Oceans Ahoy!
Unlocking the secrets of the blue
marble we call home: EAPS scientists
working collaboratively to leverage our
unique wealth of physical, chemical,
and biological ocean know-how. p.3 «
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Dear Alumni and Friends,
Delighted with the response
we have received to our online
newsletter, I am excited to share
with you this new print edition
aimed at further strengthening
our community by keeping
you up-to-date with all that is
Rob van der Hilst
EAPS Department Head and Schlumberger
happening in the Department
Professor of Earth Sciences
of Earth, Atmospheric and
Planetary Sciences (EAPS).
At the start of another academic year at MIT, the campus is once
again alive with energy and excitement. This year, EAPS welcomed 30
first-year graduate students, 21 undergraduate majors, and three new
faculty: Assistant Professor of Geophysics Germán Prieto, Assistant
Professor of Planetary Sciences Hilke Schlichting, and Associate
Professor Mick Follows, a leading biogeochemical modeler, who was
promoted from Senior Research Scientist. (You can read more about
Germán, Hilke, and Mick later in this issue.)
Mick Follows’ work is also featured in our lead article, Oceans Ahoy,
which highlights EAPS’ ocean-related research.
continued on page 2
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A Campus United
The 21-story EAPS Green Building (Bldg. 54) following
the Boston Marathon bombings, when its windows were
illuminated to resemble a giant American flag.
Photo via Twitter: Tom O’Keefe (@BostonTweet)

continued from page 1

Also in this issue you can learn about the “secret” lives of
our graduate students, as revealed by atmospheric chemist
Sarvesh Garimella; a recent geochronology study in Sam
Bowring’s lab confirming the role of volcanic activity in
triggering the end-Triassic extinction; and news of MIT’s
Transiting Exoplanet Survey Satellite (TESS), a NASA
project, co-led by EAPS professor Sara Seager, selected for
a planned launch in 2017.
Against the somber backdrop of the Boston bombings this
spring, there were many bright spots for our department.
For instance, Sam Bowring was elected to the American
Academy for Arts and Sciences and Susan Solomon
received the Vetlesen Prize. As EAPSpeaks goes to press, it
has also been announced that Sara Seager was awarded a
2013 MacArthur Fellowship and John Marshall the 2014
Sverdrup Medal of the American Meteorological Society.
It has been an especially momentous year for Maria Zuber.
Maria was appointed MIT’s Vice President for Research and
nominated by President Obama for a seat on the National
Science Board, roles in which she will continue her strong
advocacy for federal investment in academic research.
This spring she delivered the annual Killian Award Lecture,
sharing findings from NASA’s Gravity Recovery and Interior
Laboratory (GRAIL) mission, which she leads.
In other faculty news, two professors retired: atmospheric
physicist Richard (Dick) Lindzen, after a 29-year career at
MIT, and physical oceanographer Carl Wunsch, who has
been a fixture at the Institute for more than 50 years. Their
active leadership will be missed.
Other changes have involved space. In the spring the
headquarters of the Earth Resources Laboratory moved
to the second floor of the Green Building, into the space
formerly occupied by the Lindgren Library. This move

inspired a major overhaul of EAPS’
classrooms as a whole, allowing us to
establish a hub for the MIT-WHOI
(Woods Hole Oceanographic Institution)
Joint Program, with classrooms and
offices for the students and WHOI
leadership on the 8th floor. Already,
having the 8th and 9th floors of the Green Building as a
core for the administration and education facilities of EAPS
and the Joint Program has created a new — and welcome —
center of mass in the Green Building.
I do hope you enjoy this new printed version of EAPSpeaks
and encourage you to let us know what you think at
eapsnewsletter@mit.edu. Your ongoing participation in
EAPS is very important to me, and I hope you will stay
connected with our community.
Sincerely yours,

Robert van der Hilst
P.S. For up-to-the-minute EAPS news, please visit
our website eapsweb.mit.edu/news or follow us on
Facebook: facebook.com/EAPS.MIT
If you have not been receiving the biannual online version
of EAPSpeaks, please e-mail us at: eapsnewletter@mit.edu
Better yet, register for a permanent @alum.mit.edu alias
on the MIT Alumni Association website:
http://alum.mit.edu/benefits/AlumniBenefits

