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Dear Alumni & Friends —

With this unusual fall semester soon drawing to a close, it’s time to reflect upon the events 
of the past seven or eight months and to share some of the positive news.  I am grateful that 
members of the EAPS community have remained in good health, and I am proud to report 
that despite the unprecedented demands made upon faculty, students, and staff since March, 
everyone has truly risen to meet the many challenges posed by the pandemic. 

It was a very busy spring and summer. In March, we oversaw the relocation of on-campus 
students and pivoted on a dime to online learning while mothballing most on-campus 
research; in May we held 100% virtual thesis presentations and graduation ceremonies; and 
over the summer, while providing unique remote research opportunities to almost three times 
the usual number of UROPs (90!) we began to carefully ramp up on-campus research activities 
again, incorporating stringent new health safeguards. This fall, faculty have continued to teach 
online, and most of our students and faculty, and all of our administrative staff, have been 
working remotely, which poses its own challenges. However, Zoom has been a lifesaver. Faculty 
are doing their best to keep spirits up and to stay in close touch with their students, and with 
Zoom, many meetings, seminars, and thesis presentations are better attended than in person. 

Public outcry and dismay following George Floyd’s shocking murder in May also greatly 
impacted the EAPS and MIT community. In June, we responded to the Black Lives Matter 
movement and began to focus on issues of diversity, equity, and inclusion, starting with 
#ShutDownSTEM and several EAPS and campus-wide town hall meetings. We spent much time 
reflecting upon racism in society and within STEM, and positive actions that EAPS could take 
to address the underrepresentation of minorities in the geosciences.  EAPS student leaders 
presented a helpful 12 point EAPS DEI Action Plan for the Department, and many of its 
proposals are already being implemented. Our students also formed a group called Towards 
Inclusion, Diversity, and Equity (TIDE) which is hosting a reading group and regular discussion 
forums for the community. I am also delighted to announce that Professor David McGee has 
been appointed as my second Associate Department Head with special responsibility for 
diversity, equity, and inclusion (DEI), joining Taylor Perron who is Associate Department Head 
for Education. David chairs a new EAPS DEI Committee whose charge and activities will be 
central to EAPS core mission. We look forward to sharing more about these initiatives with 
you in the future.

Meanwhile, after a spring hiatus, our capital improvement projects in Buildings 4 (the 
Rasmussen Laboratory) and 54 (infrastructure upgrades) resumed, and we are well on the way 
to realizing our vision for state-of-the-art climate laboratories (opening 2021) and a new Earth 
and Environment Pavilion (due in 2023). We are thrilled to report that thanks to our generous 
donors we have reached our $30M fundraising goal for the Pavilion! As I write, the construction 
of the new 11,600 Square foot LEED-certified building (Building 55) adjacent to the Green 
Building has just been formally approved by MIT’s Executive Committee. We eagerly anticipate 
celebrating the opening of the Pavilion with you—hopefully by EAPS 40th anniversary in 
2023—and benefiting from EAPS new visibility at the heart of campus, with the dawn of an 
exciting new era of collaboration and engagement on climate and environmental research and 
programs alongside the Environmental Solutions Initiative and other campus partners.  

On behalf of EAPS, I would like to thank our generous donors for their extraordinary 
commitment to our department, and also all of you, our loyal alumni and friends, for your 
ongoing support.  

Sending you and your families my warmest wishes for a safe, healthy, and hopeful 2021.

 

Rob van der Hilst
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KRISTIN BERGMANN, has been named a D. Reid Weedon, Jr. ’41 Career Development Professor. 
The Weedon Career Development chair will afford Bergmann additional resources to pursue her 
teaching and research for a three-year term.

The New Horizons team — including Professor RICHARD BINZEL, co-investigator on the 
mission, Science Team Liaison for both Composition and Geology — received the Sir Arthur 
Clarke Award for International Space Achievement at the recent British Interplanetary Society 
Reinventing Space Conference 2019 Gala Dinner in Belfast, Northern Ireland. 

TANJA BOSAK was promoted to Full Professor by the Executive Committee of the Corporation.

EAPS Senior Lecturer, astronomer and planetary scientist AMANDA BOSH, was one of 30 faculty 
to receive a 2020 Teaching with Digital Technology Award, co-sponsored by MIT Open Learning 
and the Office of the Vice Chancellor. These student-nominated awards are for faculty and 
instructors who have used digital technology to improve teaching and learning for MIT students. 

The BBVA Foundation recognized Cecil and Ida Green Professor of Atmospheric Science KERRY 
EMANUEL with the Frontiers of Knowledge Award in Climate Change for his body of research 
on hurricanes, as well as his effectiveness at communicating science. One example of Emanuel’s 
outreach—a partnership with the Office of the Vice President for Research, MIT Environmental 
Solutions Initiative, and MIT Open Learning to develop the interactive climateprimer.mit.edu 
website—won a 2020 Webby Award for Best Individual Editorial Feature.

The 2020 A.G. Huntsman Medal, presented by the Royal Society of Canada and administered 
by the A.G. Huntsman Foundation at the Bedford Institute of Oceanography, has been awarded 
to JOHN MARSHALL, Cecil and Ida Green Professor of Oceanography, “in recognition of 
his extraordinary ability to combine physical reasoning with analytical and numerical 
investigations which have led to major contributions in many areas of physical oceanography, 
the interaction of the ocean with the atmosphere, and the role of the ocean in climate.”

LEIGH “WIKI” ROYDEN was named the Cecil and Ida Green Professor of Geology and 
Geophysics, one of six named professorships supporting education and the sciences at MIT 
which were generously endowed by the philanthropy of the late Cecil and Ida Green.

Professors SARA SEAGER AND JACK WISDOM were included in the inaugural cohort 
of Fellows of the American Astronomical Society (AAS), established to honor original 
research, innovative contributions to astronomical techniques or instrumentation, significant 
contributions to education and public outreach, and service to astronomy and to the Society. 

MIT Vice President for Research MARIA ZUBER was selected by the American Geophysical 
Union to deliver the William Bowie Lecture at the 2020 annual meeting in December.

The MIT Committed to Caring (C2C) program recog-
nizes outstanding mentors and promotes thought-
ful, engaged mentorship throughout the Institute.

For considerate and humanizing acts such as 
validating students’ identities, inviting students 
to join in lab and departmental decision-making, 
and going to great lengths to ensure continuity 
in funding for students, 12 MIT faculty members 
were recently honored by their graduate students 
as stalwart mentors—including EAPS professors 
Kristin Bergmann, Kerri Cahoy (joint appointment 
in AeroAstro), and Colette Heald (joint appoint-
ment in CEE)

Every other year, the Office of Graduate Education 
invites graduate students to nominate professors 
for the Committed to Caring honor. A selection 
committee composed of graduate students and 
staff members reads the nomination letters, 
settling on a pool of awardees who devote true 
attention to their students’ well-being. Selection 
criteria include the depth and breadth of faculty 
members’ service, promoting the development of 
scholarly excellence, and the support of diversity, 
equity, and inclusion within the community.

Associate Dean for Graduate Education Suraiya 
Baluch writes that she “was deeply moved to 

read about the many … acts of humanity and 
compassion that prioritized the well-being of 
graduate students. So many of the nomination 
letters spoke to the lasting impact these advisors 
had on their students’ professional and person-
al development.” The letters illustrated faculty 
advisors’ remarkable compassion and eagerness 
to wholeheartedly support their students.

In particular, these faculty tend to personalize 
their advising styles to the individual student; 
work collaboratively with students to navigate 
distressing life events; reassure students and 
help renew their love of the discipline when re-
search results go awry; and empower students to 
guide their own research agendas. In the coming 
months, each of these honorees will be featured 
in an MIT News article and an accompanying 
poster campaign.

FACULTY NEWS

AWARDS AND HONORS
Department of Earth, 
Atmospheric and Planetary 
Sciences faculty continue to 
earn numerous awards and 
honors in recognition of their 
innovation and leadership in 
their respective fields.

BERGMANN, CAHOY, AND HEALD  
ARE ‘COMMITTED TO CARING’

FACULTY NEWS

Sara Seager

SOLOMON AWARDED 
MIT’S HIGHEST 
FACULTY HONOR

Atmospheric chemist Susan Solomon, whose 
pioneering scientific and environmental policy work 
helped to shape international agreements for heal-
ing the ozone layer and mitigating climate change, 
is the recipient of the 2020-2021 James R. Killian Jr. 
Faculty Achievement Award—the highest honor the 
MIT faculty can give to a member for “outstanding 
contributions to their fields, to MIT, and to society.”

Solomon is the Lee and Geraldine Martin Professor 
of Environmental Studies in the Department of 
Earth, Atmospheric and Planetary Sciences and 
holds a secondary appointment in the Department 
of Chemistry. She joined the MIT faculty in 2012, 
following an influential 30-year career at the Na-
tional Oceanic and Atmospheric Administration’s 
Aeronomy Laboratory, in Boulder, Colorado.

Renowned for having observed the link between 
chlorofluorocarbons, or CFCs—the chemicals given 
off by now-obsolete refrigerators, air condition-
ers, and insulation—and the depletion of the 
stratospheric ozone layer that normally protects 
the Earth from harmful ultraviolet radiation, her 
findings helped to shape the Montreal Protocol, 
an international agreement signed by nearly every 
country in the world that pledged to end the pro-
duction and use of CFCs worldwide. In 2016, her 
research group at MIT identified the first encour-
aging signs of ozone recovery over Antarctica, as a 
direct result of international cooperation to phase 
out the ozone-depleting chemicals.

Solomon has also turned her focus to climate 
change. From 2002 to 2008, she co-chaired the In-
tergovernmental Panel on Climate Change’s (IPCC) 
Working Group 1, playing a leading role in commu-
nicating to international policymakers key scientific 
findings that helped inform the language of the 
Paris Agreement, the global treaty committing 
signatories to reduce greenhouse gas emissions.

“The process of scientific input to climate negoti-
ations is essentially about rephrasing the science 

in ways that are still 
accurate, and in my opin-
ion, understandable to a 
wider range of people,” Solomon says. “If the policy 
people can understand the science, then lots more 
people will be able to understand it than if you 
had written it in your turgid scientific prose. And 
that’s a good thing.”

For their efforts, the IPCC, in equal part with Al 
Gore, was awarded the 2007 Nobel Peace Prize.

At MIT, Solomon and her research group continue 
to explore questions related to the ozone layer, in-
cluding the ways in which particles in that part of 
the stratosphere interact in tropical regions. They 
are also looking into the links between changes in 
stratosphere and changes in climate at the surface, 
particularly on sea ice in the Arctic.

In addition to her research and teaching at MIT, 
Solomon has played a key role in shaping the In-
stitute’s new undergraduate minor in environment 
and sustainability, which was launched during her 
tenure as the founding director of MIT’s Environ-
mental Solutions Initiative.

Solomon is currently writing a new, optimistic 
book that will explore the ways in which the world 
has successfully dealt with environmental issues 
in the past, ranging from eliminating lead from 
gasoline, to reducing smog, and of course, curbing 
ozone depletion.

“I think it’s a message of hope for our environ-
mental future,” says Solomon, who notes that a 
key contributor to each of these successes was 
an interested, invested public.“The level of public 
attention to climate change has increased incred-
ibly in the last two to three years, and I attribute 
some of that to how perceptible the problem has 
become. A whole sequence of events, such as the 
record-breaking temperatures in the European 
heat wave of 2019, just slapped us in the face in 

the last several years, and people are starting to 
pay attention. And that’s step one. Nothing hap-
pens without public understanding.”

She credits her MIT colleagues, and the Institute 
as a whole, for supporting cooperation, rather than 
competition, between researchers. “MIT institution-
ally is unmatched in how it encourages collabo-
ration between faculty members, which fosters 
tremendous amounts of creative thinking,” Solomon 
says. “Scientists worldwide are a joy to work with. 
They’re after the truth, they’re after the best future, 
and the best facts that we can provide to people.”

Solomon has received numerous awards in recog-
nition of her science and international policy work, 
among them, the U.S. National Medal of Science 
in 1999, and in 2010 the Chevalier de la Légion 
d’honneur from the French government — an 
honor typically reserved for French citizens.

“Professor Solomon has received even more 
awards and honors — more than can be recount-
ed here,” the Killian award citation goes on. “But 
we must include one of the most unusual and 
certainly the coolest, both figuratively and literally: 
In 1994, both Solomon Glacier (78°23’S, 162°30’E) 
and Solomon Saddle (78°23’S, 162°39’E) were 
named in honor of Professor Solomon’s leadership 
in Antarctic research.”

Recognized for ongoing “leadership in working toward  
real-world solutions to address the global climate crisis”  
by her MIT peers, Solomon was also honored in 2020 by the 
American Meteorological Society with a daylong symposium 
featuring talks by colleagues and former students.

Jessica Neu PhD ’01, with Solomon at the 
January 2020 AMS symposium, credited Solomon 
as an inspiration—as a child, she saw a picture of 
Solomon in an article about the ozone hole.  
“It was the first time I had seen a woman scientist 
in action…and I thought ‘Hey that could be me.’ 
And that was really the beginning of my career as 
an atmospheric scientist.”
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With the creation of a new leadership role, 
Professor David McGee has been appointed to 
become Associate Department Head for Diversity, 
Equity, and Inclusion (DEI). The new position—the 
first of its kind at MIT—will lead the department 
in best practices, awareness, and implementation.

As chair of the EAPS DEI Committee, and as the 
EAPS representative on the School of Science 
Diversity Council, McGee will work closely with 
groups whose work connects to diversity, equity 
and inclusion, and K-16 outreach. Chief among his 
responsibilities will be to facilitate development of 
a clear set of priorities for enhancing recruitment, 
retention and achievement of faculty, undergradu-
ate, and graduate students from underrepresented 
groups as well as systems for measuring and 
reporting progress toward these goals.

