
VOL. 33, NO. 12 | DECEMBER 2023

GSA and the 
Geological Society 
of India Collaborate 
to Advance the 
Geosciences

IN THIS ISSUE 
Award and Fellowship Nominations, p. 6 

Geologist Gift-Giving, p. 24 
Distinguished Lecture Series, p. 27



Ph
ot

o 
cr

ed
it:

 A
sh

im
 D

’S
ilv

a 
on

 U
ns

pl
as

h.

GSA Books
TA K E  T H E  N E X T  S T E P  O N  Y O U R  J O U R N E Y

FIELD GUIDES 

Feature field trips held primarily 
at GSA meetings. Well-illustrated 
papers include detailed road logs 

and maps.

MEMOIRS 

 Likely to remain the authoritative 
reference on a subject for a 

number of years.

SPECIAL PAPERS 

State-of-the-art treatments of 
rapidly evolving subjects; most 
symposium-based volumes fall 

into this category.

• Stringent peer review
• Included in the Web of Science Group 

Book Citation Index and contribute to H factors
• Online First: Special Paper and Memoir 

chapters publish online ahead of print
• E-book and print  publication
• Indexed in CrossRef, GeoRef, and abstract 

services
• Searchable through Google Books™
• Responsive editorial staff
• Professional copyediting and layout
• Global marketing

• Propose a Book You  Will Author (not compile ): 
Include the table of contents, the background 
and significance of the proposed book, and 
the abstract.
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background and significance of the proposed 
volume, and any available chapter abstracts.
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Fostering Global Collaboration: Building 
Bridges Between GSA and the Geological 

Society of India for Scientific Advancement
On 6 September 2023, the Geological Society of America (GSA) 

hosted a webinar featuring Mark Little, immediate past president 
of GSA, Dr. Harsh Kumar Gupta, president of the Geological 
Society of India (GSoI), and Dr. Abhijit Mukherjee, a professor of 
geology and geophysics at the Indian Institute of Technology in 
Kharagpur and a GSA Council member. This hour-long conversa-
tion spanned the early careers and interests of the participants, 
major issues facing the geoscience community, and ways that GSA 
and GSoI can work together for the advancement of science and 
society. The discussion has been condensed and edited for clarity. 

Mark Little: Welcome. My name is Mark 
Little. I’m the immediate past president of 
the Geological Society of America, and I am 
very excited today to have two wonderful 
folks to talk with about the Geological 
Society of India, and possible areas of col-
laboration between our two societies. I have 
with me Dr. Harsh Kumar Gupta, who is the 

president of the Geological Society of India. He’s an earth scientist 
and seismologist, and especially known for pioneering work on 
estimation of reservoir-induced earthquakes.

And we also have Dr. Abhijit Mukherjee, who is a professor of 
geology and geophysics at the Indian Institute of Technology in 
Kharagpur, West Bengal, India. Abhijit is in a special position 
because he is a member of the Geological Society of India and the 
Geological Society of America and also is on Council with me and 
others at GSA, and has been really instrumental in this new part-
nership between the two societies.

So we have a lot of interesting things to talk about, Harsh. But 
first, I was wondering if you could just tell us a little bit about why 
you’re a geoscientist. And maybe a little bit about the Geological 
Society of India as well.

Harsh Gupta: Okay, I think first question 
first. I’m a geophysicist. After completing 
my intermediate education, my elder 
brother, who was working for the oil and 
natural gas commission, advised me to go 
for geophysics. I had no idea what geo-
physics was. There’s one Indian School of 
Mines in India, located in Dhanbad. So I 

entered for the entrance examination with geophysics as my 
choice, and I was fortunate to be selected. My first posting was  
at a seismological observatory in Shillong. The first task I had  
was to assist a team of U.S. Geological Survey people to set up  
the worldwide standard seismograph network (WWSSN). After 
Shillong I then came to the National Geophysical Research 
Institute because at that time they wanted to set up a station simi-
lar to WWSSN in Hyderabad. Finally, I had quite a bit of training 
in Japan with Kiyoo Mogi. 

The Geological Society of India was created in 1958. The idea 
was to provide a forum for Indian earth scientists to put their 
research in a journal. So the Journal of the Geological Society of 
India started in 1959. From 1977 onward it has become a monthly 
[publication]. We are currently switching over to GeoScienceWorld, 
which will be collaborating with us to publish it. So that has been a 
very successful thing, and it has given us a lot of visibility. There is 
also a lot of focus on popularizing science and we publish books on 
the geology of all the states of the country.

One activity which I find extremely useful is the International 
Earth Science Olympiad. One Olympiad was just completed and 
we had around 3,500 high school students apply to be selected. 
Out of them, we selected 30, and these 30 students were put 
through a very rigorous training of 30 days and then we had to 
select eight of them. These students had no knowledge of geology 
because geology is not taught as a subject in India and in many 
other countries. So after they participated, I’m very proud to say 
that eight of them won either a silver or a bronze or a gold medal.

Most of us join geology by chance, not by choice. Because, as a 
high school student, I did not know what geology is. I had learned 
a little bit of geography, but geology is a totally different game.  
So somehow we are trying to propagate that in India, and in some 
[other] places it has not come to the school level, but post high 
school and at intermediate level. 

I think we are developing and we are growing. And I’m very 
hopeful that the collaboration we are going to have with the 
Geological Society of America will further strengthen us.

ML: Thank you so much, Harsh. I have many, many follow up 
questions, but I’ll hold off on those for just a moment. Abhijit, 
maybe if you want to just tell us a little bit about yourself and how 
you see these two organizations.

Abhijit Mukherjee: Thanks, Mark. My 
introduction to GSA happened when I 
moved from India [to the U.S.] as a graduate 
student back in 2001, which is almost 23 
years back. I didn’t know about professional 
societies, but that first introduction to GSA 
kind of became my life-changer, and since 
then GSA has been my professional home. 

And as you said, in the last few years I’ve been serving on 
Council, in the leadership, in the international committee and  
taking the goal forward.

When I decided to come back to India after graduating and 
working in the U.S. for almost a decade, I thought, you know, in 
India there are a lot of very bright geology students as well as geo-
scientists who are professionals working in both academia and 
industry. However, I could definitely see that there is less out-
reach, less footprint of these geoscience students and the profes-
sionals. So when I got this invitation to start in the leadership of 
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1 http://www.igeoscied.org/activities/ieso-2/what-is-ieso/

GSA, one of the things I definitely thought about was a way GSA 
and GSoI can work together, because GSA has this universal and 
global footprint. I thought it was a natural thing to bring the two 
societies together, and introduce them to each other, and try to 
make a bridge which I think personally would act as a kind of a 
trigger to grow both societies in a global forum. I think it’s the 
right time to have the two societies work together for the advance-
ment of science and society.

ML: Well, thank you. One of the areas that you mentioned, Harsh, 
was that you got into the geosciences and geophysics by accident 
and you’re very correct. I had a similar experience in college. I 
was just looking through the classes, like, “Oh, these seem inter-
esting.” And that’s how I went down this path. Here in the U.S. 
we’ve also been having a conversation about how to increase the 
number of students who go to graduate school in geophysics,  
geochemistry, geology, and any of the earth sciences.

You mentioned the Olympiad. I’m wondering what other types 
of activities you have been thinking about to get more younger 
people aware of the geosciences. I think that’s another area where 
there could be some collaboration, because we’re facing the same 
challenge here. 

HG: When I was Secretary at the Department of Ocean 
Development, the Geological Society of India prepared a booklet, 
The Story of the Oceans. It’s about a 50-page book very simply tell-
ing all the concepts about oceans. And then we had a few enthusias-
tic people, knowledgeable people, trained as lecturers who went 
from school to school with these booklets, which were free.

And that created so much interest among the students. Putting 
something in a curriculum is not easy, because there are education 
boards you have to convince. But this approach, if we are able to 
send some volunteers to schools, some students will get interested 
in it.

We are planning to enlarge the International Earth Science 
Olympiad1 further, and to make it more attractive, so more people 
will get to know about geology, and what the geological sciences 
are. And today, Mark, the very existence of planet Earth depends 
upon how well we understand it and what we do for it.

ML: I agree. Climate change, hazards, mining for resources for 
solar panels, for the batteries that are required for renewable 
energy—these are all part of the global conversation in the news 
every day. But then there’s this big disconnect where people aren’t 
aware that these are actual careers. There’s training, and you can 
have a career where you sit behind a desk, you can have a career 
where you’re walking through mountains, you can have a career 
where you’re under the sea. There are very different ways that you 
can experience the professional life of a geoscientist.

Another area for collaboration you mentioned was the potential 
for preparation around geological hazards. Here, and I think out-
side of the U.S. as well, a lot of the conversation is about buildings. 

But it sounds like one of the things that you are also talking about 
is early warning systems and evacuations—how to get people out of 
harm’s way as opposed to focusing on making buildings resistant. 

HG: The most important thing is to observe an Earthquake Day. 
There’s a book, Elementary Seismology by Charles Richter, about 
five damaging earthquakes in India. It so happens that this year, 
earthquakes have occurred at all five places described in the book, 
and everywhere the number of deaths has multiplied with the 
increasing population. For example, the 1819 Kutch earthquake 
killed some 300 people, and the 2001 Bhuj earthquake in the same 
area killed 20,000 people.

The only difference we found was for the Gorkha earthquake in 
Nepal. In 1934, the Bihar–Nepal earthquake killed around 22,000 
people. Whereas [the Gorkha] earthquake [in Nepal] on 25 April 
2015 killed just 8,000 people. I discovered the reason behind that 
is that they have started observing 16 January as an Earthquake 
Day, and on that Earthquake Day they train people in Kathmandu. 
They have located about 100 safe places where people can shelter 
in the event of an earthquake.

I think this message can be taken to all nations, to various 
developing places through the support of our two societies. 

ML: One of the things that the Geological Society of America 
does on some of these policy issues is, we develop what we call 
position statements on topics like geoscience education. Once 
they’re done, they’re a tool for members of the society to use when 
they are talking with local elected officials or the school board.

I’m wondering if there could be some interesting ways of col-
laboration between the Geological Society of America and the 
Geological Society of India in communicating hazards. To your 
point, what are things that nations can do, whether it’s observing 
Earthquake Day, or identifying those buildings that are safe 
places? Knowing those kinds of things I think could be important. 

And then the other thing I keep thinking about is these are the 
kinds of activities that will make more people aware of the geosci-
ences generally, and will connect to the education part, too, 
because people are like, “Oh, Harsh has come to tell us about 
something. Why is he here? Oh, he knows about these things 
because he’s a seismologist. What’s a seismologist?” And then it 
also is a way to increase the pipeline for the geosciences. 

HG: I think you have provided a very good lead to action that can 
be taken to find volunteers who are interested in spreading infor-
mation in schools. Because changing curriculum is not easy. But 
most schools would not mind if Harsh Gupta just goes there and 
tells them about earthquakes. And that way, indirectly, you gener-
ate interest in geology, in earth sciences.

ML: I want to take a step into the kinds of activities that GSoI and 
GSA do. There’s a lot of overlap. And I think these are also maybe 
areas of collaboration. We’re also part of GeoScienceWorld. So 
once that transition happens for you, I think it’ll make it easier for 

“I thought it was a natural thing to bring the two  
societies together...and try to make a bridge which I  

think personally would act as a kind of a trigger to grow 
both societies in a global forum.” —Abhijit Mukherjee

“The very existence of planet Earth depends 
upon how well we understand it and what  

we do for it.” —Harsh Kumar Gupta
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 WHAT. Paid Independent Research or  
 Skills Development Summer Internships

 WHO. Current Community College,  
 Undergraduate, and Graduate Students;  
 30–40 Students per Summer

 APP DEADLINES. Early February EARTHSCOPE.ORG/
INTERNSHIPS

PAID GEOPHYSICS 
INTERNSHIPS

Recognize Colleagues’ 
Contributions to 

Advancing Science 
Nominate a deserving colleague  
for the honor of GSA Fellowship. 

