different CPD 
activities engaged in and the percent-
ages of time logged in the various CPD 
activities.

A set of FAQs for AIPG’s CPD program 
has been drafted and will be revised and 
expanded as necessary as the program 
continues. Check the date in the header 
of the FAQ you are using and compare 
that with the date of the FAQ edition on 
the AIPG website, http://aipg.org/cpd, for 
the latest version.

Once a year reporting of CPD hours is 
recommended to participating Members. 
Reporting is only required when a person 
is contacted and told their CPD log will 
be audited.

Audit or Review of CPD 
Logs

An audit or review program of CPD 
logs is the verification part of AIPG’s 
CPD program. Once AIPG’s CPD pro-

gram is fully implemented following 
2017, a random number of participat-
ing Members will be selected for audit 
each year. However, once a participat-
ing Member’s 3-year CPD log has been 
reviewed and approved, that participant 
will not be audited for a succeeding 

AIPG’S CONTINUING PROFESSIONAL DEVELOPMENT PROGRAM AIPG’S CONTINUING PROFESSIONAL DEVELOPMENT PROGRAM

log should be easy and quick so that log 
entries will be made as they occur. While 
the required number of CPD hours may 
seem large, it isn’t when the partici-
pant keeps track of the relevant hours. 
Keeping track of CPD hours is similar 
to keeping and turning in time sheets, 
a necessary part of getting paid (includ-
ing preparing client bills). OneNote™, 
which is part of Microsoft Office™, and 
Evernote™, a free program, are excellent 
programs for keeping easy and quick 
track of CPD activities over the year. 
These programs work on your smart 
phone (Apple or Android), tablets and 
computers (PC or Mac), and synchronize 
instantly between each platform you use. 
Keeping your CPD records on your per-
sonal computer is faster than having to 
periodically log on to a website to update 
your record. It addition, the new AIPG 
CPD log.xlsx will allow you to more easily 
enter your CPD information into another 
organization’s reporting form.

Table 1 presents a listing of CPD 
activities from a table kept in either 
OneNote or Evernote.

Table 2 presents the data from Table 
1 entered into the AIPG CPD report’s 
Excel™ workbook. The AIPG CPD report 
has two additional columns on the left, 
one for the 2-letter CPD activity code 
and one for tracking professional eth-
ics activities and hours. The columns 
have been filled out in Table 2. Note 
that the question in Table 1 for the 
activity on 3/28/17 has been categorized 
as SC, short courses and webinars, in 
Table 2; this is an arbitrary choice. 
Likewise, the time spend on revising 
the SEC’s Industry Guide 7 and the 
SME’s Guide for Reporting Exploration 
Information, Mineral Resources, and 
Mineral Reserves (the SME Guide) 
for the SME’s Resources and Reserves 
Committee is arbitrarily logged as SE, 
On-the-Job Skill Enhancement, which it 

is for those estimating mineral resources 
and mineral reserves.

Table 3 presents the AIPG CPD Log’s 
summary report section of the work-
sheet. The various activities from Table 2 
are organized by type of CPD activity, the 
total hours spent on that activity type, 
the number of separate events logged for 
that activity type, and the percentage of 

time spent on that activity along with the 
total hours spent on professional ethics.

Table 3 shows that the 10 CPD activi-
ties logged in Table 1 covered 4 of the 
7 CPD activity areas, totaled 35 CPD 
hours, and included 6.5 hours related 
to professional ethics. When auditing a 
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3-year period. Further, every partici-
pant will be audited at least once every 
7 years. The details of the CPD Audit 
Program are contained in a separate 
document. The Committee will be devel-
oping and testing audit procedures as the 
volunteer CPD logs are evaluated.

During the first three years of AIPG’s 
CPD program (2018, 2019, and 2020), 
audits will be conducted for the purposes 
of working out any problems in the audit-
ing program and assisting those partici-
pating Members who have been audited 
in properly recording their CPD activi-
ties. Because some participants already 
participate in CPD reporting programs, 
it may be that by the end of 2017, some 
participating Members can report CPD 
for three years and thereby be exempted 
from further review for at least 3 years.

If an audit determines that a par-
ticipating Member is short on approved 
hours, the participating Member will 
have a period of time to bring their CPD 
hours to the minimum required.

AIPG’s CPD log.xlsx worksheet 
requests your birthdate in cell F4. This 
is needed in case the number of partici-
pants in the CPD program becomes so 
large that it will be necessary to spread 
the CPD review program over the whole 
year rather than on a calendar year 
basis. Birthdates become the basis for 
spreading reports out.

Questions About AIPG’s New CPD 
Program

David Abbott is the Chair of the 
AIPG’s CPD Program Committee. He 
will be happy to answer your questions 
about the program. If you have sugges-
tions for program improvements, he’d 
like to receive those as well. Contact him 
at dmageo@msn.com.

TALES FROM THE 
FIELD:

Got an interesting field experi-
ence?
Of Course you do!
Send in your field (or office) 
story and we’ll share it in TPG.

Send tales to Dorothy Combs at 
aipg@aipg.org

Geoscience Online  
Learning Initiative  
(GOLI) - AGI/AIPG

You, as an AIPG Member, are invited and encouraged to submit a presentation 
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 presenters 
(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 web-
site (www.aipg.org).

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

For those who need only an occasional 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 ordering your custom search.
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AIPG Introduces New Member 
Category “Nationally Licensed 

Geologist”
R. Douglas Bartlett, CPG-08433
Adam Heft, CPG-10265

At our January 21, 2017, Executive 
Committee Meeting in Orlando, FL, the 
ExCom Board authorized the formation 
of a new member category and profes-
sional title designated the Nationally 
Licensed Geologist or NLG. It is hoped 
that this new title will be recognized by 
the ASBOG states as a means by which 
NLGs can more quickly obtain perma-
nent or temporary licenses to practice 
in those states that license geologists 
in the US. 

The requirements for the NLG mem-
ber category will include:

1. Certification as a Professional 
Geologist by AIPG (holding the CPG 
credential).

2. Successful passage of both the 
fundamentals and professional practice 
parts of the ASBOG exam.

3. Mandatory participation in AIPG’s 
continuing professional development 
(CPD) program and the logging of at 
least 16 hours of CPD each year, includ-
ing 1 hour devoted to professional ethics.

These requirements are intended to 
meet or exceed the most rigorous state 
regulations for geologist licensure in the 
United States. 

Why is the NLG category 
needed and why should 
AIPG take this on? 

In recent years, there has been a con-
certed effort to deregulate professions 
and thereby ease the restrictions that 
limit individuals from entering those 
professions. This viewpoint originates 
from the libertarian idea that govern-
ment should not be in the business of 
deciding who gets jobs.   While this is 
an admirable concept, in practice it is far 
more complex than simply limiting who 
can work as a professional. Professional 
registration originated to safeguard the 
public from inferior or fraudulent work 
products. Registration, while not a per-

fect shield from problem practitioners, 
provides one mechanism to limit abuses 
and convey the importance of profes-
sional integrity to those who are licensed. 
If there were no geologic licensure and 
one individual in our profession were to 
do something that caused a scandal or 
injury to the public, the whole profes-
sion could become tainted in the public’s 
eye, especially in this day and age with 
social media ready to pounce and quickly 
spread the word.

If governments retreat from manag-
ing professional licensure, we believe 
it is imperative that we (the geologic 
profession) police ourselves to prevent 
poor or unsafe work from occurring. 
This is for ethical reasons and for our 
own protection as a profession. AIPG is 
ideally suited to be the leader of profes-
sional licensure of geologists because our 
organization was founded to represent 
all disciplines of geology. Our members 
work in virtually every geologic field or 
discipline and while the distribution of 
membership in disciplines varies with 
the marketplace for geologic work, AIPG 
has striven to avoid focusing on any one 
discipline. Of prime importance to AIPG 
is the adherence to rigorous standards of 
ethical practice, one of the key drivers 
for licensure.

One of the requirements for maintain-
ing the NLG will be the completion of 16 
CPD hours per year including one hour 
of ethics training. David Abbott, in a 
separate paper for the Nashville meet-
ing, describes the CPD concept and why 
it is so important that it be included in 
the NLG requirements.

By creating the NLG, AIPG is provid-
ing states with the opportunity to main-
tain a high degree of professionalism 
for geologists practicing in their states 
without the governmental bureaucracy 
needed to oversee and regulate geolo-
gists. Over time, as state statutes are 
changed to recognize the NLG, national 
licensure through AIPG will make is 

easier for geologists to practice in mul-
tiple of states without having to pay 
numerous licensing fees. In this way, 
the NLG will provide mobility and cost 
savings to geologists.

Facilitating Multi-state 
Licensing

Once an applicant has successful-
ly applied for an NLG, the member 
will have support from AIPG to obtain 
licenses from other states that require 
licensure. AIPG headquarters will sub-
mit copies of transcripts, resumes, and 
related documents to state boards sim-
plifying the licensing process in states 
recognizing the NLG title. The current 
President and Executive Director of 
ASBOG support AIPG’s NLG concept 
and AIPG will be looking to ASBOG for 
assistance in setting up the program. 
The requirement to meet CPD hours 
per year can be met by simply keeping 
personal CPD records. If the member is 
audited, he/she can submit the personal 
CPD log to the auditor. 

What will this cost AIPG 
and its members?

The number of NLG members in AIPG 
will depend on the effort to deregulate 
geologists; the more rapidly and broadly 
this occurs the more geologists will 
seek the NLG membership in AIPG. At 
the moment, serious efforts to deregu-
late geologists are occurring in Arizona, 
Florida, and Illinois. We expect interest 
in the NLG will start slowly. It may or 
may not even catch on. The cost to AIPG 
will be minimal until such time that 
NLGs become as prevalent as CPGs. 
The cost of the NLG membership is 
initially proposed to be only $30 more 
than the CPG member category, which 
is lower than what many states charge 
for licensure. Our intent is to provide a 
worthwhile service at a modest price.
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My path to geology was not a direct one, but looking back, 
I believe it has been a fitting one. As a kid, I wanted to be 
the first person to do ballet on the moon; this dream has 
foreshadowed my interest in art and science. I want to be a 
geologist because geology, for me, combines my passions for 
the arts and sciences. 

Growing up, my interest in art was a product of the obser-
vational and scientific teaching techniques my mothers used. 
My two moms taught me how to connect with nature and how 
to learn through experimentation, much like the scientific 
method. Darlene, the marine biologist would help me collect 
bugs to learn their behavior, or dissect plants under the micro-
scope to learn how they grew. My other mom, Darcy, was a 
park ranger who introduced me to diverse landscapes where 
I would sit and sketch the funny mountaintops. I developed 
a sensitive perception for details in those afternoons spent 
climbing volcanoes or searching for fossils, but I never thought 
I wanted to study science. 

I continued with fine art in high school and college. During 
undergrad, I completed a B.F.A. thesis project using the print-
making process to explore materials in nature. Specifically, 
I would take field notes on long hikes, noticing repeated pat-
terns in rocks or trees or rivers, and I would analyze those 
patterns back in the studio. Still, I didn’t realize how scientific 

my artistic practice was. 
Then, I took a geology course to fulfill a natural science 

requirement and the light bulb went off! We took a field trip to 
look at sequence stratigraphy and my field notes were almost 
identical to those from my art project. We took samples and 
analyzed them in the lab in the same way I analyzed my find-
ings in the studio. Everything in that science class was visually 
explorative the way art was for me, from interference figures 
to patterns in outcrops. It wasn’t until then that I realized 
how scientific my methods in art were and how artistic sci-
ence could be. And for me, that all came together in geology.

Science and art, for me, are ways of expressing my curiosity, 
and geology combines my interests in drawing and painting 
and ceramics, as well as physics and astronomy and biology. 
In both art and science I am exploring the materials of the 
earth, looking for patterns that tell me how something formed, 
and in both I am seeking to understand, either visually in art 
or physically in science, something unseen and intangible but 
highly observable and perceptible.

Geology honors my dream as a little girl to be a ballerina 
astronaut. These seemingly contradictory interests work 
together so that I may engineer myself a rocket to dance on 
the moon.

Student Scholarship Essays
“Why I want to be a geologist.”

Lindsay Abdale, SA-8503, University of Michigan

AIPG National is proud to announce that we have awarded 18 $1,000 scholarships to undergraduate students pursuing geology 
degrees and careers.  As part of their scholarship application, we asked the students to share with us their reasons for wanting 
to become geologists.  We are sharing their essays here.  Congratulations students!

My passion for the outdoors began 
as a child, as a member of the Boy 
Scouts of America, where campouts, 
hiking, biking, and backpacking were 
constant, though never as frequent 
as I would have liked. In high school, 
I was unable to be outdoors as much 
and I lamented this loss. While in 

high school, I was obsessed with science, wanting to further 
my knowledge of the outdoors and spend more time outside. 
Therefore, upon graduation, I decided to double major in geol-
ogy and biology. Eventually I realized that I wanted to focus 
entirely on the constantly evolving science of geology, and I 
dropped the biology major.

I developed a passion to help others; to improve the environ-
ment and to work towards more efficient and environmentally 
sound processes, while still pushing forward industrially. I 
read about controversies such as the Love Canal and watched 
the movie, Erin Brokovich, and became enthralled by the 
environmental movement. 

As I progressed into college, I realized things were not as 
simple as they seemed; people clamoring for either the unhin-
dered advancement of industry or for the entire extinction of 
resource extraction both oversimplified and over-exaggerated 
the situation. I became determined to find the truth, though 
now I realize, that such a feat is nigh impossible, and is largely 
clouded by misinformation, greed, and fear. 

However, my desire for truth and understanding only grew, 
and I have striven to try to leave less of an environmental 
impact while pursuing my goals. I began research on a flooding 
stream, with the hopes of helping those immediately impacted 
by such disasters, while trying to perhaps understand and 
characterize more of why such things happen, and how detri-
mental the ecologic effects may be. 

As I look forward to graduate school, I know that my pas-
sion for geology, and all science, will continue to grow. I know 
that new technologies will be developed, new hazards will be 
realized, and new applications of geology will be established. I 
hope to play as large of a role as possible in order to further my 
own and other’s understanding of how Earth can be responsibly 

James Bader, SA-8388, California University of Pennsylvania
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My short-term goal is to survive 
another semester of college at Texas 
A&M University. I am passionate 
about geology, and hope to improve 
society through expanding the science. 
Being a certified professional geologist 
would demonstrate that I am qualified 
to practice geoscience and research 

carbonates.
I began my education in the College of Engineering, but 

within weeks, I knew that I had I made a mistake.  Both 
of my parents are engineers, so I had thought that joining 
engineering was the only option. I found that I was bored 
with the subject matter. I reevaluated my skills and interests, 
and landed in geology. My main driver towards the science 
was my part-time lifeguarding job in high school. I worked 
at ConocoPhillips’ wellness center in the Energy Corridor 
of Houston, TX where I heard plenty of engineering related 
talk, but also a fair amount about geology.  Because oil and 
gas sparked my interest in geology, I want to join the petro-
leum industry in the future.  I am particularly interested in 
carbonates, and I currently study the fluctuations in calcium 
carbonate (CaCO3) burial chemistry with Dr. Denise Kulhanek 
of the International Ocean Discovery program. We try to link 
changes in CaCO3 preservation to changes in climate and 
tectonics. Carbonates are the most common source rocks for 
hydrocarbons, and have the potential to provide the United 
States with energy reserves for years to come. 

Calcite and aragonite are polymorphs of calcium carbonate. 

Polymorphs are simply minerals with the same chemical for-
mula but different mineral form depending on physical condi-
tions. Aragonite typically forms at higher pressures, whereas 
calcite forms at lower pressures. Surprisingly, in the oceans 
both calcite and aragonite form, both organically and inorgani-
cally, during alternating periods of time. Changes in spread-
ing rates at mid-ocean ridges may alter ocean chemistry and 
determine which polymorph precipitates. Empirical curves 
relating the calcite-aragonite transition to tectonic cycles exist, 
but they need much refinement to be really useful to petroleum 
geologists. Oil and gas is held in the pores of rocks, and the 
volume of oil that can be held in reservoir rocks depends on 
the mineral constituents: clastics or carbonates (calcite, ara-
gonite, dolomite). If the calcite-aragonite transition could be 
constrained, then this transition between minerals would be 
useful to predict porosity. Knowing the porosity in carbonate 
sources/seals is essential for estimating petroleum reserves. 

Earlier this year, I applied for a Ph.D. program at Oxford 
University in the U.K. to research a project on the calcite-ara-
gonite transition using echinoderm analysis. If I am unable to 
go to Oxford, I will look for other schools with strong programs 
in carbonates, such as Kansas, Miami, or Stanford. Being a 
professional geologist would increase my chances to continue 
doing research  on carbonates within the petroleum industry 
after getting my graduate degree. My short-term goal is to sur-
vive another semester of school; however, my long-term goal is 
to contribute to making the USA more energy independent for 
future generations. Hydrocarbons trapped in unconventional 
carbonate reservoirs are the key.

Melanie Bowen, SA-7485, Texas A & M

Kristina Butler, SA-7010, University of Alaska Anchorage

If you had told me four years ago 
that I would be starting my PhD in 
geology in the Fall of 2017, I would 
have looked at you as if you were crazy! 
In fact, I would have had that same 
reaction if you had told me I would 
choose to dedicate my life to science 
and education. I attended a very small 

international high school. We had very few electives avail-
able and we barely touched on the earth sciences throughout 
middle school and high school. I genuinely was not aware of 
the discipline of geology. Additionally, I was not particularly 
exceptional in math or science so I didn’t even consider a STEM 
field for college. Alas, I spent my young adult years feeling like 
I hadn’t quite found my calling. 

Looking back, my background and interests were clearly 
steering me towards geoscience. I grew up as a Canadian expat 
kid in China. My parents were teachers and loved to travel. 
They made sure we received a well-rounded education with 
a heavy dose of visits to natural wonders mixed in. I spent 
my formative years exploring the karst caves of Kunming, 
China. I also remember my distinct curiosity when visiting the 
Stone Forest, a maze of extremely large tor stones. I wanted 
to understand how these phenomenal features formed and 
when. At the young age of ten years old, I was thinking like a 
process sedimentologist! As time went on, I developed a love of 
outdoor activities such as hiking, always an excellent excuse 
to look at rocks! My rock collection only grew. 

The first time I met a geologist, I just about exhausted 
her with questions. It was like a light bulb went on and my 

inhabited and mined for the improvement of society and the 
development of this planet in the future. 

Helping to expand my and others’ knowledge of Earth, 
helping to mitigate risks that adversely impact others, and 
helping to develop responsible, sustainable ways of using the 

resources around us:  this is what pushes me to continue my 
expedition into the field of geology. I hope to become a mem-
ber of a dynamic and professional science that is relentlessly 
becoming interdisciplinary. Along the way, I hope to spend as 
much time outside as possible, enjoying all that I have been 
privileged to learn. 



14 TPG • Jul.Aug.Sep 2017 www.aipg.org

“WHY I WANT TO BE A GEOLOGIST.”

path started to become clear. I enrolled for my bachelors in 
Geological Sciences that Fall! I quickly honed my interest in 
sedimentology, and had started seeking field work opportuni-
ties by my second year. It was evident to me that my calling 
was to be a field geologist. Now, as I approach the end of my 
bachelor’s degree, I am more confident and excited about my 

future than ever before. Because of my protracted experience 
discovering my passion for geology, I am currently developing 
a summer program for high school girls interested in the geo-
sciences. I want to give them the head start I didn’t have and 
get them excited about undergraduate research. I look forward 
to a dynamic, surprising and fulfilling career as a geologist.

Danny Foley, SA-8517, Northern Arizona University

“Civilization exists by geological 
consent, subject to change without 
notice”. This quote by philosopher Will 
Durant is one that I often began my 
introductory geoscience lectures with. 
I believe an understanding of Earth 
science is critical to our society and has 
motivated me to focus on becoming a 

leader on geoscience issues that affect our future. I have been 
inspired because I have never met a geologist who doesn’t want 
to keep learning no matter what their specialty is. Geologists 
have a gift to offer to the world, as what sets us apart from 
many other professions is that our passion comes from a 
love of our craft and we can share that to spark new ideas 
across various fields. Since receiving my degree in geological 
sciences, I have realized that geology is based on the inter-
relationships between the Earth and humankind. Therefore, I 
want to further advance my knowledge and educate others to 
make a difference in a future career integrating geology and 
geospatial technologies.

After my undergraduate research in planetary science 
I sought to expand my knowledge in geology by combining 
fieldwork, remote sensing, and laboratory analysis. I began 
my Masters intending to map a relatively unexplored region 
of the Transantarctic Mountains. However, the field season in 
Antarctica was delayed, and I instead began to work remotely 
by analyzing aerial photography of the region. Using ArcGIS, 
I applied remote sensing techniques to take geomorphologic 
measurements, and combined these with (U-Th)/He ther-
mochronology to asses the tectonic history of the region. As 
geologists are often met with various challenges, I learned to 
be persistent, organized, and flexible in this broad spectrum 
of research. I found this experience of turning a challenge into 
an opportunity rewarding, as I learned new techniques and 
began to collaborate with others in diverse fields. 

From my determination to pursue Antarctic geology without 
any guarantee of going to Antarctica, when an opportunity 
did come up for a field assistant, I gladly accepted to be a US 
Antarctic Program Grantee. This was a life-changing experi-
ence. If I thought I wanted to be a geologist before, this took 
it to a whole new level. While traveling like the inhabitant of 
a Russian doll - taking a large plane, then a medium sized 
plane, and finally a small ski plane holding a snowmobile 
with field gear inside- to land deep in the field on a remote 
Antarctic glacier, I tried to hold back my excitement to explore 
by casually saying to the pilots, “just another day at the office”.  
Conducting geology fieldwork deep in the Transantarctic 
Mountains in locations where no human had set foot before, 
in order to collect samples for a new innovative study was a 
life-changing experience that made me prouder than ever to 
be a geologist. If I could have known this was an option when I 

was a kid I would have set myself on the geology path sooner. 
Working in the interior of Antarctica was a surreal experience 
diminishing some senses and enhancing others. When the wind 
stops there is no sound and there is nothing giving off a scent, 
the only colors are shades of ice, sky, and rock. Being able to 
witness nature in this pristine setting, and seeing how timeless 
glaciers carved into solid rock that contained tropical plant 
fossils helped me to understand the interconnections of the 
Earth and how many more discoveries there are to be made. 
This further planted my foundation as a geologist. 

After graduation, I wanted to combine remote sensing and 
geology to be a planetary geologist. This brought me to the 
NASA Lunar Reconnaissance Orbiter Camera as a research 
analyst in mission operations alongside Principal Investigator 
Mark Robinson. This was a fascinating experience where 
I learned engineering procedures in instrumentation and 
acquired new skills in computer coding, scripting and line 
command which may help to contribute to the progress of 
the field of geological data analysis. Also during this time, I 
furthered my interest in geoscience education as a Community 
College professor and as an instructor at a Botanical Garden 
developing various Earth science courses. While I lectured to 
mostly enthusiastic retirees at the Garden, I would teach col-
lege students in the morning, this contrast of young and more 
distinguished folks made me learn how to make geology excit-
ing so that anyone could understand. While I found teaching 
at a community college very rewarding, I became interested 
in having a bigger impact. This led me to take research to the 
next level using my geology background and the development 
of new skills to work in a professional career towards  helping 
better manage our environment. 