“Given the importance of this topic, and in view of 
recent events, it has become clear to me we need 

to position the effort to create a better department 
more central in the organization,” says Department 
Head Rob van der Hilst, “By raising it to the level 
of Associate Department Head, it will have more 
visibility, impact, and accountability, and it will fa-
cilitate coordination across the School of Science 
and the Institute. I am delighted that David has 
agreed to take on this important task. Through his 
work surrounding EAPS Task Force 2023 and the 
department’s DEI activities over this summer, and 
most importantly as Director of Terrascope—one of 
MIT’s three first-year learning communities—David 
has proven he is a dedicated and compassionate 
leader, able to build a robust community around 
collaboration, shared purpose, and deep respect for 
the strengths each member brings.”

The Associate Department Head has a 3-year 
term appointed by the Department Head, with 
renewal to be considered with community input. 
The new DEI structure within EAPS builds on 
important work done by the previous EAPS 
Diversity Council, EAPS Task Force 2023, WiXII 
(Women in Course XII), TIDE (Toward Increasing 
Diversity in EAPS), and the students who have 
catalyzed discussions and the crafting of an EAPS 
DEI Action Plan.

“Diversity, equity and inclusion are an essential part 
of the future of the department and of our field. It’s 
a lens that the department needs to bring to our 
research and teaching, as well as to our connec-
tions to some of the central questions facing 
society,” says McGee, “As with anything we do, our 
work on equity and inclusion needs to be a com-
munity-wide effort, and I see the central role of 
this position being to help facilitate, organize, and 
accelerate these efforts, and to establish a clear 
departmental commitment to them. I’m excited 
and grateful for the chance to work with the mem-
bers of the DEI Committee and the broader EAPS 
community to help make EAPS a place where all 
its members feel respected and supported; a com-
munity built on understanding and appreciation of 
a wide variety of perspectives and experiences.”

With the establishment of this leadership posi-
tion, EAPS seeks to also complement the Insti-
tute’s recent initiatives on improving community 
and culture which included hiring John Dozier 
as the Institute Community and Equity Officer 
in January 2020, and the announcement over 
the summer of the creation of Diversity Officer 
positions within each school. 

Kerry Emanuel, Cecil and Ida Green Professor of 
Atmospheric Science is among 62 exceptional 
scientists elected as Fellows, Foreign Members, 
and Honorary Fellows of the Royal Society this 
year. The independent academy of learned indi-
viduals, located in the United Kingdom, identifies 
and supports excellence in science, as well as 
encourages the development and use of research 
for the betterment of society. This cohort of UK 
and international members includes Nobel lau-
reates, industry leaders, innovators, and science 
policy experts.

“While election to the Fellowship is a recognition 
of exceptional individual contributions to the 
sciences, it is also a network of expertise that can 
be drawn on to address issues of societal, and 
global significance,” said President of the Royal 

Society Venki Ramakrishnan in a statement. “This 
year’s Fellows and Foreign Members have helped 
shape the 21st century through their work at the 
cutting-edge of fields from human genomics, to 
climate science and machine learning.” 

Emanuel, who is also co-director of the Lorenz 
Center in EAPS, has spent his career under-
standing atmospheric dynamics. Through basic, 
curiosity-driven research, and using theory and 
climate modeling, he has contributed to the 
field’s understanding of rain and snow bands in 
winter storms, and the effect of phase change 
of water on fronts and cyclones. His work on 
the physics of tropical cyclones — their genesis 
particularly in the tropics, environmental controls 
on their intensity, and their trends over time — 
has garnered significant interest from all sectors 
around the globe. The Royal Society remarks that 
“he has brought physical modeling to bear on the 
quantification of long-term hurricane risks and 
was the first to predict that hurricanes would be-
come more intense as the climate warms.” He has 
championed communication and policy to help 

avoid some of climate change’s more devastating 
effects while emphasizing economic opportuni-
ties in doing so.

Since its founding in the 1660s, the Royal Society 
has selected around 1,600 of the world’s leading 
scientists as Fellows and Foreign Members. This 
includes Isaac Newton, Charles Darwin, Albert 
Einstein, Dorothy Hodgkin, and Stephen Hawking, 
whose contributions to science have helped pro-
pel knowledge forward. Several current and for-
mer MIT Course XII alumni and faculty can also 
be counted among these ranks: R. Alan Plumb 
(1998), Inez Fung (2019), John Marshall (2008), 
Susan Solomon (2008), Roger Summons (2008), 
Carl Wunsch (2002), and Marcia McNutt (2017).

“At this time of global crisis, the importance of 
scientific thinking, and the medicines, technolo-
gies and insights it delivers, has never been clear-
er. Our Fellows and Foreign Members are central 
to the mission of the Royal Society, to use science 
for the benefit of humanity,” said Ramakrishnan.

EMANUEL NOMINATED 
TO JOIN ROYAL SOCIETY

FACULTY NEWS

MCGEE NAMED ASSOCIATE 
DEPT. HEAD FOR DEI

FACULTY NEWSFACULTY NEWS

EAPS is pleased to announce Talia Tamarin-Brodsky 
will join the department as an Assistant Professor 
in climate science, in January 2022.

Tamarin-Brodsky investigates the interrela-
tionship of weather and climate. Her research 
interests include atmospheric temperature 
variability and how it responds to climate change, 
atmospheric dynamics and variability, regional 
climate and extremes, subseasonal-to-seasonal 
predictability, and stratosphere-troposphere 
interactions. Tamarin-Brodsky uses computational 
methods and the latest forecasting data to study 
the spatial distribution of temperature near the 
Earth’s surface and how temperature anomalies 
evolve and migrate. Weather conditions near the 
surface can be affected by sudden stratospheric 
warming events, which are disruptions in the 
stratospheric polar vortex, such as a splitting, 

associated with a warm Arctic. She is also looking 
at storm tracks with a Lagrangian approach to 
track their poleward movement and shifts under 
climate change.

“Climate dynamicists have tended to focus on the 
mean climate state and its changes, but recent 
work, including that of Tamarin-Brodsky, has 
demonstrated that it is more dynamically insight-
ful and societally relevant to consider climate 
change as a change in weather conditions,” says 
EAPS Cecil & Ida Green Professor of Oceanog-
raphy Raffaele Ferrari and chair of the search 
committee.,“Talia has already made innovative 
and impactful advances on two major problems 
in atmospheric dynamics and climate that have 
baffled far more senior colleagues: the pole-
ward shift of the extratropical storm tracks with 
climate warming and the prediction that mid- 

latitude warming will be the result of weaker 
cold outbreaks rather than stronger warm spells.”

Tamarin-Brodsky received her bachelor’s degree 
in Mathematics and Geophysics as well as her 
master’s in Physics from Tel-Aviv University, Israel. 
She earned her PhD from the Weizmann Institute 
and completed a postdoctoral project with the 
University of Reading, U.K., while working from 
Tel Aviv University due to the pandemic.

NEW FACULTY ANNOUNCED

Roger Summons, Schlumberger Professor of 
Geobiology was elected to the National Academy 
of Sciences (NAS) at the academy’s 157th annual 
meeting. Membership is among the highest 
honors scientists can receive in their career, in 
recognition of distinguished and continuing 
achievements in original research.  

Working at the intersection of biogeochemistry, 
geobiology, and astrobiology, Summons’ work 
examines the origins and co-evolution of Earth’s 
early life and the environment, beginning with 
the first geological and geochemical records 
and microbially dominated ecosystems. As an 
investigator in the Simons Collaboration on the 
Origins of Life, he’s particularly focused on lipid 
chemistry of microbes important to understand-
ing Earth through deep time, organic and isotopic 
indicators of climate change, and biomarkers in 
sediments and petroleum. 

Summons also applies findings from this 
research to the search for life elsewhere in the 
universe, including contributions to the Mars Rov-
er missions Curiosity and Perseverance, providing 
expertise on the preservation of organic matter 
from different environments on Earth and the 
red planet. In addition, he has served on three 
committees of the National Research Council: 
Committee on Origin and Evolution of Life, the 
Committee on Limits of Life, and the Committee 
on Mars Astrobiology. As an emeritus member of 
the NASA Astrobiology Institute (NAI) Executive 
Council and head of the MIT team of NAI (Foun-
dations of Complex Life: Evolution, Preservation 
and Detection on Earth and Beyond), Summons 
helped integrate this research with international 
science communities. Here, his group investigat-
ed factors that lead to the evolution of complex 
life by examining processes and conditions that 
preserve biological signatures. 

Summons joins EAPS NAS members Sara Seager 
(2015), the late Sam Bowring (2015), Tim Grove 
(2014), Ed Boyle (2008), Jack Wisdom (2008), 
Kerry Emanuel (2007), Maria Zuber (2004), Susan 
Solomon (1992), B. Clark Burchfiel (1984), Gordon 
Pettengill (emeritus, 1979), Carl Wunsch (emeri-
tus, 1978), and Richard Lindzen (emeritus, 1977).  
Former MIT Course XII faculty have also served 
as president of the National Academy, including 
Frank Press and (currently) Marcia McNutt.

SUMMONS ELECTED TO NAS
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IN MEMORIAM

AT MIT, MARIO MOLINA HELD JOINT APPOINTMENTS  
in the Department of Earth, Atmospheric and Planetary Sciences 
(EAPS) and the Department of Chemistry, from 1989 to 2004. MIT 
appointed him an Institute Professor for his abilities as a “natural 
educator” and excellence in research in 1997.

In the early 1970s, Molina demonstrated through computer 
modeling and laboratory work that compounds widely used in 
propellants and refrigerants could destroy ozone in the upper at-
mosphere, increasing the ultraviolet radiation reaching Earth. His 
theories were later confirmed by observation and helped support 
the ratification of the Montreal Protocol, the first global treaty to 
reduce CFC emissions.

In 1995, he shared the Nobel Prize in Chemistry with F. Sher-
wood Rowland of the University of California at Irvine, and Paul 
Crutzen, a scientist at the Max Planck Institute for Chemistry in 
Mainz, Germany, for discovering the depletion of the Earth’s thin, 
protective layer of ozone, which the Nobel committee referred to 
as the “Achilles heel of the universe.” The award marked the first 
time the Swedish Academy recognized environmental degradation 
from human-made substances. Molina continued to advocate for 
environmental causes throughout his career and donated a sub-
stantial portion of his share of the prize money to MIT to create 
a fellowship program for scientists from developing countries to 
pursue environmental research.

“It’s clear to me that one of the important needs for global 
environment issues is the participation of scientists from all over 
the world,” Molina said in announcing the gift. “We have some 
very big challenges ahead if we are to preserve the environment, 
and it’s obvious that there are too few scientists from developing 
countries involved in the effort.”

Initially disputed by industry, Molina’s work on CFCs began to 
gain traction, first when it was reviewed by the National Academy 
of Sciences in 1976, and then even more so when a hole in the 
Antarctic ozone later was first reported in 1985. In 1987, his work, 
in part, inspired atmospheric chemist Susan Solomon to lead a 
scientific expedition to Antarctica, the results of which proved that 
the ozone hole was indeed caused by CFCs. The Montreal Protocol 
to phase out CFCs went into effect in 1989, the same year that 
Molina joined the faculty at MIT.

“The signature feature of Mario Molina was that he was not 
only a great scientist and scholar, he was also a true gentle-
men—always ready with a smile and focused on the person he 
was speaking with, whether it was an undergraduate student 
or a fellow Nobel laureate,” says Solomon, Lee and Geraldine 

Martin Professor of Environ-
mental Studies in EAPS with a 
secondary appointment in the 
Department of Chemistry.

Molina continued his work in 
atmospheric chemistry while 
at MIT, studying the atmo-
sphere-biosphere interface, 
hoping to better understand global climate change.

“Mario Molina was the gentle giant of his age in environmental 
science, a wise mentor to his students, and respectful of others no 
matter their rank or status,” says Ronald Prinn, the TEPCO Professor 
of Atmospheric Science in EAPS, who led the search committee 
that originally brought Molina to MIT. “We are privileged to have 
had him on the faculty at MIT for 15 years….His work on mitigat-
ing depletion of the ozone layer and air pollution in megacities 
is legendary. Most recently he founded the Centro Mario Molina 
devoted to the transition from fossil energy to clean energy in 
Mexico and beyond. He will be sorely missed, but never forgotten.”

In 1994 Molina was named by U.S. President Bill Clinton to serve 
on the 18-member President’s Committee of Advisors on Science 
and Technology (PCAST). Later, he also served on President 
Barack Obama’s Council of Advisors on Science and Technology 
in 2011, and received the Presidential Medal of Freedom from 
President Obama in 2016. Molina also often traveled to his 
native Mexico to work on environmental projects. While at MIT, 
he collaborated with policymakers and researchers to reduce 
Mexico City’s severe air pollution and improve air quality. And in 
2004, he founded the Mario Molina Center for Strategic Studies 
in Energy and the Environment in Mexico City, an organization 
dedicated to bridging “practical solutions between science and 
public policy on energy and environment matters to promote 
sustainable development and vigorous economic growth.” That 
same year, he left MIT to join the Scripps Institution of Ocean-
ography and the Department of Chemistry and Biochemistry at 
University of California at San Diego.

“Mario Molina is unique in his ability to span from fundamental 
science to local and global policy for stewarding our environment. 
He towers in his humanity as well as his science,” said MIT Presi-
dent Charles M. Vest on Molina’s departure.

Molina is survived by his wife, Guadalupe Álvarez; his son, Felipe 
Jose Molina; and three stepsons, Joshua, Allan, and Asher Ginsburg. 
He was previously married to atmospheric chemist Luisa Tan 
Molina, an EAPS research affiliate.

IN MEMORIAM

MARIO MOLINA
The renowned atmospheric chemist, environmental leader, and Nobel 
laureate, who discovered that chlorofluorocarbons (CFCs) had the potential to 
destroy the ozone layer in the Earth’s stratosphere, has died at the age of 77.