EAPSpeaks is published annually by the MIT Department of Earth, Atmospheric
and Planetary Sciences to keep our alumni and friends informed about the
department’s educational and research activities and its faculty, students, and
staff. We welcome your news and comments. Please send correspondence to
eapsnewsletter@mit.edu
Helen Hill
Editor-in-chief, EAPSpeaks
Heather Queyrouze
Designer, EAPSpeaks
Contributing writers: Dawn Adelson, Jennifer Chu, Sarvesh Garimella, Helen Hill,
and Robert van der Hilst
Photography: Helen Hill except as noted

Oceans Ahoy!
By Helen Hill | EAPS Communications Office

The ocean covers 70 percent of the Earth’s surface,
harbors 99 percent of its habitat, and holds roughly the
same amount of heat in its upper 10m as the entire
atmosphere. It also contains approximately fifty times
the amount of carbon dioxide as the atmosphere and
almost all of Earth’s water. The ocean circulates heat,
carbon, and water around the globe, exchanging properties
with the atmosphere, the biosphere, and the cryosphere
in ways that we are only just beginning to be able to
systematically observe and understand.
EAPS is the center for much of MIT’s work in the ocean
sciences. Our researchers—whether their focus is ocean
physics, chemistry, or biology or whether they work in the
lab, at sea, or on computers, undertake research questions
across all these disciplines. Their aim is to further
understanding of past, present, and future behavior of
the ocean and the ocean’s interconnection with the other
components of the Earth system, such as the atmosphere,
in order to better understand changes in climate. Here are
a few examples:
Professor of Ocean Geochemistry and MIT Director of
the MIT-WHOI (Woods Hole Oceanographic Institution)
Joint Program Ed Boyle studies the distribution of trace
elements in the ocean, focusing on anthropogenic lead
emissions. Among his team’s findings are that lead
concentrations in the open Indian Ocean, as well as closer
to population centers such as Singapore, are now actually
higher than in the northern Atlantic and northern Pacific—
two regions where lead levels once high, have been falling
since the phasing out of leaded gasoline.
Assistant Professor David McGee’s research focuses
on building and interpreting records of past climate
change using seafloor sediments. In much of the world’s
oceans, sediments preserve continuous archives of past
conditions in the overlying water column and atmosphere,

enabling unique insights into the patterns and drivers
of past climate change. Much of McGee’s work involves
reconstructing inputs of windblown dust to the ocean over
the glacial-interglacial cycles and millennial-scale climate
changes of the last 200,000 years; recent work has used
a series of sediment cores from North Africa’s western
coast to reconstruct changes in dust emissions from the
Sahara Desert from the peak of the last ice age to the more
recent past.
Associate Professor Mick Follows uses data analysis and
models to investigate the connections between ocean
circulation, biogeochemical cycles, and marine ecosystems.
A detailed understanding of marine microbes, which
provide half of the world’s total oxygen, is critical to our
understanding of how the ocean ecosystem affects climate
change. He and his research team have created a powerful
new marine ecosystem model that, when initialized with
many phytoplankton types whose physiological traits
have been determined stochastically, results in emergent
community structure and biogeography consistent with
known distributions of microbes in the global oceans.
EAPS is not the only institution at MIT undertaking marine
research. MIT as a whole boasts a vibrant community of
scientists, engineers, and social researchers committed to
advancing understanding of the oceans and harnessing
their resources sustainably. Working closely
with WHOI, these researchers, with representatives in
all five of MIT’s schools, are tackling some of the biggest
challenges facing us today, such as climate change,
overfishing, and pollution.
Oceans at MIT, a dynamic umbrella organization aimed
at fostering cross-institute, ocean-flavored collaboration,
is a new venture spearheaded by a small group of faculty,
among them EAPS Professor of Oceanography John
Marshall, a leading figure in the study of the relationship
between the ocean and climate. Be sure to bookmark
oceans.mit.edu to keep up-to-date with MIT-wide
developments in ocean-related research.◯