The direction of my life has been driven by amazement at the 
natural world, on Earth and beyond. I find it critical to better 
understand how Earth and planetary systems work in order 
to maintain a sustainable future and strive to advance our 
knowledge. Whenever I fly, I always seek to sit in the window 
seat in order to look out and explore new terrain, sometimes 
at the expense of looking weird to fellow passengers. As a kid 
I used to collect rocks, and I still do... bringing the rocks I find 
on trips back in my carry-on luggage is always an adventure, 
as I have to explain to airport security why I love rocks so 
much that I am compelled to travel with one… or several. I 
am still driven to know more. My years of university educa-
tion, research, and work experience have not been enough. I 
see new questions waiting to be asked and problems waiting 
to be solved. My curious, analytical nature, along with an 
innate desire to explore, keeps me striving to become a better 
geoscientist. I aspire to take the next big step to accomplish my 
life goals and to live not at the mercy of geoscience processes, 
but with an understanding of and respect for these processes 
that can enrich our lives.
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I want to become a geologist for one 
reason and that is to have a positive 
impact on the world. I want to make this 
positive impact on society through the 
pursuit of research, and the topic I have 
been focusing on and will continue to 
focus on is in the field of hydrogeology. 
My goal and the objective for my 

research is to quantify phenomena controlling “anomalous” 
solute transport, where solutes do not move according to clas-
sical theory. The broader implications of my research pursuit 
are substantial. Currently, humans have contaminated over 
fifty percent of their available freshwater sources and action 
needs to be taken in order to mitigate this. Given an expo-
nentially growing population, there is going to be a day in 
which all available water resources are impacted by humans. 
Being able to accurately predict contaminant transport in 
highly heterogeneous natural systems is going to be a highly 
valued skillset as society moves forward. Geoscientists who 
understand where, when, and how contaminants are going to 
move through aquifers and freshwater resources will be called 
upon to help aid in 
the mitigation and 
cleansing of these 
vital resources. I 
want to be a part 
of engineering the 
solution to this phe-
nomenon as a geolo-
gist who is highly 
trained in hydrology 
and engineering, in order to ensure that uncontaminated fresh 
water is not a term that is going to be lost in history. 

Recent work in Swanson and others (2015) shows that two 
similar zeolite clinoptilolites behaved significantly differently 
in terms of their solute transport behavior. Despite having 
the same intergranular and intragranular porosity, grain size 
and relative mineral composition, the manner in which solute 
was transported through them was different. Although not 
the focus of the publication, this difference led me to simply 
ask: why? Conceptually, from a hydrology perspective, these 
zeolites should behave in the exact same manner, but they do 
not. If these zeolites that are practically identical are behaving 
differently from a solute transport perspective, what does that 
mean when our knowledge is applied to extremely heteroge-
neous natural systems? How would this impact contaminant 
transport in aquifers? I would like to tackle this problem. I 
hypothesize that increasing the heterogeneity of the geologic 
media within a system will lead to more anomalous solute 
transport behavior. However, when coupled with higher flow 
rates, the anomalous behavior will decrease and the system 
will begin to behave more in the way described by the advec-
tion-dispersion equation (ADE). A visual representation of the 
difference between a breakthrough curve (a concentration his-
tory through time) that experiences anomalous solute trans-
port behavior and one that behaves like the ADE is provided 
below from my preliminary undergraduate research; the image 
below shows how the late-time behavior indicates increased 
storage of contaminants in gray. These breakthrough curves 
are from laboratory tracer tests performed on geologic media 

in one-dimensional flow columns. 
To explore this hypothesis, I propose a series of experiments 

that include tracer tests. Logistically the experiments would be 
lab-based to maximize system control. The geologic material 
would consist of three different grain packings: homogeneous 
and heterogeneous sands, which contain only intergranular 
pore space, and homogeneous grain-sized crushed silica glass 
with both a lab-quantified intergranular and intragranular 
porosity. The research will use geophysics to measure bulk con-
ductivities in addition to utilizing a fluid electrical conductivity 
cell to record fluid conductivities for the tracer experiments. 
During the tracer tests the relationship between the bulk 
conductivity and fluid conductivity will be used to study how 
different tracers flow through the column and how the resi-
dence time of the tracers within the immobile pore space affects 
those fluid dynamics. This relationship will be studied through 
the simultaneous recording of bulk resistivity geophysical and 
fluid conductivity measurements during tracer experiments 
through geologic media. These measurements will be used 
to help quantify unknown control parameters on anomalous 
solute transport. Controls would be homogeneously packed, 

but the variations 
of packing configu-
rations are endless. 
The purpose of the 
packing variations 
is to fully under-
stand the solute 
transport behavior 
in a variety of differ-
ent systems to apply 

the results to natural systems. 
The outcomes from the column experiments will be applied 

to developing a more appropriate numerical model for describ-
ing transport phenomena through a natural system. Currently 
the ADE is commonly used to describe solute transport, but it 
fails to describe a majority of natural systems. To explore the 
parameters controlling solute transport, I will run a multitude 
of forward and inverse models to match measured break-
through curves from the lab experiments. These data will be 
used to explore whether an alternate version of the ADE should 
be applied to predict the behavior of natural systems. This 
work will be vital for understanding contaminant transport 
as well as other processes, such as understanding greenhouse 
gas production from denitrification processes in hyporheic 
zones (zones within riparian systems where groundwater and 
surface water reactions occur) that have links to nitrous oxide 
in the atmosphere. 

In addition to being a proponent for the science of hydrology, 
I am excited to be able to give back to the community through 
education about the field. Being able to connect science to 
broader societal application will help aid society in mitigating 
problems such as human controlled groundwater contamina-
tion. In terms of the broader impacts of my work, my plan is 
to mentor high school students and share with them impacts 
of hydrologic principles and how their choices and actions 
impact groundwater resources. To do this, I would like to 
set up a “hydrology day” at my graduate institution, where I 
would develop hands-on lab and field components pertinent 
to hydrology and its broader impacts. Whether that may be 
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Allan Foster III, SA-8349, Colorado School of Mines
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correctly recycling certain materials or how to appropriately 
dispose of certain chemicals, there are a multitude of differ-
ent things that I could share with these students in order for 
them to positively impact their local groundwater resources. 
The broader impacts of science on society start with local com-
munity engagement until behaviors become contagious. I want 
to be an integral part of making this engagement contagious.  

In conclusion, although ambitious, my plan consists of 
completing my bachelor’s degree in the spring of 2017, com-
pleting my master’s in spring of 2019, and continuing with 
my research pursuits in the realm of hydrogeology and con-

taminant transport in order to save the world from ground-
water contamination. I want to give back to the community 
that gave so much to me growing up. I have found my pas-
sion in life and this is why I want to be a geologist.  
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Shane Houchin, SA-8493, Pasadena City College

Geology attracted me for many 
reasons. I have always had a fondness 
for mountains and the simple desire to 
know more about them is what first 
piqued my interest in the subject. This 
interest grew throughout my life and 
in my mid-twenties I decided to return 
to school and pursue a career in the 

natural sciences. I sought to find a career that would engage 
me with the natural world and the hands-on, field-centric 
study of geology was most enticing to an outdoor enthusiast 
such as myself. Before returning to school I was working as a 
tour guide leading camping trips in Yosemite National Park. 
This experience of learning about the natural history of the 
park, and passing that knowledge on to the guests, further 
swayed me towards geology as a field of study. 

This ambition, to better understand our planet and to share 
that understanding with others, is one of the foremost reasons 
I want to be a geologist.  I feel that through education comes 
appreciation, and the more understanding that people have 
of the dynamic interconnectedness of Earth systems, and the 
context of humans in them, the more they will care to move 
society in a sustainable direction – one integrated with natural 
processes as opposed to being in defiance of them. 

Of the many natural science disciplines I find that geology 
provides the most comprehensive perspective on the Earth. 
Going well beyond just rocks, a geologist needs to know chem-
istry, biology, meteorology, hydrology, physics, and math to 
decipher Earth history and relate it to the human experience. 
This makes a geologist particularly well equipped to educate 
and inform, and as the population continues to grow the need 
for such a holistic view of the planet is critical for sustainably 
securing resources and making informed decisions that will 
keep our civilization going into the future. 

A dream of mine that combines both my background in the 
arts and a career in geology is to make geoscience-focused 
documentaries. Like David Attenborough’s Planet Earth, but 
with more emphasis on the rocks. I think that documentary 
films have a powerful ability to bring important concepts to 
people’s attention, to help instill an interest in nature, and to 
inspire a career in science. 

Lastly, a more self-serving reason I am studying geology is 
to fuel my wonder and ceaseless inquiry of the world around 
me. How did that mountain get there? Why is this river here? 
Where will this continent be in two billion years? Why does this 
rock look so cool? I want to read every road cut, understand 
each outcrop, learn the sagas of continents, and the story of 
every pebble in the stream.

Jessica Jagdeo, SA-8522, University of Florida

At a young age, I would find myself 
exploring the outdoors. I would collect 
rocks and seashells while contemplat-
ing their origin and development. The 
natural wonders of the world simply 
mystified me. Luckily, my parents 
discovered my fascination for the out-
doors and encouraged it. They allowed 

me to develop my enthusiasm for nature by bringing me to 
national parks, forests, mountains, and beaches. Some of my 
happiest memories involve my family and I at national parks 
and beaches around Florida. Although nature has always 
captivated me, I did not know that I could combine my love 
for the outdoors with my future career until I was in the 
eighth grade. My Earth Science teacher noticed my interest in 
the subject and took me aside one day to tell me that I could 

pursue a career as a geologist. From that day forward, I have 
aspired to become a geologist. 

I am currently studying geology as an undergraduate at 
the University of Florida. Through my studies, I have learned 
that I can use my knowledge of geology to help people better 
appreciate our planet. I have taught children at the Florida 
Museum of Natural History about minerals and sedimentary 
rocks and shared with them stories of the intense processes 
that created these rocks ages ago. Nothing was more reward-
ing than seeing the bright gleam in their eyes as they tightly 
held onto a piece of the Earth’s past and tried to interpret its 
secrets. At that moment, I realized that my passion lies in 
sharing my love for geology with the world.

Not only can I inspire a love for geology among children by 
teaching them about colorful rocks, but I can also share my 
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knowledge about geology with people in an effort to educate 
them about the effects of climate change on the planet. I desire 
to attend graduate school in the future because the skills I 
will attain and the research I will conduct will allow me to 
understand climate change and assist in the efforts of the 
scientific community to inform society about the consequences 
of climate change on Earth’s processes. In my oceans and 
global climate change course, I discovered that anthropogenic 
greenhouse gas emissions have a variety of effects on the atmo-
sphere, geosphere, biosphere, and hydrosphere, such as rising 
temperatures, erosion, extinction of species, and increasing 
sea level. Although the majority of the scientific community 
acknowledges that climate change is occurring, many members 
of the general public are not completely convinced. In order to 
stress the implications of climate change and be an effective 
advocate for Earth, I need to stand firmly behind data that 
accurately depicts the detrimental effects of climate change 
on the planet. Thus, I will need to create climate models to 
specifically determine how the changing climate affects differ-
ent aspects of the geosphere, through natural disasters and 
coastal erosion. 

My prior experiences with research will enable me to be 
successful as a geologist. At Stanford, I examined the environ-
mental, economic, and social impacts of hydraulic fracturing 
in Williams County, North Dakota with the guidance of Dr. 
Adam Brandt. I compiled data from numerous government 
websites, normalized around thirty-five sets of data, and used 
statistical analysis to create an impact assessment of natural 
gas production. The purpose of this research was to determine 
how beneficial or detrimental hydraulic fracturing had been 
in Williams County. Future applications of this research 
include using this type of assessment to predict the impacts 
of hydraulic fracturing in other towns. While working on this 
research project, I improved my ability to handle large data 
sets and learned statistical analysis that aided in the creation 
of my impact assessment. I also strengthened my scientific 
communication skills by presenting my research to multiple 
audiences frequently over the course of the program. I hope 
to strengthen and acquire more geology-related skills as I 
participate in other programs in the future. 

Our cultural and ethnic backgrounds influence the way we 
perceive the world. As a Guyanese-American woman, I would 
bring diversity and a different mindset to the field of geol-
ogy. I believe that my experience with Caribbean and Indian 
culture will allow me to pursue unique research claims that 
scientists from other backgrounds may overlook. For example, 
I am motivated to focus my future research on the geology of 
Guyana, my family’s country, because I have a connection 
with this land. Guyana is often overlooked because of its small 
size and economic status, but my background encourages me 
to study this area. 

Being a minority and first-generation college student, I 
have had to navigate through the difficult process of carving 
a path within the realm of science on my own. While my peers 
were getting advice on applying for research positions at our 
university and summer internships from family members and 
friends, I would spend my nights frantically browsing online 
advice columns for aspiring scientists. I irrationally believed 
that I was several steps behind my peers and that I was not 
meant to be a scientist. However, my graduate school mentor 
at Stanford, a Guyanese woman, has continued to encourage 
me in my pursuit to become a geologist. In the future, I hope 
that I can serve as a mentor for others with similar cultural 

backgrounds who are interested in pursuing graduate studies 
in geology or a career as a geologist. 

In the future, I aspire to acquire a career within the field of 
geology initially as a researcher partnering with a university. 
I am determined to use my knowledge and curiosity to con-
tribute to geological research as I believe that an increase in 
geological research will aid humanity’s efforts to combat our 
damage to Earth. Later on in my career, I plan on becoming 
either a professional geologist working in the private sector 
as an environmental consultant or a government employee 
in an environmental program. Overall, my goal is to use my 
knowledge as a geologist to help people by assisting their 
understanding of our planet and its vulnerabilities. 
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Jessie McCraw, SA-8475, University of Arizona

Although I wouldn’t know it for a 
decade to come, my career as a geologist 
began as a toddler. My family would 
take walks outside along the beach and 
in the mountains, and after a while my 
mother would hear an odd clacking 
sound. It took her a few walks to dis-
cover the source: it was the symphony 

of all the rocks I had been picking up along the way, rattling 
away in my pockets. 

I am starting to find that all children have this curiosity, 
whether it is about rocks, space, or animals. This curiosity, 
enough to compel a child to pick up something they just found 
and keep it for the sake of looking at it, is one of the driving 
forces of science. From the youngest ages, all children have the 
ability to find something inherently interesting, and to choose 
to explore it. For that reason, I find myself drawn to working 
in the local community and schools to promote science literacy. 
I choose to teach earth science, because no child can resist 
a giant, colorful baking soda volcano, but I aim to get kids 
excited about all sciences. I want kids to contemplate, ques-
tion, and understand the science behind our wonderful world. 

It has become my goal to provide unique and engaging 
outreach opportunities, and to make sure those are acces-
sible to everyone. I get a thrill when children settle down, 
enthralled, to listen to the story of how the dinosaurs died, or 
when they begin jumping up and down with excitement when 
they learn that we have prepared sets of rocks and minerals 
for them to keep! However, I know that these children won’t 
keep these rocks to themselves; they proudly bear their egg 
cartons in front of them full of shiny new stones, sharing. 
Sharing what they learned about the tiny quartz fragments 
and how they can scratch glass, and how olivine comes from 
the deepest volcanoes - they share it with anyone who will 
listen: parents and peers, grown-ups and other kids. I truly 
believe that the excitement of learning something new, and 
sharing that knowledge, is what creates the passion to drive 
science forward. The excitement and curiosity of children 
discovering science teaches me that we need to connect with 
them whenever we can, from the very beginning. 

I know that connecting with the community through 
outreach works because I see the enthusiasm of the kids 
translating from one to the other. I see them look at me, in 
my scuffed, dirty boots and a cool meteorite hanging from a 
chain around my neck, and I hope they are thinking, “I can 

be that.” Not that, as in me, but that, as in a scientist who is 
following her passion. When a five year old boy comes up to 
me at an outreach event and tells me about how he wants to 
be a geologist when he grows up, it melts my heart. Just one 
kid being excited about geosciences is enough to make me 
want to go back and do it all again.

Every day I am given the opportunity to be swept away by 
the geologic wonders of the world, great and small.  It reminds 
me that I am so lucky to be a scientist. It begs the question, 
“what can everyone do to find this same wonder and joy in 
life?” The answer is simple: follow your passion and use it to 
make the world a better place. For me, a big part of using my 
passion to make the world a better place comes in the form 
of connecting with kids from a young age and engaging their 
curiosity, and encouraging them to let their curiosity grow 
into knowledge, understanding and passion. The old saying 
is knowledge is power, and giving people the power to change 
the world with science is all I want to do. 

Knowing how the process of science works is important, but 
it’s the understanding of how science makes a difference that 
can inspire future scientists. A young kid may not understand 
how to complete a geological hazards survey, but when we 
explain to them the importance of these surveys is to protect 
people from dangerous natural hazards like earthquakes, 
they empathize with the need to make the world better, safer, 
and happier. Outreach can help people make the connection 
between the process of discovery and how we use these discov-
eries to make the world better. Science does that for people. 

As a geologist, I want to be able to ask the questions that 
contribute to people’s understanding of our Earth and all the 
beauty it contains. I’ve been lucky enough to appreciate the 
Earth’s beauty from a very young age. In the future, I long to 
find a job where I can make community outreach and volun-
teering a regular aspect of my life. I want to convince people 
through discovery that the Earth and all its beauty is here for 
them to experience and appreciate, but also to protect, along 
with all the people living on it.. 

I want to be a geologist because it is a privilege to have the 
opportunity to really, truly, and deeply understand our planet, 
and to share that understanding with others. But I don’t just 
want to be a geologist, I am one. Even though I’m currently a 
geology student, I have always referred to myself as a geolo-
gist. I have been from the time I picked up my first rock and 
I will be, as long as I keep sharing my passion for science.
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Sierra Melton, SA-6131, Colorado College

For as long as I can remember, I 
have delved deep into the explora-
tion of the natural world. My endless 
curiosity urges me to peer behind the 
rocks, smell the trees, and examine 
everything with a close attention to 
detail. After studying earth science in 
eighth grade, I realized I could give 

back to the world through science. This class led me to dis-
cover the answers to conundrums over which I had puzzled 
for years. Why do the rocks look the way they do? Why do the 
mountains exist? Wondering about the secrets of the past and 
the possibilities for the future, I worked as hard as I could to 
uncover and understand the geoscientific concepts that gave 
more meaning to my explorations through the natural world. 
Ever since then, I have known that geoscience would be in 
my future.

My desire to protect the earth and my lifelong love of the 
curiosity and discovery inherent to science intersect in an 
obsession with geology. When I tell people I am a geologist, they 
often assume that I want to make a huge profit in the oil and 
gas industries, or that I just like looking at rocks. I tell them 
that geology is so much more than that: it is the study of our 
beautiful, dynamic earth, and it has the power to change the 
world. As a geologist, I enjoy being an earth detective piecing 
together the puzzle pieces of information and working toward 
an enhanced understanding of our dynamic planet. I wish 
to improve humanity’s relationship with the earth systems 
of which we are a part, encouraging deeper comprehension 
through science. Almost every single day, I feel incredibly 
grateful and lucky that I have found my strength and fiery 
passion for geology. I cannot wait to make a positive difference 

in the world while also immersing myself in the science I love 
as a research geologist.

My Colorado College geology education is preparing me well 
for a geoscience career of field research, critical thinking, and 
data interpretation. The geology program is heavily field-based 
because of the unique “Block Plan” a system in which students 
take one intense course at a time. Among other adventures, I 
have completed three field-based mapping projects, hiked up 
a glacially-carved valley in the Sangre de Cristo Mountains, 
studied Rocky Mountain National Park and the Florissant 
Fossil Beds, measured ion concentration in acid mine drainage 
water, analyzed stable isotope data from carbonates to gather 
information about past climates, and camped with my class 
for a week while studying gravity anomalies and the structure 
of the lithosphere. I greatly enjoy collecting and interpreting 
original data and developing hypotheses with my classmates 
and professors.

My experiences with independent research projects, includ-
ing conducting ground-penetrating radar surveys on archaeo-
logical sites in New Mexico, characterizing sediment in 
tidally-influenced Texas rivers, and using remote sensing 
methods to measure erosion in North Carolina, have affirmed 
my aspiration to become a research geoscientist. After gradu-
ation, I intend to complete doctoral studies concerning the 
effects of climate change on glaciers and water resources. I 
am excited about entering a field where my research will be 
multifaceted, requiring fieldwork, remote sensing, modeling, 
and lab work to investigate glacial erosion, mass balance, and 
basal conditions, as well as subglacial hydrology and water 
resources in Arctic and alpine regions. Once I have incorpo-
rated my findings into glacial models to improve the accuracy 
of sea level projections, I will disseminate my results through 
education and outreach initiatives.

Logan Moore, SA-6975, University of North Georgia

While I was growing up I always 
had an interest in things of the natu-
ral world. I spent most my free time 
playing in the woods, making forts 
and sifting through the dirt looking 
for what I considered to be “precious 
gems”. When entering my undergradu-
ate education, I did not have the slight-

est clue as to what I wanted to be when I grew up. However, 
one thing that was very clear is that I would not spend the 
vast majority of my life behind a desk, working a job where I 
found no passion, excitement or inquiry. 

My passion for geology developed surprisingly and rapidly 
during the junior year of my undergraduate career. It all 
started while I was taking my very first geology class, Physical 
Geology, with Dr. Katayoun Mobasher at the University of 
North Georgia (UNG) in the fall of 2014. During that semes-
ter, I discovered that not only do I have a passion for Earth 
sciences and the Earth system but I also have a deep passion 
for the formation of Earth materials. After this discovery, I 
dedicated much of my Geospatial Information Systems (GIS) 

class projects to the observation of geological materials in 
various regions.