AS AN MIT CORPORATION LIFE MEMBER EMERITUS, 
Frank Press was the chair of the MIT Department of Geology and 
Geophysics (renamed in 1969 as the Department of Earth and 
Planetary Sciences, and currently the Department of Earth, Atmo-
spheric, and Planetary Sciences, or EAPS) from 1965 to 1977 and 
later returned to MIT for a short period as an Institute Professor. 
He is credited with major advances in geophysical research into 
the structure of the Earth’s interior, lunar and planetary science, 
earthquake seismology, and seismic wave propagation.

“Frank Press was a giant,” says EAPS department head Robert van 
der Hilst, “and of monumental importance for earth sciences at MIT.”

“Frank was an inspiration to a whole generation of geophysicists 
and will be remembered for his science, humanity, and mentor-
ship,” says Professor Emeritus M. Nafi Toksöz, who was once one of 
Press’ graduate students.

The son of Jewish immigrants from what is now Belarus, Press 
came to science partly through a childhood love of experimenting, 
using parts he and his friends scavenged in junkyards near their 
Brooklyn neighborhood. In high school in New York City, Press took 
a geology class in which the teacher gave him a magnetometer 
and told him to do a magnetic survey of Van Cortland Park in the 
Bronx. It was on that day that Press decided on his career path. 
“That really got me,” Press told the AIP, “because here’s a way I 
could do physics … and be an explorer.”

In 1955, Press became director of the Seismological Laboratory 
at Caltech, where he succeeded lab founder Beno Gutenberg and 
worked with seismologists Hugo Benioff and Charles Richter.  

It was during his time at Caltech that Press began consulting 
for the federal government, mainly using seismic equipment for 
the detection of nuclear explosions. Press served on presidential 
advisory boards starting during the Kennedy Administration and, 
in 1963, he proposed improving the worldwide seismic station 
network to bolster that year’s Nuclear Test-Ban Treaty.

In 1965, Press came to MIT as head of the Department of Geology 
and Geophysics, partly to go beyond seismology and build a 
broad geophysics department, including by collaborating with the 
Woods Hole Oceanographic Institute and helping to form the MIT-
WHOI joint program.

MIT Professor Emeritus B. Clark Burchfiel calls Press “one of the 
most influential members of our faculty,” who put the EAPS 
department on its current path. “He was a good friend, and we will 
miss him,” Burchfiel says.

Having continued to serve on science advisory boards during the 
Johnson and Nixon administrations, Press received a call in 1977 
from President Jimmy Carter, who asked him to become the White 
House science adviser. Press accepted, also becoming director of 
the newly established Office of Science and Technology Policy. In 
that role, Press worked to ensure that the United States remained 
the leader in scientific research, at the same time fostering inter-
national alliances and scientific cooperation.

“Cooperation among scientific communities in all countries will 
become even more important in the years ahead as the problems 
we face increasingly will transcend national boundaries,” The New 
York Times quoted Press as saying in 1978.

As Press’ son, William Press, told The New York Times, one of his 
father’s proudest achievements as Carter’s science adviser was 
paving the way for students to come to U.S. universities from Com-
munist China. The expansion of this initiative was the immediate 
result of a 3 a.m. phone call by Press to the White House from 
Beijing, where Press had traveled to meet with Chinese leader 
Deng Xiaoping.

After Carter’s term as president, Press returned briefly to MIT be-
fore returning to Washington to become president of the National 
Academy of Sciences, where he served for 12 years, advocating 
vigorously for international exchanges of research and scientists, 
as well as overseeing a 1986 report warning of potential danger 
of HIV/AIDS, and promoting science education.

Among many awards and some 30 honorary degrees, Press 
received a gold medal from the Royal Astronomical Society, NASA’s 
Distinguished Public Service Medal, the Japan Prize, the Vannevar 
Bush Award, and a National Medal of Science for his “contributions 
to the understanding of the deepest interior of the Earth and the 
mitigation of natural disasters, and his service in academia, as a 
government official, and at the National Academy of Sciences.”

Press’ wife, the former Billie Kallick, who was prominent in the 
field of early childhood education, died in 2009. Press leaves two 
children, William H. Press and Paula E. Press; two grandchildren; 
and two great-grandchildren.

FRANK PRESS
The influential geophysicist and staunch advocate for international 
scientific cooperation, who served in science advisory roles to four 
U.S. Presidents and went on to become President of the National 
Academy of Sciences, has died at the age of 95.
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strong influence on the recovery of marine 
populations, habitats, and ecosystems. 
Remediation efforts caused many cases of coral 
reef and mangrove recovery. These occurred on 
a similar timescale as fish stocks, ranging from 
one to two decades for saltmarshes, and up 
to a century for deep-sea corals and sponges 
that are facing climate change, trawling, and 
oil spills. Globally, from 2000 to 2019, the 
number of “endangered” species listed by the 
International Union for the Conversation of 
Nature (IUCN) decreased from 18% to 11.4%, 
while Marine Protected Areas (MPAs) increased 
from 0.13 million square kilometers to 27.4 
million. Using models, we estimated that, on 
average, 90% of depleted ecosystems could be 
rebuilt within 30 years—what we consider a 
“substantial recovery”. 

Q: What are barriers to recovery, and why is it 
critical to overcome them?

A: Lack of consistency and capacity in national 
and international marine commitments, 

funding, and regulations around the globe 
is the largest barrier to recovery, more so for 
developing countries. We argue that enhancing 
the regulatory power of international bodies, 
such as CITES and the United National 
Environment Program has the potential 
to solve these issues - but it will require 
concerted effort among all countries to 
improve and enforce these agreements. 

The societal benefits of rebuilding marine life 
by 2050 would be numerous. We estimate that 
every dollar invested would yield ten dollars 
and over a million jobs - seafood profits could 
increase $53 billion and $52 billion could 
be saved by restoring wetlands. Multi-tiered, 
complementary strategies, accountability and 
buy-in can make this an achievable goal.

This research was supported, in part, by the 
Simons Collaboration on Computational 
Biogeochemical Modeling of Marine Ecosystems/
CBIOMES.

THE OCEAN PROVIDES incredible benefits 
to humanity—it contributes 2.5% of global 
GDP and 1.5% of global employment, regulates 
climate, provides clean energy, and produces 
half of the oxygen we breathe. But human 
pressures—like pollution, overfishing and 
climate change—have stressed the ocean, 
depleting biodiversity, reducing habitats, 
and undermining ocean productivity. Since 
the 1980s, increased management and 
international policy have made measurable 
gains, but not enough.

Understanding the need to rebuild these 
habitats and species populations, the United 
Nations instated the Sustainable Development 
Goal 14 to “conserve and sustainably use 
the oceans, seas and marine resources 
for sustainable development.” This sets 
benchmarks and indicators of successes, but 
local and international threats persist and in 
some cases are worsening.

In a Nature review paper, MIT EAPS 
postdoctoral fellow Greg Britten and 
colleagues examine trends in marine 
biodiversity and argue that aggressive 
interventions could lead to recovery of marine 
life by 2050.

Q: What is the current state of the world’s 
marine life and what recovery efforts have 
been attempted?

A: Humans have always exploited marine 
populations, but the rate and magnitude 
increased dramatically between the 1950s 
and 1990s, due to industrial-scale fishing 
technology and habitat destruction. By 2000, 
the oceans’ “big fish” (tunas, large sharks, and 
billfish) were depleted by about 90% relative 
to pre-exploitation levels and approximately 
60% of the world’s fisheries were “collapsed,” 
meaning catches were at, or below, 10% of 
their historical maximum. 

This led to widespread conservation 
interventions, significantly curtailing 
exploitation in the developed world, to 
“sustainable” levels. Major global policy 
initiatives, like the Convention on the Trade of 
Endangered Species (CITES), Clean Water Act 
improvements, and the implementation of the 
International Convention for the Prevention 
of Pollution from Ships greatly reduced 
conservation threats.

But populations cannot immediately rebound 
when exploitation rates are reduced. 
Furthermore, rates of exploitation and habitat 
destruction in the developing world have not 
been reduced as quickly, or remain unknown, 
while agreements to limit these are generally 
much weaker. 

Q: Tell us about your assessment of 
interventions and potential future outcomes 
(successes and areas for improvement).

A: We calculated historical and future 
trajectories of depleted marine populations 
under various levels of exploitation and 
documented the rates of recovery of habitats 
and ecosystems after remediations were 
implemented.

We found that conservation and pollution 
reduction efforts, along with global 
environmental policy initiatives, have had a 

SEA 
CHANGE
BY LAUREN HINKEL  |  EAPS NEWS

EAPS postdoc Greg Britten explains the benefits and 
necessity of increased marine conservation, and why this 
grand challenge is an achievable step to a sustainable future.

A conservation success story: pictured here 
breaching off the coast of Chile, humpback 
whales have seen a major rebound in 
numbers thanks to international protection and 
management efforts. In the 1970’s only a few 
hundred animals remained worldwide. Today, 
the whales live in 14 distinct populations across 
the globe and number in the tens of thousands, 
with only four population segments remaining 
designated as endangered.

Credit: R. Hucke-Gaete (UACH/CBA)
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WHEN IT COMES TO regulating our climate and 
atmospheric composition, the ocean’s microbes 
punch above their weight, providing much of the 
oxygen we breathe and helping to move carbon 
dioxide out of the air and into the deep ocean. 
But microbes in and around low-oxygen “dead 
zone” patches of the global seas might be undo-
ing their hard work, producing a strong green-
house gas and ozone-depleting molecule called 
nitrous oxide (N₂O) that’s not well-captured in 
climate change projections. 

“In terms of greenhouse gas budgets, it’s not all 
about carbon dioxide. There are other trace gases 
that do make up a sizable portion of warming, 
like N₂O,” says MIT Doherty Assistant Professor 
in Ocean Utilization Andrew Babbin, who studies 
the ocean’s nitrogen cycle. Molecule for molecule  
it has atmospheric lifetimes of over 100 years 
and can absorb 300-times more radiation than 
CO₂. Further, global ocean N₂O emissions esti-
mates are over 15 years old, so, it’s becoming 
increasingly critical to pinpoint its sources and 
regulate its production. Concerningly, byproducts 
from N₂O breakdown in the stratosphere deplete 
the ozone layer. “This is where N₂O ends up being 
a double whammy,” says Babbin, “but unlike chlo-
rofluorocarbons, N₂O is emitted dominantly by the 
biosphere. Humans’ anthropogenic emissions are 
sizable, but there’s this huge natural pathway that 
exists that we’re trying to understand—the source 
and variability of nitrous oxide from the ocean.” 

With his lab on the 18th floor of the Green 
Building under construction in 2017, Babbin’s 
usual labwork process of cultivating bacteria and 
measuring N₂O emissions wasn’t possible. That’s 
when undergraduate student Elisabeth Boles 
’18 serendipitously reached out, right before the 
summer Undergraduate Research Opportunity 
Project (UROP) deadline. Boles hoped to do 
some bench biochemistry. Up until then, most of 

her studies were around atmospheric-focused, 
computational modeling and driven by questions 
around climate change, a subject “that’s always 
been something I’ve really cared about and 
wanted to be the focus of my work,” says Boles, 
then a junior. 

With ocean measurements of emissions sparse and  
atmospheric datasets rich, the new partnership  
allowed Babbin an atmospheric avenue to tackle 
the problem: to try to sniff out ocean N₂O emissions 
and link them to climatological changes. Their work 
later turned into Boles’ MIT EAPS award-winning 
thesis and a Nature Communications paper. 

Babbin and Boles began their search for N₂O 
emissions in and around oxygen minimum zones 
(OMZs) or “dead zones”, where high emissions 
have been measured. These are often shallow 
patches of ocean with little to no oxygen and 
thus a dearth of marine macrofauna. Yet, these 
largely anaerobic conditions are perfect for the 
microbial production of nitrous oxide, a pro-
cess that’s tightly tied to oxygen availability. In 
oxygen-rich waters where there’s high biological 
activity, microbes consume inorganic forms of 
nitrogen (ammonium and nitrate), and release a 
small amount of N₂O as an inefficient byproduct; 
this is nitrification. However, if oxygen levels in 
a body of water plummet, a type of anaerobic 
metabolism will kick on, called denitrification, 
tipping the balance between production and 
consumption of N₂O and causing large outgas-
sing. A human-induced analog of this is the Gulf 
of Mexico dead zone, caused by fertilizer runoff. 
In natural OMZs, however, variability is sporadic, 
governed by seasonal changes and El Niño cli-
mate cycles, which occur on decadal timescales. 

“When oxygen concentrations are heavily 
reduced and you have lots of organic material, 
you can stimulate loads of denitrification and 

produce nitrous oxide. So, we would hypothesize 
that during a La Niña, with this increased upwell-
ing with high nutrient waters causing increased 
surface productivity, you would end up having 
larger oxygen minimum zones and stimulate lots 
of N₂O production,” says Babbin. “The reverse is 
that during an El Niño, you would curtail any of 
this upwelling, so you no longer have production 
in the surface and don’t have the same biological 
oxygen demand in the interior.”

Leveraging N₂O’s fast metabolic production and 
outgassing, Babbin hoped they would be able to 
see any oceanic changes communicated through 
local air masses that pass by a monitoring station 
soon after. Boles used measurements from the 
Advanced Global Atmospheric Gases Experiment 
(AGAGE) global network’s monitoring stations and 
models to track air circulation trajectories back to 
their source and find the ideal OMZ located close 
to a monitoring station that didn’t receive N₂O 
from land sources. Luckily, a hotspot emerged in 
data from the AGAGE station in American Samoa 
– after about 15 days it caught whiffs of the air 
above the Eastern Tropical South Pacific OMZ, off 
the coast of Peru, which is estimated to account 
for a quarter of global marine N₂O emissions.

