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Global climate change is warming the Arctic, melting its icy cap and raising a host of questions about the 
ecological and climatological implications for this newly accessible sea. Some have suggested the open 
Arctic Ocean will experience a plankton population boom and a burgeoning ecosystem, but a team of 
Princeton scientists say that’s not likely. Photo by Julie Granger, University of Connecticut 

The Arctic Ocean’s deep past provides clues 
to its imminent future 

By Liz Fuller-Wright, Office of Communications 
Appeared in “Princeton News,” Aug. 16, 2021 

As the North Pole, the Arctic 
Ocean and the surrounding Arctic 
land warm rapidly, scientists are 
racing to understand the warming’s 
effects on Arctic ecosystems.

With shrinking sea ice, more light reaches 
the surface of the Arctic Ocean. Some have pre-
dicted that this will lead to more plankton, which 

in turn would support fish and other animals. 
Not so fast, says a team of scientists led 

by Princeton University and the Max Planck 
Institute for Chemistry. 

They point to nitrogen, a vital nutrient. The 
researchers used fossilized plankton to study 
the history of sources and supply rates of 
nitrogen to the western and central open Arctic 
Ocean. Their work, detailed in a paper in the 
current issue of the journal Nature Geoscience, 
suggests that under a global warming 
regime, these open Arctic waters will experience 

1 



 
 

 

 
 

 

 
 

 
 

 

 
 
 

 
 

 
 

 
 

 

 
 
 
 

 
 

 
 

 
 

 

 
 

 
 
 

more intense nitrogen limitation, likely pre-
venting a rise in productivity. 

“Looking at the Arctic Ocean from space, 
it’s difficult to see water at all, as much of the 
Arctic Ocean is covered by a layer of sea ice,” 

said lead author Jesse 
Farmer, a postdoc-
toral research 
associate in the 
Department of Geo-
sciences at Princeton 
University who is also 
a visiting postdoc-
toral fellow at the Max 
Planck Institute for 
Chemistry in Mainz, 
Germany. This sea ice 

naturally expands during winters and contracts 
during summers. In recent decades, however, 
global warming has caused a rapid decline in 
summer sea ice coverage, with summer ice 
cover now roughly half that of 1979. 

As sea ice melts, photosynthesizing plankton 
that form the base of Arctic food webs should 
benefit from the greater light availability. “But 
there’s a catch,” said contributing author Julie 

Jesse Farmer 

As the Arctic warms, its cap of floating sea ice is shrinking dramatically. 
The blue-white ice cap shows the coverage of sea ice at its smallest extent 
in summer 2020, and the yellow line shows the typical Arctic sea ice 
minimum extent between 1981 and 2010. Illustration by Jesse Farmer, Princeton 
University; modified from Rebecca Lindsey and Michon Scott, “Climate change: Arctic sea 
ice,” NOAA Climate.gov. 

Granger, an associate professor of 
marine sciences at the University of 
Connecticut. “These plankton also 
need nutrients to grow, and nutri-
ents are only abundant deeper in 
the Arctic Ocean, just beyond the 
reach of the plankton.” Whether 
plankton can acquire these 
nutrients depends on how strictly 
the upper ocean is “stratified,” or 
separated into layers. The upper 
200 meters (660 feet) of the ocean 
consists of distinct layers of 
water with different densities, 
determined by their temperature 
and saltiness. 

“When the upper ocean is 
strongly stratified, with very light 
water floating on top of dense deep 
water, the supply of nutrients to the 
sunlit surface is slow,” said Farmer. 

New research led by scientists 
from Princeton University shows how 

the supply of nitrogen to the Arctic has changed 
since the last ice age, which reveals the history of 
Arctic Ocean stratification. Using sediment cores 
from the western and central Arctic Ocean, the 
researchers measured the isotopic composition 
of organic nitrogen trapped in the limestone 
fossils of foraminifera (plankton that grew in 
surface waters, then died and sank to the sea 
floor). Their measurements reveal how the pro-
portions of Atlantic- and Pacific-derived nitrogen 
changed over time, while also tracking changes 
in the degree of nitrogen limitation of plankton 
at the surface. Ona Underwood of the Class of 
2021 was a key member of the research team, 
analyzing western Arctic Ocean sediment cores 
for her junior project. 

Where the oceans meet: Pacific 
waters float above saltier, denser 
Atlantic waters. 

The Arctic Ocean is the meeting place of 
two great oceans: the Pacific and the Atlantic. 
In the western Arctic, Pacific Ocean waters flow 
northward across the shallow Bering Strait that 
separates Alaska from Siberia. Arriving in the 
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Arctic Ocean, the rela-
tively fresh Pacific water 
flows over saltier water 
from the Atlantic. As a 
result, the upper water 
column of the western 
Arctic is dominated by 
Pacific-sourced nitrogen 
and is strongly stratified. 

However, this was 
not always the case. “Dur-
ing the last ice age, when 
the growth of ice sheets lowered global sea 
level, the Bering Strait didn’t exist,” said Daniel 
Sigman, Princeton’s Dusenbury Professor of 
Geological and Geophysical Sciences and one 
of Farmer’s research mentors. At that time, the 
Bering Strait was replaced by the Bering Land 
Bridge, a land connection between Asia and 
North America that allowed for the migration of 
humans into the Americas. Without the Bering 
Strait, the Arctic would only have Atlantic water, 
and the nitrogen data confirm this. 

When the ice age ended 11,500 years ago, 
as ice sheets melted and sea level rose, the data 
show the sudden appearance of Pacific nitrogen 
in the open western Arctic basin, dramatic 
evidence of the opening of the Bering Strait. 

“We had expected to see this signal in the 

Daniel Sigman 

Then-junior Ona Underwood of the Class of 2021 
analyzes western Arctic Ocean sediment cores. Photo by 
Jesse Farmer, Princeton University 

data, but not so clearly!” Sigman said. 
This was just the first of the surprises. 

Analyzing the data, Farmer also realized that, 
prior to the opening of the Bering Strait, the 
Arctic had not been strongly stratified as it is 
today. Only with opening the Bering Strait did 
the western Arctic become strongly stratified, 
as reflected by the onset of nitrogen limitation 
of plankton in the surface waters. 

Heading eastward away from the Bering 
Strait, the Pacific-sourced water is diluted 
away, so that the modern central and eastern 
Arctic are dominated by Atlantic water and 
relatively weak stratification. Here, the 
researchers found that nitrogen limitation 
and density stratification varied with climate. 
As in the western Arctic, stratification was 
weak during the last ice age, when climate was 
colder. After the ice age, central Arctic stratifi-
cation strengthened, reaching a peak between 
about 10,000 and 6,000 years ago, a period of 
naturally warmer Arctic summer temperatures 
called the “Holocene Thermal Maximum.” 
Since that time, central Arctic stratification 
has weakened, allowing enough deep 
nitrogen to reach surface waters to exceed 
the requirements of plankton. 

Global warming is quickly returning the 
Arctic to the climate of the Holocene Thermal 
Maximum. As this warming continues, some 
scientists have predicted that reduced ice 
cover would enhance the productivity of Arctic 
plankton by increasing the amount of sunlight 
reaching the ocean. The new historical infor-
mation acquired by Farmer and his colleagues 
suggests that such a change is unlikely for the 
open basin waters of the western and central 
Arctic. The western Arctic will remain strongly 
stratified due to persistent inflow of Pacific 
water through the Bering Strait, while the warm-
ing will strengthen stratification in the central 
Arctic. In both of these open ocean regions, 
slow nitrogen supply is likely to limit plankton 
productivity, the researchers concluded. 