My exposure to the connection between Remote Sensing, 
GIS, and geology began with my research for a final project 
in a Digital Image Processing class. For this project, I used 
satellite imagery to produce a preliminary lithological map. I 
have also applied these same techniques, to a further extent, 
during my Special Topics in Geology course, on an aerial 
image of the Khoy ophiolite. By applying these techniques, I 
found that it is possible to identify the distribution of general 
rock types in the image. However, further detailed identifica-
tion requires a deeper knowledge on how geological material 
reflects the different wavelengths of light emitted by the sun, 
also known as a spectral reflectance analysis. By analyzing 
this data, a detailed rock type classification can be generated 
from a remote location. My goal is to establish an accurate 
way to apply Remote Sensing and GIS to detailed lithologi-
cal mapping. One thing I realized is that this type of spatial 
analysis has not really been applied to the Geology field. This 
excites me because it gives me the opportunity to develop a 
ground-breaking method to analyzing geological features. As a 
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“The clearest way into the Universe 
is through a forest wilderness,” John 
Muir famously wrote. Though I had 
heard of John Muir and his legend-
ary Sierra Club before, my first true 
exposure to his work on the preserva-
tion of National Parks as well as his 
geologic studies occurred while visiting 

Yosemite National Park. I was on a 53-day road trip around the 
country, inspired by one of the first geology classes I had ever 
taken, “Geology of the National Parks.” Having always been 
ambitious and curious, a lot of my time has been spent trying to 
figure out what I want to do in life. Growing up, I could never 
accept the notion of having a desk job until I retired, and as I 
began my freshman year, I felt confused. I joined the school’s 
rock climbing team, and quickly progressed in the sport as it 
became one of my biggest passions. As this passion grew, I 
whimsically decided to take a geology class, thinking “Hey, I 
like to climb rocks; why not learn about them too?!” When I 
took my first introductory courses, I immediately fell in love 
with geology, as I felt a fulfillment of my curiosity that I had 
never felt before. The study of geology allowed me to learn a 
variety of things that I had never even heard of before, and I 
began recognizing concepts from class as I was backpacking 
through the Grand Canyon or paragliding over the Swiss Alps. 
I was surrounded by geology, inescapable through my travels, 
but that is exactly how I knew that I was doing what I was 
meant to be doing.

Though I did not grow up loving geology, or even knowing 
what geology was, I have grown up with a passion for the 
Earth, spending most of my free time traveling outdoors. But, 
wanting to always learn and discover as much as I possibly 
could, I was lucky enough to find geology. Geology has opened 
up a universe of possibilities for me by virtue of my love for 
the wilderness, and through every field experience, mapping 
project, or paleontology trip, I somehow have fallen in love with 
the same subject in a multitude of different ways. I want to 
be a Geologist so that I can help other people do the same. As 
an undergraduate, community outreach is already extremely 
important to me. Because I was once a student who did not 
know what geology was, I want to be able to help people discover 
their passion and love for the Earth just as I have, but hope-
fully a lot sooner. Additionally, the Earth is in need of people 
to take care of it now more than ever, and through education, 
research, and community outreach, we will continue to take 
steps in the right direction to preserve our planet for future 
generations of Earth lovers. 

With every new class I take, I find another way to love and 
use geology in my everyday life. Whether I am on the trail 
backpacking to places I have never been before, or researching 

about the sedimentology of a pre-Clovis archaeological site, 
Geology has allowed me to find fulfillment and appreciation 
in this world that a once overly-curious girl was never able to 
find before. Because of this, I want to be a Geologist. I want 
to continue learning about the subjects that once sparked my 
interests so drastically that they lit a flame inside of me, and I 
hope to be able to commit my life to research and the advance-
ment of the geosciences in every way that I possibly can.

“WHY I WANT TO BE A GEOLOGIST.”

geologist, my aim is to create a database which can be utilized 
by other geoscientist who wish to apply Remote Sensing and 
GIS to other lithological formations around the world. 

Throughout my research, I have found that, being a geolo-
gist means understanding the interconnectivity of all Earth’s 

systems. It provides the ability to grasp a full understanding 
of what came before and what has yet to come. As a geolo-
gist, I wish to apply my knowledge of geospatial technologies 
in order to discover the many mysteries of the Earth and its 
formation, not only to benefit the geological community but 
aid individuals around the world. 

Sydney O’Brien, SA-8506, West Georgia University

GOLI - Converting Membrane Interface Probe 
Sensor Results into Volatile Organic Chemical Non 
Aqueous Phase Liquid Distribution Information
SEPTEMBER 20, 2017 - 1:00 PM TO 3:00 PM EST
REGISTER AT https://crm.americangeosciences.org/civicrm/
event/register?id=73&reset=1

INSTRUCTOR: ROGER LAMB, AIPG PROFESSIONAL MEMBER

Webinar Description
This course will focus on how to use Membrane Interface Probe sensor 
results in combination with soil and groundwater analytical results to map 
the distribution of volatile organic chemical non aqueous phase liquids. 
This presentation is aimed at teaching geologists involved in assessment 
and remediation work how to improve project outcomes.

CEU Credits
All registrants who attend the entire duration of this webinar will receive 
0.2 CEUs from the American Institute of Professional Geologists.

College Course Participation
A faculty member can register on behalf of a course and/or group of their 
students to participate in the webinar. With this registration, the faculty 
member can submit up to 20 participating students for awarding of 0.2 
CEUs to each of them by AIPG.

Event Fee(s)
$125 - AIPG CPG Member
$150 - AIPG Member
$175 - Non-Member
$30 - Student
$150 - College Class Registration (up to 20 students)

I have twenty plus years of consulting experience in contaminated land 
assessment remediation and environmental hydrogeology. I specialize in 
the development of real-time high resolution understanding of chemical 
releases and hydrogeologic conditions. This information is used to improve 
project outcomes by reducing project costs, increasing stakeholder engage-
ment and guaranteeing a sustainable approach and wise investment of 
resources. During my career I have performed pioneering work in the area 
of TRIAD approach-type site characterization of LNAPL, DNAPL, VOC 
releases and buried waste. I was the first consultant in the world to apply 
high resolution investigation tools to remediation design/implementation.
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“WHY I WANT TO BE A GEOLOGIST.”

Kasandra Saiki, SA-6466, University of Alaska Anchorage

When I was a college sophomore I 
fell in love with geology.  I fell in love 
with the rocks, the fieldwork, and 
the culture of geoscientists.  I always 
wanted to have a better understanding 
of the world around me and geology 
afforded me the opportunity to do so. 

Rocks themselves always fascinated 
me.  I loved how they looked, how they felt and I loved how 
different and unique each one was.  Little did I know that each 
rock had its own unique story, each one had travelled places 
I could never dream of and each one had its own unique set 
of circumstances that led it to exactly where I had found it.  

I remember when I took historical geology, I was the typical 
disenchanted college sophomore.  When I took the class I had 
no idea what geology really was or what it entailed.    The 
only people I really knew who had completed college were my 
k-12 teachers.  Going to college was challenging and I didn’t 
have many people I could go to for help and guidance.  I felt 
as though I was completely alone in my struggles.  

One day my professor showed us, what I now know is a 
greywacke.  The professor was talking about geologic settings 
and told us that this rock was from a deep marine setting.  I 
thought that had to be untrue and I was remarkably skepti-
cal.  Many of us did not believe him.  Little did I know that 
eventually my professors and classmates would help me gain 
the confidence to become a geologist.  I would know exactly 
where that rock came from, I would learn about the Bouma 
sequence and turbidite processes that created that greywacke; 
and I would be doing an extensive senior thesis project that 
involved categorizing hundreds of glacial gravel samples, most 
of which happened to be greywackes. 

Eventually I started to excel in my studies.  I started to 
get A’s and my professors really started to see my potential.  
I took a Sedimentology class with Dr. Kristine Crossen, and 
my life was changed forever.  The last part of the course was 
field work and I loved it.  I kept all my old assignments. I 
drew so many elaborate field sketches, took meticulous notes 
and made so many interpretations.  I never thought much 
about research until Dr. Crossen took us to Portage Glacier.  
Although it was just outside of Anchorage it seemed like a 
brand-new world to me.  I wanted to spend more time there, I 

wanted to understand all the processes that were taking place 
there, and I wanted to know how somewhere so beautiful and 
pristine could even exist.  Most importantly I wanted to know 
more about the rocks there.  

In my junior year, I approached Dr. Crossen about doing 
a Senior Thesis study at Portage.  I wanted to focus on the 
gravel sedimentology there.  We decided to do a sedimentology 
study, draft a map of the landscape evolution, and examine the 
changing bathymetry of the lake basin that contains the mouth 
of Portage Glacier.  Meltwater streams from Portage Glacier 
and the nearby Burns Glacier are creating deltas proximal to 
the mouth of the glacier.  I am trying to determine if a sub-
stantial sediment platform is building from these glaciofluvial 
deposits, and if a glacial advance is possible.  

I applied for a grant through the Honors College at my 
university and in May of last year I was notified that my 
project was fully funded.  I was so excited.  I spent the month 
of July working with the Forest Service and collecting gravel 
samples from the mouth of both glaciers, from the glaciofluvial 
streams transporting the glacial debris, and from the deltas 
themselves.  I would hike in to my site every morning, collect 
my samples, and organize my data in the evening.  I hiked 
up waterfalls, made many new friends, stood at the face of 
calving glaciers, and bushwhacked my own trails.  Wherever 
I did geoscience work I always found adventure and I fell in 
love with field work.  

The geoscience culture that I’ve experienced has been so 
overwhelmingly positive.  The people I’ve met in my studies 
and field work have been so kind, helpful and selfless.  People 
who study geology are unique and special people in the world 
of scientists.  Geologists know how to have fun, get the job 
done, and create an inclusive work environment.  We are a 
relatable bunch of people who value teamwork.   Geoscientists 
are the type of people that will help someone who needs a little 
direction.  I would not be where I am today if it weren’t for the 
support and guidance I’ve received from the geoscientists who 
chose to believe in me. I’ve thoroughly enjoyed my time as a 
student, researcher and member of the geoscience community.  
These experiences have made me so confident in my decision 
to pursue a degree and career in geology.  I am proud to call 
myself an aspiring geologist.

Anna Stanczyk, SA-6099, University of Alaska Anchorage

If you had asked me a year ago why 
I wanted to be a geologist, my answer 
would have revolved around my per-
sonal interests in earth science, around 
the allure of a field-based career, and 
around the positive impact I could have 
on society by studying geohazards. If 
you had asked me a year ago, although 

I would have had the greater good in mind, my answers would 
have been narrow and perhaps somewhat selfish. But now, as 
this question is posed in 2017 in a new political and societal 
epoch, my reasons for wanting to be a geologist have broadened, 

deepened, solidified. While my previous reasons remain true, 
it is not “simply” that I want to be a geologist. In a profound 
way, I want, and daresay need, to become a geoscientist. 

First, I want to become a scientist in order to speak intel-
ligently and accessibly about scientific ideas to non-scientists. 
Over the last year, I oftentimes felt helpless when listening to 
the news, harangued by empty adjectives and “debates” over 
scientific results that are no longer debated by scientists. Much 
of the denial is based not in the facts, but in the psychology 
of accepting difficult truths. Thus, in addition to my geologic 
endeavors I plan to take psychology and communication class-
es. I will use those practices when discussing my own work (it 
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“WHY I WANT TO BE A GEOLOGIST.”

will be necessary to word phrases delicately when discussing 
geohazards with the general public) and in daily interactions. 
I want to fight falsities with truth in an eloquent manner that 
achieves progress by overcoming stubborn barriers. To do so 
would alleviate these feelings of helplessness and aid in the 
more widespread acceptance of scientific truths. Though my 
own contributions may only reach a small pool of people, it is 
better than no one at all.

Next, I want to become a scientist so that my values align 
comprehensively with my actions. It is easy to claim you are 
an environmentalist, but it is less convenient to collect your 
glass and take it to the recycling facility. In short, what we 
claim to believe must align with what we do. By dedicating 
my career to geology, I’ll uphold the pillars of the scientific 
method. By dedicating my life to logic and truth, I’ll stand for 
facts. I’ll stand for what is right.

Lastly, I want to become a geoscientist to defend those 
things which do not have a human voice. My passion for the 
geosciences necessarily includes a love of the earth. It is a 
heartfelt appreciation and respect for nature that is akin to 
spirituality. Thus, the proposed regulations and changes to 
the agencies that protect our environment and our lands feel 
like a direct attack on this planetary body I hold so dearly. I 
want to become a geoscientist to help protect our earth. After 
all, we are the ones who have learned to read what the earth 
is saying. Is it not our duty to translate and defend?

In closing, these recent political and social changes are a call 
to action for those of us who act as stewards of the earth. In an 
age of alternative facts, fake news, and greed-based decisions, I 
feel compelled to determine objective truths and communicate 
them to others. I want to align my values with my actions in a 
large-scale manner, and I want to do everything in my power 
to protect this planet. I want to become a geoscientist.

Seth Sutton, SA-8035, Eastern Carolina University

“Good morning class. In this class, 
you will learn the discipline of verte-
brate paleontology and I hope you are 
as excited to learn about this subject 
as I am to teach it”. The previous 
thirty-two words are what I’ll say to 
my students when I am a professor 
and the reason I want to be a geolo-

gist. Dinosaurs have been a passion of mine for as long as I 
can remember. Dinosaur birthday parties, toys, blankets and 
everything in between was a sure-fire way to make my younger 
self giddy with joy. Then, when I learned to read, you could 
say I had the equivalent to a miniature Cambrian explosion 
as my interest in paleontology went from dinosaurs to almost 
every aspect of this field. Not only was I able to imagine past 
life and play with figurines, I could actually learn how these 
creatures who walked before me millions of years in the past 
could grow to such great heights or what they ate or even 
how they died out. From that point on there has never been a 
question in my mind on what I wanted to do and being able to 
publish research on dinosaurs is still my goal today.

Fast forward the microscopic blip of geologic time from 
my dinosaur loving six-year-old to the present-day junior at 
East Carolina University and the only difference is now I am 
a slightly taller but I still have my passion for dinosaurs. My 
collection of books on that subject has grown larger and there 
is also a fossil collection that has been added to my room. I 
shamelessly tote my Jurassic Park lunch box on campus as I 
match it with my shirt. I knew to pursue my passion I would 
need to study geology and I would need to learn the funda-
mentals of life so I decided to dual major in both geology and 
biology. Learning about our planet’s history, such as that there 
actually have been several super-continents, and how organ-
isms have changed just as much as our planet, fascinates me 
to no end. I have also been lucky enough to experience learn-
ing outside of the classroom, working with my professor of 
micropaleontology. Floating foraminifera to concentrate them, 
may sound boring to the average person, but the moment I 
realized these microfossils were being used to recreate paleo-

climates, I jumped at the opportunity. Working in the lab 
has taught me that there is so much that paleontology has 
to offer, whether it be paleoecology, biostratigraphy, or just 
vertebrate paleontology, but also how other geologic fields are 
used in paleontology. Even though this lab has given me so 
much experience and opportunity, the most exhilarating part 
of engaging in research will be partaking in my own field work 
and searching the world for dinosaur fossils.

In my time at East Carolina University, I have developed 
what I have deemed micro-passions. Geochemistry and 
structural geology have caught my eye and I am excited for 
my tectonics course next semester, which I am positive will 
develop into another micro passion. These micro passions 
show me that I am interested in almost every aspect of geology 
whether I’m learning about environmental geology or mineral-
ogy. Even more exciting than learning about these interests 
of mine though is sharing them with the community. As the 
fundraising chair of our local chapter of the geology student 
honor society, Sigma Gamma Epsilon, I get to oversee fundrais-
ers that not only help fund our chapter, but show the public 
that there is no such thing as a boring rock as each one has 
an amazing history behind it. Also, through my volunteering 
in our department, I get to nerd out with younger kids about 
fossils and rocks such as limbergrit. Watching kids’ faces light 
up in awe over bendable rocks and fossils that are Mesozoic in 
age is one of the greatest perks of being a geology major and 
why I jump at the opportunity to volunteer almost every time. 

Next spring will be my final semester as an undergraduate 
and then I plan to go right into a PhD program in paleontology. 
Whichever program I end up in, whether it be here in the U.S 
or another country, the one item I will not leave behind is my 
goal of being a professor of geology. Imagining myself in the 
future as a full-fledged geologist, teaching undergrads about 
dinosaurs, or even how geology is not just the study of rocks 
but the study of oceans, volcanoes and everything in between 
fills me with utter excitement. Hopefully, one day I can show 
students just how fascinating geology is and make them as 
passionate about this science as I am, and that is why I want 
to be a geologist.
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Jonathan Valentine, SA-7526, Southern Florida University

I once thought that geologists only 
study rocks. However, a quick study 
of the word, geology, reveals that 
the prefix geo- comes to us from the 
ancient Greek, literally translated as 
‘earth’. Therefore, a geologist is some-
one who studies the earth and all the 
processes that revolve around it, not 

simply rocks. 
And before there were the first cities, there were geologists. 

Ancient hunter-gatherer societies had to have an intimate 
working knowledge of the earth. They needed to ask questions 
such as what stones make good tools, what areas and soils grow 
the best fruits and berries, where does the river flow and how 
will the seasons change its hydrology? I asked myself similar 
questions growing up. Why were the creeks full of little shark 
teeth, how do mountains grow, and where did the moon come 
from? These were all questions on my mind.

Humans have been studying the earth and nature ever 
since we had the cognitive ability to do so. St. Augustine the 
Great argued that there were two good books, the Holy Bible 
and the Book of Nature. Both revealed the magnificence of 
god, but you could only read the latter by studying the world, 
reading the dynamics of earth, and learning her language. I 
am not a religious man, but if there is something that could 
be called religious in me, it is my love for the earth and what 
St. Augustine saw as the good Book of Nature.

We have had our hiccups over time. Today, ideas such as 
the geocentric model are laughable. However, on a practical 
level, believing as Ptolemy did that the Earth was the center 
of the universe makes sense. At times, it feels like the center 
of my own life. There is a Latin phrase called Amor Fati which 
means the love of fate, and I love mine as there is not a day 
that goes by where I’m not reminded of the beauty that lies 
in understanding the earth.

The earth is our first mother, in fact, it is what sustains 
our lives. To undertake an understanding of the earth and to 
become a geologist means to undertake the most human of 
all studies. I want to become a geologist for the same reason 

as Muir did when he said, “I’ll interpret the rocks, learn the 
language of flood, storm and the avalanche. I’ll acquaint myself 
with the glaciers and wild gardens, and get as near the heart of 
the world as I can.” (John Muir, 1896). Geologists are those who 
translate the language of the earth, so that they who are too 
busy or deaf to hear her directly can be reminded of something 
greater than themselves and of the reasons why we should 
understand, study, and protect the natural environment.

I first began to interpret the earth through my involvement 
in undergraduate research which taught me to communicate 
scientifically while changing the way I viewed the natural 
environment. My research in Dr. Herbert’s Paleoecology lab 
at the University of South Florida compared biodiversity 
indices of mollusk specimens dredged from the Gulf of Mexico, 
and it highlighted how delicate ecosystems are.  Even slight 
anthropogenic changes in climate can have serious effects on 
biodiversity. 

The naturalist Henry David Thoreau once said in his essay 
Life Without Principle, “The aim of the laborer should be, not to 
get his living, to get ‘a good job,’ but to perform well a certain 
work… Do not hire a man who does your work for money, but 
him who does it for love of it.” (1905). This is the advice I seek 
to follow, I know that I will not be satisfied simply working a 
regular job within the geosciences even if it is related to my 
passion, I want to grasp the reality that best allows me to act 
on what I value. And what I value is protecting the natural 
environment through education, litigation, and scientific 
discovery. I have already built my castles in the air, now to 
follow Thoreau’s suggestion I must, “Put the foundations under 
them.” (Thoreau, 1854, ed. by Shanley, 1971).
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Xiangming Zhao, SA-6433, Kent State University

Born in a small village sitting at the 
eastern foot of the Taihang Mountains 
(North China), I was gifted with a 
sharp perception of geographical fea-
tures and biological activities. My 
first impression of the “world” was a 
composite landscape of farmland, pear 
orchards, a surrounding river, a cross-

ing railway, the mountains to the west, and the “bowl-shaped” 
sky above. As I was growing up, I was fascinated with the 
natural environment and enlarged my exploration further and 
further. At the age of ten, I took my first hike to the western 
mountain with five other kids, walking over six miles a day, 
equipped with only water and snacks. I still remember there 

was a 30-feet-high vertical “bedding” of limestone standing on 
the top of a horizontal limestone platform. We wondered how 
this could be here with multiple silly ideas. Ten miles south-
ward from this standing limestone, a shepherd accidentally 
discovered a karst cave full of speleothems when I was an 
elementary student. It was a headline event in my province. 
My father took the kids to view this marvelous underground 
cave, which was later confirmed the biggest karst cave with 
the similar latitude in the world. The various form of cave 
stones made me wonder more about the natural mysteries. I 
also spent many after-school afternoons watching how people 
drilled a borehole and cased it, and then pumped water out 
of it. I also noticed the construction sand from two nearby 
rivers are very different in size and tried to figure out why, 
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while I was helping my father build our house. When looking 
back, I think these initial experiences sowed the seed of my 
geologist dream. 

The bucolic landscape near my hometown began to change 
dramatically around the year 2000. Though there may be 
the natural climate fluctuation, human activities played a 
key role in changing the local environment. Local industrial 
development had taken off as the economy soared at the rate 
of more than 10% each year. Then followed the costs of this 
fast development. I witnessed almost synchronized phenom-
ena of tree cutting, water table dropping, river drying and 
sand storming. One event influenced my career path the most: 
the levee along the river surrounding my village, which had 
been a woodland of diverse trees for decades and a paradise 
for birds, insects, and the village children, was clear-cut for 
growing one single variety of timber tree when I was in high 
school. I still remember how sad I was for losing this “garden 
of biodiversity”. Since then, I’ve barely heard the birds singing 
there in the summer and hardly seen any praying mantises 
laying eggs in the fall. This incident forced me to think over 
a question: “why did this happen and what could I do to stop 
these ecological tragedies?” I thought the fundamental causes 
for environmental deterioration were people’s lack of scientific 
knowledge of the nature and subsequent shortsightedness in 
utilizing natural resources. It was at that time that I heard 
the first call to be a geoscientist. I decided to start with a 
bachelor’s degree in geology.

However, the way to my dream of becoming a scientist 
has never been straight and I had to compromise sometimes. 
I failed to score high enough in the “once for all” College 
Entrance Exam and my score was just below what was required 
for a bachelor’s degree in any natural sciences. To move on, 
and considering the financial difficulties of my family, I chose 
an associate degree program in marine navigation technol-
ogy, knowing I could at least gain some experiences of the 
oceans and travel globally while earning a living. During the 
three years in Qingdao Ocean Shipping Mariners College, I 
expanded my enthusiasm from terrestrial to oceanic regime 
and demonstrated excellent academic capabilities. I success-
fully paid most of my college expenses with scholarships. 
Additionally, I took leadership in mentoring students with 

academic difficulties. After graduating with honors in 2009, 
I became a 3rd mate on board a vessel serving the off-shore 
oil and gas platforms. We worked 12 hours a day, 7 days a 
week, with crews from very different countries. This reward-
ing seaman experience taught me the value of cooperation, 
self-discipline, hard-work, attention to details, as well as the 
beauty of marvelous oceans. It was then that I saw the most 
fantastic scenes: a night sky full of stars, from the top of my 
head down to the sea horizon in every direction; a shoal of 
Bluefin tuna happily hunting the flying fish under the deck 
lights of our vessel.