The researchers took back-trajectories from 21 
years and isolated ones that compared natural 
variability in N₂O production near and over 
OMZs, linked to El Niño and La Niña events, and 
subtracted out signals from climate change and 
anthropogenic emissions. “It was really cool to 
watch how these particles spread out over space 
and see where they came from,” says Boles. “It 
was a beautiful visual experiment to see the 
underlying dynamics and then finally detect 
the trends that came out of it.” By examining 
air masses that did and did not pass over OMZs 
during different times of the year, Babbin says, a 
strong signal emerged. “Low oxygen zones in the 

ocean are disproportionately important for N₂O 
production compared to the ocean as a whole, 
and these zones are very much impacted by El 
Niño and La Niña.” Further, it was the more oxy-
genated waters on the edge of these OMZs that 
were susceptible to the most emissions change 
between a neutral state and a La Niña. 

This finding is of particular concern as the world 
warms and low-oxygen waters and OMZs are pre-
dicted to expand and become shallower, so more 
N₂O could potentially reach the atmosphere. While 
OMZs account for a mere 0.1% of the global 
ocean, the low-oxygen waters around them make 
up 10%, highlighting the significance of Babbin 
and Boles’ work. “Our hope in this research was to 
show that the marine variability in N₂O is actually 
substantial and should be accounted for in any 
kind of global model or synthesis project — that 
the ocean shouldn’t be dismissed. It’s actually a 
major contributor, not unlike land,” says Babbin. 
“More so, we need to make measurements over 
seasons and over multiple years in order to re-
solve the effects of a kind of an average climate 
which includes some El Niño years, some La Niña 
years, and some neutral years.”

Expanding on this work, Babbin plans to establish 
a new N₂O monitoring station in the Galápagos, 
where it can resolve atmospheric changes and 
marine fluxes in much finer detail, and hopes to 
involve Boles, who is now a graduate student at 
Stanford looking at nutrient and oxygen cycling 
on coral reefs. This opportunity, Babbin says excit-
edly, will help us diagnose the biogeochemistry 
of the ocean’s interior, not just in terms of nitrous 
oxide production but also in terms of oxygen 
content, particularly in the Eastern tropical South 
Pacific. “We have to keep in mind that it’s not 
just the human processes that are dynamic. It’s 
also the natural world,” says Boles, who became 
“absorbed with the natural world,” while at MIT 
through research cruises with Babbin, engaging 
courses, and EAPS trips across the continent. With 
a growing appreciation for these natural processes, 
Boles hopes that the new station will make a 
lasting contribution: “Having a better sense of how 
the world naturally changes can help us under-
stand our own impacts and find opportunities for 
creating a more sustainable future.”

This research was supported, in part, by an MIT startup, 
the Simons Foundation, the David S. Bacon Fund, and 
generous contributions by Dr. Bruce L. Heflinger. 

A CLIMATE INFLUENCER  
IN THE BLUE SKY... 
FROM THE DEEP BLUE SEA
The Babbin group shifts gears to use data from the AGAGE station in American Samoa, successfully using wind circulation  
to trace nitrous oxide—a powerful greenhouse gas and ozone-depleting substance—emerging from oceanic dead zones.

BY LAUREN HINKEL  |  EAPS NEWS

Views from the 24-meter Bluesky Tower at the 
American Samoa Observatory, the only field 
sampling site where both the AGAGE and NOAA 
Global Monitoring Division networks overlap.

Credit: NOAA/AGAGE
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Greg Fournier, pictured among Cambrian shale deposits on Mt. Stephens in British Columbia 
(top), and with lab members Chris Parsons, Sarah Schwartz, and Erik Tamre at the summit of 
New Hampshire’s Mt. Monadnock. Fournier and his group use fossil records, computational 
tools, and statistical methods to uncover relationships between genes, organisms, and key 
evolutionary and planetary events. 

Photos courtesy the Fournier Lab

GREG FOURNIER DIDN’T grow up envisioning 
his future as an MIT faculty member. “I was 
the first person in my family to go to college,” 
he says. “But in retrospect, I’ve always been 
fascinated by the organization and classification 
of the natural world.” From early days spent 
exploring the woods around his house in rural 
Connecticut to formal studies in biology, Fournier 
was consistently drawn to understanding the 
bigger picture—how living things and the planet 
changed and operated together over time. 

In college, this interest led Fournier to the 
nascent fields of genomics and bioinformatics, 
which used computational tools to explore 
genes, proteins, and their evolutionary rela-
tionships.  Genome sequence data provided an 
exciting new way to ask and answer biological 
and evolutionary questions. Then, as a gradu-
ate student, Fournier learned about horizontal 
gene transfer—the process by which organisms, 
especially microbes, can acquire genes from 
distantly-related organisms nearby, instead of 
from a parent organism. Horizontal gene transfer 
opened a whole new way to use genomes to 
understand the history of the Earth, Fournier says. 
When a gene is transferred, it creates a biological 
and ecological timestamp across the Tree of Life, 
much like magma forcing its way through layers 
of older rock can establish the relative ages of 
geological deposits and planetary events. This 
enables researchers to identify relationships 
between organisms’ biology and the environment 
that has influenced and supported them over 
time, and also provides a record of the organisms 
and metabolisms present in the deep past.

Today, Fournier is an associate professor of 
geobiology and an investigator with the Simons 
Collaboration on the Origins of Life, leading 
a laboratory in MIT’s Department of Earth, 
Atmospheric and Planetary Sciences (EAPS) 
that specializes in analyzing this record—a field 

known as phylogenetics. Fournier and his team 
sort through genetic sequences of microbial 
metabolisms, building family trees of different 
genes and species. “We want to find out what 
useful information there is in these genomes 
that we can use to reconstruct, not only the 
history of life, but the history of the planet, and 
the changes that have happened on the planet 
over billions of years,” Fournier says. 

Using fossil records, while employing statis-
tical methods and developing computational 
tools, the lab maps out detailed relationships 
between genes and organisms to predict when 
key evolutionary and planetary events occurred. 
For instance, genes transferred in and out of 
photosynthetic bacteria reveal when life first 
started producing oxygen; genes that microbes 
use to break down animal proteins indicate when 
animals themselves first emerged. The lab is 
particularly interested in uncovering genomic 
clues about key geochemical transitions, such 
as the climate impacts of changes to the global 
sulfur and carbon cycles. The lab has found that 
methane-producing microbes date back at least 
3.5 billion years, which suggests these microbes 
could have contributed to early global warming. 
Another recent project revealed a microbial 
record of the first abundant animal and plant life 
on land—around 400 million years ago—when 
several groups of soil bacteria acquired the 
ability to consume materials within fungal cell 
walls and insect exoskeletons. The lab has also 
investigated the early history of oxygen-produc-
ing photosynthetic microbes, showing that this 
critical metabolism evolved hundreds of millions 
of years before the appearance of atmospheric 
oxygen in the rock record. 

The Fournier lab also uses phylogenetics to tack-
le older, more enigmatic questions. “If we look at 
all of life and see what genes are similar…we can 
push back to asking questions about the origin of 

life,” Fournier says. “What were the very first envi-
ronments [like]? When did those early lineages of 
the first cells really become living entities?” 

The diversity and scope of these questions reflect 
the vast power of phylogenetics. “Our group is 
unique in that we’re simultaneously working on 
problems across 4 billion years of life history,” 
Fournier says. Although Earth’s geology and 
biology have varied widely across the planet’s 
history, these changes are united by similar 
themes, and it is impossible to answer these 
questions in isolation, Fournier says.  He views his 
lab’s work as deeply interdisciplinary and enabled 
by the EAPS department’s various pursuits, which 
complement his group’s investigation of the deep 
time record in genomes. Phylogenetic analyses 
inform, and are informed by, insight from other 
fields, with fossil evidence, geochemical markers, 
climate reconstructions and atmospheric data 
all providing essential context and direction. 
Understanding Earth’s past and present, Fournier 
says, requires reunifying knowledge across the 
natural sciences.  “At the end, we still come back 
to the big questions,” he says, expressing the need 
for perseverance in interdisciplinary, systemic re-
search. “The history of life on Earth is a biological 
question, and a chemical question, and a geolog-
ical question, and a planetary question, and an 
astronomical question…in order to really answer 
the bigger problems, or make progress on them 
now, we need to resynthesize across those fields.” 

Now, the department and the lab are uniquely 
positioned to do so, Fournier says. “We’re no lon-
ger limited by collecting data…we’re only limited 
by the expertise and the efforts of biologists to 
be able to use it to devise and test interesting 
hypotheses and answer these questions. So it’s a 
very good place to be, if you are primarily driven 
by these big life and planet Earth questions…I 
can’t think of many other places where I would 
be able to do this kind of work.”

BRANCHING OUT
Associate Professor Greg Fournier traces Earth’s history along the phylogenetic Tree of Life.

BY SARAH SCHWARTZ  |  GRADUATE STUDENT - FOURNIER LAB
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THE NATURAL WORLD powers my unfettered 
curiosity. That curiosity first bloomed in the 
little gardening plot my parents gifted me 
when I was a child, then in my science and 
mathematics classes in middle and high school, 
and again, in college, when I first heard the 
term biogeochemistry during a poorly-attended 
first-year biology lecture. 

These experiences, and the ones I’ve had since, 
were enabled just as much by the practice of 
asking questions as answering them, and then 
sharing those answers with my parents, peers, 
and all others I could convince to listen. But 
it wasn’t until quite recently in my education 
that I realized these qualities and actions form 
the backbone of science writing — the delicate 
ability to communicate scientific research and 
discovery to general, nonspecialized audiences. 

Initially, I pursued organic geochemistry as 
a major because it encompassed a wide-
range of physical and life sciences, and also 

unsurprisingly overlapped heavily with the 
traditional premedical curriculum with which I 
began my collegiate studies (as many first-
years do). But, instead of focusing on the 
human body, I focused on the Earth system. 

Molecular fossils—chemically-archived 
skeletons of organic matter in the rock record 
that were once the building blocks of living 
cells—captured my attention specifically. These 
ancient molecules, often called biomarkers, 
include preserved DNA, proteins, carbohydrates, 
and lipids, and they can provide a snapshot 
of Earth’s history. The structures of these 
molecules and how they’ve changed over 
time can be used to tell stories about how 
environments and their climates changed 
over millions, and even billions, of years. But 
this a difficult task due to convoluted data 
that often confounds itself and researchers. 
Further, translating those stories to a language 
that makes sense is a Herculean task and its 
meaning heavily depends on who you ask.

What began as a sneaky attempt to inject 
writing courses into my heavily STEM-biased 
major slowly morphed into a synthesis of 
skills that had applications in journalism and 
education. I desired to do the same things the 
paleoclimatologists and biogeochemists were 
trying to do with biomarkers—but this time, the 
audience was much wider and more varied. 

Upon completing my degree, I enrolled as a 
graduate in the science writing program at 
MIT to learn the forms of media I could use to 
share the Earth sciences with as many people 
as possible. I thought that this approach 
best targeted the widespread scientific 
misinformation and distrust I hoped to address 
with my writing, since it integrated many 
disciplines and met people where they were. 
During my studies, I sought gigs that would 
expose me to yet another type of writing, audio, 
or video—and amassed more science writing 
and communication publications than I’ll have 
science publications for many years to come.  

BY FATIMA HUSAIN  |  GRADUATE STUDENT — SUMMONS LAB, FOURNIER LAB

Cultivating a career in science and science communication.

CURIOSITY 
CORRESPONDENT

Following graduation, I pursued these 
passions simultaneously: I split my work 
weeks between PBS NOVA creating short 
videos about science in the news, and 
poring over samples of ancient dirt from 
Olduvai Gorge (a hotbed for our hominin 
ancestors) in the Summons Lab. In the same 
week, I produced a short video about the 
psychological effects of separating children 
from their parents at the border and learned 
how to detect the ancient molecules that could 
indicate what resources were available to early 
hominins with growing brains.

Since then, my affiliations changed, but the 
arrangement has remained. I joined the  
MIT Museum as a Curiosity Correspondent, 
hosting, writing, and producing science 
videos about MIT research for primary school 
students worldwide; and now, in the lab,  
I study how cyanobacterial biomarkers  
archive their environments with their often-
colorful pigments. 

My colleagues in both settings would tell me 
that my rounded expertise in science and its 
storytelling was useful—and that it will take 
me far in my career. So, I wondered: what’s 
stopping this from becoming the status quo? 
In 2019, I taught a short course during MIT’s 
Independent Activities Period (IAP) for STEM-
focused MIT and Harvard graduate students 
and researchers who wished to improve 
their skills in science communication, and 
then, again in 2020, this time with Gregory 
Fournier, EAPS associate professor of 
geobiology. Engagement and enrollment 
in the courses showed me that many early-
career scientists had a hunger for this skill, 
and now recognize and value the importance 
of effective science communication.

Beyond the surface benefits, there’s a strong 
need for folks who can both conduct and 
share science effectively. Filling that need 
can restore trust in science, foster inclusivity, 
and improve efforts in diversity. I dream that 

eventually science writing courses, designed 
for graduate students, become a core part of 
their STEM curricula.

In both fields—the best stories start with 
observations and questions. For example, 
the story of Earth and the evolution of its 
living passengers is both riveting and sorely 
incomplete, and it motivates the scientists in 
research institutions just as much as it does 
science writers in history. After observations 
and questions, research begins. Then editing. 
Then review. Then publication. 

At the end of the day, science and writing 
follow the same process, and the jump 
between the disciplines doesn’t cover as wide 
a crevasse as you may think. And, as I pursue 
my graduate studies in geology, geobiology, 
and geochemistry at MIT, I will continue to 
share science and do my best to help others 
make the leap.  
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A NEW 
SIGNATURE?

THE SEARCH FOR LIFE BEYOND EARTH has largely revolved 
around our rocky red neighbor. NASA has launched multiple  
rovers over the years, with a new one currently en route, to sift 
through Mars’ dusty surface for signs of water and other hints  
of habitability.