Get to know other EAPS oceanographers, and investigate some of
the projects they steward in the EAPSpeaks Spring 2013 online newsletter:
eapsweb.mit.edu/oceans-ahoy
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Faculty News

Hilke Schlichting

New Faculty: Assistant Professor,
Hilke Schlichting
Mick Follows

Mick Follows Appointed Associate Professor
Mick Follows, recent recipient of a Gordon and Betty
Moore Foundation Marine Microbial Ecology Award
and longtime Senior Research Scientist, appointed
as Associate Professor (with tenure).
Mick Follows, who has been at MIT since 1992, seeks to
understand how the interactions of physical, chemical, and
biological processes modulate the structure and function
of marine microbial communities and regulate the oceanic
cycles of carbon and nutrient elements on global and
climate scales. Using idealized theory, numerical models,
and the analysis of observed data, he and his group seek to
identify the relationships of individuals and communities
to their environment, connecting cellular-scale processes
to global microbial community structure. In particular
the Darwin Project has developed a suite of computer
models of marine microbial communities in which a
diverse range of organisms are explicitly represented. These
models, in which ecosystem structure is an emergent
property determined by the relative fitness of the simulated
organisms in specific physical, chemical and predatory
environments, are helping researchers understand and
simulate the relationships between climate change, marine
ecosystems, and the ocean carbon cycle.
Follows holds a PhD (1991) in atmospheric science from
the University of East Anglia, UK. He is a fellow of the
American Academy of Microbiologists.◯

Planetary scientist Hilke Schlichting joins the faculty
as an Assistant Professor.
Hilke Schlichting’s research interests are wide-ranging,
spanning all aspects of planet formation theory, extrasolar
planets, and solar system dynamics.
Recent work has concerned the study of small objects
in the Kuiper belt using archival data taken by the Fine
Guidance Sensors on board of the Hubble Space Telescope.
Sub-kilometer-sized Kuiper belt objects (KBOs) are too
faint to be discovered in reflected light, but the signature
of their occultations of background stars can be detected.
By determining the abundance and spatial distribution
of sub-kilometer-sized KBOs, Schlichting and co-workers
expect to be able to probe their collisional and dynamical
evolution as well as their material properties. These small
KBOs provide a link between our Kuiper Belt and the dustproducing debris disks observed around other stars.
Schlichting earned her undergraduate degree at Cambridge
University in England and her doctorate from Caltech where
she was advised by Re’em Sari. Prior to her move east this
summer, she completed a postdoctoral fellowship at the
UCLA Institute for Planets and Exoplanets.◯

Faculty and Senior Research Scientist
Awards and Recognitions

Germán Prieto

New Faculty: Assistant Professor,
Germán Prieto
Seismologist Germán Prieto joins the faculty
as an Assistant Professor.
Germán Prieto’s main interest is in the use of seismic
records to understand earthquake sources, the Earth’s
interior, and how each affects the ground motions that we
feel on the surface.
Seismological observations are affected by the internal
structure of the Earth, for example, amplification of seismic
waves in sedimentary basins. The nature of the earthquake
source also has a significant impact on ground motions,
and Prieto is interested in a better understanding of
earthquake ruptures — e.g.,are large earthquakes different
from the more common small ones? A particular interest
is whether the earthquake process is self-similar — e.g., is
an M = 8.0 earthquake simply an M = 2.0 earthquake
scaled by a large factor or is the physics of the two
processes different?
After receiving his Bachelor’s degree in geology from the
Universidad Nacional de Colombia, Prieto obtained his
doctorate in earth sciences from Scripps (UC San Diego).
Since 2009 Prieto has been an assistant professor in
the physics department at the Universidad de los
Andes, Colombia.◯