While I was doing very well as 3rd mate onboard, I knew my 
true passion was still to study the sciences behind the natural 
phenomena. How much will the sea level rise in next decade? 
How much warmer the Earth could be if we maintain carbon 
dioxide of 400ppm? I decided to follow my initial dream to 
be a geoscientist, despite the good salary and a promise of a 
captaincy in another five years. Unfortunately, there were no 
Earth Science-related bachelor’s programs available in China 
for an adult like me. I did not give up. I worked as the office 
manager in an Italian environmental technology company in 
Beijing while I was preparing to study abroad. After two years 
of administration work, I eventually saved enough money to 
study my desired major in Kent State University.

I have been deeply cherishing the second chance of educa-
tion and particularly enjoying all the courses in geophysical 
sciences. I took an average of 17 credit hours per semester 
and scheduled my graduation in 5 semesters, balancing the 
necessary preparation for graduate school and the expenses 
that I can afford with personal savings (I am not able to take 
a loan for this education). In spite of financial stress, I’ve 
been taking more than required courses in mathematics and 
chemistry. I would have taken more courses in physics, biology, 
mathematics and chemistry, if I could afford more semesters, 
as I knew well their importance in my future research. I have 
special strengths in applying physical sciences to describe and 
understand the natural phenomena. Now after the years of my 
winding journey, I am ready for my Ph.D. study in the field 
of paleoclimate from this fall and getting much closer to my 
dream to be a geologist.

Ellie Ellis, SA-8110, Pomona College

My Environmental Perspective: 
A Sea of Green

From my place atop the precipice, 
I look down on a sea of green. The 
waves crash as the leaves undulate 
in the wind, exciting the city into the 

grandest pirouettes and leaps. The murmur and commotion 
below the waves is barely audible from my position in the sky. 
Rejuvenated by the recent precipitation, the valley takes a deep 
breath, relaxing into its graceful dance. I am void of all influ-
ence, except for the smell of moist dirt from last night’s storm 
flooding my nostrils. 

Even though the disquieted bustle of the city is not visible 
from my perspective, the production that lies below does not 
cease. We are embarrassed by the irreversible changes we have 

made to the landscape, so we veil it with trees and weave flow-
ers into our hair.

There, all better. 
Aside from me and a few others who have removed them-

selves for the moment, the population continues their search 
for a sense of place. A connection to others, an association with 
a greater purpose, a sense of place in the land we call home.  

But very few succeed. 
The human mind is but a machine, bred to produce, devel-

oped to discover and conquer. We have distorted our desires 
past the point of conception, leaving the prospect of preserva-
tion a mere fantasy. The connection to the natural world that 
humans are supposed to have has been whittled away by our 
insatiable desire for progress and innovation.  The blood of the 
souls who roamed this Earth before us runs cold as we look 
back at what could have been. 

“WHY I WANT TO BE A GEOLOGIST.”
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In 1980 I was prospecting for lead and zinc in the southern 
part of the Bambui Basin of Minas Gerais, Brazil.  I stayed in 
the only hotel in Vazante, a small and rather quaint mining 
town.  The hotel had only five rooms, was clean, and was run 
by a rather pleasant lady. The only issue I had with my room 
was that the water for the shower was heated by an electrical 
coil in the shower nozzle.  This was normal in rural Brazil, 
but it meant that, since I am very near-sighted, every time I 
reached up to adjust the shower nozzle 240 volts of electric-
ity traversed the full extent of my wet body, from the fingers 
clutching the coil in the nozzle to the toes standing in water 
in the shower-pan. Not pleasant!  

I had interpreted Landsat imagery back in the States and 
had defined a series of targets based on tonal anomalies and 
structural geologic features.   I had brought with me from 
America a dithizone kit, in order to analyze soil samples for 
base metals while in the field – time was limited and I needed 
immediate results in order to eliminate targets or perform 
follow-up work on promising ones without waiting for analyti-
cal results from a far-off lab. 

Every evening, when I came back from the field, I would 
analyze the day’s samples in my hotel room: my memory of 

the details of the process are now a bit fuzzy, but I digested 
the samples in, I think, strong hydrochloric acid, and then 
reacted them with dithizone in carbon tetrachloride. They 
turned pretty colors, and these I compared with a set of stan-
dards I had prepared.  After completing the work I then very, 
very thoroughly cleaned everything with benzene: the biggest 
problem with dithizone analyses is contamination.  Everything 
was going swimmingly: I had found a couple of really nice, 
coherent anomalies in one target area, amid a sea of negative 
results, just as one would expect. While preparing one of the 
anomalous samples I had noticed crystals of martite after 
pyrite, and that sample was taken over the projection of the 
ore-bearing horizon.   Then, when I returned from the field 
one evening, I was met at the door by a very upset landlady:   

“You have to leave. You can’t stay here any longer!”  
To which I replied, in a state of great confusion, “Why? 

What is the problem?” 
“You have nearly burned down my hotel!”
“I’m terribly sorry! In fact mortified that I have so upset 

you!  But how can it be?  What have I done?” 

It is time for reform. 
Reform requires more than installing solar panels on our 

roofs, composting the Chinese take-out from last night, or hid-
ing CO2  emissions under our door mats. Reform calls for an 
ideological change, realizing fulfilment can only be found in the 
ecology which surrounds us, the ecology we play a fundamental 
role in. Without our connection to the environment, the Earth 
will become a product of the human will, lacking the essence of 
nature and wilderness we once sought so passionately.

It is time we rediscover the fulfillment the natural world 
can bring. Fulfilment lies in the oceans, the forests, the grassy 
plains, the deserts, the mountains, and the soil beneath our 
feet. The landscape is awaiting our return. 

Why I Want to be a Geologist
I find it unfortunate that geology and earth sciences are 

barely touched upon in our primary schools, as it deprives 
young students of an understanding of the earth, its complex 
history, and its operating processes. I was lucky enough to be 
introduced to geology and soil science at a young age, which 
persuaded me to learn as much about the earth as possible 
and eventually pursue a degree in geology. As a geologist 
and educator, I will help others, specifically young students, 
develop a conservation-oriented environmental perspective 
through an understanding of the earth sciences.

I hope to educate young students in a non-traditional for-
mat, such as in an outdoor or backcountry leadership school. 
Geology and earth systems sciences should be taught outdoors 
where students can experience the immense power of land-

scapes and sense the billions of years of history that went 
into forming them. For example, when I was made aware of 
the mechanisms of freeze-thaw weathering, I was scrambling 
across a scree field, looking up upon snow-capped peaks. When 
I was first taught the physics of mass wasting, I was sitting 
upon a boulder within a massive landslide deposit, shocked 
by the amount of energy it must have taken to transport the 
material. When I first learned the chemistry of acid mine drain-
age, I was touring an abandoned mine site in the mountains 
of Colorado, watching a stream of orange sludge trickle into 
the nearby creek. I have fully embraced my role as a geologist 
because I was shown the true nature of the earth science field 
from the start. Fostering my love and appreciation for the 
outdoors, from the bedrock to the treetops, can be attributed 
to my geology and earth science education. I hope I can pro-
vide this opportunity for other students, particularly students 
from under-resourced schools and districts, who would not 
otherwise have access to outdoor education. 

Teaching students the complexities of the earth’s systems 
has value beyond general education. Developing an apprecia-
tion for the natural world, along with its history and complex 
processes, is an essential part of preserving Earth’s landscapes 
and precious resources. As we continue to demand more from 
our ecosystems and resource reserves, it is imperative that 
developers, policy makers, and citizens recognize the impacts 
of their actions, and this awareness should begin with educa-
tion.  As scientists, educators, and policy influencers, it is our 
duty to ensure that the next generation sees the unmatchable 
value of the environment and that they have the knowledge 
to properly care for it. 

TALES FROM THE FIELD

John L. Berry, CPG-4032

A Close Call in Vazante

TALES FROM THE FIELD
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of outside before I went to bed each 
night.  But it was no good, she would 
only let me stay if I did whatever 
black magic I was doing outside, and 
only outside, in the scrap metal yard 
beside the hotel.

So I did, but there was an active 
mine outside Vazante, and it was the 
dry season, and you can’t stop the 
wind blowing.  I never got another 
sample that was not highly anoma-
lous in zinc.  I just could not keep the 
dust in the air from contaminating 
my samples and reagents while they 
were briefly exposed during the ana-
lytical process. Basically, the project 
was dead for the year, as I couldn’t 
follow up my nice anomalies.

TALES FROM THE FIELD  & GEORGIA SCHOLARSHIP WINNERS

GEORGIA SCHOLARSHIP WINNERS

Shayna Turner                
Georgia Southwestern State

Heather Alley - West Georgia

Mallory Paulk                                                 
Berry College at Southeastern GSA

Ryan Lloyd                    
Columbus State

Harrison Bohannon       
Georgia State

Sydney O’Brien                                      
University of West Georgia

Logan Moore                                             
University of North Georgia

Source: Google Maps

“The cleaning lady threw a cigarette 
butt in your trash can. A flame shot up 
right to the ceiling!  She nearly died of 
fright – thank God she put it out with 
water before she ran away!”

Slowly it dawned on me: I had been 
so tired that I had left a couple of ben-
zene-soaked paper towels in the trash 
can, assuming that the benzene would 
evaporate completely away in the time 
interval between 10 p.m., when I had 
finished work, and whenever the follow-
ing day the cleaning lady would come in.  
I had to placate my landlady somehow, 
though, since there was nowhere else in 
Vazante to stay.  So I continued to hum-
bly apologize and promised that it would 
never happen again – everything that 
benzene had touched would be disposed 
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On the Importance of 
State Geological Surveys

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

In June, I was fortunate enough to go 
on a field trip to visit the now revived 
Phenix Marble Quarry, near Walnut 
Grove, Missouri, just a stone’s throw 
from my ancestral home. While there, I 
learned about the history of the quarry 
and the use of its flagship product, 
Napoleon Gray Marble, in the Missouri 
State Capitol, the Palace of the Legion of 
Honor in San Francisco and the halls of 
the New York Stock Exchange.  During 
our field trip, one of our hosts stated 
that their work to reopen the quarry 
would have been impossible without the 
information and support provided by the 
Missouri Geological Survey. This state-
ment stuck in my mind, and is the seed 
from which this column grew.

The first state geological survey 
was undertaken by South Carolina, in 
1825. (Sorry North Carolina, but your 
Agricultural Survey led by a geologist 
just isn’t quite the same.) The survey 
was overseen by Lardner Vanuxem, a 
Professor of Geology and Mineralogy 
at the University of South Carolina. 
Vanuxem would go on to participate 
in the founding of the New York State 
Geological Survey in 1836, where he 
served as the supervisor of the third geo-
logical district and worked until 1841. 
Later, upon becoming convinced that 
scientists needed a consistent system of 
nomenclature he formed a working group 
that, in 1847, became the American 
Association for the Advancement of 
Science. Other early state geologists 
were equally prominent. Among them 
were Raphael Pumpelly, a professor of 
mineralogy at Harvard, and the name-
sake of Pumpellyite, who served as the 
Missouri State Geologist from 1871 to 
1873, and Edward Hitchcock who served 
as state geologist of Massachusetts and 
Vermont. In addition, Hitchcock is cred-
ited with providing the first ‘tree of life’ 
diagram that incorporated paleonto-
logical and geological information, and 
would go on to become President of 
Amherst College. 

The early iterations of state geo-
logical surveys often were tasked with a 
single charge, and would be disbanded 
once that charge was fulfilled. In the 
excellent ‘Association of American State 
Geologists Centennial History: 1908-
2008,’ George F. Hansen noted that, 
“Around the turn of the [20th] century 
the need for continuing geological work 
became evident and geological surveys 
became permanent units of state govern-
ment.” Today each state, save Hawaii, 
hosts a geological survey or its broad 
equivalent. The duties of the surveys and 
their placements within the framework 
of state governments vary from state 
to state. Despite these variations, state 
surveys make important contributions 
to the broader base of geological knowl-
edge, to public safety and health, and 
in helping public and private industry 
address complex geological and geomor-
phic challenges in order to provide raw 
materials of great economic value. 

Yet, despite these important societal 
and economic contributions, state geo-
logical surveys continue to be under-
appreciated. State surveys often are 
regarded as returning very little on the 
investment of public funds, or perhaps 
even worse, are ignored by the state 
governments that support them. Some 
surveys have seen their budgets cut by 
50% or more. Others find themselves 
as itinerant agencies, bouncing from 
location to location, never being certain 
precisely where they may be housed, how 
they may be funded and what they can 
do to fulfill their mandated missions. 
In some cases, state geological surveys 
have been targeted for outright elimi-
nation, and only through the concerted 
efforts of the geoscience community, with 
AIPG members and sections taking a 
leading role, have those surveys been 
retained to continue to do the complex 
and important work necessary to provide 
the geologic understanding that helps to 
drive continued societal and economic 
development.

As professional geoscientists, AIPG 
members uniquely are able to utilize 
resources made available through our 
state geological surveys, and to highlight 
those contributions to legislators, policy 
makers, and members of the general 
public. We use survey maps as baselines 
for important geotechnical projects, we 
draw upon survey databases that include 
well logs, water table maps, and soil 
characteristics to provide a solid geologic 
foundation for projects we pursue for 
clients. We use those resources to con-
strain flow rates, to provide boundary 
conditions for models, and to procure a 
broad understanding of the Earth mate-
rials that may impact our projects. The 
list of beneficial products and services 
provided by state surveys is long, and 
varied, and likely would fill many pages. 
As we utilize these resources, we also 
are able to communicate the importance 
of the work our state surveys do to oth-
ers. Many of our members are in posi-
tions in which they may interact with 
legislators and policy makers. Others 
find themselves in positions of public 
trust, or using survey data to support 
academic research projects, or to provide 
basic geologic knowledge to the general 
public. In each of these cases, our public 
recognition of the role state surveys play 
in our successes is critical. Now, more 
than ever, taxpayers expect an account-
ing for the expenditure of their dollars, 
and demand that those dollars be spent 
wisely. As professional geoscientists who 
utilize the resources provided by state 
surveys, we are the group that is best 
able to share the value that state surveys 
provide to businesses, government, and 
the public. I believe we have an ethical 
responsibility to ensure that we give 
public credit to state surveys when their 
products provide important support for 
our work.

I hope that each of you have a great 
summer. I look forward to seeing many of 
you at our National Meeting in Nashville, 
in September. 
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One Alternative Exposure Pathway 
of Volatile Organic Compound 

(VOC) Vapors from Contaminated 
Subsurface Environments into 

Indoor Air - Legacy Sewer-
Plumbing Systems

James A. Jacobs, Olivia P. Jacobs, and 
Kelly G. Pennell

Abstract
Sewer-plumbing systems, land drains 

and subsurface utility conduits/lines/
trenches are ‘alternative exposure path-
ways’ (i.e. indirect pathways) for vola-
tile organic compounds (VOCs) in the 
shallow subsurface to migrate into the 
indoor air. The term ‘legacy sewer’ refers 
to a sewer which, through time, allows 
leakage in and out of the pipes.  Legacy 
sewers that intercept VOC contaminated 
groundwater or vapor likely contain 
VOCs in the sewer air (that air space 
above the transiting sewer wastes). This 
article discusses and highlights an often 
overlooked implication of legacy sewers 
and their interception of VOC plumes-
-the potential for VOC-impacted sewer 
air to enter indoor air spaces.  

Introduction
Sewer systems were designed to deliv-

er residential, commercial, and indus-
trial liquid wastes to treatment plants, 
without their loss of the wastes in 
transit.  Sewer-plumbing systems inside 
buildings were designed to properly vent 
sewer gases to prevent sewer gases from 
entering the inhabited space inside a 
structure.  Several decades or even 

centuries after the installation of sewer 
collection systems under the streets and 
the construction of vented plumbing in 
buildings, many components of sewer 
systems leak and some vapor seals 
designed to protect against sewer air 
intrusion into structures become com-
promised (pipes crack, fittings loosen, 
wax seals degrade and crack and P-traps 
dry out).  When compromised sewer and 
plumbing systems intercept contami-
nated groundwater plumes, indoor air 
becomes directly connected to sewer air 
which can contain VOCs. 

Nationwide, legacy sewer lines are 
unintended conveyance systems for 
VOCs in sewer air.  VOC-impacted 
groundwater (and vapor) infiltrates 
cracked and leaky sewer trunk lines 
and sewer laterals.  The VOCs volatil-
ize from the sewer/groundwater liquids 
into sewer air and, once in the sewer air, 
migrate throughout the sewer system 
into the indoor air in those buildings 
which have failed vapor seals in their 
plumbing system. 

This paper presents (1) currently 
used vapor intrusion conceptual models, 
(2) leakage and pipe damage as docu-
mented in a northern California sewage 
conveyance system, (3) the indoor air 

presence of VOCs as a result of breached 
sewer systems with failed plumbing 
seals intersecting PCE plumes in three 
case studies, and (4) recommendations.

Indoor Air Quality 
Studies

There are many sources of indoor air 
pollution, but one that has captured the 
attention of regulators and hazardous 
waste site managers is the transport 
of subsurface vapors into indoor air 
spaces (i.e. vapor intrusion). U.S. EPA 
(2002) developed a series of models for 
estimating indoor air concentrations of 
VOCs and the associated health risks 
from subsurface vapor intrusion into 
buildings. These vapor intrusion models 
were based on the analytical solutions of 
Johnson and Ettinger (1991) for contam-
inant partitioning and subsurface vapor 
transport into buildings.   Figure 1 shows 
a common site conceptual model for the 
mitigation of VOC vapor intrusion, based 
on US EPA (2002) and modified by oth-
ers. Since that time, several revisions 
to the vapor intrusion model have been 
made and a series of new models has 
been developed.  

Editor’s Note:  this article is abridged and republished by permission of Groundwater Resources of California from an article in Hydrovisions, 
Spring 2015. The original citation is:  Jacobs, J.A., Jacobs, O.P. and K.G. Pennell, 2015. One Alternate Exposure Pathway of VOC Vapors 
from Contaminated Subsurface Environments into Indoor Air - Legacy Sewer-Plumbing Systems. Hydrovisions, Groundwater Association of 
California, Spring 2015 issue, p.20-24.  We thought the topic of the article important enough to bring to the attention of our readers, and we 
thank the authors and Hydrovisions for giving us permission to do so.  – JLB/JMP
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After nearly two decades of indoor 
air monitoring in structures above con-
taminant plumes, practitioners have 
developed a term “alternative exposure 
pathways” to address contaminated 
vapor intrusion into indoor air from 
sources other than underlying ground-
water or vapor plumes. Many regulatory 
documents reference trench backfill that 
contains piping conduits as a poten-
tial pathway for contaminated vapor 
exposure, but few, if any, discuss the 
implications for the piping conduits (pipe 
interiors) themselves to serve as vapor 
exposure pathways. The current term 
alternative exposure pathways com-
monly refers to trenching and piping for 
sewer-plumbing systems, land drains, 
storm drains, abandoned pipelines, cable 
ducts, steam lines, utility lines, other 
pipes and other conduits. When these 
alternative exposure pathways, includ-
ing the air within the conduits, enter 
into, or are proximal to, structures, 
they may serve as unintended convey-
ance systems for VOCs into buildings. 
A land drain beneath a research house 
in northern Utah owned by Arizona 
State University was documented to be 
a VOC conduit for detected indoor air 
impacts (Johnson, 2014; Guo and oth-
ers, 2015).  Field investigations at Hill 
Air Force Base have shown some indoor 
air contamination to be the result of the 
connectivity of contaminated sewer air 
to indoor air (Gorder and Dettenmaier, 
2011).  Three other studies (McHugh et 
al., 2017; Pennell et al., 2013; and Riis 
et al., 2010) documented the presence 
of tetrachloroethene (PCE) in sanitary 
sewer gas to be an important source of 

indoor air contamination at three vapor 
intrusion study sites.  Trichloroethene 
(TCE) and other VOCs were detected in 
a sanitary sewer at locations hundreds 
of feet away from a well-defined VOC 
groundwater plume, providing evidence 
that sewers are potentially important 
when considering the extent of vapor 
intrusion exposure risks (Roghani et 
al., 2017).

Based on these reports of alternative 
pathways, such as the migration of air 
inside of the sewer-plumbing system, 
an updated conceptual model to guide 
vapor intrusion studies is needed.  Some 
of the combinations of factors related to 
plume location, vapor seal integrity, and 
possible VOC exposure in indoor air are 
shown in Figure 2 below. If VOCs exist 
in the sewer main, houses connected to 
the sewer main can have VOCs in the 
laterals, in the cleanouts and in the 
discharging gases at the roof vent stacks 
(the yellow emission clouds – although 
the concentrations will vary). Houses 
on VOC contaminated sewer systems 
and not having working vapor traps and 
properly functioning pipes and seals can 
have VOCs in the indoor air. Note that in 
Figure 2, the SSD protects buildings over 
VOC groundwater plumes from VOCs 
rising through the vadose zone into 
indoor air.  SSDs cannot protect indoor 
air quality in buildings when VOCs in 
sewer air leak into indoor air through 
failed plumbing seals.  The amount of 
indoor air contamination varies by func-
tional space and is directly related to the 
location of the specific plumbing failure.  
Not all permutations of foundation, sub-
surface depressurization system (SSD) 
and sewer configuration are shown.  The 
rationale for this updated conceptual 
model is provided below.

ALTERNATIVE EXPOSURE PATHWAY OF VOC VAPORS

Figure 1 - A common site conceptual VOC vapor intrusion mitigation model (modified after others, original 
from US EPA, 2002), with sub-slab mitigation considered effective.

Figure 2:  An example of an alternative exposure pathway model showing sewer gases and VOCs entering 
indoor air through ineffective plumbing vapor seals. Note: VOCs are released to the indoor air and to 
outside air through the vent line on the roof.   VOC data (Riis et al., 2010; and Pennell et al., 2013) sup-
port this alternative VOC exposure pathway into indoor air.  Conditions inside the houses reflect whether 
exposure pathways are completed or not completed. 
A:  Intact vapor seals and not over VOC plume (exposure pathway not completed)
B:  Leaky vapor seals and not over VOC plume (exposure pathway completed)
C:  Intact vapor seals and working SSD over VOC plume (exposure pathway not completed)
D:  Leaking vapor seals and working SSDs over VOC plume (exposure pathway completed)
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Legacy Sewers, Mains, 
Laterals and Plumbing 
Systems meet VOC 
plumes

There are hundreds of thousands of 
shallow VOC groundwater and vapor 
plumes in urban areas in North America.  
Urban sewer systems installed between 
50-100 years ago are well past their 
design life.  These legacy sewer mains 
and associated laterals and components, 
exposed to earth subsidence, corrosive 
substances, pipe settling, biological 
intrusion and pipe material failure, 
develop cracks, separations or damage 
over time.  Video camera inspections 
of sewers show the relatively common 
breaches in or between the concrete, clay 
or transite (asbestos containing) pipes or 
corrosion in cast iron pipes.  Tree and 
plant roots grow into the sewer system 
and commonly damage sewer pipe integ-
rity.  Pipe connections, junctions, man-
holes, etc. likewise develop structural 
damage which results in leaks of sewage 
wastes out of the pipes/structures, but 
also allows the inflow of groundwater 
and vapors into the pipes (Jacobs et al, 
2014).

