
An icy adventure:  
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of Antarctic research
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Undergraduate student publishes and presents research  
on mammoth tooth

Ashley Breiland’s fascination with rocks and 
minerals began in elementary school during an 
earth science summer course. She was just in 
fifth grade, but already her career path was set  
in stone.

Now entering her senior year as a geology 
student, Breiland’s collegiate experiences are 
moving her toward her professional goals even 
faster than she expected. She conducted research 
as a sophomore, presented her results at a 
national convention her junior year and now has 
published a paper in a scientific journal.

“I’m very thankful to be given these kinds of 
opportunities,” she said. “Not many students my 
age get to publish and present research, so it was 
really exciting for me.”

Kenneth Lepper, associate professor of geosciences, 
recognized Breiland’s enthusiasm for geology immediately. After 
instructing her in a freshman glacial geology class, he asked 
Breiland to assist him with a project dating a mammoth tooth 
found in Walhalla, N.D.

Breiland accepted the six-week internship the beginning  
of her sophomore year. 

Deconstructing a mammoth mystery
The wooly mammoth’s upper molar was originally 

discovered circa 1980. It has been identified in two published 
scientific reports and is cataloged in the University of North 
Dakota Paleontology Collection. Lepper became interested in 
the project when he realized the mammoth was associated 
with Herman level beach-ridge deposits of Lake Agassiz, which 
Lepper has been studying for several years. However, he also 
noticed discrepancies among the reports; they disagreed on the 
specific location where the specimen was collected. And, no one 
had tried to date it.

Lepper and Breiland traveled to Walhalla the summer  
of 2010 to collect sediment samples from the ancient shoreline 
of Lake Agassiz. The goal was to conclusively determine 
the geologic age for the mammoth remains using optically 
stimulated luminescence to date the deposits in which they 
were found. This type of dating allows geoscientists to make 
age measurements directly on sand grains and, therefore, can 
be applied to many more geological problems than the more 
commonly known radiocarbon dating.

There have been several different mammoth specimens 
collected along the ancient shorelines of Lake Agassiz, but only 
in one specific beach called the Herman, which is in the oldest 
of the beaches. And so if the mammoth specimen were to be 
collected and found in a younger beach, that would change 
our understanding of when these creatures went extinct in 
the Northern Plains. “That’s the big question – when did this 
happen and trying to fit a timeline,” Breiland said.

Researching the tooth proved to be a challenge for several 
reasons. Reports say the tooth was heavily worn, so it is 

unclear if it was transported from a different 
location. Also, the specimen card was difficult 
to read as text had been typed over. And, most 
unfortunately, the tooth itself is missing. 

Even so, Lepper and Breiland believe the 
specimen was most likely recovered from the 
Herman beach ridge and were able to determine 
an optically stimulated luminescence  age 
of 14,300 plus or minus 300 calendar years 
before present. However, they concluded that 
the lack of stratigraphic information and the 
heavily worn condition make it impossible 
to definitively rule out other sites. The tooth 
couldn’t conclusively be assigned to the group 
of “Lake Agassiz beach mammoths,” which 

revises information in the previous reports.

Pursuing her passion
After Breiland’s internship concluded, she continued 

working on the project as an independent study. During that 
time she prepared a poster presentation for the Geological 
Society of America convention held in Denver in October 2010 
and wrote a research paper, which was published in Current 
Research in the Pleistocene in April 2012.

“It is extremely rare for undergraduate students to earn first 
authorship on peer-reviewed papers, but Ashley’s commitment 
to her education and her writing skills are outstanding for an 
undergraduate, so she got an opportunity to glimpse a wide 
spectrum of academic research including a vignette into the 
peer-review process,” Lepper said.

Participating in a research project so early in her college 
career helped Breiland feel more prepared for what’s to come.

“It was my first time out in the field and doing something 
related to class outside the classroom,” she said. “It was a 
nice jump start to prepare myself for future classes and help 
me excel in my classes a little bit faster because I had that 
experience.”

The project also reinforced Breiland’s love of geology. “It’s 
just something that’s always changing. There are always new 
discoveries, new places to go and it’s just really exciting that 
it’s so massive and a never-ending experience to be out there,” 
Breiland said. “We live on the planet and it’s really important to 
understand its history, and maybe through that, we may be able 
to understand the direction we’re going.”