GSA members are elected to Fellowship in recognition 
of distinguished contributions to the geosciences and 

sustained engagement with and service to GSA. 


Deadline: 1 Feb. 2024

View election requirements at  
www.geosociety.org/Fellowship.

iStock.com/skynesher

“I found immense satisfaction in nominating a worthy 
colleague for a GSA award, as it high lighted the 

exceptional scientific creativity of an individual whom  
I deeply respect.” —Kurt Konhauser, nominator for  

2022 Day Medal Awardee Timothy W. Lyons

“I see a nomination as a way of saying, ‘Yes, you deserve 
this.’ It’s a shout-out, ‘we noticed,’ and – most of all – 

‘thank you’ rolled into one.” —Jeff Rubin, nominator for 
2022 Public Service Awardee Yumei Wang

Deadline: 1 Feb. 2024

www.geosociety.org/nominate

Now Accepting 
Nominations for 2024!

Honor the brightest minds in the  
geosciences by nominating a colleague  

for a medal, award, or recognition.

our members to have access to each other’s publications. We’ve 
also talked about ways that we can collaborate on meetings. The 
meetings are far away from each other, generally, but I think with 
some planning, there could be some interesting ways of hearing 
more of the topics and the content that’s at your meetings. And 
then another area that I think there is some potential as well is on 
the student side.

HG: Yes.

ML: Because students now are so familiar with doing things vir-
tually, I think there’s a lot of opportunity. What are the ways that 
we can get students in India and students in the United States  
and other places more connected earlier in their careers? So that 

whether they travel somewhere for training or they want a 
research collaborator, those kinds of connections have been made 
early on. I think that’s something that we can facilitate. We also 
have several folks from GSA visiting your annual meeting in 
Dharamshala very soon, and I believe we’ll be welcoming a vice 
president from the Geological Society of India to attend our GSA 
Connects meeting in Pittsburgh, so there are lots of opportunities 
to continue the conversation. 

Harsh, Abhijit, thank you so much for your time. Looking for-
ward to building this collaboration between the Geological Society 
of America and the Geological Society of India. 

iStock.com/filo
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Lead a field trip
Propose an exciting field trip to explore spectacular regional 
localities ranging from a half day to five days in length. Online 
field trip proposals are also encouraged.

Deadline: 8 Dec. 2023

ELEVATE YOUR INFLUENCE

Chair a technical session
Help create a meeting program that will inspire imaginative 
insights. Submit your proposal for a Pardee Keynote 
Symposium or topical session. 

Deadline: 1 Feb. 2024

SPARK CURIOSITY

Teach a short course
This is a fantastic opportunity to share your expertise by 
designing and leading an impactful short course. Courses  
can range from a half day to two full days and may be 
conducted in-person or online.

Deadline: 1 Feb. 2024

Mark your calendar for 22–25 September for an unforgettable experience at GSA Connects 2024  
in Anaheim, California, USA! Help shape the future of geoscience exploration and discovery  
by submitting a proposal for a short course, field trip, and/or technical session. This year’s  

meeting themes are Water in Our Changing World and Life along an Active Margin.

 Halbergman/E+ via Getty Images
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iStock.com/Spiderplay

http://community.geosociety.org/gsa2024


*dcordie@edgewood.edu
CITATION: Cordie, D.R., and Ceperley, E.G., 2023, Our rock and mineral exams could be better: GSA Today, v. 33, p. 8–9, https://doi.org/10.1130/GSATG578GW.1.  
© 2023 The Authors. Gold Open Access: This paper is published under the terms of the CC-BY-NC license. Printed in the USA.

David R. Cordie,* Edgewood College, Division of Physical, Computational, and Mathematical Sciences, Madison, Wisconsin 53711, 
USA; Elizabeth G. Ceperley, Wisconsin Geological and Natural History Survey, Division of Extension, University of Wisconsin–Madison, 
Madison, Wisconsin 53705, USA

TRADITIONAL METHODS OF 
ASSESSMENT

The method by which we assess our stu-
dents’ learning is just as important as the way 
in which we deliver content. With regard to 
the latter, workshops and conference sessions 
often display the value of updated pedagogi-
cal styles that include more active learning, 
discussions, and hands-on practice. Yet the 
assessment method of one of the most hands-
on units—rocks and minerals—remains the 
same: the standard “rock exam.” In our per-
sonal experience, these rock exams most 
often take the form of an instructor providing 
20–30 hand samples for students to identify 
in a one-shot exam. This format dates to the 
early 1800s, when the United States was 
expanding and qualified land surveyors were 
needed (Johnson, 1977). Combined with 
European traditions grounded in categoriz-
ing Earth’s materials, a standard curriculum 
emerged, focused on memorization and iden-
tification of rocks and minerals, that is still 
used in university classrooms today.

While this method is standard, it may not 
be ideal. For one, this format can resemble a 
test that even we as instructors can some-
times fail. The scenario is all too familiar: a 
student proudly presents a rock from their 
personal collection, and it is difficult to 
immediately identify it. Beaten up, dirty, 
weathered, rounded, and devoid of context, 
it is not hard to imagine a granite being mis-
taken for a diorite. Yet, presenting a single 
specimen as the only opportunity to identify 
a rock is exactly what these exams are ask-
ing our students to do. Furthermore, a one-
shot exam promotes unease in a population 
for which 20%–40% self-report some form 
of test anxiety (Maier et al., 2021). As our 
introductory classrooms are typically filled 
with students seeking general education 

requirements—as much as 76.5%, accord-
ing to Gilbert et al. (2012)—it is worth look-
ing into a new method of assessing our 
students that motivates them to study and 
learn (Lukes and McConnell, 2014).

AN ALTERNATIVE METHOD
While exams have their downside, it 

might not be necessary to completely dis-
card them. They are beneficial in providing 
an objective assessment of an individual 
student’s understanding of course material 
unlike subjective projects or group work. If 
we want to properly assess our students, 
what qualities should exams have to provide 
students with a better opportunity to show 
us what they know? Ideally, assessment of 
any type will (1) provide feedback, (2) have 
a clearly defined pathway to success, and 
(3) be iterative. Since fall 2021, we have 
used the following method, which is 
grounded in the concepts of mastery grad-
ing (see Farah, 2021, for background), for 
rock and mineral identification exams in an 
introductory-level geology course.

The course starts with lessons on the 
nature of science as well as broad topics in 
geology (e.g., plate tectonics, structure of 
Earth, rock cycle) to provide some ground-
ing in the field. Around week five, we start 
lessons on minerals and then the three rock 
types. The purpose of this sequence is to 
provide students with context prior to start-
ing the more detailed work of mineral and 
rock identification. Starting with the min-
eral lessons, the first half of class features 
a mixture of lectures and activities designed 
to show students why a geologist might 
want to know what minerals are in a sam-
ple. The second half of class is recognizable 
to many instructors as a standard geology 
lab with hand samples and guided practice 

on their identification. However, the final 
30 minutes of class are reserved for work on 
their identification exam.

For these exams, students rotate through 
stations composed of samples in numbered 
trays. On their exam sheet, they are asked to 
identify which numbered tray corresponds 
to each sample. At the end of class, these 
exam sheets are turned in and graded 
(Fig. 1). This process is repeated for four 
consecutive classes, with new samples, 
arranged in a new order, for every attempt. 
A student only receives credit if they cor-
rectly identify a sample twice (they do not 
need to be sequential) during their four 
attempts. If a student correctly identifies a 
sample twice prior to their final attempt, 
they are not required to identify those sam-
ples further and are instead free to focus on 
those they still need to identify. In this man-
ner, a student can focus on troublesome 
samples without being forced to repeatedly 
identify those they already know, as can 
happen in exam formats that take the high-
est score out of multiple attempts. At the 
end of the exam, the total number of com-
pleted samples determines the student’s 
final grade.

For the instructor, there is a lot of flexibil-
ity with this method. For example, an instruc-
tor may choose to assess only a portion of 
the required samples on the first attempt. To 
make the exam more challenging, one could 
add more samples, require more correct 
identifications, or require that correct identi-
fications be sequential. Another option is to 
allow one of the attempts to be done in 
groups, knowing that each individual student 
will still need to learn how to identify all the 
samples on their own in the future. This 
method also means that a single poor sample 
will not spoil an exam for a student, since for 

Our Rock and Mineral 
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the next class new samples will be provided. 
It also eliminates make-up exams; if a stu-
dent misses a class, they still have multiple 
attempts on subsequent days.

RESULTS AND DISCUSSION
As an assessment tool, there are numer-

ous advantages to this method. First, it pro-
vides more frequent feedback. Each class, a 
student knows which samples they misiden-
tified and can ask questions prior to the next 
attempt. Second, a student knows how 
many more samples they must identify each 
day, giving them a well-defined goal to 
work toward. And third, the iterative 

process not only eliminates the stress asso-
ciated with a single-day exam, but also 
forces students to repeatedly show their 
understanding over the course of a few 
weeks. Students can no longer “cram” the 
night before, since they must identify the 
samples again on another occasion.

Since implementing this system in 2021, 
the median score on the exam has increased 
5.3 percentage points (p-value = 0.03); how-
ever, statistical power is low with fewer 
than 50 students compared. Anecdotally, 
students appear to be less stressed in this 
environment as opposed to the traditional 
way, an observation backed up by research 

(Branco, 2021). After turning in their assign-
ments, exam sheets are graded on the spot 
and students will often look over samples 
they got wrong and take notes in preparation 
for the next attempt. This is a sign that they 
are taking in feedback and planning for their 
future success. Additionally, by the third or 
fourth attempt, many students are gaining 
confidence in their identifications and rarely 
take more than 15 minutes to complete the 
exam. In one conversation, a student men-
tioned that they could not just memorize 
appearances of samples from pictures—they 
actually had to learn the properties of mate-
rials, since they knew that there would be 
multiple samples used throughout the exam. 
With some reimagining, a rock exam can be 
a valuable tool in assessing student learning.
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Name: Zidane
Sample A�empt 1 A�empt 2 A�empt 3 A�empt 4 Complete?
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Granite

Arkose
Shale

Gneiss

Diorite
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Sample A�empt 1 A�empt 2 A�empt 3 A�empt 4 Complete?
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6
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6
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5
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4
2
7

Final Score   7/7   100%

Final Score   6/7   86%

Figure 1. Hypothetical exam sheet with grading (green rectangle for correct, yellow circle for 
incorrect). Xs on bottom of attempt 1 indicate that these samples were not present on their first 
attempt. Zidane was an early high scorer. They got everything correct on the first attempt and 
missed only two on the second attempt. On the final two attempts, they only had to identify sam-
ples yet to be correctly identified twice to complete the assignment. Tidus started poorly, but with 
the flexibility of this format was able to make up for a slow start and still do well on the exam as 
opposed to being punished for early struggles.
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Fossils, badlands, and caprocks are scatt ered through 
the prairie, all there to be found with Roadside 
Geology of Kansas as your guide.
318 pages • 6 x 9 • 332 color illustrati ons and photographs

paper $26.00 • ISBN 978-0-87842-715-4
Mountain Press Publishing Company
800-234-5308 • info@mtnpress.com • www.mountain-press.com 
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A Guide to Geologic Sites
in the Great Lakes State

Paul Brandes

MICHIGAN ROCKS!
A Guide to Geologic Sites in the Great Lakes State
P��� B������ 
Nearly the enti re geologic history of Earth is on display in 
Michigan—from 3.6-billion-year-old gneisses to potholes 
drilled by ancient rivers.
144 pages • 6 x 9 • 205 color illustrati ons and photographs
paper $22.00 • ISBN 978-0-87842-712-3

NEW

OF KANSAS
JAMES S. ABER, SUSAN E. W. ABER, 

AND MICHAEL J. EVERHART

����������� �� ������� �. ������

ROADSIDE GEOLOGY OF KANSAS
James S. Aber, Susan E. W. Aber, and Michael J. Everhart

Illustrated by Chelsea M. Feeney

Flyover Country no more. Fossils, badlands, and caprocks are scattered 
through the prairie, all there to be found with Roadside Geology of Kansas
as your guide. A billion years of geologic history le�  zinc and lead deposits, 
salt beds, and oil buried beneath layers of limestone and shale, deposited in 
the many seas that inundated the continent. Finally, glaciers recon� gured 
stream drainages, le�  enormous boulders scattered about, and provided the 
windblown silt for excellent cropland. Nineteenth-century paleontologists 
� ocked to the chalk outcrops of western Kansas to collect fossils of dinosaurs, 
mosasaurs, giant turtles, and more. Settlers used the rock they found at the 
surface to build houses, bridges, water towers, and churches, as well as stone 
fence posts that wouldn’t burn during prairie wild� res. Guides for sixteen 
roads, including all the state’s scenic, historic, and national byways, point 
out prominent landmarks such as Mushroom Rock, Pawnee Rock, Coronado 
Heights, and Mount Mitchell, along with more hidden geologic delights, such 
as kimberlite pipes, Rock City, and the source for Kansas amber. Informative 
sections detail the history of fossil collection in Kansas and the state’s native-
stone architecture, and colorful photographs, including many taken from 
aerial kites, illuminate the geologic history for all to see.