Now, in a surprising twist, scientists at MIT, Cardiff University, and 
elsewhere have observed what may be signs of life in the clouds 
of our other, even closer planetary neighbor, Venus. While they 
have not found direct evidence of living organisms there, if their 
observation is indeed associated with life, it must be some sort 
of “aerial” life-form in Venus’ clouds—the only habitable portion 
of what is otherwise a scorched and inhospitable world. Their 

In a surprise twist, evidence indicates that 
phosphine, a gas associated with living 
organisms, is present in the atmosphere  
of Venus, Earth’s nearest neighbor.

BY JENNIFER CHU  |  MIT NEWS

discovery and analysis was published in September 2020 in the 
journal Nature Astronomy.

The astronomers, led by Jane Greaves of Cardiff University, de-
tected in Venus’ atmosphere a spectral fingerprint, or light-based 
signature, of phosphine. MIT scientists have previously shown that 
if this poisonous gas were ever detected on a rocky, terrestrial 
planet, it would be a strong sign of life there. The researchers 
made the detection using the James Clerk Maxwell Telescope 
(JCMT) in Hawaii, and the Atacama Large Millimeter Array (ALMA) 
observatory in Chile.

The MIT team followed up the new observation with an exhaustive 
analysis to see whether any chemical process in Venus’ atmosphere, 
on Venus’ surface, or in the subsurface could have produced phos-
phine in Venus’ harsh, sulfuric environment. Based on the many 
scenarios they considered, the team concludes that there is either as 
yet unknown chemistry producing the phosphine detected in Venus’ 
clouds, or maybe, possibly the presence of life.

“It’s very hard to prove a negative,” says Clara Sousa-Silva, former 
research scientist in MIT’s Department of Earth, Atmospheric and 
Planetary Sciences (EAPS). “Now, astronomers will think of all the 
ways to justify phosphine without life, and I welcome that. Please 
do, because we are at the end of our possibilities to show abiotic 
processes that can make phosphine.”

“This means either this is life, or it’s some sort of physical or chemi-
cal process that we do not expect to happen on rocky planets,” adds 
co-author and EAPS Research Scientist Janusz Petkowski.

The other MIT co-authors include William Bains, Sukrit Ranjan, 
Zhuchang Zhan, and Sara Seager, who is the Class of 1941 Profes-
sor of Planetary Science with appointments in the departments of 
Physics and of Aeronautics and Astronautics, along with collabora-
tors at Cardiff University, the University of Manchester, Cambridge 
University, MRC Laboratory of Molecular Biology, Kyoto Sangyo 
University, Imperial College, the Royal Observatory Greenwich, the 
Open University, and the 
East Asian Observatory.

A SEARCH FOR  
EXOTIC THINGS

Venus is often referred 
to as Earth’s twin, as the 
neighboring planets are 
similar in their size, mass, 
and rocky composition. 
They also have significant 
atmospheres, although 
that is where their 
similarities end. Where 
Earth is a habitable world 
of temperate oceans and 
lakes, Venus’ surface is a 
boiling hot landscape, with 
temperatures reaching 900 
degrees Fahrenheit.

Much of the planet’s atmosphere is also quite inhospitable, suffused 
with thick clouds of sulfuric acid, and cloud droplets that are 
billions of times more acidic than the most acidic environment on 
Earth. The atmosphere also lacks nutrients that exist in abundance 
on our planet’s surface.

“Venus is a very challenging environment for life of any kind,”  
says Seager.

There is, however, a temperate band within Venus’ atmosphere, 
between 48 and 60 kilometers above the surface, where tempera-
tures range from 30 to 200 degrees Fahrenheit. Scientists have 
speculated, with much controversy, that if life exists on Venus, this 
layer » of the atmosphere, or cloud deck, is likely the only place 
where it would survive. And it just so happens that this cloud 

deck is where the team observed 
signals of phosphine.

“This phosphine signal is perfect-
ly positioned where others have 
conjectured the area could be 
habitable,” Petkowski says.

The detection was first made by 
Greaves and her team, who used 
the JCMT to zero in on Venus’ 
atmosphere for patterns of light 
that could indicate the presence 
of phosphine gas as a possible 
signature of life. When she picked 
up a pattern that indicated the 
presence of phosphine, she 
contacted Sousa-Silva, who has 
spent the bulk of her career 
characterizing the toxic molecule.    
» » »
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Sousa-Silva initially assumed that astronomers could search for 
phosphine as a biosignature on much farther-flung planets:  
“I was thinking really far, many parsecs away, and really not think-
ing literally the nearest planet to us.”

The team followed up Greaves’ initial observation using the more 
sensitive ALMA observatory, with the help of Anita Richards, of 
the ALMA Regional Center at the University of Manchester. Those 
observations confirmed that what Greaves observed was indeed 
a pattern of light that matched what phosphine gas would emit 
within Venus’ clouds.

The researchers then used a model of the Venusian atmosphere, 
developed by Hideo Sagawa of Kyoto Sangyo University, to inter-
pret the data. They found that phosphine on Venus is a minor gas, 
existing at a concentration of about 20 out of every billion mole-
cules in the atmosphere. Although that concentration is low, the 
researchers point out that phosphine produced by life on Earth 
can be found at even lower concentrations in the atmosphere.

The MIT team, 
led by Bains 
and Petkowski, 
used computer 
models to explore 
all the possible 
chemical and 
physical pathways 
not associated 
with life that 
could produce 
phosphine in 
Venus’ harsh 
environment. 
Bains considered 
various scenarios 
that could produce 
phosphine, such 
as sunlight, 
surface minerals, 
volcanic activity, 
a meteor strike, 

and lightning. Ranjan along with Paul Rimmer of Cambridge 
University then modeled how phosphine produced through these 
mechanisms could accumulate in the Venusian clouds. In every 
scenario they considered, the phosphine produced would only 
amount to a tiny fraction of what the new observations suggest is 
present on Venus’ clouds.

“We really went through all possible pathways that could produce 
phosphine on a rocky planet,” Petkowski says. “If this is not life, 
then our understanding of rocky planets is severely lacking.”

One month after the team’s phosphine announcement, the ALMA 
Observatory found an issue with the way the study’s data was cal-
ibrated using Callisto, one of Jupiter’s moons. The ALMA Observa-
tory very carefully recalibrated the data from Venus and Professor 
Greaves’ team led a reanalysis. After the recalibration, the team 
found a weaker, more tentative phosphine signal, but one still 

strong enough to warrant continued observation. In the meantime, 
an independent group reexamined data from Pioneer Venus—a 
NASA mission that dropped a probe down through the Venusian 
atmosphere in the late 1970s—and found that the archival data 
recorded strong signs of phosphine gas. The intriguing findings 
mean the search for phosphine gas and its possible sources in 
Venus’ atmosphere will continue.

A LIFE IN THE CLOUDS

If there is indeed life in Venus’ clouds, it must be an aerial form, 
existing only in Venus’ temperate cloud deck, far above the boiling, 
volcanic surface.

“A long time ago, Venus is thought to have had oceans, and was 
probably habitable like Earth,” Sousa-Silva says. “As Venus became 
less hospitable, life would have had to adapt, and they could now 
be in this narrow envelope of the atmosphere where they can 
still survive. This could show that even a planet at the edge of 
the habitable zone could have an atmosphere with a local aerial 
habitable envelope.

In a separate line of research, Seager and Petkowski have ex-
plored the possibility that the lower layers of Venus’ atmosphere, 
just below the cloud deck, could be crucial for the survival of a 
hypothetical Venusian biosphere.

“You can, in principle, have a life cycle that keeps life in the clouds 
perpetually,” says Petkowski, who envisions any aerial Venusian 
life to be fundamentally different from life on Earth. “The liquid 
medium on Venus is not water, as it is on Earth.”

Sousa-Silva is now leading an effort with Jason Dittman at MIT 
to further confirm the phosphine detection with other telescopes. 
They are also hoping to map the presence of the molecule across 
Venus’ atmosphere, to see if there are daily or seasonal variations 
in the signal that would suggest activity associated with life.

“Technically, biomolecules have been found in Venus’ atmosphere 
before, but these molecules are also associated with a thousand 
things other than life,” Sousa-Silva says. “The reason phosphine 
is special is, without life it is very difficult to make phosphine on 
rocky planets. Earth has been the only terrestrial planet where we 
have found phosphine, because there is life here. Until now.”

This research was funded, in part, by the Science and Technology Facil-
ities Council, the European Southern Observatory, the Japan Society for 
the Promotion of Science, the Heising-Simons Foundation, the Change 
Happens Foundation, the Simons Foundation, and the European 
Union’s Horizon 2020 research and innovation program.

Story images — pg 18: the Atacama Large Millimeter Array (ALMA) 
observatory in Chile, credit M. Struik (CERN/ESO); pg 19 top: James 
Clerk Maxwell Telescope (JCMT) in Hawaii, credit William Montgomerie 
(EAO); pg 19 bottom: Venus captured by the NASA Mariner 10 mission, 
processed by Kevin M. Gill (NASA/JPL-Caltech)

MIT co-authors Clara Sousa-Silva and Janusz Petkowski
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TIM BROTHERS GREW UP in Southampton, 
Massachusetts, with pristine views of the coal 
black sky streaked with the stars of our Milky 
Way galaxy. As a regular at “star parties” as a kid, 
it was not surprising that he landed at UMass 
Amherst to study astronomy and physics. In 
his early career, Brothers joined MIT Lincoln 
Lab and spent a year in the New Mexico desert 
hunting asteroids and comets before a stint at 
MIT’s Spectroscopy Lab developing portable 
cancer detectors.  After that brief side path, his 
love of the stars brought him back to astronomy, 
first running a planetarium in San Francisco, 
and then back to Massachusetts in 2009 to 
become Observatory Manager at the Wallace 
Astrophysical Observatory in Westford, where 
MIT students have been building telescopes and 
honing their observation skills since 1971. 

But over the years, Brothers has been dismayed at 
the dramatic increase in light pollution from LED 
streetlights and increased development (even at 
a distant 40 miles from campus) which has been 
stealing our view of the stars in the night sky—in 
fact, less than 20% of people in the U.S. can see 
the Milky Way from where they live. Wallace 
Observatory monitors darkness nightly and has 
observed a 4-6% increase in brightness every 

year, causing Brothers to become a passionate 
advocate for “dark sky” legislation. 

“Massachusetts is the only state in New England 
that does not have dark skies legislation,” says 
Brothers, who also serves as vice president of 
the Massachusetts chapter of the International 
Dark Sky Association. Currently, the group has 
succeeded in getting a proposed bill before both 
the Massachusetts House and Senate, with 24 
lawmakers now signed-on as co-sponsors. If 
passed, the new law would reduce light pollution 
while also incentivizing energy conservation. 

Brothers is quick to note, too, that preserving 
the night sky is about more than just stars: “The 
increase in blue light from newer LED exterior 
lighting, particularly streetlights, does not just 
impact astronomers—it seriously impacts human 
health as well as our environment as a whole.” 
Research has shown light pollution disrupts the 
circadian rhythms of both humans and animals, 
effectively flipping their internal clocks upside 
down. In wildlife this can manifest with effects 
like migratory disruptions and lower pollination 
rates and thus lower crop yields. In humans it 
is linked to increased incidence of cancer, heart 
disease, mental health disorders, and diabetes.

At present, the Wallace Observatory team need 
dark skies for a new challenge: partnering 
with colleagues from exoplanet-hunting TESS 
(Transiting Exoplanet Survey Satellite). Every 
clear night, UROP students monitor 1-2 stars 
for 2- 8 hours each to detect exoplanet transits 
and analyze the data before returning it to the 
TESS team. Fortunately, the Wallace Observatory 
can be operated remotely so research has been 
continuing—from as far away as Japan—since 
the observatory was forced to close to students 
and visitors by the pandemic. 

While the Observatory is quiet, Brothers has been 
bringing his dog Finnegan to work for company 
and enjoying visits from the local black bear 
and moose.  In the meantime, while he looks 
forward to the buzz of students and his popular 
public outreach programs again in the future, he 
and Wallace Observatory Director Mike Person 
have also been hard at work developing plans 
to expand the Observatory to accommodate the 
growing number of MIT students who share their 
fascination for observation and discovery. 

To learn more about the Wallace Astrophysical 
Observatory or dark skies legislation, you can contact 
Tim at bro@mit.edu or visit web.mit.edu/wallace

Wallace Observatory manager Tim Brothers is kept up nights by scientific exploration—and our dimming view of the night sky.

NIGHT 
SHIFT

BY ANGELA ELLIS  |  EAPS NEWS
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IF YOU’VE EVER LOOKED OUT the window 
of an airplane, you might have seen beautiful 
meandering and braided river systems cutting 
their way through the Earth. Fly over that same 
area again a few years later, and you’ll witness 
a different landscape. On geologic timescales, 
geomorphology, the study of how the Earth’s 
surface is shaped and evolves, involves the most 
rapid processes.

“You can observe changes in the paths that 
rivers take or landslides that dramatically alter 
hillslopes in a human lifetime. Many geologic 
processes don’t allow you that opportunity,” says 
Maya Stokes, a sixth-year graduate student in the 
Department of Earth, Atmospheric and Planetary 
Sciences (EAPS) who researches rivers.

Stokes wasn’t always interested in geomorphol-
ogy, although her love for the outdoors stems 
from a childhood in Colorado. She entered Rice 
University with an interest in science and spent 
some time as an undergraduate trying out differ-
ent fields. Fascinated by the history of the Earth 
and life on it, she narrowed her search down to 
Earth science and ecology and evolutionary biolo-
gy. A class on geomorphology won her over. Being 
able to pursue a career that allowed her to work 
outside was also an enticing perk.