Breiland plans to graduate next May and apply to the 
University of Colorado Boulder’s master’s program in planetary 
sciences. Her ultimate goal is to earn her doctorate and become 
a professor.

“I need to thank Dr. Lepper for believing in me and giving 
me this opportunity. It was just so wonderful and not something 
that comes around very often. I’m really thankful that he 
thought I could do work like that.”

Linsey Davis

ashley Breiland
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NDSU students discover Antarctica is a ‘cool’ place
Some students will literally go the end of the 

earth for their studies. Such is the case for NDSU 
graduate student Felix Zamora and senior Ashley 
Steffen, who recently journeyed to Antarctica for  
an unforgettable academic experience.

The students accompanied Adam Lewis, assistant 
professor of geosciences, to the Dry Valleys region of 
the frigid continent to try to establish a new climate 
record for that part of the world.

“It was great to learn and work in such a 
unique, extreme environment,” said Zamora, who is 
studying for his master’s degree in environmental and 
conservation sciences.

The Dry Valleys are set within the Transantarctic 
Mountains located in southern Victoria Land on the 
western edge of McMurdo Sound. The Dry Valleys, 
listed among the world’s most arid deserts, are the 
largest ice-free region in Antarctica. 

“Where we were, it almost never gets warm 
enough to produce melt-water. It snows, but it 
sublimates before it melts,” Lewis explained, noting 
the research group took rock and soil samples at 
elevations about 4,000 feet above the valley floor. 
“But, there are little channels running down the 
mountainsides, so once in a while water trickles 
down and makes a little mud flow. It seems there 
hasn’t been water in the channels for centuries and 
they actually have frost cracks going across them. 
We wanted to more accurately date the channels to 
know the last time it was warm enough to produce 
melt water.”

Preliminary dating from previous trips indicates 
one high-elevation channel most recently carried 
water about 10,000 years ago. This research effort, 
with laboratory analysis by Ken Lepper, associate 
professor of geosciences, hopes to accurately pinpoint 
the date about a dozen channels were last active, 
which could indicate a regional warming event.

The expedition was a collaborative effort with Jane 
Willenbring, an NDSU alumna who is an assistant professor 
at the University of Pennsylvania’s Department of Earth and 
Environmental Science. Funded through a grant from the 
National Science Foundation, the group was in the field  
from Nov. 18 to Dec. 22.

The students learned firsthand that field research can be 
difficult. Living in a helicopter-supported tent encampment, 
using baby wipes to keep clean and having daytime high 
temperatures near 15 degrees are not usually seen as an 
enjoyable time.

“It was a terrific experience, and it really wasn’t that bad,” 
said Steffen, who is a native of Bismarck, N.D. “I got to learn 
how to take samples and conduct research. We tried to stay 
relaxed and have fun, but at the same time, we had a mission.”

That mission was to collect about 650 pounds of sample 
material that is being shipped back to campus and will be 
dated using Lepper’s expertise. The group hopes to have results 
this summer.

“I get to prepare students for adventure,” said Lewis, who 
journeyed to Antarctica for the 11th time. “When the helicopter 
drops us off, I tell them to take a look around. It’s really fun for 
me to see their mouths drop open and feel their sense of awe.”

The students said it was difficult to put into words how 
they felt looking across the barren landscape. They knew no 
other human being had ever set foot in some of the spots they 
took samples.

“Standing at the top the Olympus Range, you get a great 
view of everything. Off in the distance you see glaciers and 
icecaps, and at the same time, you see igneous spikes and 
beautiful sandstone buttes,” said Zamora, who grew up in 
Brighton, Colo. “There was an overwhelming sense of rugged 
beauty. I felt so enthusiastic for my course of study.”

Zamora and Steffen both say they would love to go back.
“It’s terrific to have the opportunity to go to a place like 

the Dry Valleys, where very few people get to go,” Steffen said. 
“It’s nice to participate in geology research firsthand, and it 
makes our studies hit home harder. It was pretty cool.”

Steve Bergeson

top: left to right - Marcie occhi, 
university of pennsylvania 
graduate student; and ashley 
steffen and felix Zamora shuttle 
to antarctica via helicopter.

left: Zamora, left, and adam 
lewis conduct ice core drilling.