R
O

A
D

SID
E G

EO
LO

G
Y

 O
F K

A
N

SA
S

P.O. Box 2399 • Missoula, MT 59806 • 406-728-1900
800-234-5308 • info@mtnpress.com

www.mountain-press.com

Mountain Press
PUBLISHING COMPANY

GEOLOGY/ TRAVEL

P.O
. Box 2399 •

 M
issoula, M

T 59806 •
 406

-728
-1900

8
0

0
-2

3
4
-5

3
0

8
 •

 in
fo

@
m

tn
p

ress.co
m

w
w

w
.m

o
u

n
tain

-p
ress.co

m

M
ountain Press

P
U

B
L
IS

H
IN

G
C

O
M

P
A

N
Y

A
b

er, A
b

er
 an

d
 E

verh
art

$26.00

NEW

Making Your 

Road Trips Better 

for Over 50 Years!

Be a Voice for  
GSA Students!

Self-nominate for the Student Advisory 
Council to get involved in the geoscience 

community and share your expertise. 

Nominations open 
through 31 Dec.

GSA and the GSA Foundation are proud to announce 
that field camp scholarships will be available for the 

summer of 2024. These scholarships will provide 
students with US$2,000 each to attend the field camp 

of their choice. Applications are reviewed based on 
diversity, economic/financial need, and merit.

Deadline: 22 March 2024

Questions? Contact Jennifer Nocerino, jnocerino@geosociety.org.

Learn more at 
www.geosociety.org/field-experiences

Apply for a  
J. David Lowell 

Field Camp 
Scholarship
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Northeastern  
Section Meeting

Manchester, New Hampshire
17–19 March

www.geosociety.org/ne-mtg

Left: Beach near Portsmouth, New Hampshire. 

Southeastern  
Section Meeting

Asheville, North Carolina 
15–16 April

www.geosociety.org/se-mtg

Above: Blue Ridge Mountains. Photo credit: Ashley Lynn.

Joint North-Central/ 
South-Central Section Meeting

Springfield, Missouri
21–23 April

www.geosociety.org/nc-mtg

Right: Smallin Civil War Cave. Photo credit: Springfield CVB.

Joint Cordilleran/ 
Rocky Mountain 
Section Meeting

Spokane, Washington
15–17 May

www.geosociety.org/cd-mtg

Below: Spokane Falls. Photo credit: Chad Pritchard.

Connect 
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Professionally
Attend GSA Section Meetings 
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Benefit from affordable and 

convenient gatherings of local 
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and more!
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LOCATION
The meeting will be held in Manchester, New Hampshire, USA, 

the largest city in northern New England. Manchester is situated 
on the Merrimack River about 50 miles northwest of Boston and 
60 miles south of the White Mountains. The meeting location is 
the DoubleTree by Hilton, in the heart of downtown Manchester, 
less than 10 miles from the Manchester-Boston Regional Airport 
(MHT) and proximal to a wide variety of shops and restaurants. 
Situated between the Atlantic coast and White Mountains, 
Manchester offers many opportunities to experience picturesque 
New England. We invite you to join us at Manchester 2024 where 
we have developed a strong technical program that covers a broad 
scope of geologic topics and discussions on the recruitment of the 
next generation of geoscientists. 

CALL FOR PAPERS
Abstracts deadline: 12 Dec. 2023, 11:59 p.m. PST
Submit online at www.geosociety.org/ne-mtg
Abstract submission fee: GSA members: professionals US$30; 
students US$18; non-members: professionals US$60; students 
US$36. If you cannot submit an abstract online, please contact 
Heather Clark, hclark@geosociety.org.

ACCOMMODATIONS
Hotel registration deadline: 23 Feb. 2024

A block of rooms has been reserved at the DoubleTree by 
Hilton Manchester Downtown, 700 Elm Street, Manchester,  
New Hampshire 03031. The meeting rate is US$159 per night plus 
tax. The hotel offers many amenities (restaurants, bar, pool, Wi-Fi) 
and a complimentary shuttle to and from the Manchester-Boston 
Regional Airport (MHT). Reservations can be made by calling 
+1-603-625-1000. Please be sure to identify yourself with the 
group code GEO and say that you are attending the GSA 
Northeastern Section Meeting. Parking is available at the hotel.

REGISTRATION
Early registration deadline: 13 Feb. 2024 
Cancellation deadline: 19 Feb. 2024

Registration opens in December. For further information or if 
you need special accommodations, please contact the general co-
chair, David West, dwest@middlebury.edu. 

REGISTRATION FEES 
(all fees are in U.S. dollars)

TECHNICAL PROGRAM
Symposia 
S1.  Applied Investigations by Northeastern State Geological 

Surveys: Honoring the Tradition of Robert Marvinney. 
Amber Whittaker, Maine Geological Survey, amber.h.whittaker 
@maine.gov; Shane Csiki, New Hampshire Geological Survey, 
shane.csiki@des.nh.gov; Benjamin DeJong, Vermont 
Geological Survey, benjamin.dejong@vermont.gov.  

  This session will provide the opportunity for staff mem-
bers of State Geological Surveys and their coauthors to pro-
vide updates on their technical investigations and how such 
work directly supports and integrates with societal needs.

S2.  Neoproterozoic and Paleozoic Geological Connections 
among Northwest Africa, Europe, and Eastern North 
America: A Session Honoring the Career of Sandra M. 
Barr. Endorsed by GSA Structural Geology and Tectonics 
Division; GSA Mineralogy, Geochemistry, Petrology, and 
Volcanology Division. Yvette Kuiper, Colorado School of 
Mines, USA, ykuiper@mines.edu; Margaret Thompson, 
Wellesley College, USA, mthompso@wellesley.edu; Chris 
White, Acadia University, Canada, chrisewhite@gmail.com; 
Saïd Belkacim, Ibn Zohr University, Morocco, s.belkacim@

SECOND ANNOUNCEMENT AND FINAL CALL FOR PAPERS

Northeastern Section
59th Annual Meeting of the Northeastern Section

Manchester, New Hampshire, USA
17–19 March 2024

www.geosociety.org/ne-mtg

Member Type
Early Standard

Full Mtg. One Day Full Mtg. One Day

Professional Member US$200 US$150 US$250 US$175

Professional Member 
70+ & 30-year member US$100 US$100 US$150 US$150

Professional 
Nonmember US$250 US$175 US$300 US$200

Early Career 
Professional Member US$150 US$100 US$200 US$175

Student Member US$85 US$60 US$100 US$75

Student Nonmember US$100 US$75 US$125 US$100

K-12 Professional US$85 US$60 US$100 US$75

Guest or Spouse US$65 US$50 US$75 US$65

Field Trip/Short Course 
Only US$25 n/a US$25 n/a

Photo credit: iStock.com/William Reagan
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uiz.ac.ma; Faouziya Haissen Hassan II, University of 
Casablanca, Morocco, faouziya.haissen@gmail.com; Pilar G. 
Montero, University of Granada, Spain, pmontero@ugr.es. 

  We invite contributions focused on geological compari-
sons and potential correlations among Neoproterozoic (or 
older) and Paleozoic rocks in northwest Africa, Europe, and 
eastern North America, or on the Alleghanian/Variscan/
Hercynian orogen, as part of IGCP 683. This session is a  
celebration of the career of Sandra M. Barr.

Theme Sessions
T1.  Unveiling Pathways into the Geological, Atmospheric, 

Marine, and Environmental Sciences. Julie Bryce, 
University of New Hampshire, julie.bryce@unh.edu; 
Jennifer Bourgeault, University of New Hampshire,  
jen.bourgeault@unh.edu; Florencia Fahnestock, University  
of New Hampshire, florencia.fahnestock@unh.edu; Lara 
Gengarelly, University of New Hampshire, lara.gengarelly@
unh.edu; Gulnihal (Rose) Ozbay, Delaware State University, 
gozbay@desu.edu; Ruth Varner, University of New 
Hampshire, ruth.varner@unh.edu. 

  The geological, atmospheric, marine, and environmental 
sciences (GAMES) play crucial roles in addressing twenty-
first-century global challenges. Here we invite presentations 
from those working to enhance participation in GAMES 
with innovative programs engaging the K–12 community, 
convergent research, citizen science, private-public partner-
ships, and collaboration with communities insufficiently  
represented in GAMES.

T2.  What Is the Future of Field Camp? Sara Mana, Salem 
State University, smana@salemstate.edu; Lauren Neitzke 
Adamo, Rutgers University, lneitzke@eps.rutgers.edu; 
Morgan Schaller, Rensselaer Polytechnic Institute, schall@
rpi.edu. 

  This session aims to advance the conversation about 
creating effective field-based learning experiences, empha-
sizing the skills, workforce needs, sustainable and inclusive 
best practices, and technological advances that will shape 
the next generation of geoscientists. Diverse perspectives 
and presentations on pilot studies, curriculum design, and 
measured results are encouraged.

T3.  Northern Appalachian Magmatism: From the 
Precambrian to the Cretaceous. Michael J. Dorais, 
Brigham Young University, dorais@byu.edu; Sean Kinney, 
Columbia University, kinney@ldeo.columbia.edu; Jennifer 
Cooper Boemmels, Southern Connecticut State University, 
cooperj1@southernct.edu. 

  The northern Appalachians contain igneous rocks with a 
variety of compositions and ages between the Precambrian 
through the Cretaceous. Tectonic settings include subduction 
zones, continent-to-continent collisions, supercontinental 
rifting, passive margin, and anorogenic settings. We invite 
submissions to portray the diversity of igneous rocks 
throughout the region.

T4.  Recent Advances in the Crystalline Basement of the 
Adirondack and Appalachian Orogens. Erkan Toraman, 
Salem State University, etoraman@salemstate.edu; Gregory 
J. Walsh, U.S. Geological Survey, gwalsh@usgs.gov.

  Basement massifs form the foundation of the Appalachian 
and Adirondack Mountains. This session will focus on a 
broad range of approaches from field and analytical studies 
that will provide insight into the origins of the crystalline 
basement and improve our understanding of the terrane 
affinities in both orogenic belts.

T5.  The Missing, Near-Missing, and Cryptic Geologic Record 
of the Northern Appalachian Orogen. Dwight Bradley, 
Dartmouth College Visiting Scholar, bradleyorchard2@ 
gmail.com; Justin Strauss, Dartmouth College, justin.v.strauss 
@dartmouth.edu; Doug Reusch, University of Maine 
Farmington, reusch@maine.edu. 