Robert R. Shrock Professor of Geology Samuel A.
Bowring was elected to the American Academy of
Arts and Sciences | Senior Research Scientist William
Durham was elected to the German National Academy
of Sciences Leopolina | Cecil and Ida Green Professor
of Atmospheric Science Kerry Emanuel was awarded
Deerfield Academy’s Heritage Award | Associate
Professor Michael Follows was elected a Fellow of the
American Academy of Microbiologists | Cecil and Ida
Green Professor of Geology Timothy Grove was elected
an Honorary Fellow of the Geochemical Society and
the European Association of Geochemistry | Cecil and
Ida Green Professor of Earth Sciences and Director
of ERL Brad Hager was awarded the AGU’s Lehman
Medal | Principal Research Scientist Robert King is the
inaugural recipient of the AGU’s new Ivan I. Mueller
Award | Cecil and Ida Green Professor of Oceanography
John Marshall was awarded the AMS’s 2014 Sverdrup
Medal | Professor of Meteorology R. Alan Plumb was
awarded the Jule G. Charney Award of the American
Meteorological Society | Professor of Geology and
Geophysics Leigh Royden received the 2013 Stephan
Mueller Medal of the European Geophysical Union |
Class of ‘41 Professor Sara Seager (Chair of the Program
in Planetary Science) was awarded a MacArthur
Fellowship. She was previously named one of the “25
Most Influential People in Space” by Time Magazine
| Esther and Harold E. Edgerton Career Development
Assistant Professor, atmospheric chemist Noelle Eckley
Selin was awarded a Leopold Leadership Fellowship
| Ellen Swallow Richards Professor of Atmospheric
Chemistry and Climate Science Susan Solomon won
the 2012 Vetlesen Prize and was elected Honory Fellow
of the American Meteorological Society | Professor
Emeritus John Southard was awarded the Twenhofel
Medal from the Society of Sedimentary Geology (SEPM)
| Professor of Geophysics Daniel H. Rothman was
elected to the American Physical Society | Professor
Emeritus Carl Wunsch was elected an Honorary Fellow
of the Royal Meteorological Society.

Earth, Atmospheric and Planetary Sciences | MIT School of Science

6 | EAPSpeaks Fall 2013

Carl Wunsch

Carl Wunsch Retires
Physical oceanographer and former Cecil and Ida Green
Professor of Physical Oceanography Carl Wunsch retires.

Dick Lindzen

Dick Lindzen Retires
Atmospheric physicist and former Alfred P. Sloan Professor
of Meteorology Richard (Dick) Lindzen retires.
Dick Lindzen is known for his work on the dynamics of
the middle atmosphere, atmospheric tides, and ozone
photochemistry. During a career spanning over 30 years,
he has published more than 200 scientific papers and
books and was a lead author of Chapter 7, ‘Physical Climate
Processes and Feedbacks,’ of the IPCC Third Assessment
Report on Climate Change.
Lindzen, who was educated at Harvard (SM, ‘61, AB, ‘60),
completed his PhD Radiative and Photochemical Processes
in Strato- and Mesospheric Dynamics in 1965 advised
by R.M. Goody. He moved to MIT in 1983, having held
positions at the University of Washington (1964–1965),
Institute for Theoretical Meteorology, University of Oslo
(1965–1966), National Center for Atmospheric Research
(NCAR) (1966–1967), University of Chicago (1968–1972)
and Harvard University (1972–1983). He also briefly held a
position as Visiting Lecturer at UCLA in 1967.
He is the author of a standard textbook on atmospheric
dynamics Dynamics of Atmospheric Physics, and co-author
of the monograph Atmospheric Tides.
Among his EAPS students are Daniel Kirk-Davidoff (PhD
MIT 1991), now Assistant Professor at the University of
Maryland, and Gerard Roe (PhD MIT 1999) currently
Adjunct Associate Professor at the University of Washington.
Lindzen holds the AGU’s Macelwane Medal, and the
AMS’s Charney Award. He is a member of the National
Academy of Sciences.◯