“A rise in the productivity of the open 
Arctic basin would likely have been seen as a 
benefit, for example, increasing fisheries,” said 
Farmer. “But given our data, a rise in open 
Arctic productivity seems unlikely. The best 
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“Arctic Ocean stratification set by sea level 
and freshwater inputs since the last ice age,” 
by Jesse R. Farmer, Daniel M. Sigman, Julie 
Granger, Ona M. Underwood, François Fripiat, 
Thomas M. Cronin, Alfredo Martínez-García 
and Gerald H. Haug, appears in the current 
issue of Nature Geoscience (DOI: 10.1038/ 
s41561-021-00789-y). The research was sup-
ported by the Max Planck Society, the Tuttle 
Fund of the Department of Geosciences of 
Princeton University, the Grand Challenges 
Program of the High Meadows Environmental 
Institute, ExxonMobil through the Andlinger 

These fossilized foraminifera — plankton that grew in Center for Energy and the Environment of 
surface waters, then died and sank to the sea floor — Princeton University, the U.S. National Science 
have been magnified 30 times. The researchers Foundation (OCE-1535002) and the USGS measured the nitrogen isotope ratios of the trace 

Land Change Program.  organic matter trapped in the walls of these fossils to 

study how the Arctic Ocean has changed over time. 
Photo by Jesse Farmer, Princeton University 

hope for a future rise in Arctic productivity is 
probably in the Arctic’s coastal waters.” 

2020-2021 Ph.D. Recipients 
and Dissertation Titles 

Abstracts and full theses can be obtained through the University’s Library at 
geosciences.princeton.edu/doctoral-dissertations 

Xin Sun 
NEW PROCESSES AND MICROBES IN THE MARINE NITROGEN CYCLE 

Adviser:  Bess Ward 

Defense Date: September 9, 2020 

Emma Kast 
DEVELOPMENT AND APPLICATION OF BIOGENIC MINERAL-BOUND 

NITROGEN ISOTOPE MEASUREMENTS TO THE MILLION-YEAR TIMESCALE 
Adviser:  Daniel Sigman 

Defense Date: September 25, 2020 

Alliya A. Akhtar 
CA CYCLING IN SEAWATER: INSIGHT FROM ISOTOPIC STUDIES OF 

ELASMOBRANCH TEETH AND SHALLOW-WATER CARBONATES 
Adviser:  John Higgins 

Defense Date: April 29, 2021 

Congratulations to all of the new Doctors! 
After years of working with you, we surely will miss you. Good luck with all your new endeavors. 

Please stay in touch by joining our Alumni Network published at geosciences.princeton.edu/graduate/alumni. 
Join at geosciences.princeton.edu/alumni-network. We hope to see you at “Reunions 2022.” 
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FROM THE CHAIR 

August 2021 

The beginning of fall 
semester marks the full 
reopening of campus 
after 17 months of 
COVID shutdown and 
restrictions. Most of the 
labs are now ramping 
up to full operational 
capacity and people are filtering back into 
their offices. Most students returned to 
campus for Spring semester, albeit under 
tight restrictions on gatherings and with 
almost all virtual classrooms. The details of the 
policies for fall semester are still in flux, but 
we expect to be back on campus with fully 
in-person teaching and research starting 29 
August 2021. 

This will be the first year on the new 
academic calendar — the change was approved 
by faculty vote (after at least three attempts 
at calendar reform since the time I arrived in 
the department 23 years ago!). Implementation 
of the new schedule started with Wintersession 
2020, which took on the challenge of engaging 
students who were forced to quarantine in 
their rooms when they returned two weeks 
early for spring semester. The calendar changes 
mean that fall classes start earlier than usual, 
and end before the holiday break in December. 
GEO agreed with the majority that moving final 
exams from January to December, so that they 
could be completed before the break, was 
sensible. But we were more concerned than 
most departments to preserve the possibility for 
field work and class trips during mid semester 
breaks, and we are glad that the new calendar 
will continue to accommodate these important 
expeditions. Of course, there were no expedi-
tions during the COVID months, but we look 
forward to travel again soon. 

Field work and expeditions of all kinds were 
severely restricted for the past year, lead-
ing to revised research plans and innovative 
solutions. For example, Professors Duffy and 
Myneni and their research groups switched to 

Bess Ward 

remote beam time, in order to continue their 
synchrotron-based investigations of mineral 
physics and low temperature geochemistry.  
They shipped their samples to the synchrotron 
facility and participated remotely in their 
analysis from their computers at home. My 
own research group staged research cruises in 
Chesapeake Bay, instead of traveling to Chile 
to participate in a planned month-long cruise 
in the Eastern Tropical South Pacific, which 
has yet to be rescheduled. Geological field 
work has gradually begun again this summer, 
and we expect a big resurgence in the coming 
year. Our Graduate Student Research Fund 
supports field expeditions by graduate 
students, and we expect increased demand 
for that support in the coming field seasons 
(contact Bess Ward or Nora Zelizer for 
information on these funds). 

The research laboratories were back in action 
by summer of 2020, with socially distanced 
faculty, grad students and post docs schedul-
ing their activities and meeting remotely. During 
the pandemic year, there were almost no 
undergraduate students in the labs, but junior 
paper and senior thesis research continued 
unabated. The work that our students 
accomplished off campus and online was really 
impressive and truly inspirational. And once 
again the finishing graduate students defended 
their dissertations remotely — to the joy of ex-
tended family and friends who attended from 
afar. The end of the year presentations for the 
JP and ST work were also virtual, using either 
Zoom or Remo, and we celebrated Class Day 
on Remo again. Even the annual reunions 
reception was held on Remo. The main event 
at the reception was the recognition and 
celebration of Sheryl Robas’s 40 years of 
service to the University, most of that to GEO. 
Sheryl was surprised with a video (compiled 
by Georgette Chalker) containing messages 
from many students who benefitted from her 
work on their behalf and her many contributions 
to the department. The video represented a 
small token of the gratitude that all of us feel 
for Sheryl’s tireless and endless work and care 
for all of us over the years. 

As online teaching continued, faculty 
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Sheryl Robas in her office at Guyot Hall while 
enjoying the celebration for her 40th Anniversary 
during GEO’s virtual Class Day event. 

became more and more creative in meeting 
the challenges of engaging students in active 
learning. GEO 102, Climate: Past, Present and 
Future, taught by Professor Daniel Sigman 
and coordinated by Danielle Schmitt, sent lab 
packages to their students and introduced a 
plethora of new tools including mini recordings 
and interactive online exercises for their ~200 
students. Professor Blair Schoene was one 
of about 15 professors who actually taught 
in person in spring semester, complete with 
masks and social distancing in the laboratory. 
Several classes met at least part time out of 
doors, and a lot of discussion occurred during 
walks on campus and in the Institute Woods.  
The long term effects of the pandemic year 
of remote learning remain for others to ex-
plore when the time comes to look back, but 
feedback from the students was mainly posi-
tive and constructive. I think we all agree that 
some of the things we learned by teaching 
online have expanded our repertoire and will 
help make us better teachers in the future. 

Travel and visitor restrictions also meant 
that most of our regular weekly seminars went 
online and decreased in frequency. We did 
manage to complete a faculty search entirely 
remotely, and look forward to welcoming 
Jie Deng, new assistant professor in mineral 
physics, to Princeton in 2022 (more on him 
in a future Smilodon). Other changes to the 

faculty include the arrival of Ching-Yao Lai, 
assistant professor in the Climate Cluster, in 
January 2021, and Curtis Deutsch, professor 
in biogeochemistry and climate, in August 
2021. Gerta Keller retired as of July 2020 but 
remains active. In June 2021, Keller was hon-
ored to receive the Honoris Causa Degree of 
the University of Lausanne, Switzerland, from 
the Faculty of Geosciences and Environment 
in recognition of her life-long research contri-
butions to the mass extinction that killed off 
over 70% of Earth’s life, known as the dinosaur 
mass extinction 66 million years ago. 