  This session focuses on gaps and near-gaps in the geo-
logic record of the Northern Appalachians, and on the tools 
that help to elucidate them. We invite submissions on detrital 
geo-thermo-chronology and provenance, xenoliths and roof 
pendants, crystallization depths of plutonic rocks, recon-
structed crustal thicknesses, cryptic metamorphic events, 
and more.

T6.  New Insights into Convergent Margin Processes from 
Collaborative Field and Laboratory Studies Programs  
in Northern New England and Quebec. David Converse, 
New Hampshire State Map Program, USA, drconverse7@
gmail.com; Joshua Keeley, New Hampshire Geological 
Survey, USA, joshua.a.keeley@des.nh.gov; Morgann Perrot, 
McGill University, Canada, perrot.morgann@uqam.ca; 
Wallace Bothner, University of New Hampshire, USA, 
wally.bothner@unh.edu; Lori Summa, Rice University, 
USA, llsumma@att.net. 

  The Appalachians of northern New England and Quebec 
preserve a unique record of overlapping orogenic events. 
Recent multidisciplinary field and laboratory studies have 
provided an exceptional opportunity to gain insights into 
regional orogenic processes through collaboration among 
multiple government agencies and universities. This session 
showcases highlights of recent efforts.

T7.  Unraveling Appalachian Orogenic Events Using 
Geological and Geophysical Methods. Endorsed by  
GSA Geophysics and Geodynamics Division; GSA 
Structural Geology and Tectonics Division. Maureen Long, 
Yale University, maureen.long@yale.edu; Yvette Kuiper, 
Colorado School of Mines, ykuiper@mines.edu; Paul 
Karabinos, Williams College, pkarabin@williams.edu; 
Laura Webb, University of Vermont, lewebb@uvm.edu. 

  We invite any contributions that focus on unraveling the 
tectonic history of the Appalachians using geological and 
geophysical methods. Work based on geological OR geo-
physical methods, where the other method is desired, is  
welcome too. The purpose is to enhance discussion between 
geologists and geophysicists.
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T8.  Micro to Macro: Linking Structural Geology, Petrology, 
Geochronology, and Tectonics across Scales. Endorsed  
by GSA Geochronology Division; GSA Structural Geology 
and Tectonics Division; GSA Mineralogy, Geochemistry, 
Petrology, and Volcanology Division. Emily Peterman, 
Bowdoin College, epeterma@bowdoin.edu; Nicholas 
Roberts, Hamilton College, nmrobert@hamilton.edu. 

  This session will highlight research in structural geol-
ogy, petrology, and geochronology that connects microscale 
observations and data to their macroscopic structural and/or 
tectonic settings. We welcome contributions from experi-
mental, laboratory, and/or field research and encourage  
contributions from early career researchers and students.

T9.  Clocks in Rocks: Radiogenic Isotope Tracers for 
Tectonic, Climatic, and Biotic Processes. Endorsed by 
GSA Geochronology Division; GSA Structural Geology  
and Tectonics Division; GSA Geobiology Division. Athena 
Eyster, Tufts University, athena.eyster@tufts.edu; Emily 
Peterman, Bowdoin College, epeterma@bowdoin.edu; 
Cullen Kortyna, University of Connecticut, cullen.kortyna@
uconn.edu; Kyra Croft, Boston College, croftky@bc.edu; 
Dylan Seal, Boston College, seald@bc.edu.

  Geochronologic and radiogenic isotope datasets are criti-
cal for understanding the interdependent processes involved  
in the evolution of Earth. We invite contributions that quantify 
timing, calibrate tempos, and/or test models for the evolution 
of tectonic, climatic, and biotic processes in the Appalachians 
and globally, across all spatial and temporal scales.

T10.  Glacial Geology and Geomorphology of Northeastern 
North America: Current Gaps and Future Directions. 
Endorsed by GSA Quaternary Geology and Geomorphology 
Division. Simon Pendleton, Plymouth State University, 
simon.pendleton@plymouth.edu; Alia Lesnek, CUNY 
Queens College, alia.lesnek@qc.cuny.edu; Aaron Barth, 
Rowan University, bartha@rowan.edu. 

  While glaciation and its impacts on northeastern North 
America have been widely studied for more than a century, 
gaps still remain in our understanding of regional glacial 
histories and processes. We propose a session that highlights 
the current state of glacial geology and geomorphology 
research in northeastern North America.

T11.  Phosphorus Contributions to Cyanobacteria Blooms by 
Groundwater, Surface Water, and Internal Sediment 
Loading in Northeastern Lakes. Edwin Romanowicz, 
SUNY–Plattsburgh, romanoea@plattsburgh.edu; Peter Ryan, 
Middlebury College, pryan@middlebury.edu; Jonathan Kim, 
Vermont Geological Survey, jon.kim@vermont.gov. 

  Many lakes are impacted by high phosphorus concentra-
tions. Quantifying the phosphorus budget of lakes requires 
an understanding of external loading and the recycling of 
phosphorus from lake sediments due to water temperature 
and anoxia. We seek presentations on lake phosphorus bud-
gets and the effects of phosphorus loading on water quality.

T12.  Current Research in Lacustrine Sedimentary Records and 
Processes for Understanding Climate and Environmental 
Change. Endorsed by GSA Limnogeology Division; GSA 
Quaternary Geology and Geomorphology Division; GSA 
Sedimentary Geology Division. Mike Retelle, Bates College, 
mretelle@bates.edu; Tim Cook, University of Massachusetts, 
tlcoo0@umass.edu; Catherine Beck, Hamilton College, 
ccbeck@hamilton.edu; Brad Hubeny, Salem State University, 
bhubeny@salemstate.edu. 

  Lacustrine sediments provide reconstructions of climate 
and environmental change across a range of spatial and tem-
poral scales, allowing for assessment of recent changes in a 
long-term context. We encourage presentations on lake sedi-
ment records and process studies that aid in calibration of the 
sediment archive and record current changes in the lacus-
trine system.

T13.  Reassessing New England’s Post-glacial Paleoclimate 
Record. Lisa Doner, Plymouth State University, ladoner@
plymouth.edu. 

  New England lakes were some of the first locations in 
studies focused on postglacial climate change. Many of these 
publications are over 40 years old and focused primarily on 
stadials. This session invites reports that use new and tradi-
tional methods to understand transitions into warm intervals 
in northeastern North America.

T14.  Phanerozoic Paleoceanographic and Climatic Changes 
(Posters). Adriane R. Lam, Binghamton University,  
alam@binghamton.edu; Stephen Pekar, CUNY Queens 
College, stephen.pekar@qc.cuny.edu. 

  This poster session brings together modeling and proxy 
studies to improve our understanding of past ocean and cli-
mate events and changes between long-term climate/ocean 
conditions throughout the Phanerozoic.

T15.  Development and Application of Organic Geochemical 
Proxies for Paleoclimate Reconstruction. Boyang Zhao, 
Brown University, boyang_zhao@brown.edu; Emily Tibbett, 
University of Massachusetts Amherst, etibbett@umass.edu. 

  Organic biomarkers preserved in natural archives offer 
important insights into Earth’s paleoclimate. We seek studies 
investigating lipids and their stable isotopic composition to 
infer environmental and climatic conditions in the present or 
past. The contributions can be from any timescale and depo-
sitional environment, including proxy development studies.

T16.  Global Change During the Late Triassic Hothouse. 
Michael Naylor Hudgins, Rensselaer Polytechnic Institute, 
hudgim@rpi.edu; Morgan F. Schaller, Rensselaer 
Polytechnic Institute, schall@rpi.edu; Sara Mana, Salem 
State University, smana@salemstate.edu. 

  The Late Triassic hothouse is Earth’s most recent exam-
ple of a truly ice-free world, witnessing major evolutionary 
and climatic changes, and terminated by a mass extinction 
and emplacement of the Central Atlantic Magmatic Province. 
This session invites research in geochemistry, paleogeogra-
phy, paleontology, paleoclimate, and earth system dynamics 
during the Late Triassic.
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T17. Trace Elements in the Environment. Melissa Lombard, 
U.S. Geological Survey, mlombard@usgs.gov; Benjamin 
Bostick, Columbia University, bb2461@columbia.edu; 
Florencia Fahnestock, University of New Hampshire,  
florencia.fahnestock@unh.edu. 

  This session will highlight current research that focuses 
on the sources, occurrence, fate, and transport of trace  
elements such as arsenic, lead, mercury, and uranium. 
Presentations and posters are welcome that include trace ele-
ment occurrence in biota, soil, sediment, groundwater, and 
surface water, as well as their interfaces and/or interactions.

T18.  Naturally Occurring Radon in the Northeast U.S. and 
Globally: Geologic, Hydrologic, and Geochemical Controls 
on Occurrence and Distribution. Philip T. Harte, U.S. 
Geological Survey, ptharte@usgs.gov; William C. Brandon, 
U.S. Environmental Protection Agency, brandon.bill@epa.gov. 

  This session examines geologic and structural controls 
on occurrence and distribution of radon-222 (and associated 
uranium-238) in rocks and soil, including geochemical and 
hydrogeologic influences on formation and migration of 
radon-222 in vapor and aqueous phases, and methods for 
mapping, assessing, and mitigating radon occurrence and 
exposure, including innovative methods.

T19.  Recent Advances in PFAS and Emerging Contaminant 
Science: From Human Health Risk Assessment to Fate 
and Transport. Andrea Tokranov, U.S. Geological Survey, 
atokranov@usgs.gov; Zachary Hopkins, U.S. Geological 
Survey, zrhopkins@usgs.gov; Andrew Shapero, Roux, 
ashapero@rouxinc.com; Sara Barrientos, Roux, sbarrientos@
rouxinc.com. 

  Human health risk assessment for PFAS and emerging 
contaminants relies on the best available science to support 
decision making. This session welcomes abstracts on PFAS 
and emerging contaminant risk assessment, fate and trans-
port, food web transfer, site investigation and remediation, 
occurrence, regulatory compliance, product testing, air  
pollution, and litigation.

T20.  Groundwater–Surface Water Interactions: Hydrological 
and Chemical Processes Across Interfaces. James W. 
Heiss, University of Massachusetts Lowell, james_heiss@
uml.edu; Andrew S. Reeve, University of Maine, asreeve@
maine.edu. 

  Groundwater interaction with surficial systems influ-
ences biogeochemical processes, water availability, and  
ecosystem health. This session includes presentations using 
monitoring and modeling tools to understand groundwater’s 
importance in near-surface coastal and freshwater 
environments.

T21.  Advances in Hydrologic Modeling of Groundwater and 
Surface Water. Janet Barclay, U.S. Geological Survey,  
jbarclay@usgs.gov; Kalle Jahn, U.S. Geological Survey, 
kjahn@usgs.gov. 

  This session is focused on hydrologic modeling of 
groundwater and surface water. We welcome submissions 
across the range of: (1) model purposes (flow, transport, 

water quality, water levels etc.); (2) modeling approaches 
(mechanistic, statistical, machine learning, hybrid, etc.);  
and (3) model development (data compilation, model set up, 
calibration, uncertainty analysis, prediction).

T22.  The Functions of Floodplains and Wetlands. Rebecca 
Diehl, University of Vermont, Rebecca.Diehl@uvm.edu; 
Kristen Underwood, University of Vermont, kristen 
.underwood @uvm.edu. 

  This session encourages contributions addressing 
research focused on the measurement or modeling of the 
multiple functions of floodplains and wetlands, including 
sequestration of sediment and nutrients, storage of flood 
waters, and support of diverse riparian plant and animal 
communities.

T23.  Watershed Processes and the Fluvial Forms and Dynamics 
They Produce. Sean Smith, University of Maine, sean.m 
.smith @maine.edu; Anne Lightbody, University of New 
Hampshire, anne.lightbody@unh.edu.