With an SB in mathematics (1962) and a PhD in geophysics
(1966) advised by Henry Stommel, followed by an entire
professional career at MIT, Carl Wunsch is an MIT-lifer.
Wunsch has worked on many aspects of physical
oceanography and its climate implications, with emphasis
on observations of all types — including the global-scale,
using satellites and acoustic tomography. His interests
exploit mathematical methods such as inverse theory and
state estimation for understanding of the ocean circulation
and climate.
He has published over 250 scientific papers and is
the author of several books including, Ocean Acoustic
Tomography (with W. Munk and P. Worcester); The Ocean
Circulation Inverse Problem; and Discrete Inverse and State
Estimation Problems.
Former students include Nelson Hogg (PhD MIT 1971)
now Scientist Emeritus at WHOI, Dean Roemmich (PhD
MIT 1979) now a professor at Scripps, Lee-leung Fu (PhD
MIT 1980) now a project scientist at NASA, JPL, and Eli
Tziperman, now a Professor of Oceanography and Applied
Physics at Harvard.
Wunsch is a member of the National Academy of Sciences,
a Foreign Member of the Royal Society of London, and a
Fellow of the American Academy of Arts and Sciences and
has received many awards, among them the AGU’s Bowie
Medal and the IAPSO’s Prince Albert 1st Medal.◯

EAPS Events

Maria Zuber; Photo by Dominick Reuter

Mapping the Early History of the Moon
41st Annual Killian Lecture with Maria Zuber

Susan Solomon

What the Past Teaches: Meeting Today’s
Global Environmental Challenges
School of Science Colloquium with Susan Solomon
Few can speak with as much authority on the topic of
environmental success as Susan Solomon.
An MIT professor of atmospheric chemistry and climate
science, Solomon was the first to identify the chemical
process that causes the ozone hole, and she made some
of the first measurements in Antarctica demonstrating that
chlorine-containing chemicals that used to be in refrigerators
and spray cans are the cause of ozone depletion.
As the presenter of this year’s MIT School of Science
Dean’s Colloquium, Solomon used the phasing out of these
chemicals, known as chlorofluorocarbons (CFCs), as well
as the phasing out of lead in indoor paint and gasoline, as
successful examples from which the world could learn how to
meet today’s most critical global challenge: climate change.
The Dean’s colloquium series was established to recognize
and celebrate scientists who have chosen innovative, nontraditional career paths and been unusually successful.
Solomon, who joined the MIT faculty in January 2012, is
also a recipient of the National Medal of Science and co-led
the science assessment of the most recent report of the
Intergovernmental Panel on Climate Change, which won
the 2007 Nobel Peace Prize.◯

Maria Zuber, the E.A. Griswold Professor of Geophysics
and MIT’s vice president for research, shared results from
her enormously successful GRAIL mission when she
delivered the 41st annual Killian Faculty Achievement Award
Lecture in March. The award, established in 1971 in honor
of MIT’s 10th president, James R. Killian Jr., recognizes
extraordinary professional accomplishments by MIT faculty.
Candidates are nominated by their peers — an honor in
itself, Zuber said, given the caliber of MIT’s faculty.
“It’s impossible to overstate how humbled I am,” Zuber
told a packed auditorium. “When I first came to MIT,
I thought, ‘If I could just be average here, I would be
world-class.’”◯

Mark Your Calenders
EAPS Reception at AGU Fall Meeting 2013
Monday, December 9, 2013 | 6:00 - 9:00 p.m.
Atrium of the San Francisco Marriott Marquis
780 Mission Street, San Francisco, California
Register Online: alumic.mit.edu/eapsagu2013
EAPS Commencement Reception
Friday, June 6, 2014 | 2:00 - 5:00 p.m.
EAPS Green Building 54-923/915
Join us to congratulate 2014’s graduating Bachelor’s,
Master’s, and Doctoral candidates.
Read full stories, find future EAPS events, and let us
know what you have coming up: eapsweb.mit.edu/events

Earth, Atmospheric and Planetary Sciences | MIT School of Science
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Classroom Earth
To achieve the essential synergy between theory and observation necessary to understand
natural processes, EAPS members must often leave the lab and go out into the field. Find out
where some of these latter-day explorers travel and read their full stories at:
eapsweb.mit.edu/classroom-earth

Lecturer,
Amanda Bosh
Flagstaff, AZ (Lowell
Observatory)

Graduate Student,
Britta Voss
British Columbia

Graduate Student
Jamie Collins
Mid-Atlantic Ridge

Impact: Amanda Bosh, and students Stephanie
Sallum (’12) and Kristin Berry (’13), travelled
to Arizona to look for potential occultation
candidates for Pluto, in order to study and
monitor any recent changes in its atmosphere.