There is way too much faculty news to 
cover here, but I want to mention a few items. 
Assistant professor Laure Resplandy was 
awarded a CAREER grant from NSF, a five-
year project to study ocean deoxygenation, 
the formation and future of Pacific and Indian 
Ocean dead zones. Professor Adam Maloof, 
a long-time Athletics Fellow for Princeton 
baseball and Chair of the Faculty Advisory Com-
mittee on Athletics and Campus Recreation 
(FACA), was the recipient of the 2021 Marvin 
Bressler Award. The award is presented to that 
member of the Princeton family who, through 
heartfelt support of the University’s student-
athletes and coaches, best embodies a belief 
in the lifelong lessons taught by competition 
and athletics as a complement to the overall 
educational mission. Professor Gabriel Vecchi, 
a member of GEO’s Climate Cluster, became 
director of High Meadows Environmental 
Institute (HMEI, formerly PEI) starting July 2021. 
This appointment continues the long tradition 
of GEO’s deep involvement in leadership and 
collaboration with the environmental institute. 

GEO’s Diversity Committee, established in 
2014 with faculty membership, expanded in 
2020 to include representatives from the post 
docs and the graduate and undergraduate 
student bodies. With funding provided by 
the department, the non-faculty members of 
the committee introduced a funding scheme 
to support innovative initiatives to enhance 
diversity, equity, inclusion, and access within 
our department and beyond. The fund was 
designed to empower the non-faculty mem-
bers of the department to devise and lead 
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 Jie Deng Ching-Yao Lai Curtis Deutsch 
Assistant Professor of Assistant Professor of Professor of Geosciences, 

Geosciences, Geophysics Geosciences, Climate Science Geochemistry 

their own diversity efforts — we expect them 
to be more creative and innovative than the 
faculty might be! Those projects are just get-
ting off the ground, and we look forward to 
a sustained multiyear effort in this area. The 
full committee (three faculty members, two 
undergraduates, two graduate students and 
two post docs) met regularly throughout the 
year. Their work included administering and 
evaluating a climate survey across the depart-
ment (with the help of the University office of 
Institutional Diversity and Inclusion), two town 
hall meetings to discuss departmental issues 
and gather information, and evaluating the 
diversity statements of applicants for the Solid 
Earth faculty search and providing input to the 
faculty search committee. 

A new award, the Service and Outreach 
Award for Graduate Students, was intro-
duced by the Diversity Committee in 2020. 
This award recognizes graduate students who 
have served the community through outreach 
and advocacy (including, but not limited to, 
diversity) beyond the traditional definitions of 
‘research’ and ‘teaching’. The inaugural recipi-
ents were Dr. Jennifer Kasbohm, now a post 
doc at Yale, but awarded for her work as a 
graduate student in GEO, and current gradu-
ate student Katja Luxem. 

As a sign that the future looks bright, plan-
ning for the construction of the new Environ-
mental Sciences (ES) Building continued apace 
throughout the shutdown. Over the past year, 

the “final” detailed designs for the laborato-
ries and all other spaces in the new building 
were produced and approved, during seem-
ingly endless but very useful meetings with 
architects and engineers. The dinosaur, along 
with parts of our mineral collection, will be 
showcased in the GEO entrance to the new ES 
building. The move to the new building is now 
scheduled for August 2024 — we are all very 
excited to see the project moving forward and 
beginning to become a reality. 

I am grateful to everyone in the depart-
ment for persevering through the uncertainty, 
the constantly changing guidelines and poli-
cies, and endless new challenges to their daily 
work, which have characterized the last year. 
A year ago, I expressed gratitude to our 
hardworking staff for making the transition to 
online everything possible and to the faculty 
and students for their creativity and commit-
ment to teaching and learning no matter what. 
I’ll say that again, thank you all! None of us 
had any idea that we would still be laboring 
under pandemic restrictions a year later. Now 
I really appreciate the small joys of seeing my 
GEO friends and colleagues face to face and 
being able to meet with my research group 
in person. We frequently think of our alumni 
friends and colleagues in distant places and 
look forward to seeing you soon — in person 

or online as conditions permit! 
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In Celebration Of 

Gerta Keller 
By Bess Ward 

After 36 years on the 
faculty, Gerta Keller trans-
ferred to Emeritus status in 
September 2020. 

Keller was the first 
member of her family to 
graduate from college, 
and then one of the first 
women to receive a Ph.D. 
in Earth Sciences from 
Stanford in 1978. After a 
brief post doc at Stanford, 
Keller worked at the USGS 
in Menlo Park and at Stan-
ford, and then joined the 
faculty at Princeton in 1984 
as an associate professor.  
Since 1992, she has been 
a full professor in the 
Department of Geosciences. 

Keller’s primary research 
interests focus on major 
catastrophes in Earth history, including the 
biological effects of catastrophes, such as 
mass extinctions, meteorite impacts, major 
volcanic eruptions, rapid climate change, 
ocean acidification and oceanic anoxia events. 
Her research integrates paleontology, biostra-
tigraphy, geochronology, sedimentology and 
geochemistry in reconstruction of past envi-
ronmental changes associated with or leading 
up to mass extinctions and major evolutionary 
turnovers. Most of this work relies on analysis 
of foraminiferan fossils, tiny carbonate shells 
that represent the remains of marine organisms. 
Using taxonomic, chemical and isotopic signa-
tures preserved in these fossils, Keller is able 
to document the timing and rate of environ-
mental change on Earth’s surface. 

Keller is best known for research on a 
catastrophe that occurred about 66 million 
years ago, which led to the extinction of nearly 
75% of Earth’s species. This event marks the 
boundary between the Cretaceous and 

Gerta Keller, Professor of Geosciences 
Photo by Denise Applewhite, 

Office of Communications 

Paleogene periods (the K-Pg 
boundary), which is best 
known in the popular imagi-
nation as the death of the 
dinosaurs. The K-Pg bound-
ary is Earth’s most recent 
mass extinction, and as such 
is most amenable to modern 
research, and is also by far 
the most controversial in the 
scientific arena. 

The cause of the mass 
extinction and death of the 
dinosaurs 66 Myr ago had 
been debated for decades, 
and the prevailing hypothesis 
was published in 1980:  a gi-
ant asteroid crashed into the 
Yucatan Peninsula spreading 
rock dust into the strato-
sphere and around the globe, 
which rapidly caused the 
death of most life forms dur-

ing a devastating “nuclear winter.” 
Keller is one of few scientists whose work 

has consistently supported the contention that 
the impact of a gigantic meteorite, although 
disruptive to climate and life on Earth, was 
not the reason for the mass extinction at the 
K-Pg boundary. She has documented geological 
evidence that the mass extinction and impact 
dates do not coincide, and argues that instead 
the extinction was driven by catastrophic 
volcanism that covered the entire western half 
of what is now India. In the last several years, a 
collaboration with Geosciences Professor Blair 
Schoene, whose specialty is high precision 
dating of ancient rocks, has led to ground-
breaking papers that establish the timing of 
the K-Pg extinction events with greater preci-
sion than ever before and demonstrate that 
the massive volcanism in India at the time was 
a significant, and perhaps major, contribution 
to those extinctions. Regardless of how this 
debate turns out, Keller has almost single-
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handedly held the majority accountable, and 
published a prodigious amount of data that 
will inform not only this debate but also the 
interpretation of geological, biogeochemical 
and evolutionary records around the globe. In 
June 2021, Keller was recognized for her life’s 
work on the end-Cretaceous mass extinction 
with the Honoris Causa Degree from the 
Faculty of Geosciences and Environment of 
the University of Lausanne, Switzerland. 