At MIT, Stokes now conducts research with Taylor 
Perron, associate department head of EAPS 
and associate professor of geology at MIT, who 
is an expert in riverine erosion in mountains. 
She also collaborates with Tom Near, an evo-

lutionary biologist at Yale University, enabling 
her to combine her two areas of interest, at the 
intersection of geology and evolutionary biology. 
While exploring how rivers evolve over time, she 
simultaneously investigates how the ecosystems 
within those systems evolve in response.

You can think of it like two carloads of people 
on a road trip. One car crosses a bridge toward a 
major metropolis, but shortly after, construction 
closes the bridge and forms a detour sending the 
second car traveling through a rural farmland. 
Those two carloads of people will have different 
experiences, different meals and lodging, that are 
unique to their car’s particular pathway.

Stokes focuses on specific pathways — freshwater 
environments — and the interplay of biology and 
streams has some dynamic features. “As shown 
by the recent UN report, understanding and 
maintaining biodiversity is a high priority goal 
for building a sustainable future on Earth,” she 
says in reference to the 2019 global assessment 
report conducted by the Intergovernmental 
Science-Policy Platform on Biodiversity and 
Ecosystem Services.

To get more hands on, Stokes investigates the 
degree to which fish are related to one another 
in the United States. She collects both genetic 
and geologic datasets, processed with the help 
of a University of Massachusetts at Amherst 
geochemistry lab run by Isaac Larsen. She has 
been on three trips to collect data, mostly in the 
Appalachians, a location of which she’s grown 

FROM 
STREAMS  
TO TEAMS
Graduate student Maya Stokes, a geomorphology 
expert and ultimate frisbee coach, shows her 
passion for teaching in the field and on the field.

Photo courtesy MIT Martin Family Society of Fellows for Sustainability

fond, because, she explains, “The topography is 
rugged, the streams are clear and beautiful, and 
the landscape is saturated with life.”

Specifically narrowing to the Tennessee River, 
Stokes and her collaborators are observing how 
several populations of the Greenfin darter fish 
(Nothonotus chlorobranchius) have been sepa-
rated, possibly as a result of knickpoints, or sharp 
changes in the slope. This fall, she published a 
paper in the Journal of Geophysical Research: Earth 
Surface that uses computer models to investigate 
how the rewiring of river networks shapes the 
evolution of aquatic organisms. The paper was 
highlighted in the American Geophysical Union’s 
news and perspectives publication, Eos.

“Maya’s ambitious project requires a blend of ver-
satility, creativity, determination and intellectual 
fearlessness. I think she has that rare combina-
tion of talents,” says Perron. In order to explore 
the scope of her research fully, Stokes expanded 
her resources beyond MIT, successfully applying 
for funding to take short courses and field cours-
es to achieve her research goals.

“I love the intellectual freedom that’s been 
awarded to me [at MIT]. It’s made my PhD feel 

authentic, exciting, 
and very much mine. 
I think that the 
culture of intellectual 
independence is 
strong at MIT, and it’s 
very motivating to be 
around,” says Stokes. 
She’s grateful to have 
received research 
support from MIT’s 
Office of Graduate 
Education as a Hugh 
Hampton Young Fel-
low and from the MIT 
Martin Family Society of Fellows for Sustainability, 
as well as the EAPS mTerra Catalyst Fund.

Hoping to continue to investigate these ques-
tions long after her PhD, Stokes plans to become 
a professor of the history of the Earth and how 
it influences the evolution of life. Stokes has 
already begun building her teaching skills by 
serving as a teaching assistant for four seasons of 
Discover EAPS in Yellowstone National Park—part 
of MIT’s first-year undergraduate pre-orientation 
program offerings. Explaining the volcanic and 
natural history of the area, she reveled in the 

chance to entice new 
students to delve into 
the study of the won-
derful and constantly 
evolving Earth. Stokes 
was recognized with an 
Award for Excellence 
in Teaching in EAPS in 
2019 and recently is 
helping spearhead a new 
K-12 outreach program 
within the department.

Stokes’s leadership 
skills also led her to 

serve as president for the EAPS Student Advisory 
Council (ESAC), and to help start an initiative for a 
universal first-year course for all EAPS gradu-
ate students. She also worked on a student-led 
initiative to allow students to provide input on 
faculty searches. She was also honored at the MIT 
Office of Graduate Education’s 2019 celebration 
of Graduate Women of Excellence, one of three 
in EAPS nominated by peers based on “their 
exemplary leadership through example and 
action, service to the Institute, their dedication 
to mentoring and their drive to make changes to 
improve the student experience.” 

Stokes still manages to spend most of her time 
outdoors, teaching, outside the realm of Earth 
science. She coaches the women’s ultimate fris-
bee team at MIT and plays on regionally compet-
itive teams in the Boston area. “It’s also allowed 
me to interact with undergraduate students at 
MIT through coaching which helps me feel more 
tapped into the MIT community at large. I’ve 
learned a lot about teamwork, leadership, and 
teaching from the sport,” she says.

Stokes’ advisor speculates that she will 
continue to stand out after she graduates 
with her doctorate from MIT. “She has 
demonstrated strong commitments to teaching 
undergraduates and communicating science to 
the public,” says Perron. “I expect that she will be 
a leading researcher in science working at the 
intersection of the physical environment and 
biological diversity.”

BY LAURA CARTER  |  MIT SCHOOL OF SCIENCE
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CONSTRUCTION OF THE RASMUSSEN LABORATORY is now underway 
in space once occupied by the Department of Chemistry’s undergraduate 
laboratories, and EAPS expects to take up residence in 2021.  Three EAPS 
faculty members and their groups from the Program in Atmospheres, 
Oceans and Climate are eagerly anticipating moving into their brand new, 
customized wet labs on the 4th floor of Building 4 in MIT’s main block. 

EAPS is grateful to have received a lead gift from Neil C. Rasmussen and 
Anna Winter Rasmussen, and additional funding from Neil A. Pappalardo to 
secure and convert this much-needed new lab space for the Department’s 
teaching and research in climate science. The new lab complex will be 
named the Rasmussen Laboratory in honor of Neil Rasmussen’s father, 
the late Professor Norman Rasmussen, former head of the Department of 
Nuclear Science and Engineering.  Neil Rasmussen notes that his father, an 
ardent outdoorsman, worried greatly about the future of our planet:  “He 
anticipated severe global consequences from the long-term combustion of 
fossil fuels and, as a result, committed his professional life to improving the 
safety of carbon-free nuclear power… and he was adamant about the urgent 
need to quantify the impacts of human activities on atmospheric chemistry 
and our climate.” 

The cavernous space (approx. 10,000 square feet) is in the process of being 
converted into three state-of-the-art labs designed to accommodate the 
climate science and origins of life research and teaching needs of faculty 
members Tanja Bosak, David McGee, and Shuhei Ono. There is also space 
for an additional lab that can be customized to suit a faculty member who 
may require experimental facilities in the future. The Rasmussen Laboratory 
complex will also include faculty and student offices, conference space, 
kitchen space and more.  

If you would like to know more about the Rasmussen Laboratory, including 
room-naming opportunities within the lab, please contact Angela Ellis,  
EAPS Senior Development Officer: aellis@mit.edu  |  617-253-5796

BUILDING 4 
CLIMATE

The Rasmussen Laboratory — to become the new 
home of the Bosak, McGee, and Ono groups — 
nears completion in Building 4.

WE ARE PLEASED TO SHARE that MIT 
has given the green light to the Earth 
and Environment Pavilion! Thanks to the 
extraordinary generosity of our loyal alumni 
and friends—including a gift to name the new 
building—the project has been approved by MIT 
to move into the construction phase. EAPS is 
working with Cambridge architects Anmahian 
Winton to design the new pavilion (to become 
Building 55) that will not only transform the 
Green Building’s entrance but also establish 
a vibrant hub at the center of campus for 
education, research, and action on climate 
change and its impact upon the environment.  

The new Earth and Environment Pavilion 
will add almost 12,000 square feet of new 
space that will create a dynamic portal to the 
19-story concrete tower, and improve access to 
a refurbished lecture hall (54-100), as well as 
providing a new home for the Environmental 
Solutions Initiative (ESI) team, bringing them 

on to campus to work alongside EAPS, the 
MIT-WHOI Joint Program in Oceanography, and 
other environmental partners. Due to open in 
2023, the new Pavilion is expected to become 
a prominent and lively hub for collaborative 
climate and environmental education and 
programming at the heart of campus, while 
Building 54 itself will also undergo many 
important upgrades to better serve EAPS 
students, researchers, and faculty.

“The Pavilion will transform what is currently 
a rather barren, unwelcoming, and anonymous 
space to a beautiful destination at the center of 
campus, inviting the MIT community to partic-
ipate in events and interdisciplinary education 
and outreach programs focused on climate, 
Earth’s resources, and environmental systems, 
and—of course—many other exciting topics that 
we study, from Earth’s center to planets far be-
yond the limits of our solar system.” said Robert 
van der Hilst, EAPS Department Head. 

The designs for the Earth and Environment 
Pavilion feature flexible classroom, exhibit, and 
convening spaces, and LEED-certifiable systems 
for energy conservation. The creative rein-
vention of the notorious “wind-tunnel” under 
the Green Building provides public space for 
exhibits, talks, lectures, meetings, and events, 
along with headquarters for EAPS and ESI and 
an education center on the mezzanine level. 
The new Building 55 will be integrated with the 
renovated 54-100, offering a more prominent 
and inviting entrance to the lecture hall, with 
improved disabled access, upgraded acoustics, 
and state of the art audio-visual systems. 

To learn more about the project, or to help  
support additional enhancements to the Earth 
and Environment Pavilion and the Green 
Building, please contact Angela Ellis, EAPS Senior 
Development Officer for more information:  
aellis@mit.edu  |  617-253-5796

NEW BUILDING 55 AND GREEN 
BUILDING RENOVATIONS ARE A GO!
New center for Earth-centered research and collaboration due to open by 2023.
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AERODYNE RESEARCH, ALONG WITH the family and friends of the late Dr. 
Charles E. Kolb ’67 (1945-2020), have pledged to establish a new atmospheric 
and environmental chemistry lecture series at MIT in his memory. The lectures 
will be organized “with the aim of encouraging participation from other academic 
departments in keeping with Charles’ collegial personality and his multidisciplinary 
approach to science”.

Charles (Chuck) Kolb became the President and CEO of Aerodyne in 1985. Over the 
next 35 years, he led it to become a prominent research institution specializing 
in atmospheric chemistry, air quality, and climate. Aerodyne is a private company 
based in Billerica, Massachusetts that functions as a research institution, working in 
conjunction with public agencies, private industry, and academia.

“Chuck joined Aerodyne as its fourth or fifth employee and eventually transformed 
it into his company.   He had a vision of a semi-academic private research institute 
and he made it real.  He created Aerodyne in his own image by carefully selecting 
entrepreneurial scientists and engineers that were equally passionate about the 
thrill of discovery and making a difference in the world,” said David Nelson, current 
President of Aerodyne. The lecture series will bring together scientists and students 
from MIT, Harvard, other academic institutions, Aerodyne, and other companies to 
hear from leading experts in atmospheric and environmental chemistry.

The Charles E. Kolb Lecture series will initially be overseen by Susan Solomon, Lee 
and Geraldine Martin Professor of Environmental Studies in the Department of 
Earth, Atmospheric and Planetary Sciences (EAPS), who also holds a secondary ap-
pointment in the Department of Chemistry. Professor Solomon, who worked closely 
with Chuck Kolb, added: “Chuck Kolb was remarkable as a person, as a scientist, and 
as an industry pioneer, admired far and wide for the excellence of his insights and 
the consistently superior quality of his research. The lecture series will honor his 
amazing legacy in research and industry leadership.”

The Charles E. Kolb Lecture Fund (#3150905) is launched with an initial endowment 
fund of $100,000 and further contributions in memory of Dr. Kolb would be most 
welcome. Please contact Angela Ellis, EAPS Senior Development Officer for more 
information:  aellis@mit.edu  |  617-253-5796

NEW KOLB  
LECTURE 

SERIES
Aerodyne, family, and friends of 

the late Charles Kolb created the 
lecture series to foster Institute-wide 
participation in honor of his “collegial 

personality and multidisciplinary 
approach to science” with the first 
lecture expected in 2021 or 2022.

EAPS IS DELIGHTED to announce that you can now help support the department 
in perpetuity through a gift or bequest of any amount to the newly established 
EAPS Endowed Fund.

Launched with an generous pledge of $200,000 from Peter A. Gilman PhD ’66 
(XIX), we hope that through the generosity of other alumni and friends, the EAPS 
Endowed Fund will grow over time to provide EAPS with an annual stream of fund-
ing to generate new collaborations and ideas and meet other urgent needs. Given 
fluctuations in income from MIT, federal and private philanthropic sources, the new 
unrestricted endowment fund is most welcome news.

“We are thrilled that Peter chose to establish the new fund 
to benefit the whole department,” said EAPS Department 
Head Rob van der Hilst, “and we hope that other alums will 
be inspired to join him. We always need start-up funding to 
attract exciting new faculty and students, to inspire foundation 
research grants for innovative research, and to kickstart new 
collaborations.” This gift, and future ones to the fund, will afford 
the EAPS community increased freedom and resources to 
pursue their best work. “Having our own dedicated endowment 
fund that can provide income for multiple purposes is like 
providing lifeblood to EAPS.”

One of the department’s most generous alumni, Gilman, Senior 
Scientist Emeritus at NCAR in Boulder, Colorado, has previously 
helped to fund the SPECULOOS telescope in Tenerife, and to 
endow the Gilman Exoplanet Research and Education Fund 

to support collaborative efforts in the exoplanet research community. “I have had 
a good experience funding those projects, and decided it was maybe time to do 
something closer to my origins,” he remarked, “and EAPS needs a source of flexible 
funding to start new things. You often can’t get federal agencies to support new 
ideas.” Gilman also wishes that the fund will appeal to a broader set of donors. “I 
hope my fellow alumni will also join me and maybe use their RMDs [Required Min-
imum Distribution from an IRA] to add to the EAPS Endowed Fund, and then they 
too can get the satisfaction of seeing exciting things happen during their lifetime.” 
 