Impact: Britta Voss and co-workers from WHOI
are studying biogeochemical cycling in the
Fraser River and in particular how carbon and
minerals are transported and transformed
within river networks.

Impact: Jamie Collins participated in a cruise
from the Azores to Iceland as part of the North
Atlantic Virus Infection of Coccolithosphores
Expedition, a project seeking to characterize
the role of viruses in the annual bloom of
coccolithosphores.

Graduate Student,
Alice Alpert
Jarvis Island

Graduate Student,
Seth Burgess
Noril’sk, Siberia

Postdoc,
Gonzalo Carrasco
Coast of Kuwait

Associate Professor,
Dan Cziczo
Karlsruhe, Germany

Graduate Student,
Nicholas Van Buer
Ladakh, Jammu and
Kasmir, India

Impact: Alice Alpert joined a team investigating
how the unique properties of the Equatorial
Undercurrent (EU) affect the reefs on small
islands against which it upwells. The EU’s cool
and nutrient rich waters promote coral health,
perhaps giving them greater resilience in a
changing climate.

Impact: Part of a multi-season project, Seth
Burgess accompanied by Professors Sam
Bowring and Lindy Elkins-Tanton with graduate
student Ben Black, are investigating whether
or not the absolute age of the Siberian Traps
large igneous province permits it to have been a
plausible trigger for the end-Permian extinction.

Impact: By looking at Pb, Zn, Cd, and Cu in
seawater, sediments, and corals off shore of
Kuwait, Gonzalo Carrasco is seeking to establish
the anthropogenic signal of these pollutants
through the past 70 years of accelerated regional
industrialization.

Impact: Dan Cziczo, accompanied by graduate
student Sarvesh Garimella, spent time at the
Aerosol Interactions and Dynamics Chamber at
the Karlsruhe Institute of Technology, the leading
facility for making ice clouds under controlled
conditions.

Impact: Ladakh is a former island arc trapped
between India and Asia. Nicholas Van Buer went
there to study the geology of the region seeking
a better understanding of the geologic history of
the India-Asia collision at that location.

Travel the World with MIT: Look for upcoming EAPS faculty-led trips to Antarctica, Alaska, the
Mojave Desert, and New Zealand at alum.mit.edu/travel

Earth, Atmospheric and Planetary Sciences | MIT School of Science
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EAPS in the News
EAPS department members are world-renowned experts in their fields. Not only do our professors and
researchers comment on the news, they make the news. Read the full stories: eapsweb.mit.edu/news

NASA Selects MIT-led TESS
Project for 2017 Mission
Excerpted from an MIT News office story | MIT News

This spring NASA selected MIT’s Transiting Exoplanet
Survey Satellite (TESS) project, co-led by EAPS professor
of planetary science and resident exoplanet expert Sara
Seager, for a planned launch in 2017. TESS will carry
out the first space-borne all-sky transit survey, covering
four hundred times as much sky as previous missions.
Expected to identify thousands of new planets in the
solar neighborhood, a special focus will be on planets
comparable in size to the Earth.
Artist’s rendering of TESS in orbit - Illustration credit: Chet Beals/ MIT Lincoln Lab

TESS relies upon a number of
innovations developed by the MIT team “The selection of TESS has just accelerated our
over the past seven years. In particular
chances of finding life on another planet within
the TESS team was able to devise a
the next decade” - Sara Seager
special new ‘Goldilocks’ orbit for the
spacecraft — one which is not too close, and not too far, from both the Earth and the moon. As a result, every two weeks
TESS approaches close enough to the Earth for high data-downlink rates, while remaining above the planet’s harmful
radiation belts. This special orbit will remain stable for decades, keeping TESS’s sensitive cameras in a dependable
temperature range.
With TESS, it will be possible to study the masses, sizes, densities, orbits, and atmospheres of a large cohort of small
planets, including a sample of rocky worlds in the habitable zones of their host stars. TESS will provide prime targets
for further characterization by the James Webb Space Telescope, as well as other large ground-based and space-based
telescopes of the future.◯