Keller’s publication list runs to nearly 300 
articles, about half of which address the asteroid 
impact/volcano controversy (gkeller.princeton. 
edu/publications). For many years, Keller taught 
a popular class on mass extinctions, which took 
students on field trips around the world. These 
expeditions not only taught geosciences, but 
were also challenging in exposing students to 
different cultures and the exigencies of life in 
remote and uncomfortable conditions. These 
field trips were often cited as the best part 
of the class or of the whole year and were life 
changing and life enhancing experiences for 

Join our 
Geosciences 
Alumni Network 
View on: 
geosciences.princeton.edu/graduate/alumni 
geosciences.princeton.edu/undergrad/alumni 

Would you like an easier way to find or network 
with other Princeton GEO alumni? 
The department has built an alumni database and 
website to facilitate this type of communication. 
We need your help to keep it up-to-date. Please 
follow this link and let us know about your where-
abouts, and how you would like to be listed on 
the alumni network page. 
geosciences.princeton.edu/ 
alumni-network 

Nouria Hernandez, Rector of the University of 
Lausanne, and Professor Gerta Keller after receiving 
her Honoris Causa Degree at the Dies Academicus 
2021 ceremony in Lausanne Switzerland. 

many undergraduates. Keller provided guidance 
and tremendous learning and research opportu-
nities for a steady stream of graduate students, 
several of whom now hold academic positions in 
the US and abroad. The impact of Keller’s work 
is huge and long-lasting in the Geosciences and 
beyond. 

URGE program draws strong 
Geosciences turnout 

Last spring, 39 students, postdocs and 
faculty in the Department of Geosciences and 
the Program in Atmospheric and Ocean 
Sciences participated in the inaugural  
Unlearning Racism in the Geosciences (URGE) 
program. This 16-week initiative, spearheaded 
locally by graduate student Jenna Lee, included 
readings, reflections, group discussions and 
policy deliverables to help diversify and improve 
inclusivity in the Geosciences. Outcomes 
included collating department demographic 
data and drafting department Complaints & 
Reporting Policy, Fieldwork Safety Plan, 
Policies for Working With Communities of 
Color and Resource Map. URGE participants 
look forward to building on these deliverables 
to implement antiracist policies in collaboration 
with the department’s Diversity Committee 
and faculty. More information on URGE and 
the Princeton participants can be found at 
urgeoscience.org. 
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 Greg Creasy’s view as he approached camp on the afternoon of June 15, 2021. 

Robertson Draw Fire Threatens YBRA Field Station 
By Laurel Goodell *83, with thanks and photo credits to Greg Creasy 

It was mid-afternoon Tuesday, June 15, 2021. 
The 45 SIU students from the Yellowstone Bighorn 
Research Association field station near Red Lodge, 
MT (www.ybra.org) were mapping at Gypsum 
Creek about an hour’s drive away — generations 
of Princeton geo-majors likely remember their own 
five-week GEO 300 field course at YBRA.  

Greg Creasy, the YBRA camp and operations 
manager, was just returning from picking up supplies 
at the Costco in Billings. As he headed south on 
U.S. Rt 212 towards Red Lodge, a chill ran through 
his veins as he spotted billowing smoke on the 
east side of Mt. Maurice, just over the mountain 
from camp. FOREST FIRE!  

Greg drove up the road to camp and found a 
Forest Service Evacuation Warning posted on the 
door of the main lodge — “High Probability of a 
Need to Evacuate. Prepare!” Greg phoned the SIU 
group who were already on their way back, wide-
eyed at the size of fire, and talking over options. By 
the time they pulled into camp, the warning had 
been elevated to an “Evacuation Order.” Within 40 
minutes, under the direction of SIU professors Sally 

Night view of closest approach of fire to camp. 

Potter-McIntyre and James Conder, the students 
had packed up and emptied their cabins, jumped 
into the vans and headed down the mountainside to 
a spot where Greg had arranged for safe camping on 
a friend’s property. Greg and the camp staff stayed 
for another hour to secure things as best they could 
before evacuating themselves, thinking they were 
saying goodbye to camp. 

The previous Sunday a careless motorcyclist in 
Robertson Draw on the east side of Mt. Maurice, 
had set off a brush fire that smoldered for two days. 
Then that Tuesday, the Robertson Draw Fire 
exploded from 200 to over 20,000 acres and was 
wrapping around Mt. Maurice. Evening photos 
show the flames perilously close; Greg was up all 
night watching from a distance and praying that 
the camp lights would stay on to indicate things 
were still okay. 

And the next morning, things were okay! Camp 
had dodged a blow. Overnight there had been a 
fortuitous change in the wind direction, blowing 
the fire back onto itself and stopping the progress 
towards YBRA — although it had come within half 
a mile and 1000 vertical feet of the property. After 
three days in their temporary quarters, students and 
staff were allowed back in camp. 

But the fire was not out. For the rest of the 
summer, the U.S. Forest Service and rotating 
crews from around the country continued to fight 
the fire, often in difficult terrain. Firefighters con-
sidered YBRA and the surrounding area critical to 
ensuring that the fire did not continue down the 
mountain towards Rt 212, threatening the property 
along it and perhaps the town of Red Lodge itself. 

Every day, the sky above camp was busy as 
10 
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aircraft dropped fire retardant and water scooped 
from Rock Creek on the fire perimeter. Bulldozers 
constructed a fire break above camp. Fourteen 
portable water reservoirs were set up, connected 
by 15,000 feet of hose to sprinklers pointed up-
hill and onto camp structures, which were tested 
every day so they would be ready if the fire came 
close to camp again.  

In addition to the change in the wind and the 
tireless efforts of the fire-fighters, other factors 
contributed to a positive outcome. The fire mostly 
stayed at ground level and did not spread via the 
tree canopy. Greg closely monitored all aspects of 
camp and met daily with Forest Service personnel. 
Fire awareness has always been routine at YBRA, 
including annual brush-clearing and an ongoing 
program to replace wood and asphalt shingle 
roofs with non-flammable materials. Camp atten-
dance was about two thirds of what it would be in 
a normal summer, due to COVID-19 restrictions. 

It is also a testament to camp operations that 
the six groups (245 participants) that came to YBRA 
this summer were able to conduct successful field 
experiences despite the dual challenges of fire and 
COVID. Students and staff rose to the occasion in 
many ways; camp was safe and vigilant precautions 

View of fire from camp. The main lodge is the building at left. 

View of fire in the early evening of June 15. Camp is circled in yellow. 
11 

ensured that no one came down with the virus. 
As of late September, most of the fire-fighting 

infrastructure had been taken away, except for the 
fire break which the Forest Service graded and is a 
welcome additional access road to camp. But moni-
toring continues — after burning 29,885 acres, the 
fire still smolders in a few places, is considered only 
95% contained and won’t be considered completely 
out until the first snow. 

A local TV news report about the YBRA student 
experience with the fire can be found here: 
https://  www.kulr8.com/news/geology-students-
experience-montana-fires-while-studying-the-
beartooth-mountains/article_f2cbcc44-da9f-11eb-
bd2c-2f28fa019b83.html 

The Forest Service summary of the fire is here: 
https://inciweb.nwcg.gov/incident/7537/ 

and here’s a link to the July 23 Custer Gallatin 
National Forest briefing by a fire behavior analyst: 
https://ne-np.facebook.com/CusterGallatinNation-
alForest/videos/1270047743414964/  

Fire retardant drop onto 
the fire perimeter. 