To make a gift, visit giving.mit.edu and choose the EAPS Endowed Fund (#3138705). 
Please contact Angela Ellis, EAPS Senior Development Officer, to discuss other options 
including IRA Charitable Rollovers, stock gifts, gifts of property, outright bequests or 
gifts that can provide you or a loved one with a lifetime income. You can also explore 
other gift options:  aellis@mit.edu  |  617-253-5796

FUNDING  
A FLEXIBLE 
FUTURE
Thanks to a generous pledge from 
Peter Gilman, a new unrestricted 
fund will grow over time providing 
the department an annual stream 
of funding to spur collaborations 
and meet urgent needs.
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KERRY EMANUEL HAS made it a personal mis-
sion to speak publicly about climate change. He 
felt a new and surprising duty to speak up after the 
scientific issue became politicized in the United 
States. In fact, political identity is the number one 
indicator of whether or not an American agrees 
with the irrefutable science of climate change.

“The only remedy I can see is for scientists to 
make more effort to inform the public with hard 
evidence, presented in an easily digestible but 
accurate way,” says Emanuel, who is the Cecil and 
Ida Green Professor of Atmospheric Science in the 
Department of Earth, Atmospheric and Planetary 
Sciences at MIT. “Fortunately, more and more 
scientists are stepping up to this challenge.”

And Emanuel is one of them. In addition to his 
frequent public lectures and editorial pieces, he 
is the author of “What We Know About Climate 
Change,” which was recently selected by The New 
York Times as the book to read to start learning 
about climate change. Now, he has partnered 
with the Office of the MIT Vice President for 
Research, MIT Environmental Solutions Initiative 
(ESI), and MIT Open Learning to develop an on-
line resource that lays out the facts about climate 
change with the candor, reason, and humility that 
have become his trademark.

The new website, climateprimer.mit.edu, is an 
interactive space in which the public can explore 
climate science, climate change, risks, and solu-
tions. Through 11 short digital “chapters,” the site 
leads readers through the story of how scientists 
came to realize that human actions are changing 
the Earth’s climate, as well as the open questions 
that scientists are still working to answer. Along 
the way, readers can interact with graphics, quiz-
zes, narration, videos, and additional resources 
to go deeper on the topics they find themselves 
most curious about.

“I wrote the climate primer to provide a concise 
account of the state of the art of climate science, 
aimed at an educated but not necessarily scien-

tific audience, and being clear 
not only about progress that has 
been made but about remaining 
uncertainties and challenges,” 
Emanuel says.

The site has already caught the 
attention of people around the 
world and won a Webby Award 
for Best Individual Editorial 
Feature.

For Laur Hesse 
Fisher, who leads 
ESI’s climate change 
communications,  
the Webby rep-
resents yet another 
point of entry for 
public engagement: 
“We want as many 
people as possible 
to understand that 
the best scientists 
in the world, and 
the MIT community 
as a whole, are very 
concerned about 
the risks of climate 
change—and that every day we wait to take 
action, the situation gets more dire. I hope this 
nomination can help us spread that message.”

“At this point in history, it is incontrovertible that 
climate change is presenting serious risk,” says 
Emanuel. “We cannot continue to wait for more 
certainty before taking concrete measures to 
deal with the risk. Reasonable people will differ 
on the optimal path, but that should not stop us 
from making decisions that will so strongly affect 
our descendants.”

AT ITS MOST RECENT MEETING in February 2020, EAPS Visiting Committee 
members revisited a topic that has evolved to become a more insistent theme: the 
need for EAPS to update its branding and create a less labyrinthine, more dynamic 
website, in order to raise the department’s profile across campus and to the world 
beyond. Kenneth Wang ’71, chair of the EAPS Visiting Committee, then stepped in 
with a generous gift of $100,000 to launch a new EAPS Strategic Communications 
Fund that will enable EAPS to partner with consultants specializing in higher-ed 
communications in order to tackle this critical need. 

“We’re so grateful to Ken for his continual support in advancing EAPS, and for the 
vision behind starting this fund. It allows us to take a step back and put together 
a studied and strategic plan on the types of content which are most effective 
at reaching our audiences, backed by hard data about our users’ behavior and 
incorporating the latest science in interface design,” says Jen Fentress, EAPS 
communications officer, “The EAPS website is over 5 years old—that’s more 
than a lifetime when you consider the relentless advances in technology and 
user experience we’ve seen. Audiences are becoming increasingly sophisticated 
consumers of information. Our external-facing communications need to keep pace, 
reflecting our position as a world-leader in research and education. And I’m beyond 
excited to now be able to get the process started.” 

If you would like to help, additional gifts to the EAPS Strategic Communications Fund 
would be most appreciated. Visit giving.mit.edu and choose the EAPS Strategic 
Communications Fund (#3857115), or please contact Angela Ellis, EAPS Senior 
Development Officer for more information:  aellis@mit.edu  |  617-253-5796

WHILE CONSIDERING ADDING to the 
Callahan-Dee Fellowship Fund that she and 
husband David Dee established in 2014 to 
support students in environmental sustainability 
research, EAPS Visiting Committee member Pat 
Callahan ’75, SM ’77 also learned that EAPS was 
approaching its fundraising target for the Earth 
and Environment Pavilion and striving to reach it 
in time for the MIT Executive Committee meeting 
in November. After discussing their priorities, Pat 
and David decided to make an additional gift 
towards the Pavilion capital project—helping 
EAPS successfully reach the fundraising goal in 
time to gain MIT’s approval to proceed on time.

“Although we don’t usually support capital 
projects, we liked the idea of the Earth and 
Environment Pavilion as a venue to draw greater 
attention to climate and environment at MIT and 
promote collaboration between EAPS scientists 
and students and others in the community who 
are seeking sustainable solutions to today’s 
environmental challenges,” remarked Callahan.

As one such challenge facing humanity is the 
threat of sea level rise, Pat and David were 
thrilled to hear from Justin Linick, the 2020-21 
Callahan-Dee Fellow, a 2nd year geophysics 
student who is studying how glaciers in the 
Antarctic Peninsula are responding to a changing 
climate: “The loss of these glaciers would 
contribute several feet to global sea-level, and 
we are still trying to understand how much, and 
how quickly, the dynamics of these glaciers is 
changing in response to climate forcing,” wrote 
Justin in his letter of introduction to his Patrons 
Pat and David. Justin also noted that his path 
to EAPS had been non-traditional, with service 
in the Marines in Iraq and Afghanistan—an 
experience that provided him with perspective, 
fortitude, and compassion that has informed his 
life since. His service was followed by work at JPL 
that brought home the power of remote sensing, 
the scientific process, and “the critical nature 
of understanding and communicating what is 
happening on our changing planet, particularly in 
the cryosphere.” 

“By supporting EAPS graduate students 
like Justin Linick, and the new Earth and 
Environment Pavilion, Pat and David are truly 
investing in MIT’s efforts to inform and train 
the next generation of scientists to conduct 
important fundamental research with critical 
societal relevance,” said Rob van der Hilst, EAPS 
Deptartment Head. “We are so grateful to Pat 
and other alumni and friends for sharing our 
vision and helping to bring it to life.”

AN EDUCATION ON CLIMATE 
FOR EVERYONE
New interactive website from Kerry Emanuel and ESI leads the 
public through the knowns (and unknowns) of climate change.

Figures from Chapter 2: “The Greenhouse Effect and Us”. Emanuel’s original Climate Primer,  
upon which the site is based, was created with the generous support of Dr. Lawrence H. Linden SM ’70, 
PhD ’76, Founder and Trustee of the Linden Trust for Conservation. 

NEW 
FUND FOR 

A NEW 
STRATEGY

BUILDING NEW FUTURES

With a mandate from the Visiting 
Committee, and generous funding 
from Ken Wang, EAPS seizes the 

opportunity to craft a strategic 
communications plan and upgrade  
the department’s online presence.

Pat Callahan and David Dee invest in environmental sustainability at MIT  
via EAPS graduate students and the future Earth and Environment Pavilion
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If you are anything like me, you spent most of your life 
wondering how on Earth (quite literally) life originated. 
The deeper into astrobiogeochemistry I dove throughout 
my undergraduate education, the more puzzled and hum-
bled I became. Today, I study geobiology in Tanja Bosak’s 
lab at MIT EAPS.

Lithified microbial mats preserve the oldest evidence for 
life on Earth, and I use modern analogs of these ancient 
microbial mats to understand how life adapted to the 
extreme environmental conditions that dominated early 
Earth. These marine microbial mat systems are colonized 
by many different species of bacteria, which experience 
environmental stresses such as persistent UV radiation, 
hypersalinity, and periodic desiccation. After sampling, cul-
turing, and sequencing these bacteria, I use bioinformatics 
to convert the As, Ts, Cs, and Gs of the genetic code to 
interpretable genetic material in the form of protein-cod-
ing genes that I can then make presence-absence and 
evolutionary inferences on. Determining what genes are 
present in these microbes allows us to comprehend how 
these organisms may have adapted to survival in harsh 
environmental conditions nearly two billion years ago.

By studying how life on Earth has evolved to survive 
some of the most extreme environmental conditions, we 
simultaneously gain insight into the possibility for life to 
arise and survive similar environmental stresses on other 
planetary bodies and moons within our own solar system 
and beyond. While 2020 has provided us humans with 
some of our own challenges, it does provide us with the 
opportunity for our next stop to explore life: Mars!

EMILIE SKOOG

STUDENT RESEARCH PROFILES

On geological time scales, CO₂ is governed by a balance 
between emissions from volcanic eruptions and large-
scale drawdown by chemical weathering of rocks. Records 
show our climate has been far from steady over the past 
500 million years, indicating changes in the rates of volca-
nism and weathering.

We know that the recent climate state (prior to human 
meddling) was regulated, in large part, by the rapid ero-
sion of Southeast Asia, where mountains are pummeled by 
rain and soaring temperatures. In fast eroding regions like 
these, calcium and magnesium are dissolved and trans-
ported to the ocean allowing for faster precipitation of 
carbonate minerals. 

It is possible that changes in the abundance of these 
tropical mountains through Earth’s history have caused 
sizeable changes to global temperatures. Working with 
Professor Oliver Jagoutz, I’m developing ways to measure 
the chemical weathering rate for past environments, 
hoping to test the role of particular mountain building 
events, such as those that rattled the Eastern Coast of 
North America some 450 million years ago. This research 
is largely dependent on fieldwork that would have brought 
me to Newfoundland and Indonesia this summer, if not for 
the coronavirus.

While getting outdoors and collecting samples is the 
highlight of studying geology for me, I’ve been finding 
ways to stay sane: cooking religiously, video-chatting with 
friends, and thinking about outreach programs within the 
Jagoutz lab group. Now, I’m yearning for fieldwork more 
than ever—summer 2021 won’t know what hit it.

JOSH MURRAY

 As a child, I spent my summers watching clouds, rooting 
for every fluffy cumulus to become a magnificent thun-
derstorm. Florida’s peninsular geography predisposes it 
to storms, when sea breezes collide over the state and 
produce spectacular lightning shows. I still find the sound 
of thunder oddly calming — a piece of home.

The most destructive weather events I saw were hurri-
canes, whose physics I study with Professor Kerry Eman-
uel, focusing on secondary eyewalls. This is a common 
structure in intense hurricanes but whose formations are 
difficult to forecast and understand how they affect a hur-
ricane’s structure and size. Secondary eyewalls are rings of 
strong winds and rain that encircle the inner core of a hur-
ricane, like a bullseye on radar imagery. They usually signal 
a temporarily slowdown in the hurricane’s intensification 
but a rapid widening of its central eye and gale-force 
winds, with mixed impacts on its damage potential, and as 
the climate changes, we’ll likely see more of them.

To study them, I’ve been simulating secondary eyewalls in 
numerical models and piecing together the patterns and 
physical processes that led to their formation. This method 
makes it easier for us to isolate the effects of physical pro-
cesses (like feedbacks between surface winds and energy 
transfer) or environmental conditions (like high humidity 
and low wind shear, both correlated with secondary eye-
wall formation). 

My favorite part of research is asking big-picture ques-
tions: “Does a secondary eyewall have to form because of 
physics? Are secondary eyewalls like accidents, developing 
from tiny disturbances in unstable settings?” Even if the 
answers are “no,” I think we can learn a lot by asking!

ROHINI SHIVAMOGGI

PRAJWAL NIRAULA

I am a second year graduate student working with Prof. 
Julien de Wit, and my research focuses on characterizing 
alien worlds, or exoplanets. Planets are tiny compared to 
the stars around which they revolve, and the signals that 
help us to infer their size such as shadow depths are diffi-
cult to measure precisely, even more difficult for the more 
exciting but smaller terrestrial planets like Earth. However, 
should the host star be smaller, it would be easier to glean 
out such signals because the relative strength of the 
signal increases. 

In the SPECULOOS project—an international collaboration 
operating a network of small, agile ground-based tele-
scopes—we are searching these exciting worlds, while also 
undertaking important follow-up characterization efforts 
of already discovered planets such as TRAPPIST-1. We 
recently started operating Artemis, a telescope in Tenerife, 
Spain, which has significantly expanded the sky cover-
age for SPECULOOS, and has been steadily providing us 
signals of potential planets. My role within this effort has 
been to develop tools to detect planet signals obtained by 
our telescope, which also includes the recent discovery of 
Pi-Earth (K2-315b). 