Legacy sewer system pipes experi-
ence a baseline of infiltration and inflow 
(I&I) of groundwater through the whole 
year, but they experience significant 
increases of flow from this source during 
the rainy season. Figure 3 to the right 
shows that variations in wastewater 
flow are noted after rain events. I&I 
during significant rain events within a 
wastewater pipeline system in a north-
ern California collection system was 
shown to contribute 8 to 33 times the 
amount of daily sewer flow shortly after 
a strong storm (SASM, 2010).  The ‘8 to 
33’ times were measurements at various 
sewer reaches during the same storm 
event.  The collection system, including 
the trunk lines and the sewer laterals, 
was originally installed starting 6 or 
more decades ago.  The conceptualized 
diagram showing the wastewater flow 
components of rainfall-dependent infil-
tration/inflow (RDI/I) into sewer pipes 
(Figure 4) illustrates the lag between the 
timing of rainfall and its infiltration into 
the sewer pipes.  Unlike storm induced 
wastewater flow increases, diurnal base 
wastewater flow (BWF) shows increased 
flow only in the early morning hours 
and during the dinner through evening 
hours.  Groundwater infiltration (GWI) 
into sewer pipes (in the dry weather) 
is relatively constant during a 24-hour 

period in an area with no tidal influ-
ences.  I&I leakage in sewer sections in 
northern California is frequently con-
firmed with smoke testing, flow meters 
and video inspections. These tests and 
inspections consistently indicate that 
breaches of unpressurized sewer lines 
are common and that the failed sewer 
lines provide opportunities for vapors, as 
well as groundwater, to enter and leave 
the sewer system. 

Leakage in and out of the sewer 
system (the pipes connecting drains 
inside buildings to the wastewater plant) 
is not limited to subsurface fixtures 
(pipes, connections, valves, pumps, etc.).  
Within buildings, examples of ineffective 
vapor seals in plumbing systems include 
dry P-traps (in sinks and floor drains), 
breached toilet wax rings, cracked 
plumbing drain pipes, loose pipe fittings 

and gaskets, improper repairs or addi-
tions and settlement.  Examples of vapor 
leak locations (Figure 5 on page 31), a 
close-up of a P-trap (Figure 6 on page 
32) and the migration pathway of sewer 
gas and VOCs into indoor air (Figure 7 
on page 32) illustrate how VOCs in sewer 
air can migrate into indoor air.

Breached Sewer Lines 
Intersecting Subsurface 
VOC Plumes

When breached sewer collection 
pipes intersect contaminated soil and 
groundwater which contain VOCs, VOC-

containing water and VOC-containing 
vapor infiltrate the breached sewer 
pipes. While VOC-containing fluids flow 
downgradient in the sewer pipes toward 
the wastewater treatment plant, the 
VOCs contained in the groundwater, 
pipe debris/solids and soil vapor have an 
opportunity to volatilize into the sewer 
air, and once in the sewer air, the con-
taminants in sewer air migrate within 
the connected sewer pipes, but without 
the force of gravity which provides 
the downgradient flow direction of the 
liquid and solids waste stream.  Sewer 
air movement will be dependent on a 
number of variables, but VOCs in vapor 
form (sewer air) may exit the sewer at 
any point where the sewer or plumbing 
is not vapor (or water) tight.  Sewer air 
outflow will be increased with any nega-
tive pressure on the pipe.

Sewer air contains gases such as 
methane, ammonia, hydrogen sulfide, 
and low levels of carbon dioxide as 
well as any other volatile non-sewer 
deriving compounds.  Depending on 
the concentrations of the VOCs in the 
intersected contamination plumes, con-
taminant VOCs such as PCE, trichlo-
roethene (TCE), benzene, and other 
chemicals (as well as the sewer gases 
mentioned above) migrate by several 
methods throughout the wastewater 
system.  The contaminants migrate 
through the system, including the main 
sewer lines, the attached sewer laterals 

Figure 3: Variations in wastewater flow within a sewer pipeline (modified after SASM, 2010). 
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which are immediately dangerous to life 
and health (IDLH) for an instantaneous 
exposure of PCE.  However, exposure 
to a low-concentration carcinogen (such 
as trichloroethylene (TCE) has been 
identified as a clear health risk; the 
hypothesis of sewer air exposure is being 
tested by others in order to document 
the incidence of VOC exposure through 
vapor seal failures (see Figure 7 on page 
32 for examples of seal failures) and to 
minimize the VOC exposure to unsus-
pecting occupants.

Summary
Many urban areas in North America 

are underlain by VOC groundwater 
plumes that are intersected by failed 
sewer systems. The referenced studies 
document elevated PCE concentrations 
in indoor air from breached sewer-
plumbing systems in areas with PCE 
groundwater plumes combined with 
failed vapor seals. Although much of 

ALTERNATIVE EXPOSURE PATHWAY OF VOC VAPORS

and the (above ground) plumbing pipes 
within each structure.

Sewer Air Considered 
with Respect to 
Indoor Air Quality 
Investigations

Indoor air quality degradation caused 
by vapor intrusion of VOCs into struc-
tures has been a health concern inves-
tigated by US EPA (2011) and other 
agencies for decades. However, until 
recently (US EPA, 2015), the roles of 
public sewer and private plumbing sys-
tems as vapor conduits have not been 
considered explicitly in the standard site 
conceptual models for indoor air quality 
developed by US EPA (2002) and others.  

In the past decade PCE-specific vapor 
intrusion studies which document PCE 
indoor air concentrations resulting 
from failed plumbing-sewer systems 
that intersect mapped PCE groundwa-
ter plumes have been undertaken in 
Skuldelev, Denmark (Riis et al., 2010), 
in Boston, Massachusetts (Pennell et 
al., 2013) and in Indianapolis, Indiana 
(McHugh et al., 2017).  In these stud-
ies, iterative testing of indoor air (after 
PCE was identified in indoor air) led 
to direct sewer air testing.  The find-
ings established that the air in a sewer 
that intersected a PCE groundwater 
plume contained PCE.  The sampling 
also established that the sewer air was 
contributory to the presence of VOCs in 
the indoor air.  

In the Denmark study (Riis et al., 
2010), PCE was reported in indoor air 

Figure 4: Conceptual diagram showing wastewater flow components (modified after SASM, 2010).

in the cabinet under a kitchen sink at 
levels as high as 810 µg/m³.  In the Boston 
study (Pennell, et al., 2013), the concen-
tration of PCE detected in bathroom air 
was 37 µg/m³.  A faulty plumbing con-
nection at the toilet was presumed to be 
the source of PCE; the concentration of 
PCE detected in the sewer gas (sampled 
directly from the sewer pipe connected to 
the toilet) was 58 µg/m³.  When the toilet 
connection was sealed, the bathroom air 
PCE concentration decreased to 2.6 µg/
m³. Variability between sampling events 
in VOC-sewer air concentrations was 
documented in the Boston case and has 
since been shown to depend on many 
factors in addition to the integrity of the 
sewer seals. In both cases, the concentra-
tions of PCE detected inside the build-
ings were orders of magnitude higher 
than the levels generally considered 
safe for long-term indoor air exposure.  
In both cases, mitigation with sewer air 
vapor seal installation was successful.

At the US EPA Duplex Site, (McHugh 
et al. 2017), tracer gas demonstrated 
the complexity of VOC transport from 
a combined sanitary/storm sewer and 
reported the detection of PCE in sewer 
gas near dry cleaner sites. Interestingly, 
in Denmark, 20% of contaminated dry 
cleaner sites with vapor intrusion in 
the Central Denmark Region are com-
plicated with sewer gas intrusion issues 
(Nielsen and Hivdberg, 2017).

Regulatory Levels
The levels of PCE detected in indoor 

air (Riis et al., 2010; and Pennell et al., 
2013) are small compared to the levels 

Figure 5: Examples of vapor leak locations (modi-
fied after U.S. Department of the Army, 2001). 
1.  Cracked waste stack
2.  Dry P-trap
3.  Cracked main vent
4.  Loose  fittings
5.  Faulty wax ring seal
6  Leaking joints

ALTERNATIVE EXPOSURE PATHWAY OF VOC VAPORS 
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the recent studies have focused on PCE, 
VOCs other than PCE are likely also 
of interest.  On the basis of current 
understanding of this exposure pathway 
occupants in buildings, even outside of 
the VOC plume area, which have plumb-
ing vapor seal leaks, and which are con-
nected to failed sewer lines that intersect 
VOC plumes, are at risk for possible 
exposure to toxic vapors in indoor air.  

Recommendations
Alternative vapor exposure pathways 

should be considered in environmental 
indoor air assessments.  The scien-
tific and regulatory community needs 
to update vapor intrusion models and 
consider alternate exposure pathways 
in health risk evaluations and regula-
tory decision making.  To establish the 
risk of exposure of individual building 
inhabitants to VOCs, we recommend 
screening (sorbent tubes), or labora-
tory testing (passive sorbents and air 
samples) of nearby sewer manholes 
and building sewer system cleanouts or 
vent stacks. Further evaluation of inside 
vapor seals and plumbing connections 
can be performed with smoke testing or 
tracer gas tests.

To clear high VOCs in sewer pipe air, 
active venting in manholes has been 
demonstrated by others.  The remedy for 
the vapor seal failure may be as simple 
as filling a dry P-trap with water or 
replacing toilet wax seals.  For leaking 
underground sewer system repair, the 
capital costs including leak inspection 
and testing, pipe engineering design, 
and installation is millions of dollars 
for municipalities or sewer agencies.   
Ultimately, the breached pipe network 
should be repaired in order to prevent 
VOC intrusions into indoor air.

Nationwide, U.S. EPA has been 
focused on I&I issues of sewer systems 
as a major source of sewer overflows of 

untreated wastes onto 
land, as well as into 
water bodies. With this 
information about VOC 
exposure, prioritizing 
sewer replacement 
projects in areas where 
known shallow VOC 
groundwater plumes 
co-exist with breached 
sewer systems lowers 
the chance for VOCs 
to enter sewer air and 
reduces the chance for 
indoor air exposures.  

More research is 
needed into assessment and mitigation 
methods with regards to the presence of 
VOCs in the sewer-plumbing system and 
their migration into indoor air. 
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Geologic Ethics & 
Professional Practices is 

now available on CD

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

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

Why do members join AIPG, and why do they remain 
members?

The easy answer is for the Certified Professional Geologist 
(CPG) credential.  The CPG credential represents a high stan-
dard of ethics, professionalism and expertise.  The credential 
is recognized by some organizations as a requirement for 
professionals signing off on work products, and people hiring 
geologists look for it as a way to identify competent geologists.

The more complex answer comes with responses from the 
survey I sent out to all of the sections asking our members 
why they joined AIPG followed up by a series of questions 
regarding the value of the organization, level of participa-
tion by members, and what would members add or change 
about the organization to make it more valuable.  The reason 
I asked these questions was to help the National Executive 
Committee gain an understanding of how the members feel 
about the organization and how to keep the organization rel-
evant into the future.  Your feedback is vital for the Executive 
Committee to guide the direction of the organization into the 
future, address issues that concern the members, and improve 
member benefits. 

Five percent of the members (406 geologists) responded 
to the nine question survey, completing some or all of the 
questions.  I discovered that approximately 20 percent of the 
membership do not have working emails on record and did not 
receive the survey.  Out of AIPG’s 38 sections, a response was 
given by at least one individual from each with the exception 
of Mississippi.

The first question I asked was why they joined AIPG. While 
the majority gave the obvious answer of wanting the CPG 
credential, there were other answers providing insight.  Our 
members indicated that they value the networking opportuni-
ties, the professionalism, and career opportunities offered by 
being a member.  The graph to the right shows the breakdown 
of the responses and their relative proportions.

The members were asked about participation in AIPG 
sponsored events and approximately two-thirds indicated that 
they do not participate.  For me, I have discovered one of the 
most rewarding and enjoyable aspects of being a member is the 
networking and participating in the events both at the section 
and national level.  Members indicated that they do not partici-
pate for many reasons, and the most commonly cited reasons 
for their lack of participation include event costs, schedule 
conflicts, and long travel distances.  Some Sections hold most 
of their meetings/events in the same location (presumably close 
to many of their members), and those who may be farther away 
typically do not attend.  Another interesting group of responses 
was for members indicating that they were not interested in 
participating – either the topics don’t interest them, or they 
simply don’t want to attend.  Some individuals said that the 
event programs didn’t include topics related to their field of 
interest including mining, petroleum, or economic geology; 
they perceived that the events were all about environmental 
geology; while others gave the opposite response claiming that 
none pertained to environmental geology!

Nearly one-quarter of members reiterated that the certifi-
cation was most important or relevant about AIPG to them.  
Networking, professionalism, the high ethical standards of 
AIPG, and industry news provided to members were other 
important aspects.

Field trips are a great way to enjoy AIPG events and meet other geologists!
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Over two-thirds of the members felt that AIPG provided 
them good value.  The remaining members were nearly evenly 
divided, with a slightly higher number indicating it did not 
than were neutral or unsure.  I was interested in the response 
to this question, and evaluated it further against whether the 
individuals that felt AIPG did not provide good value partici-
pated in AIPG events.  About four out of five members that 
said AIPG did not provide good value also did not participate 
in AIPG events or attend the annual meetings.

Almost one-quarter of members said they had no concerns 
about AIPG.  Of those that did, growing the membership was 
the most common concern.  The cost of dues/events and the 
inactivity of Sections were also significant concerns.

 Four out of five respondents said that they would or prob-
ably would remain an AIPG member for at least the next five 

years; while the rest were divided almost equally between 
those that might and those that said it was unlikely or they 
would not.  For the maybe or negative responses, the reason 
provided by nearly half of those members was upcoming retire-
ment or their age.  Although age or retirement was the most 
common factor, there were also a number of members that 
indicated they would be lifetime AIPG members.

The question about what members would like to see changed 
about AIPG was the one that the fewest survey respondents 
answered, and was a question with a great variety of answers.  
While the majority of the members said that they wanted 
nothing changed, several who did respond with suggestions 
for change thought that growing the membership and finding 
ways to reduce costs/dues would be beneficial.

The final question was open-ended:  Is there anything else 
you’d like me to know?  There were a variety of answers, and 
the one that stood out was the appreciation expressed by 
several members for reaching out and asking their opinion 
for the first time.

So what happens next?  We are listening to you.  I truly 
believe that communication is key to a successful, thriving 
organization.  The National Executive Committee has taken 
this information to heart and is using it to update the strate-
gic plan, support our members, and improve the value of the 
organization.  I’ll be providing a summary of how we plan to do 
this in my next message.  In the meantime, the survey results 
will be made available to our members on the AIPG website 
and will be provided to Section officers to help address concerns 
at the local level.  Confidentiality of the individual responses 
has been maintained by removing reference to company and 
individuals’ names.

 Additionally, I would like to encourage members to con-
tinue to reach out and provide feedback to me and the rest 
of the committee.  I cannot stress enough how valuable your 
input is in planning for the future of the organization as well 
as staying relevant with the many diverse professions in the 
field of geology. You don’t have to wait for a formal survey to 
be sent out, I invite you to send me an email or give me a call 
anytime you have something to share about our organization.
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TEST YOUR KNOWLEDGE

Answers on Page 41

1. In our field work we find fossil remains of “dimetrodon.”  Which of the following applies?
a) This animal was a Carboniferous to Permian herbivore characterized by a sail on its back.
b) This animal was a theropod dinosaur of the Jurassic Period.
c) This animal was a carnivore of the Permian age.
d) Man, let’s say that paleontology is just not my strength….

2. “Barchan: sand dunes:
a) Are crescent-shaped with horns pointing upwind that are commonly found in coastal regions.
b) Are crescent-shaped with horns pointing downwind that are commonly found in areas of constant wind and 

limited sand supply.
c) Are long, symmetrical and ridge-shaped that are commonly found in areas of constant wind an abundant sand 

supply.
d) Dude, let’s say that aeolian deposits are not really my forte….  

3. We have drilled an important well and are evaluating it for potential hydrocarbon-bearing zones.  Which of these tools 
would be best to help us differentiate between gas, oil and water and would provide us with valuable information regard-
ing bound fluid and movable fluid?  

a) DLL-MLL. 
b) FDC-CNL.
c) MRIL.
d) Hey hombre, let’s simply say that well logs are not really my talent….

4. The “Modified Mercalli Scale” has been used to describe the intensity of:
a) Floods.
b) Erosion.
c) Earthquakes.
d) Fella, let’s just say that earth processes are not really my strong suit. 

5. Consider a 26-foot thick layer of saturated sand (Hss) which overlies 
a 12-foot section of saturated clay (Hsc).  The top of the sand is under 
10 feet of water (Hw).  The sand and clay layers lie horizontally.  The 
unit weight of water (γw), saturated sand (γss) and saturated clay 
(γsc) are 62.5, 125 and 117 pounds per cubic foot (pcf), respectively.  
Based on these, what are the effective vertical stress (P’) and pore-
water pressure (u) at the base of the clay in pounds per square foot 
(psf)?

a) P’ = 2,279 psf and u = 3,000 psf
b) P’ = 3,209 psf and u = 3,915 psf
c) P’ = 4,103 psf and u = 4,073 psf
d) Effective what?  My pores are under no pressure, dude.
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Inside the TPG

This issue we welcome a new member to the team that puts 
together TPG.  Sara Pearson will be doing the layout, the most 
critical single task in getting out the magazine. Sara is a CPG 
and is Supervisor of the Information Management Unit of the 
Michigan DEQ Remediation and Redevelopment Division in 
Lansing. Welcome, Sara!

In institute news, probably the most important item is the 
article by President-Elect Doug Bartlett and President Adam 
Heft introducing a new membership category, provisionally 
entitled “Nationally Licensed Geologist”.  This is will be a 
qualification whose requirements are more stringent than the 
most rigorous state requirements: it will require, in addition 
to the current requirements for CPG, successful passage of 
both parts of the ASBOG exam, and mandatory participation 
in AIPG continuing professional development program.  For 
Geologists who wish to practice in states where they are not 
licensed, AIPG will be in a position, at the member’s request, to 
quickly supply all the documents needed to gain reciprocity.  In 
those states that do not license geologists, it is hoped that the 
new qualification will become quickly recognized as providing 
assurance to the public of competent and ethical performance. 
This new qualification may be particularly important for geolo-
gists working in States that abolish professional licensing of 
geologists. For those geologists who practice internationally, 
it is intended that this qualification will be recognized as the 
highest available in the United States, and the equal or better 
of any available overseas. Since nearly 50% of us originally 
joined AIPG because of the CPG qualification it offers, and over 
25% still think this is the most important function of AIPG, 
we hope that this upgrade will find strong support.

Not only is State licensing of geologists under attack, but in 
some places State Geological Surveys are also under attack.  
In his column Executive Director Aaron Johnson discusses the 
benefits that surveys have brought to their states, and how we 
as practicing scientists are often dependent on their products, 
and especially the geological maps they produce.  He points out 
that, as a result, “we have an ethical responsibility to ensure 
that we give public credit to state surveys when their products 
provide important support for our work.”

In a companion article David Abbott discusses the need 
for, and the benefits of, participation in AIPG’s Continuing 
Professional Education program.  He discusses the activi-
ties that qualify, and easy and not-so-easy ways of keeping 
the necessary records. Having, in my youth, been subjected 
to the tender ministrations of a dentist who never went to 
dental school but learned the trade by apprenticeship, and 
then grandfathered into his license to practice, and was never 
required to update his skills, I can personally vouch for the 
benefits of formal qualifications and continuing education 

in any profession.  To this gruff Scot, anesthetic during an 
extraction or a filling was only of benefit to the “wee girrls”:  
the characters of the “wee lads” could only be strengthened 
by the pain of an unprotected extraction!

We feature in this issue the essays submitted by AIPG 
Scholarship winners.  If you read these you will find that 
we have helped some fantastic young people to begin their 
careers: fantastic in the obstacles some have overcome to be 
geologists, and fantastic in the goals – ranging from helping 
to save the planet to being great teachers and mentors for the 
generation coming up behind them – that they have set for 
themselves.   Some of these young people are terrific writers, 
and I’m sure that you will be reading more from them in TPG 
in the future.  I don’t want to single out any individuals – you’ll 
have to find out for yourself what a great crew of scholars we 
are encouraging!

We also have four very diverse Student Voice articles, rang-
ing in topic from advice on mentoring to water policy in the 
Everglades, from geotourism in Italy to an innovative use of 
GS to study tectonics of the Ancestral Rockies.

Our peer-reviewed article discusses some not-so-obvious 
ways that noxious gases and vapors (VOCs – but I hate 
acronyms) can get into our houses, especially if we live in 
areas where the sewage system are old and ill-maintained. 
Who knew that geology as a science could extend into such 
esoteric areas?

Enjoy!

As of As of 

7/13/2016 7/3/2017

CPG / Active 3,082 2,929

CPG / Emeritus 444 462

Prof. Member 879 835

Prof. Member/Non-Practicing 22 34

Associate Member 48 52

Young Professional 101 99

Student Adjunct 3,159 2,492

TOTALS 7,735 6,903

AIPG Membership Totals
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Are Editors and Peer 
Reviewers Retarding the 
Progress of Science?

The headline for this topic is delib-
erately provocative. It is prompted by 
Richard Feynman’s observations on 
scientific honesty in his 1974 Cargo 
Cult Science commencement address 
at Caltech in which he stated, “…you 
should report everything that you think 
might make it invalid—not only what 
you think is right about it: other causes 
that could possibly explain your results; 
and things you thought of that you’ve 
eliminated by some other experiment, 
and how they worked—to make sure the 
other fellow can tell they have been elimi-
nated.”1 I first cited Feynman in column 
52 (Mar '00) and included the quotation 
in my Fundamentals of Professional 
Ethics: Elements and Examples webinar 
on March 28th. I returned to the topic in 
column 67 (Aug/Sep '01) in which I com-
mended Dr. Carol Frost of the University 
of Wyoming for giving the only talk 
that I recall hearing in over 40 years of 
practice that included a discussion of an 
approach to a problem that failed. Why 
is such reporting so rare? This is where 
I assert that scientific editors and peer 
reviewers retard the progress of science 
by failing to require authors to include 
such information in papers submitted 
and being reviewed to publication. 