Forest Service crew bulldozing a fire 
line above camp, which was later 
graded into another access road. 

https://ne-np.facebook.com/CusterGallatinNation
https://inciweb.nwcg.gov/incident/7537
www.kulr8.com/news/geology-students


 
 

 
 

 

 

 
 

 

 

 

 

 
 

 
 

 

A New Mineral and Gem Collection Digital Catalog Made 
Available at the Department of Geosciences 

Screenshot of the catalog’s homepage. 

By Renee Delamater-Droungas 
and Georgette Chalker 

The Department of 
Geosciences has created a new 
public, digital catalog of 
approximately 6,000 mineral 
specimens. It features minerals 
from many important localities 
around the world. Its intention 

is to lay a foundation for future 
research and teaching, and 
provide access for students 
and researchers with interests 
in geochemistry, geology and 
geophysics. In recent years 
samples from the collection 
have been incorporated not 
only in Geoscience classes but 
also in university courses in 

History, Art, and Engineering. 
The Department of 

Geosciences maintains the 
physical collection at Guyot 
Hall on Princeton’s main cam-
pus, including mineral, gem, and 
fossil displays in the Alexander 
H. Phillips Mineral Gallery on the 
first floor. 

The collection originated 
12 



 
 

 

 
 

 
 

 
 

 

 
 

  

 
  

 

 
 

 
 

 
 

Specimen Object ID: 6714. Tourmaline 
and Muscovite on Quartz from the Carl ’64 
and Edna S64 Heimowitz Collection. 
minerals.princeton.edu/mineral/ 
6714-tourmaline-group 
Photo credit: Greg Zanoni, Nick Donnoli 
Productions LLC 

The database provides advanced filtering 
capabilities by location, name, collection or 

A catalog card that was on display at the 1900 Paris 
Exposition for Specimen Object ID: 3655 – Tenorite. 
minerals.princeton.edu/mineral/3655-tenorite 

over two hundred years ago.  
Its evolution reflects the history 
of Geology at Princeton 
University.  The department 
has also preserved historic 
materials and documents 
from early mineral dealers and 
donors, recording the growth 
and development of mineral 
collecting and the collection’s 

contributor. 

interaction with the scientific 
community. 

Technically, the catalog 
is built on Princeton’s Web 
Development Services’ (WDS) 
Site Builder Version 2 (PSBv2).  
It is a platform that was intro-
duced at Princeton and utilizes 
a content management system 
with time-saving web accessi-

13 

bility compliance built-in. 
Geosciences was very 
appreciative of the WDS 
team’s professionalism and 
patience in developing this 
resource. 

The new catalog can be
accessed at: 
minerals.princeton.edu 

https://minerals.princeton.edu
https://minerals.princeton.edu/mineral/3655-tenorite
https://minerals.princeton.edu/mineral


 

 
 

 

 
 

 
 

 
 

 
 

 

 

 
 

 
 

 
 

 
   

 

  

 

PU GEO & AOS Internal DEAI Webzine 
Will Be Launched This Fall! 

geoaosdiversity.princeton.edu 
geoaosdiversity@princeton.edu 

A department-
wide internal website 
is launching this fall to 
encourage discussion 
on diversity, equality, 
access, and inclusivity 
(DEAI) to be continued. Over 
the last year we’ve learned the 
current status of DEAI in academia 
through URGE, Diversity Town Hall, Diversity 
Committee, and online and offline protests. 
Think about how these experiences changed 
your perspective on the diversity of academia 
and your behavior. What do we need to do 
further to achieve DEAI? Write a few sentences 
or paragraphs and share it with the department 
to enlighten the geosciences academia and 
help find allies. If you have a good idea of 
how to facilitate the discussion through the 
DEAI website, join the website editor team 
or ask us about how to post by emailing 
the editor team. 

Our Mission 
The Website Editor Team consists of 

non-faculty volunteers, who are eager to help 
coordinate communication, motivate people 
to speak up, and create and conduct actionable 
items. We would like to offer a convenient and 

safe environment in 
the hope that DEAI-
related communication 

continues amid 
COVID-19. Our ultimate 

goal is to augment our 
members’ spontaneous 

participation in discussions 
across multiple sub-disciplines 

and during different stages of their career 
in our departments. 

Objectives 
• Communication: Conversations through 
the website will help us to find a consensus 
on the value of DEAI in our academic com-
munity. 

• Inspiration: The website will offer its 
writers and readers an opportunity to think 
about how we can actually improve DEAI 
in our academic community. 

• Action: The website will allow our 
community to create actionable items. 

• Transparency: We take advantage of the 
opportunity to share information and opin-
ions to facilitate mutual understanding. 

14 
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ALUMNI NEWS 
Tiffany Cheung ‘15 is a litigation associate 

at Baker Botts LLP in New York City. She 
specializes in environmental issues, such as 
those arising from the Clean Air and 
Endangered Species Acts, and white collar 
and commercial litigation. 

Joan Cannon ’15 earned an MBA from 
UVA’s Darden School of Business this year 
and is working at First Solar, the largest US 
solar module manufacturer, helping to 
expand its reach into the US distributed 
generation market. 

Xuefeng (Nick) Peng *15 is now an 
assistant professor in the School of Earth, 
Ocean and Environment at the University of 
South Carolina. 

After getting his MBA from the University 
of California Berkeley’s Haas School of 
Business this year, Alan Southworth ‘14 has 
joined the PG&E’s Finance Leadership 
Development Program. During the pandemic, 
he and fiancé Emma Krasovich started a virtual 
trivia company (aerotriv.com) which provides 
activities for corporate events, happy hours, 
and private parties. 

Susannah “Suki” Dorfman *12 has been 
awarded tenure and is now an associate 
professor in the Department of Earth 
and Environmental Sciences at Michigan 
State University. 

Nick Swanson-Hysell *11 is now tenured 
at the University of California Berkley. Second 
daughter Wilma was born last November and 
their living room has been serving as a lecture 
hall, office, third grade classroom, and infant 
nursery. This summer’s field work in the Lake 
Superior region was also a family affair, but 
with more room to spread out among the 
Proterozoic rocks. 

Raleigh Martin ’08 has joined NSF as a 
Program Director in the Earth Sciences 
Division. 

From April-June 2022, Kapi Monoyios, 
A.B. ‘00 will exhibit at the Littleton Museum, 
CO. This is an expansion of The Plasticene, 
(www.kalliopimonoyios.com/plasticene-exhibit), 
a 2020 exhibit she curated that highlighted 

issues related to plastic pollution, but this 
time she will be the sole exhibiting artist. This 
summer, she attended the 2021 GNSI’s Visual 
SciComm Conference which focused on best 
strategies to visually communicate science to 
broad audiences. 

Bill Langin, BA ‘99 moved back to Houston 
at the end of 2019 for a new role with Shell’s 
Exploration for the Americas and West Africa. 

Patricia Dove *91 is starting a three-year 
term as elected Chair of Class I, Physical 
Sciences of the National Academy of Sciences, 
which covers Mathematics, Astronomy, Physics, 
Chemistry, Geology and Geophysics. Trish was 
elected to the National Academy of 
Sciences in 2012. 

Arielle Levine ’95 continues as Professor of 
Geography at San Diego State University and 
is also Director of the Sustainability Major. 

Todd Henderson ’93 recently published 
his second novel State of Shock, a murder 
mystery set at a fictional law school in 
Chicago. It is a sequel to his first novel 
Mental State but can be read on its own. 
Todd is the Michael J. Marks Professor 
of Law at the University of Chicago. 

Last winter, Stephen Clark *88 visited 
Harold Stowell *87 and Kim Ouderkirk *83 
at their Rocky Mountain retreat near Idaho 
Springs, CO. They also reconnected with 
GFDL alums Roel Snieder *84, and 
Julio Bacmeister *87. At Princeton, 
Stephen, Kim, Roel and Julio shared quarters 
on Dempsey Avenue, while Harold was a 
regular visitor from the “Rainbow House” 
on Mercer St. Stephen works in the United 
Kingdom at the Department of Transport, 
developing a high-speed railway line. He 
enjoys educating colleagues about tunneling 
geology and the impacts of dissolution in 
salt-bearing Permian strata on the ability of 
the ground to carry a railway. 