  Water and sediment supplies govern the shapes and 
dynamics of streams and rivers and the ecosystem services 
they provide. This session focuses on fluvial geomorphol-
ogy, responses of fluvial systems to changes to water and 
sediment flux from human interventions and climate change, 
and related watershed management decision-making and 
sustainability solutions. 

T24.  Current Research Along the Land-Ocean Continuum. 
Robert Letscher, University of New Hampshire, robert.letscher 
@unh.edu; Kai Ziervogel, University of New Hampshire, 
kai.ziervogel@unh.edu; Cristina Schultz, Northeastern 
University, c.schultz@northeastern.edu. 

  Lacustrine, riverine, and coastal marine systems are 
dynamic incubators of biomass, organic matter, nutrient, and 
lithogenic particle transformations and transport. These pro-
cesses are rapidly changing under anthropogenic influence. 
This session welcomes all research on processes along the 
land-ocean continuum using field, laboratory, engineering, 
remote sensing, and modeling approaches.

T25.  Estuary and Tidal Marsh Dynamics, Resiliency, and 
Restoration. Tim Cook, University of Massachusetts 
Amherst, tlcoo0@umass.edu; Brian Yellen, University of 
Massachusetts Amherst, byellen@umass.edu; Zoe Hughes, 
Boston University, zoeh@bu.edu. 

  This session is focused on understanding changes in 
estuaries and tidal marshes due to human activity, sea-level 
rise, and changing sediment dynamics. We welcome studies 
utilizing diverse approaches and are particularly interested 
in work that diagnoses vulnerabilities to climate change and/
or assesses restoration and climate adaptation strategies.

T26.  Current Research in Coastal and Nearshore Processes. 
Endorsed by GSA Marine and Coastal Geoscience Division, 
Bryan Oakley, Eastern Connecticut State University,  
oakleyb@easternct.edu; Mark Borrelli, University of 
Massachusetts Boston, mark.borrelli@umb.edu.
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  Marine and lacustrine coastal systems are dynamic. 
Studies of past and ongoing coastal processes allow for a 
better understanding of the future impacts of sea-level rise, 
storms, and the resulting coastal change. This session wel-
comes all research on coastal/nearshore processes using 
field, laboratory, engineering, remote sensing, and modeling 
studies. 

T27.  Artificial Intelligence in the Geosciences. William  
Odom, U.S. Geological Survey, wodom@usgs.gov; Mary 
DiGiacomo-Cohen, U.S. Geological Survey, mdicohen@
usgs.gov; Phillip Goodling, U.S. Geological Survey,  
pgoodling@usgs.gov; Aaron Maxwell, West Virginia 
University, aaron.maxwell@mail.wvu.edu. 

  Machine learning and deep learning techniques are 
increasingly used in the geosciences to identify trends in 
large datasets, classify geologic materials, and model com-
plex systems. This session welcomes all research using 
AI-based techniques to address geoscientific questions over 
a range of spatial and temporal scales.

T28.  Mapping in the Geosciences: Processes and Products 
(Posters). Gregory Walsh, U.S. Geological Survey,  
gwalsh@usgs.gov; Jonathan Kim, Vermont Geological 
Survey, jon.kim@vermont.gov; David Soller, U.S. 
Geological Survey, drsoller@usgs.gov. 

  This session creates an opportunity for researchers to 
share geoscience maps and mapping techniques that are  
best presented as posters. We welcome all submissions, but 
especially encourage examples of new bedrock and surficial 
geological maps, geophysical maps, and derivative maps plus 
topics addressing mapping techniques, data management, 
and web accessibility. 

T29.  Geohazards in the Northeastern U.S.: Investigation  
and Mitigation. Lindsay Theis, Maine Geological Survey,  
lindsay.theis@maine.gov; Peter Slovinsky, Maine Geological 
Survey, peter.a.slovinsky@maine.gov. 

  Geohazards have the potential to impact millions of peo-
ple in the northeast U.S., especially in the face of changing 
climate. This session seeks submissions of new research 
related to characterization of mass wasting, erosion, flood-
ing, and drought events in the northeast U.S. (coastal or 
inland), as well as mitigation and remediation strategies.

T30.  Opportunities and Challenges for Geothermal Energy  
in the Northeast. J. Matthew Davis, University of New 
Hampshire, matt.davis@unh.edu. 

  This session will focus on the growing use of geothermal 
energy to electrify heating in the Northeast and seeks contri-
butions from researchers, practitioners, policymakers, and 
other stakeholders. Both low-temperature heat pump applica-
tions and higher-temperature direct use applications are of 
interest.

T31.  Economic Geology and Critical Mineral Resources. 
Myles Felch, Maine Mineral and Gem Museum, mfelch@
mainemineralmuseum.org; John F. Slack, U.S. Geological 
Survey (Emeritus), jfslack@gmail.com. 

  In 2022, USGS published a list of 50 “critical minerals” 
and commodities. These resources play a significant role in 
national security and renewable energy technologies. This 
session will provide an overview of recent work of newly 
discovered and revisited critical mineral deposits in north-
eastern North America. 

We encourage abstract submissions that do not necessarily fit 
into the above symposia and theme session topics. Additional 
discipline sessions, organized by topic, will be created to accom-
modate abstracts that are not submitted to the specific sessions 
listed above. 

TOWN HALL PANEL DISCUSSION: Recruiting the Next 
Generation of Geoscientists

This panel discussion will feature individuals from colleges and 
universities, the K–12 community, federal and state geological 
agencies, and the private consulting industry to discuss the future 
needs across all sectors of the geoscience community and the 
importance of recruiting younger individuals into the geosciences 
to fulfill these needs. 

FIELD TRIP
Bedrock Quarries of Southeastern New Hampshire.  
Michael Wright, RESPEC, michael.wright@respec.com;  
Kirsten Egan, RESPEC, kirsten.egan@respec.com; Keith Gray, 
RESPEC, keith.gray@respec.com. 

This field trip explores the general geology and production his-
tory of active quarry sites located within a 25-mile straight-line 
radius of Manchester, New Hampshire. Early Paleozoic rocks 
observed will include the Rangeley, Berwick, and/or Perry 
Mountain formations, plus the Concord Granite and/or Ayer 
Granodiorite. Major structures at each site will be discussed.

SHORT COURSES
Teaching Environmental Justice with Geoscience.  
Gary Gomby, Central Connecticut State University,  
garygomby@ccsu.edu. 

This highly relevant and timely short course describes the ratio-
nale for and process involved in teaching environmental justice 
with a geoscience focus. Case studies contextualize geoscience 
within a framework of justice and equity, thereby increasing the 
relevance of basic geoscience to addressing societal issues. 

Using GMDE and LiDAR Texture Shading in the Field and Lab.  
Richard W. Allmendinger, Cornell University, rwa1@cornell.edu. 

Photo credit: SeventyFour / iStock / Getty Images Plus via Getty Images. 
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This short course covers how to use the GMDE family of desk-
top and iOS programs for field work and in your teaching with 
emphasis on workflows. Examples will use texture-shaded LiDAR 
digital terrain models (DTMs), which are reminiscent of X-rays 
through tree cover.

OPPORTUNITIES FOR STUDENTS AND EARLY 
CAREER PROFESSIONALS
Career Mentoring Luncheons

Ask your career-related questions and learn about nonacademic 
pathways in the geosciences while networking with professionals 
at the Roy J. Shlemon and John Mann Mentor Luncheons. GSA 
student members are welcome.

Career Workshop Series
This three-part series will feature career development planning, 

an exploration of geoscience job sectors, and information on best 
practices for crafting a résumé and cover letter. Nontechnical 
skills and workforce statistics will be reviewed. The series will be 
led by workshop presenters and geoscientists. No registration is 
required, and everyone is welcome.

Learn more at www.geosociety.org/mentors/. Questions? 
Contact Jennifer Nocerino at jnocerino@geosociety.org.

Student Volunteers
Take advantage of work opportunities to earn free meeting reg-

istration. Students interested in helping with the various aspects of 
the meeting should contact Sara Mana, Salem State University, 
smana@salemstate.edu.  

PROFESSIONALS
If you’d like to share your interest, enthusiasm, and experience 

in applied geology, consider being a GSA mentor. Being a mentor 
is a rewarding experience. To learn more, contact Jennifer Nocerino 
at jnocerino@geosociety.org.

The Northeastern Section Meeting also offers an excellent 
opportunity to earn CEUs toward your continuing education 
requirements for your employer, K–12 school, or professional  
registration. The CEU certificate may be downloaded from the 
meeting website after the meeting.

LOCAL COMMITTEE
General Chair: David West, dwest@middlebury.edu 
Technical Program Co-Chairs: Shane Csiki, shane.csiki@ 
des.nh.gov; Anne Lightbody, Anne.Lightbody@unh.edu;  
Sara Mana, smana@salemstate.edu 
Treasurer: David West, dwest@middlebury.edu 
Student Volunteer Chair: Sara Mana, smana@salemstate.edu 

GSA, the GSA Foundation, and the U.S. National Committee 
for Geological Sciences (of the National Academy of 
Sciences) are accepting applications for their Mentoring and 
Travel Grant Program to the 37th International Geological 
Conference (IGC) in Busan, South Korea.

Who should apply: Graduate students and early career 
professionals (within seven years of receiving their last degree). 
Applicants must be residents or citizens of the United States 
and be enrolled in, or employed at, a U.S. institution. Awards 
will be a maximum of US$3,500.

Deadline to apply: 10 Apr. 2024

www.geosociety.org/field-experiences 

Questions? Contact Jennifer Nocerino, jnocerino@geosociety.org

The 37th International Geological 
Conference (IGC) Mentoring  

and Travel Grant Program
BEXCO, Busan, South Korea | 25–31 Aug. 2024

 Insung Jeon/Moment via Getty Images

Calling all geology enthusiasts!
Unleash your creativity and geological passion in  

the ultimate competition, the Geology Club Tee-Off!  
Submit your club’s geologically inspired t-shirt logo  

into a thrilling bracket-style tournament and win!

Submit your logo by 31 Mar. 2024.  

www.geosociety.org/tee-off

Questions? Contact Jennifer Nocerino, jnocerino@geosociety.org

Announcing GSA’s First Annual

GEOLOGY CLUB TEE-OFF
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Malcolm Siegel ...........................................Past Chair 
Rachel Marylee Coyte ................................Member-at-Large

GEOLOGY AND SOCIETY DIVISION
M. Scott Harris ...........................................Chair
Alan I. Benimoff .........................................First Vice-Chair
Denise Hills ................................................Second Vice-Chair
Lauren Neitzke Adamo...............................Secretary-Treasurer
Lily J. Jackson .............................................Past Chair

GEOPHYSICS AND GEODYNAMICS DIVISION
Anjana K. Shah ...........................................Chair
Shannon A. Dulin .......................................Vice-Chair
Amanda N. Hughes ....................................Secretary-Treasurer
Ting Chen ...................................................Past Chair

GEOSCIENCE EDUCATION DIVISION
Larry Collins ..............................................Chair
Elizabeth Kenderes .....................................First Vice-Chair
Nick Soltis ...................................................Second Vice-Chair
Andy Darling ..............................................Secretary-Treasurer
Meagan M. Gilbert .....................................Past Chair

HISTORY AND PHILOSOPHY OF GEOLOGY DIVISION
Patricia Coorough Burke ............................Chair
Philippe Claeys ...........................................First Vice-Chair
Kerry V. Magruder .....................................Second Vice-Chair 
Christopher L. Hill .....................................Treasurer
Patricia Bobeck ...........................................Past Chair 
William C. Parcell ......................................Web Manager

HYDROGEOLOGY DIVISION
Christopher Carolson ..................................Chair
Donald O. Resenberry ................................First Vice-Chair
Richelle M. Allen........................................Second Vice-Chair
Cara L. Peterman ........................................Secretary-Treasurer
Christopher Gellasch ..................................Past Chair

KARST DIVISION
Pat Kambeiss ..............................................Chair
Jeanne Lambert Sumrall ............................Vice-Chair
Daniel Jones ................................................Secretary
Rachel Bosch ..............................................Treasurer
Lewis Land .................................................Past Chair

LIMNOGEOLOGY DIVISION
Jason Price ..................................................Chair
Kirsten M. Menking ...................................Vice-Chair
Andrea Shilling ..........................................Secretary
David B. Finkelstein ...................................Treasurer

MARINE AND COASTAL GEOLOGY DIVISION
Lauren T. Toth ............................................Chair
Scott W. Starratt .........................................First Vice-Chair
Nicole S. Khan ............................................Second Vice-Chair
Kelly Lazar  ................................................Secretary-Treasurer
Deirdre Ryan ...............................................Past Chair
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USGS EDMAP Program 
 

Part of the Na�onal Coopera�ve Geologic Mapping 

 
 

Application period: early October 2023 – early January 2024 
*Application period is tentative; subject to internal USGS approvals. 