The Secret Lives of Researchers: Head in the Clouds
Excerpted from a story by Sarvesh Garimella | EAPS

How clouds behave in Earth’s climate system remains one of the largest sources of uncertainty in climate science today.
EAPS graduate student Sarvesh Garimella uses laboratory studies and models to look at how aerosol particles interact
with water vapor in the atmosphere to form different types of clouds.
Considered in isolation, atmospheric aerosols tend to have a net cooling effect on the climate system since they reflect
and scatter incoming solar radiation, preventing it from reaching the planet’s surface. However, when these particles
interact with water they form clouds, which can either cool or warm the Earth since they can reflect light back to space as
well as prevent heat from escaping the Earth. continued on opposite page

Such aerosols are extremely abundant in Earth’s
atmosphere where they are responsible for significant
cloud seeding. In addition, mineral dust often contains
biological or anthropogenic materials, which can
drastically alter cloud-seeding ability.
Using cloud chambers to study droplet or ice crystal
formation in the presence of aerosol particles, Garimella
is able to compare the cloud-seeding properties of
different types of atmospheric particles. In this way he
is probing how mineral dust aerosols — those blown
from arid regions — affect the ability of clouds to
form, enabling him to make deductions about possible
broader climatic impact.◯

“In order to understand how Earth’s climate will evolve as a result
of human activities, we need to pin down the role of aerosols
and clouds.” - Sarvesh Garimella

A Fiery Conclusion
Excerpted from a story by Jennifer Chu | MIT News

More than 200 million years ago, a massive extinction decimated over 75 percent of marine and terrestrial species,
marking the end of the Triassic period and the onset of the Jurassic.
This devastating event cleared the way for dinosaurs to dominate the Earth for the next 135 million years, taking over
ecological niches formerly occupied by other marine and terrestrial species.
While it’s not entirely clear what caused the end-Triassic
extinction, most scientists agree on a likely scenario:
Over a relatively short period of time, massive volcanic
eruptions from a large region known as the Central
Atlantic Magmatic Province spewed forth huge amounts
of lava and gas, including carbon dioxide, sulfur, and
methane.

Image credit: USGS

This sudden release of gases into the atmosphere is
understood to have created intense global warming
and acidification of the oceans that ultimately killed off
thousands of plant and animal species.
Now under the leadership of Professor Sam Bowring,
EAPS’ Isotope Geochemistry and Geochronology Lab,
which specializes in high precision dating of geologic
events, together with researchers from Columbia
University and elsewhere, have been able to determine
that these eruptions and
the extinctions are indeed
“If you really want to make the case that an eruption caused
coincident, providing strong
an extinction, you have to be able to show at the highest
evidence that volcanic activity
possible precision that the eruption of the basalt and the
did indeed trigger the endextinction occurred at exactly the same time” - Sam Bowring
Triassic extinction.◯
Earth, Atmospheric and Planetary Sciences | MIT School of Science
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Doctoral Degrees Awarded 2012-2013
NAME

PROGRAM

ADVISOR

THESIS TITLE

Terrence Blackburn

Geology, Geobiology,
and Geochemistry

Sam Bowring

Integrating High Precision U-Pb Geochronologic Data with Dynamic
Models of Earth Processes

Kyle Bradley

Geology, Geobiology,
and Geochemistry

Leigh Royden

The Roof of the Cyclades: A Structural, Stratigraphic, and Paleomagnetic
Study of Neogene Extensional Tectonics in Central Greece

Holly Dail

Physical Oceanography Carl Wunsch

Atlantic Ocean Circulation at the Last Glacial Maximum: Inferences from
Data and Models

Daniela Domeisen

Climate, Physics,
and Chemistry

Alan Plumb

Stratosphere-Troposphere Interaction during Stratospheric Sudden Warming Events

Diane Ivy

Atmospheric Science

Ron Prinn

Trends and Inferred Emissions of Atmospheric High Molecular Weight Perfluorocarbons