Pete Davis *86 has retired from the 
University of California San Diego where he 
led the group operating a NSF-funded network 
of seismographic stations in 28 countries. Data 
from this network has made important contri-
butions to research into earthquakes and the 
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Awards and Recognitions 
2020 Princeton Geosciences Departmental Teaching Awards 

At the beginning of each Academic year, the Department presents the Princeton Geosciences 
Departmental Teaching Awards to graduate student Assistants in Instruction who have exhibited 
excellence in instruction, skillfully interacted with undergraduates to enhance the learning 
experience, and provided valuable contributions to course curricula. Congratulations to 
the recipients for the 2019-2020 Academic Year: 

Alex Burky Bolton Howes Lucas Sawade 

Service and Outreach Award for Graduate Students 
This award recognizes graduate students who have served community through outreach and 
advocacy (including, but not limited to diversity) beyond the traditional definitions of ‘research’ 
and ‘teaching’. The 2020 recipients were: 

Jennifer Kasbohm Katja Luxem 

Special Recognition of Graduate Students, Postdocs and Research Scholars 
Graduate students Jianshu Duan (Myneni 
Lab), Yeongjun Ryu (Sigman Lab), and Allison 
Hogikyan (AOS graduate student in the 
Resplandy Group) have been awarded the 
High Meadows Environmental Institute’s 
2021 Mary and Randall Hack ’69 Graduate 
Awards for Water and the Environment. 

• Jianshu will work to understand how 
dissolved organic matter changes as it 

is transported by rivers from land to the 
ocean. He aims to provide molecular-
scale experimental evidence that the 
interactions between dissolved organic 
matter and various minerals protect the 
organic matter from breaking down, thus 
reducing carbon dioxide emissions. 

• The rapid consumption of ammonium 
by marine organisms makes it a difficult 
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compound to study, leaving a significant 
gap in our understanding of the ocean’s 
nitrogen cycle. Yeongjun’s goal is to 
develop a device that can provide valuable 
information on the role of ammonium in 
the ocean’s biological productivity.
 • Allison will explore how carbon 
emissions from human activity affect the 
ocean’s uptake of atmospheric carbon by 
influencing feedbacks between the global 
water and carbon cycles. 

John Copley, graduate student in the Duffy 
Lab, was awarded the four-year Department 
of Energy National Nuclear Security Adminis-
tration Stockpile Science Graduate Fellowship 
to research kinetics of high pressure phase 
transformations. This Fellowship is awarded 
to five graduate students annually who are 
pursuing research in the fields of high energy 
density physics, matter in extreme conditions 
and nuclear science. 

AOS graduate student in the Vecchi Group, 
Maya Chung, was awarded a three-year 2021 
NSF Graduate Research Fellowship. This pro-
gram recognizes scientists early in their gradu-
ate training in Science, Technology, Education 
and Mathematics (STEM) fields. Maya uses 
observations, models, and innovative statisti-
cal approaches to investigate the climate on a 
variety of timescales. 

Jennifer Kasbohm *20 was awarded an NSF 
Earth Sciences Postdoctoral Fellowship. While 
based primarily at Yale University, as a visiting 
postdoc in Blair Schoene’s Thermal Ioniza-
tion Mass Spectrometer (TIMS) lab, Jenn has 
made a number of return trips to Princeton as 
she continues using geochronology to assess 
the connection between the Columbia River 
Basalt and the Miocene Climate Optimum. 

Postdoctoral researcher in the Zhang Lab, 
Ashley Maloney, received the 2020 Simons 
Foundation Postdoctoral Fellowships in Ma-
rine Microbial Ecology. Ashley is interested in 
how certain microbes and their biomolecules 
respond to change and is developing tools 
that help characterize microbial metabolism in 
modern and past environments. 

Ryan Manzuk, graduate student in the Maloof 
Lab, was awarded the 2021 Princeton Re-
search Day Orange & Black Presenter Award 
for his video presentation Earth’s first reefs 
and the beginnings of animal life. This award 
is presented for the second highest score 
among all graduate student and postdoctoral 
presenters. 

Devan Nisson, graduate student in the On-
stott Lab, received the 2021 High Meadows 
Institute Walbridge Fund Graduate Award for 
Environmental Research. This award provides 
funding to support her thesis project Abiotic 
Organic Chemistry in an Ancient Hypersaline 
Brine: Evaluating Bioenergetic Support for 
Microbial Life Inhabiting 3.2km-deep Fracture 
Fluid in South Africa. 

Duffy Lab graduate student, Ian Ocampo, 
received a Best Poster Award at the 2021 
Omega Laser Users Group Meeting for his 
poster entitled In situ XRay Diffraction of Zinc 
Oxide Under Laser-Driven Ramp Compression: 
Extreme Metastability of the B1-type Structure. 

Lauren Pincus, Harry H. Hess Postdoctoral 
Fellow in the Molecular Environmental Geo-
chemistry Group, was awarded an NSF Earth 
Sciences Postdoctoral Fellowship. This two-
year fellowship is intended to recognize be-
ginning investigators of significant potential, 
and provide them with research experience, 
mentorship, and training that will establish 
them in leadership positions in the Earth Sci-
ences community. 

Xin Sun *20 was awarded the G. E. Hutchin-
son Environmental Postdoctoral Fellowship 
at Yale University. Using a combination of 
computational models and lab experiments, 
Xin is developing quantitative theories to 
predict microbial eco-evolutionary dynamics 
in changing environments and the effects 
microbes have on the environment. Xin also 
received the American Society for 
Microbiology (ASM) Student and Postdoctoral 
Abstract Award at the 2021 World Microbe 

Forum. 

17 



 
 
 

 
 

  

 

 

 

 

 

 

 

 
 

 
 

 

 

 
 

 

 
 

 

 

 
 

 
 

 

structure of the Earth’s interior, as well as to 
earthquake hazard warning, tsunami forecasting, 
and detection of clandestine nuclear explosions. 
In retirement, Pete plans to do some writing and 
perhaps reacquaint himself with golf, which 
would please the late Rob Hargraves *59 
(faculty 1961-2003), known to cast a critical 
but benign eye on Pete’s golf swing. 

In retirement, Fred Zelt *85 has been busy! 
He leads geology-themed hikes and bike rides 
through his LLC, Earth Science Excursions, and 
the Pittsburgh non-profit Venture Outdoors. 
Recent trips have included waterfalls and 
glacial deposits on the Lake Erie shoreline, 
and bike paths in western Pennsylvania. He 
has also created a STEM and Cycling experi-
ential learning curriculum, with six modules 
that use simple, common materials. The most 
popular is Helmet Design and Testing, which 
includes destructive testing of bike helmets 
using protocols from the Virginia Tech Helmet 
Testing Lab. If interested in the curriculum, 
email him at fbzelt@aol.com. And he teaches 
with the Pennsylvania Master Naturalist pro-
gram — he’ll lead two field trips as part of this 
October’s Field Conference of Pennsylvania 
Geologists. 

Penn State faculty member Tanya Furman 
’82 is currently President of the Education 
Section of AGU and welcomes all Princeton 
alums to join. 

At the end of this year, Chuck Lawson *82 
retires after almost 37 years of working for 
the USGS, Department of State, International 
Joint Commission. In retirement, he and his 
wife have lots of travel plans, including forays 
into NY, MI, NE, CO and AK. 