In addition to this work, my primary research focus is to 
address the challenges of the current atmospheric char-
acterization technique of the already discovered planets. 
As we await the launch of newer and more powerful 
telescopes such as the James Webb space-based telescope, 
there is a need to set our theories on a stronger footing. 
Probing the atmospheric compositions of these new alien 
worlds would be an important step towards understand-
ing these planets which we hope will further pave a path 
for detecting life outside our own Solar System. 
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John B. Biersteker Planetary Sciences Benjamin Weiss & 
Hilke Schlicting

Planet Formation and Evolution in our Solar System and Beyond

James F. Bramante * Marine Geology Jeff Donnelly Wave-Driven Geomorphology of Pacific Carbonate Coastlines: From 
Landscape to Wavelength Scale

Katherine A. Castagno * Marine Geology Jeff Donnelly Storm Signatures in Coastal Ponds and Marshes over the Late Holocene

Christine Chen * Geology David McGee U-Th Dating of Lacustrine Carbonates

Max Collinet Geology Timothy Grove Experimental and Analytical Studies of Partial Melting in Planetesimals 
and the Martian Mantle

William B. Corlett * Physical 
Oceanography

W. Rockwell Geyer Dynamics and Kinematics of an Estuarine Network

Manuel A. Florez Torres Geophysics German Prieto A Global Study of Double Seismic Zones and Its Implications for the 
Mechanism of Intermediate-Depth Earthquakes

Eva Marie Golos Geophysics Robert van der Hilst Imaging and Interpreting Seismic Heterogeneity in the North American 
Lithosphere

Mukund Gupta Climate Science John Marshall Climate Response to Perturbations: Role of Ocean and Sea Ice

Noelle A. Held * Chemical Oceanography 
& Biogeochemistry

Mak Saito Protein Regulation in Trichodesmium and Other Marine Bacteria: 
Observational and Interpretive Biomarkers of Biogeochemical Processes

Julie Jakoboski * Physical 
Oceanography

W. Brechner Owens 
& Robert Todd

Equatorial Ocean Dynamics Impacting Upwelling West of Galápagos 
Archipelago

Meghan Jones * Geological 
Oceanography

S. Adam Soule Geophysical and Geochemical Constraints on Submarine Volcanic Processes

Bryan E. Kaiser * Physical 
Oceanography

Larry Pratt Finescale Abyssal Turbulence: Sources and Modeling

Christopher W. Kinsley * Geochemistry David McGee Reconstructing Atmospheric Changes in Monsoon Regions Using Eolian 
Dust

Megan Jeramaz Lickley Climate Science Susan Solomon Quantifying Uncertainties and Trends in the Climate Change Trajectory

Hannah F. Mark * Marine Geophysics Dan Lizarralde & 
Mark Behn

Seismic and Numerical Constraints on the Formation and Evolution of 
Oceanic Lithosphere

Kelsey Reed Moore Geobiology Tanja Bosak Cyanobacterial Evolution and Interactions with the Proterozoic World 

Matthew B. Osman * Climate Science Sarah Das Greenlandic Ice Archives of North Atlantic Common Era Climate

Deepa Rao * Biological 
Oceanography

Michael Follows Characterizing Cobalamin Cycling by Antarctic Marine Microbes Across 
Multiple Scales

Kevin M. Sutherland * Chemical Oceanography 
& Biogeochemistry

Colleen Hansel New Insights into the Marine Oxygen Cycle from Manganese Oxide 
Minerals and Reactive Oxygen Species

DOCTORAL DEGREES AWARDED   [2020]
NAME PROGRAM ADVISOR THESIS TITLE

* Jointly awarded through the MIT-WHOI Joint Program

MASTER’S DEGREES AWARDED   [2020]                                                                   
NAME PROGRAM ADVISOR THESIS TITLE

BACHELOR’S DEGREES AWARDED   [2020]
NAME PROGRAM ADVISOR THESIS TITLE

Andrew Cummings EAPS - Course XII Richard Binzel & 
Rebecca Masterson

Characterization of Solar X-ray Response Data from the REXIS Instrument

Andrew Iversen EAPS - Course XII Richard Binzel Determining Paleolake Sensitivity to Climate Variability in the Western 
United States Using GIS-modeling

Charlotte Minsky EAPS - Course XII Richard Binzel Studying the Atmosphere of HD 189733 b Using the Rossiter-McLaughlin 
Effect

Kyle Morgenstein EAPS - Course XII Tanja Bosak Exploring the Silicificaion of Microbes and Understanding Their Role in the 
Fossil Record

Matthew Rushlow EAPS - Course XII Taylor Perron Using Machine Learning, Particle Tracking, and Grain Shape Modeling to 
Characterize Bed-load Sediment Transport

Janice Shiu EAPS - Course XII Dara Entekhabi Relationship Between West African Monsoon Precipitation Characteristics 
and Maize Yields Across Sub-Saharan West Africa

Ruth Tweedy EAPS - Course XII David McGee Tufa-Based Reconstructions of Huasco Basin Lake Levels

Jorsua G. Herrera 
Bethencourt

Earth and Planetary 
Sciences

Roger Summons Molecular Characterization and Effect of Diagenesis and Maturation of 
Melanin in the Fossil Record

Stephan D Gallagher * Physical 
Oceanography

Steven Jayne Oceanic Response Observations Due to Passing Tropical Cyclones: An 
Assessment of Drag and Sea Spray Parameterizations

Taylor Kristopher Safrit Planetary Science Amanda Bosh Centaur Shapes and the Origin of Bilobate Jupiter-Family Comets

Tyler J Tamasi * Chemical 
Oceanography

Andrew Babbin Nitrogen Cycling in Tropical Reef-Building Corals: A Case Study From the 
Gardens of the Queen, Cuba

Anuar Togaibekov Geophysics Thomas Herring Monitoring of Oil-production-induced Subsidence and Uplift
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The Department of Earth, Atmospheric and 
Planetary Sciences (EAPS) is MIT’s hub for inter-
disciplinary research into the inaccessible depths 
of Earth, distant planets, and asteroids, turbulent 
oceans and atmospheres, and the origins of life.

We are training tomorrow’s scientific leaders.  
Our fundamental research seeks to understand 
all aspects of the natural world, leading us to a 
better understanding of today’s unprecedented 
global challenges—like climate change, pollu-
tion of our air and waters, escalating risks from 
hurricanes, earthquakes, landslides, rising seas, 
and threatened natural resources.  

The important discoveries made by our faculty 
and students provide vital data to guide pol-
icy-makers and our partners in academia and 
industry toward a more sustainable future for 
our planet.

Gifts from alumni and friends power EAPS ed-
ucation and research. Our faculty and students 
need your support to fuel their pioneering 
work. With federal funding for research under 
increasing threat, your annual support is essen-
tial to ensure that EAPS can continue to be an 
intellectual leader, and to attract and support 
world-class students and faculty. 

SUPPORT THE 
DEPARTMENT

Every single gift has an impact upon the 
strength of our department. Please consider 
an annual gift to EAPS, or a major gift, or a gift 
through your estate plan. Become a member 
of the EAPS Patrons Circle by making a gift or 
pledge of $85,000 or more either to name a 
graduate fellowship for an academic year or  
to add to an existing endowed fellowship fund.  
Or endow your own named fellowship with  
a gift of $1M to help support one graduate  
student per year in perpetuity. Or make your  
gift to any EAPS fund:

• EAPS Discretionary Fund (2734903)  
provides the most flexible support for EAPS. 
(e.g. to seed new research, provide start-up 
funds for new faculty, acquire equipment, or 
pay for student enrichment activities)

• EAPS Graduate Student Support Fund 
(3857220) provides expendable funding for 
EAPS graduate students regardless of specialty, 
and can help leverage other student support

• James L. Elliot Graduate Student Support 
Fund (3297565) – supports graduate students 
in planetary science

• M. Nafi Toksöz Fellowship Fund (3311750) — 
supports graduate students in geophysics

• Theodore Richard Madden ’49 Fellowship 
Fund (3305800) — supports graduate students 
in geology and geophysics

• Sven Treitel ’53 Graduate Student Support 
Fund (3312160) — supports graduate students 
in geophysics and other disciplines

• EAPS Endowed Fund (3138705) — an 
endowed fund generating annual revenue to 
support EAPS education and research

 
For a full list of EAPS funds, and to make a gift 
online, please visit: http://bit.ly/eaps-giving

To make a stock gift, a bequest, or a life income 
gift—or for general questions about EAPS giv-
ing or naming opportunities—please contact 
Angela Ellis, EAPS Senior Development Officer: 
617.253.5796 | aellis@mit.edu

Or visit our website:   
https://eapsweb.mit.edu/giving-alumni

 
Thank you for your continuing support for  
EAPS and MIT. All gifts are counted towards  
the MIT Annual Fund and the MIT Campaign  
for a Better World. 

Giving Opportunities

Earth. Planets. Climate. Life.
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Zoe Aarons (Frederick Middleton Fellow) is a first 
year PhD student in the MIT-WHOI Joint Program 
working with Mick Follows. She is interested in using 
numerical models and satellite remote sensing to 
study phytoplankton ecology and the impacts of 
climate change on phytoplankton productivity. Aarons 
graduated from Bowdoin College in 2019 with a 
degree in earth and oceanographic science.

Diana Dumit (Norman C. Rasmussen Fellow) is a 
PhD student in geology, geobiology, and geochemistry 
working with Andrew Babbin. Her work focuses on 
understanding the role microorganisms have in 
shaping the nitrogen cycle in marine environments 
such as oxygen deficient zones and biofilms in coral 
reefs. When not in the lab, Diana enjoys exploring the 
Northeast and engaging in community outreach.

Samantha Hasler (Professor Patrick M. Hurley 
Fellow) is a first year PhD student in Planetary Science 
working with Kerri Cahoy. She is interested in studying 
exoplanet habitability and atmospheric biosignatures. 
She received her bachelor’s in physics from Southeast 
Missouri State University in 2019.

Faye Hendley (J.H. and E.V. Wade Fellow) is a 
PhD student in climate science, working with Brent 
Minchew and John Marshall. She is interested in the 
dynamics of complex systems and the intersection of 
glaciology, oceanography, and planetary science. Her 
work bridges models and observations at key points 
in the climate system, such as grounding zones of 
Antarctic ice shelves and coastal polynyas.

Brindha Kanniah (M. Nafi Toksöz Fellow) is a first 
year PhD student in geophysics working with Laurent 
Demanet. She is interested in blending machine 
learning methods with computational physics to 
optimize the process of 4D seismic inversion and 
interpretation of Earth’s subsurface for oil and gas 
exploration and production. She earned a bachelor’s in 
physics at MIT, and a master’s in EAPS.

Justin Linick (Callahan-Dee Fellow) is a second-
year PhD student in geophysics working with Brent 
Minchew. He is interested in the kinematics of Antarctic 
glaciers, and he uses remote sensing SAR observations 
to better understand the processes governing rates 
of glacial slip. Justin earned a bachelor’s in physics 
from Trinity University, and is an infantry Marine Corps 
veteran of Iraq and Afghanistan. Before coming to MIT, 
he was an engineer at NASA’s Jet Propulsion Laboratory.

Cassandra Seltzer (Grayce B. Kerr Fellow) joined 
EAPS in the Fall of 2018 to work with Matěj Peč on 
rock physics and deformation. She holds a bachelor’s 
degree in Earth Science and History from the University 
of Michigan, and is interested in the seismic and 
rheologic properties of Earth materials under stress.

Ben Tiger (Norman C. Rasmussen Fellow) is a first 
year PhD student in the MIT-WHOI Joint Program 
working with David McGee. He is broadly interested 
in tropical paleoclimatology and stable isotope 
geochemistry. Before coming to MIT, he was an 
undergraduate at Washington University in Saint Louis, 
majoring in geochemistry and minoring in philosophy, 
where he conducted research reconstructing the 
paleoenvironment of the high Peruvian Andes using 
the biogeochemistry of lake sediments. 

Piedong Wang (John H. Carlson Fellow ) is a PhD 
student in climate science working with Susan 
Solomon. His work focuses on the role of the ocean in 
affecting lifetimes and emission estimates of ozone 
depleting chemicals. Before joining MIT, he did his 
undergraduate in UW-Madison majoring in atmospheric 
and oceanographic science and applied math. In his 
spare time, Peidong enjoys cooking and bicycling.

Julia Wilcots (Theodore R. Madden [1949] Fellow) 
is a fourth year PhD student in geology, geobiology 
and geochemistry working with Kristin Bergmann. 
Her research focuses on the carbonate rock record at 
a variety of spatial and temporal scales. She aims to 
understand how shallow marine environments and 
climate have changed throughout Earth history. Within 
EAPS, she has served as ESAC president (EAPS Student 
Advisory Council) and is a co-founder and co-leader of 
TIDE (Towards Inclusion, Diversity, and Equity in EAPS).

Catherine Wilka (Warren Klein Fellow) is a PhD 
student in climate physics and chemistry working 
with Susan Solomon. Her work focuses on chemical 
changes in the stratosphere due to the monsoon and 
the influences of volcanoes. In her free time, Catherine 
is learning to sail on the Charles River and enjoys 
sampling the local Cambridge culinary scene.

Mathilde Wimez (Sven Treitel [1953] Fellow) is 
a third year PhD student in the Earthquakes Goup 
with William Frank. She works on the detection and 
characterization of long period earthquakes in volcanic 
swarms in Antarctica and Kamchatka. She also studies 
with Leigh Royden on the relation between dynamic 
pressure, depth and age of the Pacific’s sea floor. She is 
widely interested in volcanism and related mechanisms 
(e.g. seismology, magmatism, hydrology, glaciology).
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“Rebuilding marine life represents a doable Grand Challenge for humanity, an ethical obligation 
and a smart economic objective to achieve a sustainable future,” writes EAPS postdoctoral 
fellow Greg Britten and his co-authors from the Simons Collaboration on Computational 
Biogeochemical Modeling of Marine Ecosystems (CBIOMES) in a recent Nature review paper 
studying the history of marine conservation and recovery, where they argue that biodiversity 
trends indicate aggressive interventions—including mitigating climate change—could lead to 
substantial recovery of the abundance, structure and function of marine life by 2050.  

» Read the story on page 10.
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