 

 
 
For more informa�on, please 
contact: edmap@usgs.gov 

Specializing in group trips, study abroad programs, & individual travel

Hold your spot today. A $500 non-refundable deposit goes towards your payment.

adventuregeologytours.comadventuregeologytours.com

ADVENTUREADVENTURE
GEOLOGY TOURSGEOLOGY TOURS
Active Exploration with Enthusiastic Geologists

ICELAND July 6-18 and July 26-August 6, 2024

AWG Sponsored Trip: May 20-27, 2024COSTA RICA

Hold your spot today. A $500 non-refundable deposit goes towards your payment.

You will not find a better guided tour”

“

Hold your spot today. A $500 non-refundable deposit goes towards your payment.Hold your spot today. A $500 non-refundable deposit goes towards your payment.

Book

Now!

Planning an Eco-Tour in Cuba for June 2024, contact to express interest!

Check out our 5-Star reviews!

MINERALOGY, GEOCHEMISTRY, PETROLOGY,  
AND VOLCANOLOGY DIVISION
Alan Whittington ........................................Chair
Elisabeth Widom ........................................First Vice-Chair
Jade Star Lackey .........................................Second Vice-Chair
J. Alexander Speer ......................................Secretary-Treasurer
Amanda Clarke ...........................................Past Chair

PLANETARY GEOLOGY DIVISION
Samuel Birch...............................................Chair
Jennifer L. Piatek ........................................First Vice-Chair
Lauren M. Jozwiak .....................................Second Vice-Chair
Alexander Michael Morgan ........................Secretary-Treasurer
Marisa Palucis .............................................Past Chair

QUATERNARY GEOLOGY AND  
GEOMORPHOLOGY DIVISION
Mark Sweeney ............................................Chair
Jennifer L. Pierce ........................................First Vice-Chair
Karen B. Gran .............................................Second Vice-Chair
Lisa Ely .......................................................Secretary
Scott F. Burns .............................................Treasurer 
Eric W. Portenga .........................................DEI Officer
Arjun M. Heimsath .....................................Past Chair

SEDIMENTARY GEOLOGY DIVISION
Andrew Leier ..............................................Chair
TBD.............................................................Vice-Chair
Joel Saylor ...................................................Secretary-Treasurer
Brian A. Hampton ......................................Past Chair

SOILS AND SOILS PROCESSES DIVISION
James Kirkpatrick .......................................Chair
Dennis O. Terry, Jr. .....................................Chair-Elect
William E. Lukens ......................................Secretary-Treasurer
Rebecca Taormina ......................................Communications 
 Manager 
Lauren A. Michel ........................................Past Chair

STRUCTURAL GEOLOGY  
AND TECTONICS DIVISION
Colin Amos .................................................Chair
James Kirkpatrick .......................................First Vice-Chair
Andrew V. Zuza ..........................................Second Vice-Chair
Sarah J. Titus ..............................................Secretary-Treasurer
Eric Cowgill ................................................Past Chair
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Challenges, Time, and Change:  
Similarities Between Science and Policymaking

Throughout the 4.5-billion-year history of 
Earth, one thing has been constant: change. 
Similarly, during my year as the 2022–2023 
Geological Society of America and U.S. 
Geological Survey Congressional Science 
Fellow, the only constant was change. 
Coming to the end of my service, I reflected 
on two big questions: What makes good  
science? And what makes good policy? 
Throughout my fellowship, I learned that 
what drives science and policy can be very 

similar, including the creation of projects from necessity and chal-
lenge, the importance of multiple timescales, an iterative develop-
ment process, and communication as a key feature of success. 

As the 2022–2023 GSA-USGS Congressional Science Fellow,  
I served in the Office of Senator Tammy Baldwin (D-WI), work-
ing on energy, environment, and agriculture policy and the many 
other policy areas with which they intersect. This year I had the 
opportunity to draft several bills from scratch as well as to col-
laborate on bill reintroductions, bill co-sponsorships, and over-
sight letters. Throughout this process, I was continually surprised 
to find that the principles that drive good science can be utilized  
to drive policymaking. Both science and policy are meant to serve 
the public; therefore, both require active listening, iterative devel-
opment, and clear communication to diverse audiences.

MOTIVATED BY CHALLENGES
Both good science and good policy begin by identifying a 

challenge. In geoscience, this is typically a question that helps us 
understand the world, while in policy it may come from a funda-
mental challenge in society that current solutions do not address. 
As a first step in developing new research or legislative projects,  
it is critical to research current knowledge, current policies, and 
previous attempts to address this challenge. Once the current 
landscape has been established and the outstanding questions  
are clear, it is time to move to an iterative project development 
process. During my fellowship year, I regularly met with con-
stituents and groups to discuss challenges on both local and 
international scales, such as addressing water quality issues 
within a single township and planning for extreme events due  
to global climate change. 

ITERATIVE CONVERSATIONS
Next, both good science and good policy are iterative. As I 

developed a new bill for introduction this year, I found that con-
versations were fundamental to developing sound policy. Because 
public policy is meant to serve the public, great ideas for policies 
and identification of the cornerstone of a local or national issue 
come from conversations with people whom this challenge 
impacts. Additionally, this allows space for the development of 
ideas from multiple perspectives. While working on a bill focused 
on plant and animal agricultural research, it was critical to speak 
with academic researchers, farmers and ranchers, large and small 

seed manufacturers, intellectual property experts, and others to 
understand current challenges and opportunities. 

TIMESCALES OF CHANGE
As geologists, we often view the world through a lens of deep 

time. For some earth scientists, millions of years seem to be mere 
minutes. Typical cycles of projects for academic researchers may 
be a multi-year grant cycle or a multi-season field experiment. In 
the world of federal legislation, a project may need to be com-
pleted within a single day, or it may stretch for years. Yet in both 
geoscience and policy, multiple timescales must be considered. 
During my fellowship, there were often days when projects needed 
to be completed within the span of hours, while others required 
months of investment. In considering the effectiveness of a new 
policy, it is helpful to consider both short-term impacts—how will 
this address current challenges and what changes will be made on 
day one?—and long-term impacts—what will be the financial 
impact of this policy over time, and how will the policy change 
and adapt under new administrations or leadership?

COMMUNICATION IS KEY
Finally, good ideas in science and in policy cannot be successful 

without clear communication to diverse audiences. Both science 
and federal legislation use industry-specific jargon that can be 
daunting to approach and learn. Transparent and intelligible scien-
tific writing allows the reader to understand the process a scientist 
used to conduct an experiment and even provides a template for 
replication of the experiment. Further, effective science communi-
cation translates scientific jargon into plain language and summa-
rizes key findings. Similarly, deciphering the contents of bill text 
can be a daunting task; therefore, clear communication on how a 
piece of legislation can impact individuals is critical. In my fellow-
ship year, I had the opportunity to develop one-pagers on new  
legislation and attend and host listening sessions regarding new 
policies to ensure that what may have appeared to be hundreds of 
pages of legal jargon can be understood as a tangible tax incentive 
for a homeowner investing in solar or a relief program for farmers 
facing climate disasters. 

In the face of simultaneous climate, energy, and biodiversity 
crises, the role of geoscientists in policy and decision-making is 
more important than ever. Yet many scientists are still hesitant to 
engage in policymaking or may struggle to identify pathways to 
connect their research with policymaking. As the 2022–2023 
GSA-USGS Congressional Science Fellow, I gained a deep under-
standing of how science can be effectively communicated and  
utilized in federal policymaking and identified the many ways in 
which the processes of science and policy mirror one another. I 
encourage all geoscientists to think critically about how their work 
can inform public decision-making.

 
Hannah M. Palmer, Ph.D.
2022–2023 GSA-USGS Congressional Science Fellow
hmpalmer@ucdavis.edu 

Hannah M. Palmer
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Bring your science and technology 
expertise to Capitol Hill to work at  
the interface between geoscience  
and public policy. 

The GSA-USGS Congressional Science Fellowship 
provides a rare opportunity for a geoscientist to spend a 
year working for a member of Congress or congressional 
committee. If you are a geoscientist with a broad scientific 
background, experience applying scientific knowledge to 
societal challenges, and a passion for helping shape the 

future of the geoscience profession, GSA and the USGS 
invite your application. The fellowship is open to GSA 
members who are U.S. citizens or permanent residents.  
A Ph.D. at the time of appointment or a master’s degree  
in engineering plus five years of professional experience  
is required.

Application deadline: 15 Jan. 2024Learn more at www.geosociety.org/csf.

Apply for the 
2024–2025 GSA-
USGS Congressional 
Science Fellowship

iStock.com/eurobanks

Penn’s Master of Science in 
Applied Geosciences is now 
fully online!
With Penn’s online Master of Science in Applied Geosciences, 
you can make an impact in environmental geology, 
hydrogeology, or engineering geology.
 

•  Expand your applied geoscience or engineering geology 
knowledge

• Learn from experienced industry experts
• Prepare for your next professional move ahead

Join us at our monthly virtual café to get your questions 
answered about the new online experience, program 
features, application needs, and more.
 

Details at: www.upenn.edu/msag
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As the holiday season approaches, it’s time to start thinking about the perfect gifts for the 
geologists on your list. To make your holiday shopping even easier this year, we’ve curated 

a selection of unique and thoughtful gifts tailored to each recipient’s personality, profession, 
and interests. Explore our suggestions and find something extraordinary for everyone.

Geologist Gift-
Giving Made Easy

*The Pleistocene is divided into four ages, but only two are shown here. What is shown as Calabrian is actually three ages: Calabrian from 1.8 to 

0.774 Ma, Chibanian from 0.774 to 0.129 Ma, and Late from 0.129 to 0.0117 Ma. The Holocene is divided into three ages: Greenlandian from 0.0117 

to 0.0082 Ma, Northgrippian from 0.0082 to 0.0042 Ma, and Meghalayan from 0.0042 to present. The geologic community broadly recognizes the 

Anthropocene as a proposed new time interval of Earth history, partly coincident with the Holocene. Currently, the Anthropocene has an informal 

designation, with a proposed age span extending from the present to a beginning point between ca. 15,000 yr B.P. and as recent as 1960 CE.

The Cenozoic, Mesozoic, and Paleozoic are the Eras of the Phanerozoic Eon. Names of units and age boundaries usually follow the Gradstein et al. 

(2012), Cohen et al. (2012), and Cohen et al. (2013, updated) compilations. Numerical age estimates and picks of boundaries usually follow the 

Cohen et al. (2013, updated) compilation. The numbered epochs and ages of the Cambrian are provisional. A “~” before a numerical age estimate 

typically indicates an associated error of ± 0.4 to more than 1.6 Ma.

REFERENCES CITED
Cohen, K.M., Finney, S., and Gibbard, P.L., 2012, International Chronostratigraphic Chart: International Commission on Stratigraphy, https://stratigra-

phy.org/ICSchart/ChronostratChart2012.pdf (accessed Sept. 2022).