The progress of science is also pro-
moted by encouraging those who hold 
an opposing view to conduct and publish 
research that challenges an accepted 
view. Such research and publication 
forces those promoting a particular 
view to adjust their views as needed 

and strengthen the support for their 
position. Naomi Oreskes described the 
American rejection of Continental Drift 
and enthusiasm for the “new plate tec-
tonic revolution” in the ‘60s and early 
‘70s in America while her colleagues in 
England and Australia had been aware 
of fundamental ideas for the theory in 
the ‘40s and ‘50s.2

The Origin of Granite, GSA Memoir 28 
(1948) contains 6 articles and a detailed 
discussion of the topic. Was granite 
crystalized from a magma, by replace-
ment of pre-existing crustal material 
(granitization), and/or perhaps other 
processes? Was “magma” entirely or 
almost wholly liquid or could it contain 
a mixture of liquid and solid material? 
Given that field evidence supported both 
crystallization and granitization modes 
of origin in different places, which was 
the dominate form of origin? This fairly 
short book provides an excellent sum-
mary of important geologic debate at 
the time. This book is also unusual in 
presenting various aspects of a vigorous 
scientific debate.

Science Should be 
Free of Politics

That was what the March for Science 
is supposed to be about. The March for 
Science’s mission statement is, “The 
March for Science champions robustly 
funded and publicly communicated sci-
ence as a pillar of human freedom 
and prosperity. We unite as a diverse, 
nonpartisan group to call for science 
that upholds the common good and 
for political leaders and policy makers 
to enact evidence based policies in the 
public interest” (www.marchforscience.
com, accessed 5/2/17). 

But in reality, politics drives too 
much science. Consider House Bill 1366 
introduced into the Colorado Legislature 
on April 27th. The bill proposed to 
create a position the duties of which 
are, “Development and periodic update 
of a climate action plan or  similar 
document that sets forth a strategy, 
including specific policy recommenda-
tions AND MEASURABLE GOALS 
BASED ON THE BEST AVAILABLE 
SCIENCE THAT ARE AT LEAST 
AS AMBITIOUS AS THE GOALS 
ESTABLISHED BY THE GOVERNOR’S 
EXECUTIVE ORDER D 004 08, THE 
ACHIEVEMENT OF WHICH WILL 
BOTH REDUCE COLORADO’S 
GREENHOUSE GAS EMISSIONS 
AND INCREASE COLORADO’S 
ADAPTIVE CAPABILITY TO 
RESPOND TO CLIMATE CHANGE, 
ALONG WITH ASSOCIATED NEAR-
TERM,MID-TERM, AND LONG-TERM 
DEADLINES TO ACHIEVE THE 
GOALS, that the state could use to 
address climate change and reduce its 
greenhouse gas emissions;” (all caps in 
the original). The phrase, “at least as 
ambitious as the goals established by 
the Governor’s Executive Order,” makes 
clear that a political goal decides what is 
acceptable “science.” The sponsors of this 
bill are Democrats Arndt and Winter. 
The Trump administration is not the 
only injector of politics into science.

We must remember that hypotheses 
can never be validated, only invali-
dated.3 The difficulties of complex com-
puter modeling and reaching conclusions 
based thereon are demonstrated by vary-
ing weather forecast models for indi-
vidual storms. The varying conclusions 
of modeling are perhaps best illustrated 
by the multiple forecast tracks of tropi-

1. Feynman, 1974, Cargo Cult Science: some remarks on science, pseudoscience, and learning how not to fool yourself: www.calteches.
library.caltech.edu/51/2/CargoCult, accessed 3/28/17.

2. Oreskes, Naomi, 1999, The rejection of Continental Drift - theory and method in American earth science: Oxford University Press, 
420 p..

3. Rahn, Perry H., Proof, validity, and some legal advice: The Professional Geologist, Nov. 2000, p. 7-8. Rahn cites K.R. Popper, 1959, 
The logic of scientific discovery, available in multiple formats on Amazon. 
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cal storms shown on weather forecasts. 
Figure 1 above shows the storm tracks 
predicted by various models for Tropical 
Storm Bonnie as of 0600 UTC on May 29, 
2016. While most of the models predict 
that Bonnie would end up in the Atlantic 
off the Virginia coast, two tracks head 
for Canada. The majority of predicted 
tracks vary on whether Bonnie would be 
onshore or follow the coastline.

The point being that what is unknown, 
what is uncertain is well illustrated by 
the predicted storm tracks. Similar sorts 
of illustrations or discussions should 
be included in scientific papers. Peer 
reviewers and editors have the ability 
to request that information on what is 
uncertain and what is unknown is clearly 
presented in scientific papers.

Erik Ronald in his blog, Mining 
Geology HQ, quotes the statistician 
George Box, “For such a model there is 
no need to ask the question, ‘Is it true?’ 
If ‘truth’ is to be the ‘whole truth” the 
answer must be “No.’ The only question 
of interest is ‘Is the model illuminating 
and useful?’ It is sometimes shortened to 
‘All models are wrong, some are useful.”4 

Geologic Practice in 
Quebec

In column 147 (Sep/Oct '13), I discussed 
the procedure for obtaining a temporary, 

limited practice geologist’s license in 
Quebec. Ken Witherly, CPG-11536, of 
Condor Consulting, recently provided 
updated information on this process, 
which he completed. Because AIPG is 
an Affiliate Member Organization of 
ASBOG, AIPG Certification can be rec-
ognized by the Ordre des géologues du 
Québec for temporary licensing purposes 
even if you do not have an ASBOG-
member state license. Quebec requires 
licensee’s to have minimum liability 
insurance coverage, which for an indi-
vidual is C$250K for damages exclusive 
of any defense or settlement costs (these 
are assumed in total by the insurer with 
no cap) with no exclusion concerning 
the type of work and a clause extending 
coverage a minimum of 5 years after the 
work is completed with no obligation 
to maintain premiums in that period. 
Witherly was able to obtain reasonably 
priced professional liability (E&O) insur-
ance for consulting geologists through the 
Prospectors & Developers Association of 
Canada (PDAC) insurance program pro-
vided by Partners Indemnity Insurance 
Brokers, Ltd. You must join PDAC 
to get this insurance (www.pdac.ca). 
For further information on temporary 
licensing in Quebec, go to http://ogq.
qc.ca/en/admission/member-of-another-
association. Temporary licenses may be 
available in other Canadian provinces 
and territories. The requirements will 

vary somewhat between each jurisdic-
tion. Visit the websites of the appropriate 
provincial/territorial geological licens-
ing organization for the details.

Equal Pay for Equal 
Work

“Equal pay for equal work” is worth-
while goal. It sounds great until one digs 
into it a bit. What constitutes “equal 
work”? Are all similarly qualified geosci-
entists paid the same? No, they are not. 

The American Geosciences Institute 
periodically publishes data on the 
geoscience workforce, most recently in 
Status of the geoscience workforce 2016, 
available at www.americangeosciences.
org/pubs. Some of the reported salary 
findings are:

• Starting salaries vary from less than 
$30K to more than $120K depending 
on field and degree.

• Master’s graduates tend to have the 
highest starting salaries.

• For BA/BS graduates, the top 
employers were environmental ser-
vices at 40% followed by oil and gas 
at 16%.

• For MA/MS graduates, the top 
employers were oil and gas 67%, 
environmental services at 13%, 
and mining, 4-year universities, 
research institutes, and state and 
local government agencies were all 
at 4%.

• For PhDs, 51% went to 4-year uni-
versities, research institutes 20%, 
oil and gas 15%, and the federal 
government 12%.

• Women constituted 46-47% of the 
general workforce from 2006 to 
2015. Women constituted a variable 
percentage of the environmental 
science and geoscience workforce, 
generally between 25% and 30% 
during the same period.

Figure 2 on the following page pres-
ents 2015 median salary data in different 
geoscience areas.Clearly geoscience sal-
aries depend on both degree and area of 
practice. Oil and gas pays the most. The 
area of practice also varies by degree. 
Is the work done by an environmental 
geoscientist equal to that of an oil and 
gas geoscientist? Generally not, at least 
as measured by salary.

Consider the following case: KC has 
over a decade of experience and works 
as a geologist for a major company. After 
taking 6 months of Parental Leave, KC 
has returned to work part time, work-

Figure 1 - Predicted Storm Tracks for Tropical Storm Bonnie
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4. Box, George E.P., 1979, Robustness in the strategy of scientific model building in Launer, R.L., & Wilkinson, G.N., Robustness in 
statistics: Academic Press, pp. 201-236.
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ing from home 2 to 3 days per week, 
if required. KC is paid an hourly rate 
and receives no benefits. KC’s colleague 
JM, who is an equally experienced and 
educated geologist, works full time for 
the same company, receives a salary and 
benefits (medical, retirement, sick leave, 
and vacation time). JM also believes 
that the job cannot be done efficiently 
on a part-time basis, as JM personally 
struggles to keep on top of the deliver-
ables while working full time and regu-
larly working on what would normally 
be days off.

Discussion: What are the genders of 
KC and JM? Does it matter? The focus 
of the situation is not on the gender 
difference or the fact that one is the 
primary parent of an infant. The focus is 
on the difference between full-time and 
part-time employment. The fact that the 
full-time employee feels the job requires 
regular overtime work contrasts with 
the fact that the part-time employee 
is not engaging in that much overtime 
work also relevant. Inquiry into this 
situation first requires an examination 
of the types of assignments each of the 
two geologists have. Are they the same 
or how do they differ? Is one geologist 
more time efficient and able to complete 
assignments faster. Is the quality of 
work the same for both?

Assume that both geologists work effi-
ciently and competently and that the dif-
ferences between them reflect the time 
required for the assignments they are 
given. Now the focus can examine their 
compensation and its comparability. 
Comparing the hourly rate each receives 
is not a full measure of equity because 
the salaried employee receives benefits 
while the part-time employee does not. 
The cost of comparable medical insur-
ance should be part of the comparison. 
But should this comparison be on the 
basis of hours worked? Because the part-
time employee is working fewer hours, 

the cost of comparable health insurance 
will be higher on a per-hour basis. The 
part-time employee is paid by the hour 
at a fixed rate. The salaried employee’s 
hourly rate varies depending on the 
hours of overtime worked in a year. How 
should the difference between paid vaca-
tion and sick leave be accounted for? It 
is clear that determining pay equality is 
difficult and problematic. But the issue 
is worth discussing. Your comments are 
welcomed.

Sampling Bias
The subject of sampling bias has 

been discussed in several of these col-
umns (112 (Nov '07), 114 (Mar '08), 
121 (May '09), 145 (May '13), and 160 
(Oct '16) and in articles, Assuring the 
reliability of your sampling results by 
me (Nov '07), Data/results reliability by 
Martin Andrejko (Jan '08), and Is that 
data point really an outlier? by William 
Stone (Jan '14). While the focus of these 
discussions has primarily focused on 
chemical analyses, the general concept 
of demonstrating the reliability of your 
sampling results applies to all types 
of sampling (Abbott, 2017, Geoscience 
honesty—avoiding the misuse of models: 
Mining Geology blog, www.mininggeolo-
gyhq.com/geoscience-honesty, available 
in PDF format). An excellent discussion 
of sampling bias problems in the fossil 
record was published (Walker, F.M., 
et al., 2017, Assessing sampling of the 
fossil record in a geographically and 
stratigraphically constrained dataset: 
the Chalk Group of Hampshire, southern 
UK: Journal of the Geological Society, v. 
174, p. 509-521; open access available, 
https://doi.org/10.1144/jgs2016-093). 
The opening sentence of the abstract 
highlights the issue, “Taphonomic, geo-
logical and sampling processes have 
been cited as biasing richness measure-
ments in the fossil record, and sampling 
proxies have been widely used to assess 

this. However, the link between sam-
pling and taxonomic richness is poorly 
understood, and there has been much 
debate on the equivalence and relevance 
of proxies.”

The reason for bringing Walker, F.M., 
et al.’s paper to your attention is not to 
get into the details of fossil sampling. It 
is to point out sampling issues in another 
geoscience area. I’d appreciate receiv-
ing examples of other types of sampling 
reliability issues. It is a geoscience-wide 
issue.

Geologists and Regulatory 
Compliance

Jan Horbaczewski’s (CPG-9369) 
article, “Geologists and Regulatory 
Compliance,” in the Jan/Feb/Mar '17 
TPG is excellent and should be read by all 
geoscientists. Although Horbaczewski 
writes from an environmental perspec-
tive, his remarks apply to all interactions 
with regulators. I’ve been on both sides 
of the issue having spent 21 years as 
a geologist with the US Securities and 
Exchange Commission helping natural 
resource companies comply with the 
securities laws. More recently, I’ve been 
a consultant helping clients comply with 
securities regulators and have spent a 
good deal of time in the last year working 
on proposed changes to the SEC’s and 
SME’s disclosure guidelines. Regulators 
have a job to do. Understanding what 
the regulatory goals are and working 
to comply with them will smooth the 
process for both sides.

De-licensure of Geologists
Ann Pattison’s Letter to the Editor, 

“More on De-licensure,” in the Jan/
Feb/Mar '17 TPG ponders the issue 
of national geoscience licensing and 
addresses two critical issues, buy-in 
from the states and enforceability. My 
discussion of “De-licensure of geolo-
gists” in column 162 in the Jan/Feb/
Mar '17 TPG addresses aspects of both 
issues and includes some international 
enforcement information. Given that 
other professions like engineering and 
medicine are regulated by the states 
rather than nationally, I believe it highly 
unlikely that the states will give yield to 
a national license for geoscientists. AIPG 
certification is about as good as there is 
currently. However, the new Nationally 
Licensed Geologist (NLG) title autho-
rized by the Executive Committee this 
year is a step in this direction. Adam 
Heft and Doug Bartlett will be present-
ing on the NLG at the Nashville meeting 
in September. More discussion will occur 
in the future.

Figure 2 - Median annual salaries of geoscience occupations
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ANSWERS TO QUESTIONS ON PAGE 36

1. The answer is choice “c” or “This animal was a carnivore of the Permian age.

”Dimetrodon” had both mammalian and reptilian characteristics. It preceded the advent of the dinosaurs by about 
40 million years and was one of the largest and dominant carnivores of the Permian Period.   Like the herbivore 
edaphosaurus, it displayed a prominent sail on its back.  Dimetrodon had a large skull with two types of teeth; sharp 
canines and shearing teeth.

Choice “a” best describes “edaphosaurus.”

Choice “b” may describe a great predator such as “allosaurus” 

2. The answer is choice “b” or “Are crescent-shaped with horns pointing downwind that are commonly found 
in areas of constant wind and limited sand supply.”

Choice “a” best describes “parabolic dunes.”

Choice “c” best describes “longitudinal dunes.”

3. The answer is choice “c” or “MRIL” or magnetic resonance image log. 

The DLL-MLL (dual laterolog-micro laterolog) is a good resistivity tool that is used in salt water drilling muds.

The FDC-CNL (compensated density-neutron log) is a good porosity tool commonly used in the industry.

4. The answer is choice “c” or “earthquakes.”  

The Modified Mercalli scale measures the effect of an earthquake and attempts to quantify its intensity based on human 
accounts and damage as seen on objects of nature and man-made structures.  The Modified Mercalli scale ranges from I 
(not felt) to XII (total destruction).  It is very distinct from the Richter scale and the Moment Magnitude scale, which are 
measures of the amount of energy released by the earthquake event.

5. The answer is choice “a” or [P’ = 2279 psf and u = 3000 psf].  The proof follows:

At the base of the clay, the total vertical stress (P) is:

P = (Hw) * ( γw) + (Hs) * (γss) + (Hc) * (γsc)   (1)

P = (10 ft) * (62.5 pcf) + (26 ft) * (125 pcf) + (12 ft) * (117 pcf) 

P = 5279 psf       (2)

The pore-water pressure at the base of the clay is:

u = [(Hw) + (Hss) + (Hsc)] * γw     (3)

u = (10 + 26 + 12) ft * (62.5 pcf)

u = 3000 psf       (4)

By definition, the effective stress is total stress minus the pore-water pressure.  Thus,

P’ = P – u       (5)

Substituting (2) and (4) into (5), we obtain:

P’ = (5279 – 3000) psf = 2279 psf    (6)

Equations (4) and (6) are the values we were asked to calculate.

Free Resume Posting 
Are you out of work??? 

Post and View Resumes for Free on the AIPG National Website  

View Job Listings for Free www.aipg.org 

Click on Jobs.
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Storytelling is 
Fundamental to Geology

Michael J. Urban, MEM-1910 

Stories are important in geology. Rocks tell the geologist a 
story about the Earth, but geologists also tell stories. These 
stories are descriptive, interpretive, sometimes speculative, 
and always narrative. The stories are chronicled in published 
journals and professional presentations, and shared at times 
less formally in classroom lectures. While geologists often 
concern themselves with the ongoing and evolving story of our 
planet, there are other no less important stories to be told: the 
stories of the men and women who accomplish the grand feats 
in geology. After all, science is a human endeavor, inescapably 
connected to context (as serendipity elegantly reminds us). 

I recently read the novel Dragon Teeth (written by Michael 
Crichton, published posthumously), a fictional story promi-
nently featuring the widely known and infamous feud between 
Othniel Charles Marsh and Edward Drinker Cope – two of the 
earliest professional paleontologists in the United States (circa 
1860). This story inspired me to re-familiarize myself with 
the accomplishments of each man and their well-publicized 
struggle for professional supremacy in the annals of early 
American vertebrate paleontology. The story also reminded 
me of the important role that the doers of science have in the 
accumulation and refinement of our collective knowledge about 
geology. Without them, we would have nothing. Therefore, it 
occurs to me that I should renew my efforts to incorporate 
and integrate the who back with the what in my own teaching 
practices (through storytelling). 

Students are often quick to dismiss the rich and deep history 
associated with the genesis of American geology, and too many 
may emerge from school woefully lacking in understanding and 
appreciation for the setting of the evolution of the discipline. 
This is avoidable, however, and we should ardently strive to 
prevent it. Telling the stories of the people involved in the great 
accomplishments in science, and even daring to cast them in 
the light of their human failings, helps us to realize the true 
challenge of scientific investigation, reinforcing the idea that 
we can and do accomplish much despite our personal flaws.  
The greatest geology professors I have known all had a flare 
for storytelling. Many of them regale students with anecdotes 
and details surrounding the locations and circumstances of 
their field trips and sample collecting excursions. Indeed, I still 
remember fondly some of the stories Dr. Richard Ojakangas 
shared with those of us in his geology classes at the University 
of Minnesota Duluth, decades ago. Thank you for inspiring 
so many of us with your stories, Richard! Integrating people, 
places and events into our descriptions of geology is an easy 
next step.

Geology as a discipline is ripe with facts and details, but so 
too are many of the human adventures accompanying major 
(and minor) finds in our quest for a greater understanding 
of nature. We can and should familiarize (or re-familiarize) 
ourselves with some of the truly remarkable (e.g., vindication 
of Wegener’s general ideas about continents) and notorious 

(e.g., Cope’s and Marsh’s “bone wars”) historical activities. 
Professional geologists too can benefit from occasionally brush-
ing up on the history of the discipline. Do you recognize the 
following names: John Wesley Powell (of course you do, but I 
had to start you off with an easy one), James Hall, and Florence 
Bascom? [Admittedly, I struggled with the latter two myself.] 
While not everyone needs to have an intimate knowledge of 
the history of American geology, most professionals in the field 
would probably benefit from knowing a bit more. 

Getting back to Marsh and Cope, for a moment, legend has 
it that the falling out between them centered around Cope’s 
error in placement of a skull on the wrong end of the skeleton 
of a plesiosaur (Elasmosaurus), which Marsh, as the story 
goes, took deliberate and great delight in pointing out (UCMP, 
n.d). Whether this accurately reflects the origin of the dispute, 
or not, is less important than the overall escalation through 
publication that eventually transpired. And, whosoever tossed 
the first stone is probably irrelevant at this point, but clearly, 
the competitive nature and the pace of their escapades rapidly 
advanced the study of paleontology at the time (unfortunately, 
though, replete with errors). Cope was evidently hasty in his 
analyses and writing tendencies, making numerous blunders 
as he penned some 1400 publications over the span of his pro-
lific career (Hellman, 2007). Marsh made his share of mistakes 
too: the incomplete skeleton of a large dinosaur missing a skull 
he named the Brontosaurus, which was eventually shown to 
actually be an Apatosaurus. [Now, try as we may, the name 
Brontosaurus persists incorrectly.]

This is just the kind of story that might pique the interest 
of almost anybody.  Intrigue, the Wild West, Hatfields and 
McCoys-like feuding, and that ever so important element of 
humor (recall Mosasaurus copeanus); what’s not to enjoy? No 
wonder Crichton chose these characters for his story! Although 
not every aspect of American geology is as entertaining, much 
of it can be framed in a similarly stimulating way, I think. 
Powell’s adventures along the Colorado River and at the Grand 
Canyon in Arizona (USGS, 2006); United States Geological 
Survey’s 2nd Director Hall’s egotistical tirades (National 
Academy of Sciences, 2005); and the challenges faced by 
Bascom as she became the first professional female geologist 
to work at the USGS (National Park Service, 2016). 

Professional rivalry can and does occur, and in the finest 
of instances, prompts us to achieve our very best.  But, this is 
not the subject of the article at hand; instead, we may use the 
story of Cope and Marsh as a springboard for considering the 
human narrative intertwined throughout the crucial stages 
of the expansion of our geological understanding. Storytelling 
has a definite place in geology! 

Featured Resource
In honor of Cope’s and Marsh’s use of published scientific 

names to raz one another (such as the previously mentioned 
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Mosasaurus copeanus), this issue’s featured resource is 
the International Commission on Zoological Nomenclature’s 
International Code of Zoological Nomenclature found at www.
iczn.org/code

In addition to describing the do’s and don’ts of formal nam-
ing of specimens based on priority and more, it also contains 
details about the treatment of names in Greek and Latin. For 
example, it’s not okay to name a new paleontological fossil 
specimen after yourself, but is okay to name it after someone 
else.
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IN MEMORY

Peter T. Flawn, CPG-0430
February 17, 1926 -   May 7, 2017

Peter T. Flawn died on 
May 7, 2017, at age 91. 
He was one of the most 
distinguished American 
geologists of his time: he 
had served as president 
of both the Geological 
Society of America and 
the American Geological 
Institute. He was an early 
member of AIPG and the 
founding President of the 
Austin Geological Society 
in 1963. James Sansom, 
CPG 02406, says “Dr. 

Flawn was a pleasure to work with in getting our new geo-
logical society started.” Dr. Flawn served twice as president 
of The University of Texas at Austin (1979-1985; 1997) and 
also as the second president of The University of Texas at San 
Antonio (1974-1979).

Dr. William Fisher, CPG 02398, writes “A very significant 
part of the standing of UT Austin is due directly to the leader-
ship and vision of Peter Flawn. He was a good friend and my 
prime mentor through the years.”

Among his many publications, Dr. Flawn published “A 
Primer for University Presidents: Managing the Modern 
University” (1990) and the first textbook on Environmental 
Geology (“Environmental Geology”, Wiley, 1970) which I used 
as my bible when creating an Associate Degree program in 
Environmental Science in 1973.