Steve Bergman *82 is enjoying life as a 
gentleman geologist on Vashon Island 
in Puget Sound, volunteering with local or-
ganizations, leading beach rock walks and 
frequenting local rock and mineral shows. 
Wife Mary is with the Vashon Medical Reserve 
Corps and Vashon Chamber of Commerce on 
COVID-19 issues. They live around the corner 
from Molly Purrington, daughter of Erling 
Dorf (faculty 1928-1974)! 

Last year, Tom Brocher 80* married 

hydrologist and former GSA President Jean 
Bahr; they met on a 2018 Association of 
Women Geoscientists field trip in England. 
Both are recently retired, Tom from the USGS 
and Jean from the University of Wisconsin-
Madison, and were happy to complete a 
month-long trip to New Zealand just before 
the pandemic shutdown. 

With 30 years of experience as a mining 
geochemist and hydrologist, Robert 
(Bob) Berry *76 has recently joined Barr 
Engineering, with a focus on copper, nickel, 
platinum, and gold mining in North America 
and Europe. 

David Dunbar ’75 credits his start in envi-
ronmental consulting long ago to the mentor-
ship of faculty members Bill Bonini, Robert 
Cleary and George Pinder, which has led to a 
long and rewarding career as a hydrogeologist 
in California and the western US. He is current-
ly Senior Project Director and Branch Manager 
for EnSafe, Inc. in Concord, CA and encour-
ages anyone looking for career opportunities 
to contact him (dbdgroup@sbcglobal.net). 

Trevor Forde ’74 was born in St. Vincent 
and in 1971 proposed putting a seismic station 
on La Soufiere volcano for his senior thesis, a 
few years before the Mount St. Helens erup-
tions made volcano monitoring such a hot 
topic. A month later, advisor Ken Deffeyes 
(faculty 1967-1998) came into class and asked 
if Trevor would be heading home — since the 
volcano had started a (relatively minor) erup-
tion!  This summer Trevor is visiting St. Vincent 
and the Grenadines, including La Soufriere, 
which has had significant eruptions in 1979 
and in April of this year. 

After innumerable virtual meetings and 
difficulties visiting project sites during the 
pandemic, Susan Petty ’73 is glad to get 
back into the office wearing her two hats: 
one as the President and Chief Technology 
Officer (CTO) of AltaRock Energy which 
develops technology for geothermal energy 
and another as CTO of Cyrq Energy which 
owns and operates geothermal power plants. 

Philip Gingerich ‘68 has retired after 40 
years on the faculty of the University of 
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Michigan. He’s still active in research and this 
year published a study on rates of geological 
processes in Earth-Science Reviews. 

J. David Bukry *67 has been working 
with the USGS Pacific Paleoclimates Project, 
studying California Holocene ocean warming 
events using fossil silicoflagellates from 
sediment cores. Other project work from 
Alaska to Baja uses alkenones, diatoms, 
geochemistry and pollen. 

Allen C. Myers ’65 is remodeling his 
house for the first (and last?) time. He’s 
splurged for a 2’ x 3’ polished slab of 
Precambrian Ellsworth Schist as the stove 
backsplash, after teaching about this 
formation for 20 years in the University of 
Maine Community College System. 

Stephen A. Norton ’62 retired from 
the University of Maine in 2008 but still 
enjoys research and publications in his field. 
As an undergraduate, he met Marv 
Kauffman *60 as one of field camp 
instructors and remembers his YBRA 
experiences with Marv, Al Fischer, John 
Maxwell and Bill Bonini as among the 
most formative of his life. 

The professional career of Alexander 
(Sandy) Williamson ‘61 *62 has been 
varied! After Princeton graduation and 
military service, he joined the exploration 
division of ASARCO, developing lead, zinc 
and silver prospects in Missouri, Tennessee, 
and Idaho. He then left the mining industry 
to work for a New York City company that 
imported pumice aggregate from Italy and 
Greece, used in the production of lightweight 
concrete block. When that company was sold, 
he became a high school and junior college 
math and physics teacher. 

Emile A. Pessagno, Jr. ’55 *60 is 
weighing in on the Chicxulub debate with 
a report on the Upper Cretaceous and 
lowermost Paleocene strata of the Western 
Gulf Coastal Plain in the Caribbean, which 
does not support the theory of the mass 
extinction event at the end of the Cretaceous 
being due to meteorite impact.  

UNDERGRADUATE NEWS 
We’d like to congratulate the Juniors 
and Seniors for their special achievements 
over the past year and to wish all of the 
graduates well as they continue their 
careers. 

Focusing on Earth history and carbon-
ate sedimentology and stratigraphy, Stacey 
Edmonsond ’21 began her Ph.D. in Earth and 
Ocean Sciences at the University of Victoria in 
June, where she is working with Blake Dyer 
*15. Stacey was awarded the High Meadows 
Environmental Institute’s Environmental 
Studies Book Prize in Natural Sciences for 
outstanding senior thesis research and the 
ability to communicate the results and 
significance of her work. She was also selected 
to receive an NSF GRFP (Graduate Research 
Fellowship Program) which recognizes and 
supports outstanding graduate students in 
STEM disciplines who are pursuing research-
based master’s and doctoral degrees at US 
institutions. Stacey declined the NSF GRFP, 
as she chose to pursue her Ph.D. at a 
non-US institution. 

This summer Yuri Tamama ’22 is an intern 
at the Incorporated Research Institutions for 
Seismology (IRIS). She is working in the Seis-
mology & Computational Geophysics group 
at the University of Rochester where, under 
the guidance of Professor Tolulope, she is 
constructing a tomographic velocity map of 
Africa. In September of 2020 Yuri was also 
presented with the Shapiro Prize for Academic 
Excellence for the 2019-2020 academic year. 

Diana Chao ’21 has joined Kinetic 
Analysis, a company that models extreme 
weather events and analyzes their risk 
impacts. As a Natural Hazards Analyst she 
will visualize and communicate data and 
model results providing crucial insights into 
the potential impacts to support planning 
and response measures. In addition to her 
academic pursuits, Diana is the Founder and 
Executive Director of Letters to Strangers, the 
largest global youth-for-youth mental health 
nonprofit organization. She has received 
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The Mignone Halls 
of Gems and Minerals 
The Mignone Halls of Gems and Minerals 
reopened this summer at the American 
Museum of Natural History in New York City.  
George Harlow *77, AMNH Curator of Gems 
and Minerals presided over the four year 
renovation. The new halls highlight environ 
ments of formation and the relationship of 
gems and minerals to history, natural resources 
and technology. And, of course, spectacular 
specimens including a 12 foot long amethyst 
geode filled with amethyst crystals, fluorescent 
minerals from from the Franklin/Sterling 
mining district, wall sized slabs of Gore 
Mountain garnets (at right) and a Padparadscha 
sapphire (below), rare even among sapphires 
for its orange color. The fall GEO203 class 
looks forward to its annual AMNH trip 

during Reading Period.  

numerous accolades for her efforts, including Wesley also received the HMEI prize for the 
being invited to be US Representative and video presentation of his senior thesis. 
Zurich Scholar at the One Young World Amy Amatya ’21 was awarded a High 
Summit this summer, receiving the (Princess) Meadows Fellowship. She will spend the 
Diana Award in 2020, and being named a 2020 next two years working as a Research and 
L’Oreal Paris Woman of Worth Honoree and Communications Fellow at Climate Central, 
2019 Oprah Magazine Health Hero. a non-profit organization of scientists and 

Wesley Wiggins ’21 is working as an journalists reporting on climate change, where 
Oak Ridge Institute for Science and Education she will create reports of primary data and 
(ORISE) Fellow with the Office of Water news stories intended to communicate climate 
at the Environmental Protection Agency. change to journalists and meteorologists. 
He is participating in the Creating Resilient This summer, Isabel Koran ’22 began 
Water Utilities program; performing research work on her senior thesis, investigating the 
and outreach relating to adapting water origins of iron oxide-apatite deposits in the 
infrastructure to climate change impacts. New Jersey Highlands with Harry Hess Fellow 
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Class of 2021 Senior Thesis Titles 
Abstracts and full theses can be obtained through the University’s Library at 

geosciences.princeton.edu/senior-thesis. 