Cohen, K.M., Finney, S.C., Gibbard, P.L., and Fan, J.-X., 2013 (updated), The ICS International Chronostratigraphic Chart: Episodes, v. 36, p. 199–204, 

http://www.stratigraphy.org/ICSchart/ChronostratChart2021-10.pdf (accessed Sept. 2022).

Gradstein, F.M, Ogg, J.G., Schmitz, M.D., et al., 2012, The Geologic Time Scale 2012: Boston, USA, Elsevier, 

https://doi.org/10.1016/B978-0-444-59425-9.00004-4.

©
20

22
 T

he
 G

eo
lo

gi
ca

l S
oc

ie
ty

 o
f A

m
er

ic
a 

|  
w

w
w

.g
eo

so
ci

et
y.

or
g

Walker, J.D., and Geissman, J.W., compilers, 2022, Geologic Time Scale v. 6.0: Geological Society of America, https://doi.org/10.1130/2022.CTS006C. 

(Walker—University of Kansas; Geissman—University of Texas–Dallas, University of New Mexico.)

GEOLOGIC TIME SCALE v. 6.0

750

1000

1250

1500

1750

2000

2250

2500

2750

3000

3250

3500

3750

4000

PR
O

TE
RO

ZO
IC

AR
CH

EA
N

AGE
(Ma) EON ERA

BDY.
AGES
(Ma)

1000

1200

1800

2050

2300

1400

1600

2500

2800

3200

3600

4000

541

635
720

PERIOD

EDIACARAN

CRYOGENIAN

TONIAN

STENIAN

ECTASIAN

CALYMMIAN

STATHERIAN

OROSIRIAN

RHYACIAN

SIDERIAN

NEOPRO-
TEROZOIC

MESOPRO-
TEROZOIC

PALEOPRO-
TEROZOIC

NEOARCHEAN

MESO-
ARCHEAN

PALEO-
ARCHEAN

EOARCHEAN

HADEAN

260

280

300

320

340

380

360

400

420

440

460

480

500

520

540

PE
RM

IA
N

DE
VO

NI
AN

OR
DO

VI
CI

AN
SI

LU
RI

AN
M

IS
SI

S-
SI

PP
IA

N
PE

NN
SY

L-
VA

NI
AN

CA
M

BR
IA

N
CA

RB
ON

IF
ER

OU
S

AGE
(Ma)

EPOCH AGE
PICKS
(Ma)PERIOD

GZHELIAN
KASIMOVIAN
MOSCOVIAN

BASHKIRIAN

SERPUKHOVIAN

VISEAN

TOURNAISIAN

FAMENNIAN

FRASNIAN

GIVETIAN
EIFELIAN

EMSIAN

PRAGIAN
LOCHKOVIAN

Lopin-
gian

MIDDLE

Guada-
lupian

Cisura-
lian

LLANDO-
VERY

EARLY

EARLY

FURON-
GIAN

MIAOLIN-
GIAN

Epoch 2

TERRE-
NEUVIAN

LATE

LUDLOW

LATE

MIDDLE

WENLOCK

CHANGHSINGIAN

WORDIAN
ROADIAN

WUCHIAPINGIAN
CAPITANIAN

KUNGURIAN

ASSELIAN
SAKMARIAN

ARTINSKIAN

PRIDOLI
LUDFORDIAN

GORSTIAN
HOMERIAN

RHUDDANIAN

TELYCHIAN
AERONIAN

SHEINWOODIAN

HIRNANTIAN

SANDBIAN
KATIAN

DARRIWILIAN
DAPINGIAN

AGE 10
JIANGSHANIAN

PAIBIAN
GUZHANGIAN

DRUMIAN
WULIUAN

AGE 4
AGE 3

AGE 2

FORTUNIAN

FLOIAN
TREMADOCIAN

EARLY

EARLY

MIDDLE

MIDDLE

LATE

LATE

251.90

259.51
254.14

264.28
266.9
273.01
283.5

290.1
293.52

303.7
307.0

298.9

323.2

330.9

346.7

358.9

 372.2

 382.7
 387.7
 393.3

 407.6
 410.8

 419.2
 423.0
 425.6

 433.4
 430.5

 438.5
 440.8

 427.4

 443.8
 445.2
 453.0
 458.4

 470.0
 467.3

 477.7

 485.4

~494
~497
~500.5
~504.5

 489.5

~509 
~514

~521

~529 

541.0

315.2

PRECAMBRIANPALEOZOIC

70

80

90

100

110

120

130

140

150

160

170

180

190

210

200 

220

230

240

250

H
IS

T

AN
O

M
.

C
H

R
O

N
.

C31

C32

C33

31

32

33

M0r
M1

M5

M10

M12
M14
M16
M18
M20
M22

M25

M29

M3
R

AP
ID

 P
O

LA
R

IT
Y 

C
H

AN
G

ES

30 C30

C3434

TR
IA

SS
IC

JU
R

AS
SI

C
C

R
ET

AC
EO

U
S

AGE
(Ma)

EPOCH AGE
PICKS
(Ma)

MAGNETIC
POLARITY PERIOD

LATE

EARLY

LATE

EARLY

MIDDLE

LATE

EARLY

MIDDLE

MAASTRICHTIAN

CAMPANIAN

SANTONIAN
CONIACIAN
TURONIAN

CENOMANIAN 

ALBIAN

APTIAN

BARREMIAN
HAUTERIVIAN

VALANGINIAN

BERRIASIAN

TITHONIAN

KIMMERIDGIAN

OXFORDIAN
CALLOVIAN
BATHONIAN
BAJOCIAN
AALENIAN

TOARCIAN

PLIENSBACHIAN

SINEMURIAN

HETTANGIAN

NORIAN

RHAETIAN

CARNIAN

LADINIAN
ANISIAN

OLENEKIAN
INDUAN

~237

66.0

72.1

83.6
86.3
89.8

93.9

100.5

~113

~125

~129.4
~132.6

~139.8

~145.0

152.1

157.3

166.1
163.5

168.3
170.3
174.1

199.3

190.8

201.3

~208.5

~242

~227

251.90
251.2
247.2

182.7

5

10

15

20

25

30

35

40

45

50

55

60

65

1

2
2A

3

3A

4
4A

5

5B

5A

5C

6

6A

6B

7

8

9
10

11

12

13

15
16

17

18

19

20

21

22

23

24

25

28

29

26

27

7A

6C

5D
5E

30

M
IO

C
EN

E
O

LI
G

O
C

EN
E

EO
C

EN
E

PA
LE

O
C

EN
E

PLIOCENE
PIACENZIAN

ZANCLEAN

MESSINIAN

TORTONIAN

SERRAVALLIAN

LANGHIAN

BURDIGALIAN

AQUITANIAN

CHATTIAN

RUPELIAN

PRIABONIAN

BARTONIAN

LUTETIAN

YPRESIAN

DANIAN

THANETIAN

SELANDIAN

PA
LE

O
G

EN
E

N
EO

G
EN

E
TE

RT
IA

RY
MESOZOICCENOZOIC

AGE
(Ma)

EPOCH AGE
PICKS
(Ma)

MAGNETIC

PERIOD

H
IS

T.

AN
O

M
.

C
H

R
O

N.

POLARITY

QUATER-
NARY PLEISTOCENE*

HOLOCENE*
CALABRIAN
GELASIAN

C1

C2

C2A

C3

C3A

C4

C4A

C5

C5A

C6

C6A

C6B

C6C

C7

C5B

C5C
C5D
C5E

C8

C9

C10

C7A

C11

C12

C13

C15
C16

C17

C18

C19

C20

C21

C22

C23

C24

C25

C26

C27

C28

C29

C30

0.012
1.8

3.600

5.333

7.246

11.63

13.82

15.97

20.44

23.03

27.82

33.9

37.71

41.2

47.8

56.0

59.2

61.6

66.0

2.58 Educators
 Earth science lapel pin

 Gemstone or geology- 
themed lanyard

 Geologic Time Scale Poster

Edited by Ganqing Jiang and Carol Dehler

GUIDES TO THE 2022 GSA CORDILLERAN AND ROCKY MOUNTAIN JOINT SECTION MEETING

Field Excursions from Las Vegas, Nevada

Field Guide 63

Sentimental
 Geologic map or field guide of their  

favorite place or research area

 Engraved Brunton compass/transit

 Personalized canvas rucksack
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Hard to shop for
 Rock calendar

 A funny/clever geology T-shirt

 Neck, back, or foot massager

Lab researchers
 Monogrammed lab coat

 Pleasure reading, such as  
Lab Girl; Goodnight Lab;  

or The Food Lab

 Core sample drinking glass

Into experiences
 Travel-size binoculars

 National Parks Pass

 Road atlas with parks and 
geographical features

The ultimate 
rockhounds

 Rock shelf, case, or acrylic stand  
for displaying their collection

 Mineral specimens

 Hand lens/jeweler’s loupe

Field researchers
 Estwing rock hammer

 Rite in the Rain® notebook and pen

 Field clothes and sun protection



Discover Recent, Rare,  
and Out-of-Print Books
•  Geology of Mineral 

Resources 
• Pegmatites
•  Paleontology
• Fossil Specimens
• Mineral Exploration 

•  Mineral Books  and 
Specimens

•  Select Mines and 
Mining Locations

• Ore Deposits

MS Book and Mineral Company • P.O. Box 6774, Lake Charles, LA 70606-6774 USA
MSBOOKS@BOOKSGEOLOGY.COM

http://www.booksgeology.com

We purchase books, specimens,  
and entire collections.

Just published...

Ambition’s Triumph:  
The Rise of Massachusetts  

Geologist Edward Hitchcock 
by Jordan D. Marché II

$72; 579 pp., 16 plates, index

Request order forms from: oramelpress@gmail.com

Richard H. Jahns Distinguished 
Lecturer Finishes His Tour

I have completed my one-year term as the 
Richard H. Jahns Distinguished Lecturer in 
Applied Geology for 2022–2023 and welcome 
the new Jahns Lecturer for 2023–2024, 
Cynthia Palomares. This lecture series is  
supported by the GSA Environmental and 
Engineering Geology Division and the 
Association of Environmental and Engineering 
Geologists (AEG). The lectureship promotes 
student awareness of applied geology through 
a series of talks at academic and professional 

meetings. This is an excellent investment by GSA-EEGD and AEG.
I am very thankful for the opportunity to serve as the Jahns 

Lecturer this year. It has been a wonderful experience. 
The final tallies are not in as I write this in early October. 

However, I anticipate finishing the year having made ~50 face-to-
face presentations at many locations, including 26 colleges or uni-
versities, 17 AEG chapter meetings, one multi-institutional field 
conference, and one consulting firm. Several face-to-face events 
were live streamed to remote audiences. I also presented three  
webinars on three different Jahns Lecture topics. I will have driven 
~8,000 miles and caught about 35 airline flights, traveling from 
coast to coast and north to south, to attend Jahns events in 16 states.

Very little of this would have happened without the assistance of 
the fine people who volunteer as leaders and worker bees in local 
or regional AEG or GSA groups, as well as the many faculty and 
staff members who welcomed me into their university classrooms 
and lecture halls across the country. I am very grateful for their 
help, which enabled me to reach many students who might not 
have considered a career in geoscience applied in the public  
interest without having had the chance to hear a Jahns Lecture.

I offered six different Jahns Lecture topics, and information 
about each is accessible on a website I maintain [https://
CroninProjects.org/Jahns]. The most frequently requested topic 
was, “How can engineering geology help society meet the chal-
lenge of a changing climate?” That lecture asserted that engi-
neering geoscientists will play many essential roles in helping 
society in the coming decades. But first, we must do the hard 
work of mastering the knowledge and skills needed to create  
sustainable solutions to the many problems created or intensified 
by a warming climate. Engineering geoscience must be a trusted 
source of reliable information and solutions to these problems.