Peter Tyrrell Flawn was born in Miami, Florida, on 
February 17, 1926. At age 16 he enrolled at Oberlin College 
on a full scholarship.  During World War II, he served in the 
U.S. Army Air Corp. He then proceeded to Yale, earning his 
Ph.D. in geology, in 1951.

He had financed his thesis research on the geology of the 
area around Van Horn, TX, by working at the Texas Bureau 
of Economic Geology.  In 1960, he was made director of the 

Bureau, and in 1970 full professor and vice president of UT 
Austin.  

Prof. Flawn’s professional honors included: election to the 
National Academy of Engineering (1974), the Condecoración 
de la Orden del Sol del Peru (1984), the Wilbur Lucius 
Cross Medal from Yale University (1985), the Ben H. Parker 
Memorial Medal from AIPG (1989), and many others. 

Peter Flawn is survived by his daughter, Tyrrell E. Flawn. 
He was predeceased by his spouse for 70 years, Priscilla Pond 
Flawn (1926-2016), and his daughter Laura B. Flawn.

If you have questions about memorial gifts, please contact 
Marie Cloutier at the University of Texas, 512-475-9229.

-John Berry, CPG 4032

ATTENTION MEMBERS
Please remember to notify AIPG 

National office 
of any changes you may have.

• Employer

• Address

• Email

Please also notify our office if 
you know of a member who has 
passed.  We would like to honor 

our members in memorium.
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Support the Foundation of AIPG
The Foundation of the American Institute of Professional 

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

We ask that you continue supporting the Foundation with 
monetary contributions that would be used primarily to fund 
our scholarship and young professional initiatives, and other 
Foundation programs as well. The Foundation relies on the 
support of generous individual and corporate or group donors 

for financial contributions or gifts in kind. Information about 
donations is on the Foundation web page of the AIPG web site 
http://aipg.org/foundation. You may donate online or send your 
donation check by mail to:

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

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

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

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

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

Contributions are tax deductible.

Announcement
FOUNDATION OF AIPG 2017 SILENT AUCTION

Annual Meeting Welcome Reception 
Nashville Airport Marriott Hotel

Sunday, September 24, 2017 
6:00 – 8:30 pm

The Foundation of the American Institute of Professional Geologists will hold a silent auction at the AIPG annual meeting 
Welcome Reception on Sunday, September 24th starting at 6 pm at the conference headquarters hotel in Nashville. We hope 
you will consider a donation to the silent auction to raise funds in support of the Foundation for AIPG programs, scholarships, 
internships, and various initiatives. We also encourage you to consider bidding on items at the auction. Additional information 
and donation forms are provided on the AIPG web site: aipg.org/foundation

Please contact Barbara Murphy or Larry Weber, trustees of the Foundation, if you have any questions about the silent 
auction, or to advise them of donated items being sent in advance: 

THANK YOU FOR YOUR SUPPORT
The Foundation of the American Institute of Professional Geologists is a 501 (c) (3) public foundation, qualified 

to receive contributions in support of educational programs. Contributions are tax-deductible. 

Larry Weber
TTL, Inc.

 5010 Linbar Drive, Suite 153
Nashville, TN  37211

615-331-7770
lweber@ttlusa.com

Barbara Murphy
Clear Creek Associates

6155 E. Indian School Rd. #200
Scottsdale, AZ 85251

480-659-7131/480-659-7143 fax
bmurphy@clearcreekassociates.com
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Membership Milestones
The following members have received 

in recognition of their membership mile-
stones, pins, and certificate for more 
than 50 years of membership!  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 con-
tinuous support.

Join Date Member AIPG Member # City, State

9/29/1964 Adolf Honkala CPG-00007 Richmond, VA

6/9/1964 Dorman Farmer CPG-00016 Abilene, TX

7/2/1964 Joseph Wargo CPG-00054 Moraga, CA

7/20/1964 Hugh Dresser CPG-00057 Butte, MT

10/1/1964 John Dolloff CPG-00180 Golden, CO

11/23/1964 Erwin Single CPG-00247 Greenwood, CO

11/23/1964 William Wayne CPG-00250 Lincoln, NE

12/18/1964 David Martin CPG-00271 Santa Barbara, CA

12/21/1964 William Long CPG-00293 Palmer, AK

12/21/1964 James Martin CPG-00294 Rolla, MO

1/11/1965 Robert Long CPG-00338 Signal Hill, CA

1/11/1965 Charles Melbye CPG-00344 Sun City, West

1/12/1965 James Williams CPG-00374 LaBelle, MO

2/22/1965 Willard Classen CPG-00524 Walnut Creek, CA

2/28/1965 Richard Hagni CPG-00549 Rolla, MO

3/23/1965 Thomas Kelly CPG-00625 Bryan, TX

3/23/1965 Glen Faulkner CPG-00635 Duluth, GA

3/23/1965 Frank Stanonis CPG-00636 Henderson, KY

3/24/1965 Kay Havenor CPG-00673 Roswell, NM

8/8/1965 Verne Dow CPG-00732 Topeka, KS

7/8/1965 William Smylie CPG-00760 Kilgore, TX

7/8/1965 J. Thompson CPG-00763 Montacito, CA

7/8/1965 Robert Weisman CPG-00776 Ft. Collins, CO

7/8/1965 Raymond Schreurs CPG-00784 St. Louis Park, MN

9/10/1965 Robert Hindle CPG-00837 Camarillo, CA

10/25/1965 Gerald Harrington CPG-00893 Roswell, NM

11/24/1965 Wayne Estill CPG-00917 Agoura Hills, CA

11/24/1965 Jack Frizzell CPG-00923 Abilene, TX

11/24/1965 Albert Thalman CPG-00983 Oklahoma City, OK

11/24/1965 Bruce Fox CPG-00993 Tyler, TX

11/24/1965 Charles Welby CPG-01033 Raleigh, NC

11/24/1965 Gilbert Korman CPG-01043 Abilene, TX
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Operational Reports: identifying best practices to boost inter-
national cooperation in the raw materials sector

The INTRAW project consortium recently launched three operational reports 
providing insights on best practices and weaknesses of raw materials research 
& innovation, education & outreach and industry & trade in the five Reference 
Countries: Australia, Canada, Japan, South Africa and the United States of America. 

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

The project consortium now presents three reports that focus on raw materials research & innovation, education & outreach 
or industry & trade, in the five Reference Countries. These three reports underpin the development of a better understanding 
of the achievements made in these five countries in relation to the entire raw materials value chain. The operational report 
on research & innovation describes and compares the different innovation systems in Australia, Canada, Japan, South Africa 
and the United States, comprising – among others - the main role players, institutions and policies that drive research and 
innovation in the raw materials sector. The raw materials educational context in each of the Reference Countries is mapped 
in the operational analysis of education & outreach. The report on industry & trade notably includes the characterisation of 
industrial clusters related to raw materials in these countries and the way these clusters affect trade and global competition. 

The findings of these operational reports also contribute to the design of the EU International Observatory on Raw Materials 
that is to be launched by the end of 2017. The Observatory will be a permanent international body that will remain operational 
after the end of the project, aiming at the establishment and maintenance of strong long-term relationships with the world’s 
key players in raw materials technology and scientific developments. 

The operational reports and their summaries are available through the project website at http://intraw.eu/publications/. As 
a next step, INTRAW will launch, in the coming weeks, three scenarios describing the world of raw materials in 2050.

For more information: http://intraw.eu

A Philosophical Inquiry
William Dixon, CPG-03659

The following discussion is a concept that developed at odd 
times over several years until the “Aha! moment” arrived.  
This discussion is envisioned as a preface or foreword for an 
introductory geology text.  But before any publisher would 
agree to print such a book, the idea would undoubtedly need 
a reasonable degree of acceptance in the geologic community 
as well as in the broader scientific community.  Please read 
it through and reply with your comments about the idea.  If 
there is sufficient positive response, I will continue to forge 
ahead; if not, it’s been interesting mental gymnastics for an 
aging mind.  

I would like to acknowledge the following persons for help-
ful input: John Berry, CPG 4032 and TPG Editor, who has 
patiently offered assistance in clarifying the message; John 
Lear, a recently retired journalist, for critical review; and 
Rev. Duane Mevis for sharing with me, a number of years ago, 
the next to last sentence in the paragraph regarding religion.

LIVING GEOLOGY
The whole world is alive; reach out to meet life.
If motion can be accepted as the ultimate requirement 

for life, then everything around us is alive, from the tiniest 
sub-atomic particle to the largest object in the universe and 
including all the plant and animal organisms here on Earth.

At the moment of creation (about 14.5 billion years ago), 
everything began to move and change if it wasn’t already 
moving.  BANG!  The first note of the music of the cosmos!  
Light emanated as both oscillating waves and moving photons 
depending on how it is viewed.  The light of the world is motion.  
Mathematics is the great describer or yardstick.  Physics and 
chemistry are alive.

About 4.5 billion years ago, the Earth was formed, and 
then the crust solidified into crystalline rocks.  Subsequently, 
the atmosphere and oceans began to react both chemically 
and physically to produce sedimentary rocks.  Some of these 
sedimentary rocks accumulated to such great thicknesses they 
were heated and transformed into suites of metamorphic rocks.  
The hills are alive with the sound of music.  Geology is alive.

At some point, life originated in the ocean perhaps in close 
contact with some of the clay minerals.  Did a virus precede 
the first live reproducing cell?  What did the first creature 
eat?  Biology is alive.

The development of the five senses in animals led to differ-
ent systems of communication between individuals.  All of the 
senses: seeing, hearing, feeling, smelling, and tasting involve 
external movement as well as internal nerve stimuli.  Human 
communication evolved into spoken languages with verbal 
traditions followed by written languages which permitted the 
accumulation of an expanding body of knowledge. 

Early human societies shared certain attributes, and most 
seem to have had a religion.  Our modern societies have adopted 
several main religions: Buddhism, Christianity, Confucianism, 
Hinduism, Islam, Judaism, Shinto, and Taoism.  Many of them 
proclaim that the Earth was formed by its Supreme Being. 
Science tells us how he did it.  Scriptures should be taken 
seriously but not always literally.  Science and religion are 
mutually exclusive subjects that should not be confused. 

In conclusion, to expand the meaning of the idea “alive/liv-
ing” is a thought leap of gigantic proportions.  Biologists will 
probably be the last group to accept the concept.  To cushion 
our thoughts to this shock, we need some new terminology.  
For biological organisms, I would propose:  biologically alive, or 
“biolive”; for geological processes:  geologically alive, or “geol-
ive”; for physics: physically alive, “physicalive”; and chemistry: 
chemically alive, “chemicalive”.  Your feedback is welcome.
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A Philosophical Inquiry ONLINE COURSES

On Demand Webinars (courses are free to take and a fee is required for CEUs)

•Techniques for Developing High Resolution 
LNAPL Conceptual Site Models  
(earn .2 CEU’s - $45 member, $32.50 AIPG Member,  
$27.50 AIPG CPG, and $12.50 student) 

•Best Practices in Mineral Resource Estimation & 
Reporting. 
(earn .1 CEU’s - $35 non-member, $30 AIPG member,  
$25 AIPG CPG, and $10 student)

•Fundamentals of Professional Ethics: Elements 
and Examples 
(earn .1 CEU’s - $35 non-member, $30 AIPG member,  
$25 AIPG CPG, and $10 student)

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

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

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

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

 David M. Abbott, Jr.  
  Consulting Geologist LLC

 AIPG CPG, FAusIMM, EurGeol, PG-TX, UT, WY

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

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

dmageol@msn.com

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

SECTION NEWS
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Colorado Section Field Trip
Photographs from the June 23, 2017, AIPG Colorado Section Field Trip to the Holcim-LaFarge Portland Cement Plant and 

quarry, located at the former townsite of Portland on the Arkansas River east of Florence and south of Penrose at 38° 23’ N, 
105° 1’W. The plant is on the south side of the river and the quarry, located in the Niobrara Formation (late Cretaceous) is 
on the north side.

Front row: Susan Wager, Mehmet Pehlivan, Tom Van Arsdale, Jim Burnell, Helen Hickman, Joe Meigs, Tom Newman, David Abbott,  Bill Berg, Angela Allison, 
Heather Houlton, Lewis Kleinhans, Steve Jorgensen
Middle: Dave Rhode 
Top row: Andy Flor, Doug Bartlett, Irene Kadel-Harder, Aaron Johnson, Kevin Donegan, Matt Sares, Rick Allison 

The group is standing in front of an ancient churn, or cable tool, drilling rig. Photo courtesy of David Abbott.

Student Member Irene Kadel-
Harder & Field Trip Leader 

Tom Newman Photo courtesy of 
David Abbott.

Group photo in the 
quarry. Photo courtesy 
of David Abbott.

Want to purchase minerals and other oil/gas 

interests. 

Send details to: 

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

PROFESSIONAL SERVICES DIRECTORY (continued)
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Michigan Section Workshop

In honor of the Michigan Section’s 40th Anniversary, the 7th annual technical workshop attendees received commemorative 
red T-shirts and wore them for the group photo!

The Michigan Section hosted their 
7th Annual Environmental Risk 
Management Technical Workshop June 
13-14, 2017 at the Ralph A. MacMullen 
Conference Center.  This year’s sold out 
workshop in northern Michigan featured 
the topic - Characterization for Remedy 
Decisions.  Case studies highlighting 
the latest in characterization techniques 
including high resolution, modeling, 
augmented reality conceptual site mod-
els, and many more used to make deci-
sions for remedies that will mitigate 
risks and exposure to contaminants.  
Many different exposure pathways were 
highlighted including drinking water, 
vapor intrusion, groundwater /surface 
water interface, and direct contact with 
contacts.  

A strong theme that the Michigan 
Section promotes as part of this work-
shop in partnership.  The section pro-
motes partnership among consultants, 
contaminated property owners, regula-
tors, and other interested parties to solve 
the complicated environmental prob-
lems posed by releases of contaminants.  

Many of the case studies are presented 
jointly by the project partners.  

In addition to the case studies, a panel 
discussion focused on the importance 
of water to business and the economics 
of risk kicked off the workshop.  Field 
demonstrations featuring laser induced 
flourescence, vapor pin installation, 
drone applications, and sediment sam-
pling techniques, and augmented reality 
conceptual site model gave attendees the 
opportunity to experience these things 
first hand.  

As part of the section’s promotion of 
partnership, the workshop is structured 
to encourage networking.  The workshop 
is hosted on the site of a conference cen-
ter that was formerly a Department of 
Natural Resources Camp in the woods.  
This remote location and the social 
mixer that the section hosts complete 
with campfires, refreshments, and an 
all geologist band create an ideal setting 
for building relationships.  The Michigan 
Section hosts the workshop during the 
third week in June every year and invites 
our AIPG colleagues from sister sections 
to join us. 

AIPG Offers Mentor Program
Are you an AIPG Student or an AIPG Young Professional searching for a mentor?

or
Are you an AIPG member looking for a Student or Young Professional to mentor?
Be sure to update your information and check the membership directory at aipg.org

Member Reminder:

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

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

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

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

Students and young profession-
als are encouraged to seek out men-
tors and check the box indicating 
that you are interested in being a 
mentee.  

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

Consider signing up today!
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The Center for Geotechnical Practice 
and Research at Virginia Tech (CGPR) 
in collaboration with the Virginia 
Department of Transportation (VDOT) 
seeks interested volunteers to partici-
pate in a unique research opportunity 
to advance the state of practice in sub-
surface characterization. The purpose 
of this project is to assess the capability 
of currently available non-invasive geo-
physical methods to identify the sizes 
and locations of subsurface anomalies.

VDOT has developed a geophysi-
cal field test site located in Lexington, 
Virginia in which subsurface anomalies 
of various sizes are present within engi-
neered fill soil.  Anomalies are located 
within 5 to 30 feet below grade and 
within an area of approximately 0.5 acre. 
The surveyed locations of the anomalies 
will not be released until the end of the 
project. The site is available for field 
work from August 15, 2017 to January 
1, 2018 (tentative). Participants are 
responsible for their own costs.

Each participant will perform geo-
physical studies at the site using one or 
more methods believed to be appropri-
ate. Then each participant will provide 
a report containing their interpretations 
for the locations and sizes of the anoma-
lies for each method or combinations of 
methods used. Participants are asked 

to provide their reduced data for each 
method in digital form for possible later 
post-processing.

A CGPR report will be issued at the 
conclusion of the project that provides a 
synthesis of the results. All participants 
will be acknowledged in this report but 
will not be associated with their data sets 
or interpretations.

Those wishing to participate should 
send an email message to geoanomaly1@
gmail.com containing a brief statement 
of interest, contact information, and 
a preliminary list of the non-invasive 
geophysical methods proposed. An infor-
mation package will be sent within two 
weeks of responding to this invitation 
but no sooner than mid-July 2017. The 
information package will include details 
on the site, site access procedures, and a 
description of the information requested 
for the reports.

Joseph E. Dove, PE, PhD
Associate Professor of Practice
Via Department of Civil and 
Environmental Engineering (MC 0105)
750 Drillfield Drive, Rm. 110
Virginia Tech
Blacksburg, VA 24061
USA
540.231.2307

SECTION NEWS

Important Announcement 
from the Georgia Section

After 18 years with the 
Georgia EPD, I decided to 
retire on August 1, 2017.  
I’ll continue to be chapter 
president for the rest of this 
year, but it’s time for some 
of our younger members to 
take over.  I will not aban-
don you and will continue to 
work with our student mem-
bers and student chapters.  
My contact information is 
rw30075@yahoo.com.

Thanks Everyone, 
Ron Wallace, CPG 8153

Be sure to follow 
AIPG in the eNEWs 
and on LinkedIn and 
Facebook.

Invitation to Participate: Detection of 
Anomalies using Geophysical Methods
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Nathainail Bashir, SA-8101 
nb7v3@mst.edu

How an Internship Can Land 
Your Foot in the Door

I’m Nathainail Bashir, Geotechnical intern here at Hillis-
Carnes Engineering Associates and a PhD student in Geological 
Engineering at Missouri University of Science and Technology. 
I’m here to provide you an inside look at  internship experi-
ences. As a graduate student in Missouri S&T this is my 3rd 
internship in the industry and every internship has brought 
me experiences which cannot be overstated. Today, employers 
prefer those fresh graduates who have multiple internship 

experiences under their belt. Being a fresh college graduate, 
you may have an eye-catching cover letter, a 4.0 grade point 
average and complimentary recommendations, but if one 
important piece of information – your internship - is missing 
from your resume, good luck finding a position in industry! 
Internships not only give you a chance to put your foot in the 
door with a potential employer and make your resume look 
good, but internships have some other advantages as well:

The possibility to “test drive” a career (Would I be comfort-
able in the field or office?)

A networking opportunity. Internships give you a chance 
to attend company meetings and events. By meeting and com-
municating with the professionals, you not only learn the do’s 
and don’ts of communication in a professional environment but 
you also make new connections. Personally, my internships 
have introduced me to many useful resources;  I have met a 
variety of professionals in my field just because I participated 
in those valuable events and meetings. 

Resume builder. Being a col-
lege student the importance of a 
great resume cannot be denied. 
In the absence of a solid resume, 
it can be really challenging for 
someone to be considered for a 
position in industry. And without 
any experience how can you have 
a strong resume? Internships pro-
vide you an opportunity to build 
experience as a student and stand 
out as a recent graduate.

A foundation for the future 
career. Internships provide you 
with the essential components 
you require to build your career. 
Working as an intern, you have 
the opportunity to impress prob-
able future supervisors and 

mentors. Research has shown that 85% of employers use 
internships as a recruitment tool to test out future employees 
and in many cases, companies hire interns after graduation.

Therefore, now’s the time to make an investment in your 
career and consider becoming an intern. The plan to do an 
internship can be a perfect practice for finding a job. Above 
all, internships could very well be a gateway for you to get a 
full-time position in that company.

With benefits for both employers and students, internships 
really are a win-win.

Benefits of an Internship

Terry Morse chosen as new CEO of NGWA Terry Morse has been selected as 
the incoming chief executive officer of the National Ground Water Association. 
He is the successor to Kevin McCray, CAE, who, after 22 years as CEO and 35 
years in the groundwater industry, is retiring December 31, 2017.
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Jonathan Valentine, SA-7526 
Valentine5@mail.usf.edu

Science, Policy, Culture, and 
Conservation: Challenges to a 

Sustainable Future

Abstract
In the social imagination science is often depicted as its 

own entity free from outside influence. However, to justify 
and finance scientific research, science itself must rely on cul-
tural aspects such as ideological and religious beliefs (Harari 
et al., 2015). These cultural aspects need to be considered to 
understand how science and policy work together in conserva-
tion. For policy to reflect the need to restore altered habitats, 
dominant cultural beliefs need to embrace the idea of conserva-
tion. Scientific research related to conservation efforts are still 
underfunded even though it is in our best interests to invest 
in conservation. This remains a major challenge in moving 
toward a sustainable future as science, cultural values, and 
policy must work together for conservation.

The Marriage of Science and Policy
From a historical perspective, the marriage of science and 

policy is a rather recent development. The great political 
philosopher Aristotle, who is often credited with championing 
aspects of the scientific method, had little to say in regards to 
the role of science in managing the polis, or city-state. This 
is because earlier traditions formulated their theories in the 
form of stories and until the scientific revolution most human 
cultures did not believe in progress (Harari et al., 2015). Sacred 
texts such as the Vedas, the Bible, or the Confucian classics 
had already revealed to their adherents what was necessary to 
know about the world. Scientific developments still occurred: 
for example, in ancient Rome the impact of environmental 
practices on health were taken seriously, and led to the 
development of fresh water delivery systems via aqueducts, 
sophisticated bath systems, piped water, drainage systems, 
and public pay lavatories (Porter, 1999). However, this is the 
exception that proves the rule, “Whereas modern states call 
in their scientists to provide solutions in almost every area 
of national policy, from energy to health to waste disposal, 
ancient kingdoms seldom did so” (Harari et al., 2015).

Science was not seriously invested in to advance and comple-
ment politics until 1620, when Frances Bacon in his manifesto 
The New Instrument put forth the idea that, “Knowledge is 
power” (Harari et al., 2015). Modern science uses mathematics 
to connect observations into comprehensive theories. The nov-
elty of Bacon’s insight was that the theories science provides 
can be used to empower ourselves. Medieval Europe bought 
into the idea of investing in science and within 150 years the 
industrial revolution had begun and the hum of steam engines 
could be heard throughout Europe. 

Science Has No Ethic
By the late 1700’s science and policy were intimately inter-

twined (Harari et al., 2015). However, it is important to note 
that while science can further politics by empowering specific 
policies, science by itself provides no insight on ethical deci-
sions. It cannot answer questions such as whether we should 
protect the environment or bolster the economy through our 
scientific endeavors. This question and questions like it remain 
entirely in the realm of culture and politics. Many people are 
convinced that, “Science takes place on some superior moral 
or spiritual plane above the rest of human activity”, but they 
are mistaken, “Like all other parts of our culture, it is shaped 
by economic, political and religious interests.” (Harari et al., 
2015). This means that most modern scientific studies are 
funded because someone, somewhere believes they can attain 
some economic, political, or religious goal (Harari et al., 2015). 