Amy Amatya RECEIVER FUNCTION ANALYSIS OF THE MANTLE TRANSITION ZONE 

BENEATH CAPE VERDE 

Diana Chao MODELING PAST AND FUTURE EXTREME WEATHER CORRELATIONS 

ACROSS NORTH AMERICA 

Casey Conrad BOWLING GREEN AS THE ACHILLES HEEL: AN UPDATED ANALYSIS OF NEW 

YORK CITY’S SUBWAY SYSTEM IN RESPONSE TO PREDICTED SEA LEVEL RISE 

Stacey Edmonsond WERE SHALLOW CARBONATE GEOCHEMISTRY AND PRODUCTION 

DIFFERENT DURING THE LAST INTERGLACIAL PERIOD? 
Nina Grant EFFECTS OF SOLAR GEOENGINEERING ON INDIAN MONSOON 

PRECIPITATION PATTERNS 

Grace Kortum ON WEATHER AS A DRIVER OF MULTIDECADAL SHIFTS IN THE 

DISTRIBUTION OF TROPICAL CYCLONE TRACKS 

Margaret Lynch GLACIAL/INTERGLACIAL CHANGES IN DIATOM-BOUND δ15N 
IN THE ATLANTIC SECTOR OF THE ANTARCTIC ZONE 

Emma McMahon THE RESPONSE OF THE URBAN HEAT ISLAND TO EL NIÑO-SOUTHERN 

OSCILLATION 

Levy Nathan A DIVE INTO THE CHESAPEAKE BAY: AN INVESTIGATION OF THE 

PARAMETERS SHAPING NITROUS OXIDE DISTRIBUTION 

William Ueberroth ENVIRONMENTAL CONTROLS ON N2O CONCENTRATION AND 

EMISSIONS IN GLOBAL ESTUARIES 

Ona Underwood TRACING SOUTHERN OCEAN NITRATE CONSUMPTION FROM NITROGEN 

ISOTOPES IN FORAMINIFERA OVER THE PAST 1.5 MILLION YEARS 

Wesley Wiggins SEA-LEVEL RISE ON THE EASTERN SHORE OF MARYLAND: 
VULNERABILITY, ADAPTATION, AND ENVIRONMENTAL JUSTICE 

Tyrone Zhang EVALUATING FORECASTING METHODS FOR PRECIPITATION USING 

WEATHER DATA COLLECTED ON TOP OF GUYOT HALL 

Congratulations to all of the members of the Class of 2021 for a job well done! 
The Department wishes you the all the best.  Be sure to keep in touch by updating your information using our 

Alumni Network at geosciences.princeton.edu/alumni-network. We hope that you have enjoyed your 
experience as a Geoscience major and look forward to seeing you at Reunions 2022. 
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Congratulations to the Recipients of 
The Department of Geosciences 2021 

Awards and Honors 
Arthur F. Buddington Award 
for overall excellence in the Earth sciences 

Stacey Edmonsond ‘21 

Edward Sampson, Class of 1914 Prize in Environmental Geosciences 
for distinguished work in the field of environmental geosciences 

Grace Kortum ‘21      Ona Underwood ‘21 

Chairman’s Award 
for special achievement 

John Wesley Wiggins ‘21 

Benjamin F. Howell, Class of 1913 Prize 
for excellence in junior independent work in the Geociences 

Yuri Tamama ‘22 

Sigma Xi Book Award 
for excellence in science research 

Margaret Lynch ‘21 

Departmental Honors 
Highest Honors 

Grace Kortum ‘21 Sigma Xi Membership 

Ona Underwood ‘21 Diana Chao ‘21 
Casey Conrad ‘21 High Honors 

Margaret Lynch ‘21 Grace Kortum ‘21 
John Wesley Wiggins ‘21 Margaret Lynch ‘21 

Tyrone Zhang ‘21 Ona Underwood ‘21 

Honors John Wesley Wiggins ‘21 
Diana Chao ‘21 Tyrone Zhang ‘21 

Casey Conrad ‘21 
Stacey Edmonsond ‘21 
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Alyssa McKanna and Prof. Blair Schoene. 
In the fall, Nina Grant ’21 will continue 

her academic career in the Department of 
Environmental Sciences at Rutgers University. 
As part of her Ph.D. in Atmospheric Science 
she will research solar geoengineering, the 
topic she investigated for her senior thesis. 
Nina will be working with Prof. Alan Robock. 

In the fall, Casey Conrad ’21 will begin a 
Master’s of Science in the Bren School of 
Environmental Science and Management at 
University of California, Santa Barbara. He 
plans to concentrate in the Climate and 
Energy track. Casey was also awarded the 
Scott A. Roche ‘94 Memorial Water Polo 
Award from Princeton’s Men’s Water Polo! 

Margaret Lynch ’21 has accepted a position 
at the reinsurance broker Guy Carpenter. She 
will be a Catastrophe Risk Analyst on the mod-
eling team providing clients with data related 
to the perils associated with geographic loca-
tions and aid them in evaluating and applying 
the results to their businesses. 

Sam Cryan ’22 is spending the summer 
interning with NOAA’s National Estuarine 
Research Reserve System (NERRS). He is 
working with Erica Seiden, the program’s 
manager, to develop greenhouse gas audits 
and resiliency planning for different reserves, 
with the goal of having some of these reserves 
designated as Ramsar sites, i.e. Wetlands of 
International Importance. 

Levy Nathan ’21 is heading to New York 
City, where he has accepted a position as a 
medical researcher in Rockefeller University’s 

Laboratory of Morphogenesis. 

DEATHS 
John C. “Jack” Allen, Jr. *61 
April 30, 2020 
inmemoriam.bucknell.edu/?p=499 

Manuel N. Bass *56 
January 10, 2019 

Peter Carney ‘53 
January 11, 2019 
www.chicagotribune.com/news/obituaries/ct-
met-peter-carney-obituary-20190130-story.html 

John R. Dyer ‘46 
July 1, 2020 

David J. J. Kinsman (faculty 1967-1976) 
September 8, 2021 
geosciences.princeton.edu/news/passing-
former-faculty-member-david-kinsman 

James Fulks, Jr. ‘53 
June 28, 2020 
paw.princeton.edu/memorial/james-k-fulks-
jr-53 

Arthur Fuller *57 
May 22, 2019 
www.odunion.com/news/passing-of-
friends/515/515-Arthur-Fuller-1944O-1926-

Anthony Le Cheminant *67 
September 2, 2020 
www.arbormemorial.ca/capital/obituaries/ 
anthony-norman-lecheminant/54859 

Stanley L. Harris, Jr. ‘40 
October 19, 2020 
www.walkerfuneralhomesandcrematory.com/ 
obituary/stanley-e-harris-jr-carbondale/ 

Peter Mattson *57 
November 9, 2020 
www.legacy.com/us/obituaries/nytimes/name/ 
peter-mattson-obituary?pid=197110947 

George McGill *58 
March 3, 2018 
www.lpi.usra.edu/publications/newsletters/ 
lpib/new/george-e-mcgill-1931-2018/ 

Richard L. Shanley ‘50 
June 19, 2021 

Gordon Cosmos Taylor *60 
April 13, 2021 
mhfh.com/tribute/details/32962/Gordon-TAY-
LOR/obituary.html 
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