Vince Cronin
Professor Emeritus, Baylor University

Vince Cronin
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2024 Birdsall-Dreiss Distinguished Lecture Series
The GSA Hydrogeology Division has selected Dr. Ben Rostron  

as its 2024 Birdsall-Dreiss Distinguished Lecturer. Ben is 
Professor Emeritus of Earth & Atmospheric Sciences at the 
University of Alberta and the president of Isobrine Solutions Inc. 
He has a B.Sc. in geological engineering (1986) from the 
University of Waterloo and an M.Sc. (1990) and Ph.D. (1995) in 
geology from the University of Alberta. Ben received his graduate 
training under the supervision of Dr. József Tóth. Ben’s Ph.D.  
thesis on the regional hydrogeology and hydrochemistry of the 
Phanerozoic strata in west-central Alberta demonstrated how 
regional groundwater flow impacted oil migration/entrapment  
in economically significant units in the basin.

Ben started his academic career teaching geological engineering 
at the University of Saskatchewan in 1994. While there, he started 
mapping the hydrogeology and hydrochemistry of the Williston 
Basin, work that continues to this day. He collected his first well-
head formation-water sample in 1996, and since then, there are very 
few deep formation areas in Saskatchewan that he hasn’t sampled. 
Ben was lured back to the University of Alberta to join the newly 
created Department of Earth & Atmospheric Sciences in 1997, 
where he taught regional and petroleum hydrogeology until he 
retired at the end of 2021. His academic career leaned toward 
applied research—applying hydrogeology and hydrochemistry  
to tackle numerous significant real-world problems.

Early field-sampling programs led to the creation of a 
University of Alberta spin-off company (Isobrine Solutions Inc.)  
in 2004. In 1999, Ben helped found the IEA-GHG Weyburn-
Midale CO2 Monitoring and Storage Project, one of the first large-
scale CO2 sequestration projects in the world. Ben served as the 
hydrogeology coordinator and his research group was one of 80+ 
research providers throughout Phase 1 of the project (2001–2004). 
Ben continued as the geology/hydrogeology theme leader for the 
Final Phase (2005–2011). Following the Weyburn project, Ben 
helped create the Aquistore CO2 Monitoring and Storage Project, 
part of SaskPower’s Boundary Dam Project, the world’s first zero-
emission coal-fired power plant. He drilled the two 3400-m-deep 
CO2 injection and monitoring wells and designed and implemented 
the shallow groundwater monitoring program. In parallel, his 
2002 publication, “Economic Potential of Formation Brines,” and 
follow-up publications have provided most of the lithium concen-
tration data for brines in Saskatchewan. That work led to an 
understanding of the unique distribution of lithium in the sub-
surface, a rush for mineral brine permits in Saskatchewan, and 

ultimately, in part, to the creation of several new lithium explora-
tion and production companies attempting to exploit a new type of  
lithium-brine resource in the province.

Ben is a Fellow of GSA, Engineers Canada, and Geoscientists 
Canada, and he has won several awards for oral/poster presenta-
tions and volunteer service. Ben is married to Catherine (34+ years) 
and has two children, Alex and Sarah.

Ben is pleased to offer three talks:
1. Lithium in brines (Duperow Aquifer) in southeast 

Saskatchewan: A modern-day gold rush.
2. Geology and hydrogeology at Aquistore: Canada’s first CO2  

storage project associated with a commercial-scale coal-fired 
power plant.

3. Groundwater and native orchids: Is there a link (and why might 
anyone care)?

Each of these talks fits within an overall theme of manifesta-
tions of regional groundwater flow. A secondary message in all 
three talks is that hydrogeology plays a fundamental role in each 
of these diverse disciplines (economic geology, carbon capture and 
storage, and ecohydrology). To request a talk, visit community 
.geosociety.org/hydrodivision/birdsall/about2024b-d or contact 
Ben Rostron at Ben.Rostron@Ualberta.ca.

Ben Rostron with employee Lucas Bartz (R), sampling 
water at the Boundary Dam site.

HYDROGEOLOGY DIVISION

“Students should continue to pursue careers in 
hydrogeology. We will need them.” —Ben Rostron

www.geosociety.org/gsatoday 27

http://www.geosociety.org/gsatoday


GSA BOOKS }  store.geosociety.org
toll-free +1.800.472.1988 | +1.303.357.1000, option 3 | gsaservice@geosociety.org

By Sylvia R. Nicovich, James G. Schmitt, Harrison J. Gray, Ralph E. Klinger, and Shannon A. Mahan

Alluvial fans offer a means to unravel the intricacies of landscape, tectonic, and climatic dynamics. This book and accom-
panying geologic map highlight alluvial fans and their deposits exempli� ed by a suite of debris-� ow alluvial fans emanat-
ing from the Holocene-active western range front of the Sangre de Cristo Mountains in south-central Colorado, USA. The 
link between morphologies of fan surfaces and the sedimentary facies of their deposits permits a basis for evolutionary 
process interpretation of debris-� ow alluvial fan geomorphology. A grasp of these processes will help earth scientists bet-
ter discern complexities between buried paleo-surfaces (intraformational progressive unconformities), sur� cial deforma-
tion, and landform development as recorded in debris-� ow fan deposits in the sedimentary record. | SPE561, 47 p. + insert, 
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We Thank You for Another Year of Progress, 
Growth, and Collective Impact

As we bid farewell to another remarkable year at the GSA 
Foundation, we stand in deep appreciation of the collective sup-
port we’ve received from many of you. Your unwavering commit-
ment has been the driving force behind our mission to support the 
Society in its advancement of the geosciences.

The GSA Foundation owes its achievements to the generosity of 
donors like you. Your contributions have been instrumental in fund-
ing programs that have opened doors of opportunity for aspiring 
geoscientists. Among our most dynamic funds are the J. David 
Lowell Field Camp Scholarships, Graduate Student Research 
Grants, and On To the Future programming, all made possible 
through your support.

J. David Lowell Field Camp Scholarships: These scholarships 
have enabled students to embark on transformative journeys. 
Thanks to your contributions, budding geoscientists have gained 
hands-on experiences that transcend the classroom, deepening 
their connection to our planet.

Research Grants: Your support has propelled research projects 
that push the boundaries of geoscience knowledge. Researchers 
and students have unraveled geological mysteries and worked on 
solutions to some of our most complex problems.

On To the Future: Your backing has ensured that students from 
historically underrepresented groups have found a sense of 
belonging within the geoscience community, inspiring them to 
pursue meaningful careers.

Our work is far from over. Your continued support is essential 
because it helps forge the geoscience workforce of tomorrow. 
Geoscientists play pivotal roles in addressing pressing global chal-
lenges. With your partnership, we can continue to inspire, educate, 
and empower the individuals who will lead these efforts.

Our achievements to date are a source of pride, yet the road 
ahead is filled with new challenges. As we enter a new year, we 
invite you to be an integral part of our mission to support the 
advancement of the geosciences.

THANK YOU FOR

THANK YOU FOR

Thank you for investing in the GSA Foundation, the Society, 
and the next generation of geoscientists. Here’s to another 

year of progress, growth, and collective impact.
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*The Pleistocene is divided into four ages, but only two are shown here. What is shown as Calabrian is actually three ages: Calabrian from 1.8 to 

0.774 Ma, Chibanian from 0.774 to 0.129 Ma, and Late from 0.129 to 0.0117 Ma. The Holocene is divided into three ages: Greenlandian from 0.0117 

to 0.0082 Ma, Northgrippian from 0.0082 to 0.0042 Ma, and Meghalayan from 0.0042 to present. The geologic community broadly recognizes the 

Anthropocene as a proposed new time interval of Earth history, partly coincident with the Holocene. Currently, th
e Anthropocene has an informal 

designation, with a proposed age span extending from the present to a beginning point between ca. 15,000 yr B.P. and as recent as 1960 CE.

The Cenozoic, Mesozoic, and Paleozoic are the Eras of the Phanerozoic Eon. Names of units and age boundaries usually follow the Gradstein et al. 

(2012), Cohen et al. (2012), and Cohen et al. (2013, updated) compilations. Numerical age estimates and picks of boundaries usually follow the 

Cohen et al. (2013, updated) compilation. The numbered epochs and ages of the Cambrian are provisional. A “~” before a numerical age estimate 

typically indicates an associated error of ± 0.4 to more than 1.6 Ma.
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Field Guide 63

Field excursions from las Vegas, Nevada:  
Guides to the 2022 GSA Cordilleran and Rocky Mountain 

Joint Section Meeting
Edited by Ganqing Jiang and Carol Dehler

Prepared in conjunction with the 2022 GSA Cordilleran and Rocky Moun-
tain Joint Section Meeting, this Field Guide showcases trips to geo-

logically interesting areas in Arizona, Nevada, and California. Enjoy 
a three-day trip to the Buckskin-Rawhide and northern Plomosa 

Mountains metamorphic core complexes in Arizona. In Nevada, 
learn about the geology of Frenchman Mountain and Rainbow 
Gardens and landslide deposits and mechanisms in the eastern 
Spring Mountains. Or learn about microbialites in Miocene and 
modern lakes near Las Vegas. When weather permits, unravel 

the geological history of southern Death Valley, and explore ver-
tebrate paleontology and Cenozoic depositional environments in 
Death Valley, California.

FLD063, 125 p., ISBN 9780813700632 
list price $40.00 | member price $28.00

Edited by Ganqing Jiang and Carol Dehler
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Field Excursions from Las Vegas, Nevada

Field Guide 63
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GSA SEEKS SCIENCE EDITOR 
APPLICANTS FOR:

• Geology (3 openings)

• Environmental & Engineering Geoscience (1 opening)

Terms start 1 January 202 5.

DETAILS
Geology editors should expect to handle 200–250 manuscripts 
each year, with ~35 active manuscripts on any given day. Preferred 
research interests include (but are not limited to) economic 
geology, environmental geology, geobiology, geochronology, 
geodynamics, mineralogy, paleoceanography, paleoclimatology, 
paleontology, planetary geology, Quaternary geology, sedimentary 
geology, structural geology, tectonics, and/or volcanology.

E&EG editors should expect to solicit submissions to the journal 
through interacting with colleagues at meetings and organizing 
special issues. Preferred research interests include (but are not 
limited to) hydrogeology, low-T geochemistry, geomorphology, 
and/or environmental geophysics.

Editors work from their current locations at work or at home. The 
positions are considered voluntary, but GSA provides an annual 
stipend and funds for of� ce expenses.

DUTIES
•  Ensuring stringent peer review .

•  Expeditious processing of manuscripts .

•  Making � nal acceptance or rejection decisions after 
considering reviewer recommendations .

•  Working with co-editors to set the editorial tone of 
the journal .

•  Maintaining excellent content by publishing a diverse 
range of papers.

REQUIRED QUALIFICATIONS
• Experience as an editor or associate editor for 

a geoscience journal. (Provide details in your 
application letter.)

• Demonstrated expertise in two or more � elds in the 
geosciences or in interdisciplinary � elds broadly related to 
the geosciences.

• Experience handling a signi� cant editorial workload.

• Ability to make timely decisions.

• Strong willingness to handle paper topics outside of your 
main research discipline(s).

• Proven ability to communicate clearly and respond quickly 
to author needs.

LEARN MORE
Details on the Preferred Quali� cations and Evaluation Process for 
applicants can be found at https://www.geosociety.org/gsa/pubs 
/editorsCall. Please contact Bridgette Moore, editing@geosociety 
.org, with any questions.

APPLY TODAY
In a single PDF, submit your curriculum vitae and a letter of 
application that demonstrates how your interests and experience 
ful� ll the required and preferred quali� cations to Bridgette Moore,  
Director of Publications, editing@geosociety.org. 

Deadline: 1 March 2024. 
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