Science, Policy, & Conservation
Science and policy are tools that further human interests. 

Historically, if human interests came into conflict with the 
interests of the natural environment, human interests won 
out. This has caused the world to be stripped of its diversity 
and resilience wherever humans are found in large numbers 
(Pagel, 2012). The marriage of science with policy allowed 
us to further our own interests at an alarming rate and the 
environment bore the brunt of the consequences. Humanity 
still acts out of self-interest, however it has become clear that 
the practice of conservation is now in our species’ best inter-
est. Conservation, for this essay, can be defined as making 
peace with nature. 

The Everglades as a Case Study
In 1947, Congress authorized the Central and Southern 

Florida Project: it included the development of 2,000 miles of 
levees and canals, which carved the northern Everglades into 
farmland, and the central Everglades into reservoirs, while 
the southern Everglades was reserved as Everglades National 
Park (Grunwald, 2007). Section 21 of Chapter 59-994 of the 
Laws of Florida went as far as stating that, “It is hereby 
declared that in said District, surface waters, which shall 
include rainfall and the overflow of rivers and streams, are a 
common enemy”. 

Fast forward 70 years and the common enemy has been 
defeated. Unfortunately, we now are investing billions of 
dollars to resurrect her. Without flowing surface water in 
the Everglades hydrologic system, nitrogen and phosphorous 
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pollutants become concentrated before they enter Everglades 
National Park. The Everglades ecosystem has evolved in a low 
nutrient environment and the introduction of high nutrient 
levels has caused the invasion of plant species that have choked 
the natural flow of the Everglades. Without the natural flow 
of water in the Everglades, the effect of salt-water intrusion 
is exacerbated in coastal cities such as Miami which rely on 
a shallow aquifer to provide water to 3 million people (City 
of Miami, 2016). 

In the 19th century it was America’s “manifest destiny’ to 
control new lands. This idea permeated into Florida’s culture 
where Napoleon Bonaparte Broward, the state’s 19th gover-
nor, vowed to make an “Empire of the Everglades” (Grunwald, 
2007). The philosophy of controlling nature coupled with an 
ignorance of ecological principles choked the Everglades and 
led to the imminent threats that South Florida now experi-
ences. These threats coupled with public support have pushed 
policy makers to invest in the conservation of this unique 
habitat. Cultural values in South Florida have become aligned 
with the idea of conservation thus resulting in support for 
the largest restoration project ever undertaken (Grunwald, 
2007). The Everglades went from a dirty swamp to America’s 
Everglades because their significance was publicly recognized.

Discussion
For science and policy to work together in conservation, 

it should first be recognized that the environment has been 
altered to an incredible degree. In Miami-Dade County there 
is only one river, the Oleta, that still flows naturally into the 
Atlantic. The rest have been dredged or channelized. On a 
global scale, chemicals like DDT can be found bioaccumulating 
even in the arctic (Blais, 2005), CFCs still float around in the 
atmosphere (McCulloch et al., 2003), complete mountaintops 
have been removed (Dawson 2012), 40% of the land surface is 
now cropland or pasture (Foley et al., 2005), and species are 
going extinct at 10,000 times the background rate (Kolbert, 
2014). These alterations have serious repercussions. People 
are dependent on the ecosystem services and resources that 
earth provides. In many areas, damage to water, flora, and 
fauna limits the environment’s ability to provide these ser-
vices. In addition, resource exploitation for timber, food, water 
and other natural resources equate to additional stressors on 
the environment. 

To begin conservation, policies should be put in place that 
support scientific research on environmental impacts as 
well as on restoration techniques and practices. However, 
these policies ultimately find their start in cultural values. 
A new manifest destiny is needed, one to make peace with 
nature not control it. Cultural values don’t change overnight, 
however society is influenced in myriad ways and move-
ments aren’t uncommon. In the inaugural editorial of the 
journal Nature Ecology & Evolution, there was an open call 
for scientists to become activists in environmental issues 
(2017). Environmentalism, as an idea, will continue to grow 
in importance in the 21st century. However, this idea needs 
to be spread. In a technological age in which people often live 
removed from nature, adults and children alike need to be pro-
vided opportunities to learn about and become invested in the 
environment. It is in humanity’s best interest for policy to lead 
the effort in conservation by making sufficient resources avail-
able to scientists and conservationists working in degraded 
environments. However, these policies will be dependent on 

how scientists, stakeholders, and individual citizens advocate 
for the environment.

Author’s Note
As geologists, our lives are intimately tied to the earth. We, 

if not more than any other group, should be advocates for her. 
That’s not to say that we should be obligated to go out and 
lobby in congress. However, if you have children take them on 
an extra walk through nature. If you can, try to conserve water 
and consume fewer products. But, more than anything, just 
talk to people. Grab a beer, sit down with them and tell them 
why studying and working with the earth is so important. If I 
could, I would have shared more here with you myself. Maybe, 

it’s because I’m just missing the beer.
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Geologic Adventures in Trieste, Italy

This June, I had the privilege of embarking on a research 
internship at the University of Trieste in northeastern Italy in 
the pursuit of my master’s degree at North Carolina Central 
University. Virtually surrounded by active faults, Italy’s 
high seismic activity (on dramatic display this past August, 
October, and January) has fostered world-class expertise at 
the University of Trieste’s Department of Mathematics and 
Geosciences. My department tapped this knowledge for collab-
oration in modeling seismic hazard for the Watts Bar Nuclear 
Power Plant in the understudied eastern Tennessee seismic 
zone. Those results are forthcoming in conference abstracts; 
for now, my task is to attempt to do justice, in limited space, 
to other highlights of the trip. 

The geological history of Trieste and the region at large 
is every bit as fascinating as the human history, which, per 
H. heidelbergensis fossils, could reach back as far as 400,000 
years. The name Trieste seems to stem from Tergeste, an 
ancient Indo-European word for “market.” Evidence of human 
habitation appears about 2000 BC, and  the Romans conquered 
the area around 177 BC; a few Roman artifacts still exist, 
including an amphitheater. Perennial tourist favorites include 
the Castle Miramare (once home of the short-lived and ill-
fated Emperor Maximilian of Mexico) and its nature reserve, 
as well the Piazza Unità d’Italia, the largest open square on 
a sea. The unique rocks of the Karst and the vegetation they 
support give rise to local culinary specialties such as the much-
recommended wines like vitovska, malvasia, and terrano. 

Civico Orto Botanico: 
Geopaleontological Route

Returning to the geology, Trieste’s Civico Orto Botanico 
offers an excellent introduction to the region’s distinctive 
geological history. This public garden, which is free to visit, 
includes a Geopaleontological Route featuring the area’s char-
acteristic rocks with explanatory placards alongside the park’s 
vibrant flowers. The numerically ordered placards walk the 
visitor from the past to the near-present, watching in the rocks 
as the region transforms from an ancient carbonate platform 
into modern Trieste. 

As explained in the park, the word karst derives from the 
Indo-European word kar or karra meaning “rock,” adopted into 
English to describe the landscape typical of carbonate regions. 
The Classical Karst proper refers to a limestone plateau cov-
ering 170 mi2 across northeastern Italy and southwestern 
Slovenia. One hundred million years ago, the Karst lay at a 
balmy 30 degrees latitude as a large undersea carbonate plat-
form (today the Karst is at the much less reef-friendly latitude 
of 45 degrees north). The limestones range in age from 140 
Ma to 47 Ma and are capped by flysch, a marine sedimentary 
sequence of sandstone and marl, laid down 47 to 40 Ma ago 
as the ongoing Alpine orogeny threw sediments into the sea.  

Now an eroded anticline trending northwest-southeast, the 
plateau emerged from the waters about 20 Ma ago. 

Figure 1 shows most of the rocks displayed in the garden; 
I’ve followed the park’s numbering as of June 2017, with 
descriptions after the Civico Orto Botanico.

1. Black limestone, Albian-Cenomanian (113–93.9 Ma). 
Mud-supported, fetid limestone with microscopic fossils. 
Deposited in a backreef lagoon in a reducing environment.

2. Calcareous dolostone, Albian (113–100 Ma). Black, fetid, 
and mud-supported limestone with Requienia fossils (rudists). 
Deposited in an oxygenated backreef with moderate to low 
sedimentation. 

3. Calcareous dolostone, Albian-Cenomanian (113–93.9 
Ma). Crystalline, fetid, compact, dark grey, and calcareous 
dolostone with irregular fractures. 

4. Fossiliferous calcareous dolostone, Cenomanian 100.5–
93.9 Ma. Crystalline, fetid, compact, dark grey, and calcare-
ous dolostone with irregular fractures and Chondrodonta 
(molluscs) and rudist bioconstructions. Deposited in an inner 
carbonate platform.

Figure 1- A) Rocks of the Karst Plateau as displayed at the Civico Orto Botanico 
in Trieste; see text for description. B) Map of Karst Plateau with cross section. 
Redrawn from the Civico Orto Botanico. C) Depositional environments of rocks 
shown in A. Redrawn from the Civico Orto Botanico.
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5. “Sea flower” limestone, Cenomanian (100.5–93.9 Ma). 

Compact limestone rich in fragments of rudists, bivalves, 
and gastropods. Fine calcareous breccia of organic origin. 
Deposited in a dynamic shallow marine environment with a 
bioclastic sandy seabed. 

6. Limestone with Neithea, Cenomanian (100.5–93.9 Ma). 
Fetid, compact, light grey limestone with organic fragments 
and valves of the bivalve Neithea. Deposited in a dynamic 
shallow marine environment with a bioclastic sandy seabed. 

7. Laminated limestone (“Komen shale”). Repeated cycli-
cally in the Upper Cretaceous: Cenomanian (100.5–93.9 Ma), 
Cenomanian-Turonian (94 Ma), and Santonian (86.3–83.6 
Ma). Stratified, bituminous, fine-grained limestone with dark 
grey-black colors and fish and reptile fossils. Deposited in a 
shallow nearshore marine basin with an anoxic seabed. 

8. Limestone with Acteonella, Turonian (93.9–89.8 Ma). 
Compact, light limestone with fossil fragments and complete 
Trochactaeon (gastropods with smooth, egg-shaped shells). 
Deposited in an inner carbonate platform backreef lagoon.

9. Limestone with flint nodules, Turonian-Santonian 
(93.5–85.3 Ma). Block limestone containing flint nodules used 
by Homo heidelbergensis (0.4–0.3 Ma) to build stone tools. 
Deposited in a backreef lagoon with stagnant, poorly oxygen-
ated water. No photo.

10. Limestone with Vaccinites, Santonian-Campanian 
(86.3–72.1 Ma). Light and compact limestone with many frag-
ments of organic materials and Vaccinites, a rudist with thick 
conical or cylindrical shells.

11. Limestone with Keramosphaerina tergestina, Upper 
Santonian (86.3–83.6 Ma). Fossiliferous, light grey limestone 
with fragments of organic materials and well-preserved K. 
tergestina, a large foraminifera (up to 19 cm in diameter). 
Deposited in a dynamic shallow marine environment with a 
bioclastic sandy seabed.

12. Laminites of Villaggio del Pescatore, Upper Campanian–
Lower Maastrichtian (75–70 Ma). Thick laminated limestone 
with couplets of mm-thick dark organic rich lamina between 
thicker carbonate mud lamina. Contains fossils of crocodiles, 
fish, plants, and dinosaurs, the most famous being “Antonio,” 
a hadrosauroid (Tethyshadros insularis) found in perfect ana-
tomical alignment and now on display nearby at the Civico 
Museo di Storia Naturale. Deposited in an inner carbonate 
platform in a brackish water basin with an anoxic bed of 
carbonate muds.

13. Limestone with stromatolites, Danian (66–61.6 Ma). 
Fossiliferous, black, bituminous limestone with stromatolites. 
Deposited in a shallow restricted lagoon, inter and supratidal 
settings.

14. Limestone with Nummlites. Ilerdian (56–50 Ma). 
Compact, grey limestone with Nummilites, a large foramin-
ifera 1–5 cm in diameter). Deposited in a continental shelf, 
less coastal than Alveolina.

15. Limestone with Alveolina. Ilerdian (55–50 Ma). 
Compact, grey limestone with many Alveolina, an elliptic 
foraminifera. Deposited in a continental shelf, more coastal 
than Nummilites.

16. Sandstone with vegetation remains, Middle Eocene 
(47.8–41.2 Ma). Turbidite sediments deposited at the base of 
the continental shelf.

17. Slivia ossiferous breccia, Pleistocene (0.9–0.8 Ma). 
Breccia with many mammal groups found. Deposited in an 
arid steppe-like environment with forests in humid areas.

18. Visogliano breccia, Pleistocene (0.45–0.30 Ma). Remains 
in the breccia include a tooth and jaw of Homo heidelbergensis 
and large (deer, horse, bison, rhinoceros, bear, fox, minks) and 
small (vole, dormouse) mammals. Deposited in a sinkhole.

Further information can be found in the park’s booklet at 
http://www.ortobotanicotrieste.it/portfolio/percorso-geopleon-
tologico/.

Below the Karst: Grotta Gigante
The carbonates of the Karst support many interesting caves 

and other hydrological phenomena hidden within the belly of 
the Karst. With a central cavern measuring 350 by 215 by 430 
ft, the aptly named Grotta Gigante claims fame as the second 
largest cave in the world open to tourists (Fig. 2). The 10 million 
year old cave was first explored in 1840 by a spelunker hoping 
to find a water 
source at its 
bottom, but, 
alas, the river 
that carved the 
cave had left it 
3 million years 
prior. This 
elusive “dis-
a p p e a r i n g ” 
Timavo River 
enters the 
ground near 
the mountains 
and exits near 
the sea, its 
underground 
course through 
the carbonates 
of the Karst 
Plateau still 
largely a mys-
tery.

A r o u n d 
two-thirds of 
the water in the Timavo stems from infiltration of precipita-
tion through the carbonate rocks, to which the Grotta Gigante’s 
magnificent speleothems testify. The water becomes acidic as 
it travels through the soil, dissolving carbonate minerals and 
carrying them in solution; as the water falls into the cave, the 
carbonates crystallize out. Studies in the cave show that its 
towering stalagmites, platy in shape due to their formation 
from the splashing of falling water drops, grow upwards from 
the ground at about 1 mm every 20 years. The stalactites, 
which hang from the ceiling, sport a more circular appear-
ance as raindrops swirl down and around them. Although the 
limestone is originally white, the water, carrying iron leached 
from clay above, adds a red color.

The cave’s size, constant temperature, and relative isolation 
from outside noise sources make it ideal for certain scientific 
instruments. It hosts two 330 ft pendula, thought to be the 
longest in the world, that measure the tiniest movements–frac-
tions of a millimeter–of Earth’s crust that result from solar 
and lunar tides and snow loads.

Figure 2. View of Grotta Gigante with its pendula visible 
on the right (two parallel vertical white lines).
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For further information, see https://www.researchgate.net/
publication/291147142_Grotta_Gigante.

Above the Karst: Tre Cime di 
Lavaredo

While the caves play coy, the Dolomite mountains which 
lend their name to the mineral, dominate the landscape for 
miles, otherworldly in their majesty as they seemingly spring 
suddenly from the earth. Indeed, the highlight of my experi-
ence in Italy was hiking around the Tre Cime di Lavaredo, 
three distinctive tower-like peaks glorying over a nature park 
named after them (Fig. 3). I won’t belabor the park’s beauty, 
leaving photographs to attempt it, even if they, too, fall short 
of that task, but I do want to mention that the park, which 
witnessedthe World War 1 front between Austria and Italy, 
provides a solemn testimony to the intersection of geology 
and warfare. Soldiers carved gun ports in the steep mountain 
walls and dug trenches and caves in the carbonate bedrock, 
all easily visible on a standard hike around the park (Fig. 3). 
Other war uses of the geology included tunneling and the use 
of explosions to trigger fatal rock slides. Further discussion of 
the military geology of the Dolomites can be found at https://

blogs.scientificamerican.com/history-of-geology/accretionary-
wedge-36war-geology/.

Making Connections
My beloved Appalachians are in many ways the spiritual 

ancestors of the Dolomites; visiting the Dolomites felt akin to 
glancing back at the Appalachians in their heyday and has 
enriched my understanding of them. A different academic 
experience saw me in Turks and Caicos, which allowed me to 
better envision the carbonate platform that was churned into 
the Karst Plateau and the Dolomites. As H. H. Read time-
lessly exhorted, “The best geologist is he who has seen the 
most rocks.” Every trip continues to aid me in piecing together 
the picture not just of deep time and geology in general but 
also specifically of local geology. In closing, I would like to 
encourage undergraduates interested in this specific intern-
ship opportunity to contact the Department of Earth Science 
at North Carolina Central University—but of course, always 
keep your eyes out for other opportunities to travel and learn!

About the Author:  Cortney Cameron recently earned a master’s 
degree in earth science from North Carolina Central University and 
accepted a position as a hydrogeologist in Florida.
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Figure 3. From top left to bottom right: Tre Cime di Lavaredo; entrance of trench/cave; Cortney inside the cave; gun port; exit of trench/cave.
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The Importance of Utilizing 
Geospatial Technology and 

Learning New Technological 
Skills as a Future Geologist

With the world and today’s job market changing at an ever-
increasing rate, geologists must adapt to stay competitive. As 
all of the easy geologic problems have been solved and readily 
available resources have been found, in the future geologic 
jobs will involve complex problems involving big datasets. 
Even for aspects of geology that traditionally have been rather 
straightforward such as field mapping, to shed light on more 
enigmatic regional scale problems geologists will need a bet-
ter understanding of geospatial relationships. Therefore, the 
merging of geographic and geological sciences will be of key 
interest to those geoscientists who, early in their career, are 
trying to make an impact on the field. This purpose of this 
article is to demonstrate how learning new technological skills 
such as Geographic Information Systems (GIS) can be a power-
ful tool for geologists to develop a better field strategy before 
ever setting foot on the ground.

My research was on the Ancestral Rocky Mountains (ARM), 
whose formation remains one of the most poorly understood 
major tectonic episodes in the Phanerozoic geologic his-
tory of North America. Several researchers have presented 
wide-ranging hypotheses concerning the structural style and 
tectonic setting of the ARM system. The two main models 
to explain the ARM are: (1) continental-continental collision 
along the Ouachita-Marathon Gondwana suture, inferred to 
cause compressional deformation from the east and southeast 
(Kluth and Coney, 1981), or (2) an Andean style convergent 
subduction zone under the Pacific margin of North America 
causing deformation proceeding from the southwest (Ye et al., 
1996). Although there are several uncertainties with ARM 
formation, mountain uplift and associated basin formation is 
accepted to be Pennsylvanian to early Permian in age and to 
be coeval with a major deformational event. My hypothesis 
was to test whether the major deformation mechanism was 
from the southeast or from the southwest by determining if a 
trend in timing of uplift across the region can be measured.

To determine which hypothesis is correct by looking for 
evidence of the relative east-west or west-east trend of ARM 
uplift and basin formation, I proposed to radioisotopically date 
Pennsylvanian-Permian sedimentary rocks shed from the core 
ARM region. The use of detrital zircon geochronology coupled 
with thermochronology using  U-Pb and U-Th-He methods 
may help to constrain the timing of ARM tectonics. However, 
most of the ARM uplifts and basin deposits have been buried, 
eroded away, and tectonically reactivated, with significant 
thermal alteration during more recent igneous  events. This 

thermal alteration makes selecting sample location sites prob-
lematic for radioisotopic study and I therefore learned how to 
incorporate GIS-based geospatial analytical techniques into 
sample selection.

To reduce cost and time in locating the Pennsylvanian-
Permian siliciclastic rocks within Colorado and adjacent 
mountain states best suited for ARM radioisotopic study, 
I developed a sampling strategy utilizing GIS to facilitate 
selection of the most ideal rocks for analysis.  This first 
involved vector analysis to isolate all Pennsylvanian-Permian 
siliciclastic rocks and all Pre-Cambrian Basement rocks in the 
ARM region. Then, the distance of  Pennsylvanian-Permian 
strata from ARM Precambrian basement rock was measured.  
From this knowledge proximal and distal zones were identi-
fied using buffer spatial analytical tools. Next, the proximity 
to more recent igneous activity was mapped to help avoid 
radiometric thermal alteration complications for radioisotopic 
study. In preparation for efficient field analysis, the vector 
data in sample area was combined with raster based analysis 
to prioritize the most accessible locations. This was done by 
using high resolution Digital Elevation Model (DEM) data of 
key sample zones to assess the least hazardous slopes in the 
desired terrain. Then the slope spatial analytical tool was used 
to calculate percent gradient from the DEM at 30 m resolu-
tion. The gradient map was output using a color ramp, and 
this map was used as an overlay on geologic maps to enable 
increased field productivity.

This comprehensive geospatial analysis will help to effi-
ciently identify future sample locations having a robust ARM 
signature and help to reduce the likelihood of taking samples 
with thermal alteration complications that may inhibit radio-
isotopic analysis. In addition, the remote sensing methodology 
used in this study may further help other geology related stud-
ies beyond the Pennsylvanian-Permian and southern Rocky 
Mountain region.

Initial results from this study were used to identify medi-
um to course grained siliciclastic rock within the western 
Ancestral Uncompahgre and eastern Ancestral Front Range 
uplift zones. Taking into account the presence of accessible 
slopes, as well as proximity to post-Permian surficial igneous 
activity, I have selected the area around Pitkin, CO as an ideal 
sample locality to begin field work to test whether ARM defor-
mation proceeded from east to west or west to east (Figure 1). 
With this knowledge in advance of fieldwork, I can prioritize  
sampling of the Maroon and Gothic formations in this area 
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and can expand the study into the Central Colorado Trough 
where known biostratigraphy for these units can be incorpo-
rated into GIS. This geospatial analysis has taught me that to 
help field geology progress to the next level we must think of 
new ways to solve old problems.  To be on the cutting edge of 
today’s workforce students should not be afraid to learn new 
skills, as the era of needing only pencils and rock hammers is 
gone. To succeed as a future geoscientist you must innovate, 
or you will evaporate.

References:
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Figure 1 a-d) Maps show proximal and distal (40 km and 80 km respectively) buffer zone distances of Pennsylvanian-Permian  siliciclastic sedimentary rock 
from exposed Precambrian crystalline basement rock of the Uncompahgre and Frontrange systems as well as 5 km buffer zone distances to post ARM volcanic 
and igneous intrusive rocks. Maps show ideal sampling strategy containing Pennsylvanian-Permian associated ARM basin siliciclastic strata in close proximity 
of desired source Precambrian crystalline basement uplift rocks while noting areas in close proximity of recent igneous activity as well as being aware of slope 
hazards to help ensure a successful sampling strategy. This example provides intrabasinal mixing zones of ARM basin siliciclastic strata near Pitkin, CO.
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