Carolyn Buchwald

Chemical
Oceanography

Karen Casciotti
(WHOI)

Nitrogen Cycling in Oxygen Deficient Zones: Insights from 15N and 18O of
Nitrite and Nitrate

Ru Chen

Physical Oceanography Carl Wunsch

Energy Pathways and Structures of Oceanic Eddies from the ECCO2 State
Estimate and Simplified Models

Rebecca Walsh Dell

Physical Oceanography Lawrence Pratt
(WHOI)

Boundary Layer Dynamics and Deep Ocean Mixing in Mid-Atlantic
Ridge Canyons

Malte Jansen

Climate, Physics,
and Chemistry

Raf Ferrari

Equilibration of an Atmosphere by Geostrophic Turbulence

Chris Kempes

Climate, Physics,
and Chemistry

Mick Follows

The Physical, Environmental, and Evolutionary Determinants of
Biological Architecture

R. Shane McGary

Marine Geology
and Geophysics

Robert Evans (WHOI)

The CAFE Experiment: A Joint Seismic and MT Investigation of the
Cascadia Subduction System

Laura Meredith

Climate, Physics,
and Chemistry

Ron Prinn

Field Measurement of the Fate of Atmospheric H2 in a Forest Environment:
From Canopy to Soil

Stephanie Owens

Chemical
Oceanography

Kenneth Buessler
(WHOI)

Advances in Measurements of Particle Cycling and Fluxes in the Ocean

Claire Pontbriand

Marine Geology
and Geophysics

Rob Sohn (WHOI)

Deep Explosive Volcanism on the Gakkel Ridge and Seismological
Constraints on Shallow Recharge at TAG Active Mound

Kimberly Poppendorf

Chemical
Oceanography

Benjamin Von Mooy
(WHOI)

Marine Microbial Intact Polar Diacylglycerolipids and their Application in
the Study of Nutrient Stress and Bacterial Production

Julian Schanze

Physical Oceanography Raymond Schmitt
(WHOI)

The Production of Temperature and Salinity Variance and Covariance:
Implications for Mixing

Wilken-Jon von Appen

Physical Oceanography Robert Pickart (WHOI)

Moored Observations of Shelfbreak Processes at the Inflow to and Outflow
from the Arctic Ocean

Cimarron Wortham

Physical Oceanography Carl Wunsch

A Multi-Dimensional Spectral Description of Ocean Variability with Applications

Daniel Chavas

Atmospheric Science

Equilibrium Tropical Cyclone Size in Radiative-Convective Equilibrium

Sophie Clayton

Physical Oceanography Mick Follows

Physical Influences on Phytoplankton Ecology: Models and Observations

Anita Ganesan

Atmospheric Science

Ron Prinn

Quantifying Emissions of Greenhouse Gases from South Asia Through a
Targeted Measurement Campaign

Renyu Hu

Planetary Science

Sara Seager

Atmospheric Photochemistry, Surface Features, and Potential Biosignature
Gases of Terrestrial Exoplanets

Jong-Mi Lee

Chemical
Oceanography

Edward Boyle

Evolution of Anthropogenic Pb and Pb Isotopes in the Deep North Atlantic
Ocean and the Indian Ocean

Nathaniel Miller

Marine Geology
and Geophysics

Daniel Lizarralde
(WHOI)

Evolution of Oceanic Margins: Rifting in the Gulf of California and
Sediment Diapirism and Mantle Hydration during Subduction

Fuxian Song

Geophysics

M. Nafi Toksöz

Microseismic Mapping and Source Characterization for Hydrofracture
Monitoring: A Full-Waveform Approach

Kerry Emanuel

Doctoral Degrees Awarded 2012-2013

continued

NAME

PROGRAM

ADVISOR

Nicholas Woods

Physical Oceanography David Fratantoni
(WHOI) and
Glenn Flierl

Physical Controls on Copepod Aggregations in the Gulf of Maine

Amanda Zangari

Planetary Science

Investigating Spatial Variation in the Surface and Atmosphere of Pluto
Through Stellar Occultations and PSF Photometry

Richard Binzel

THESIS TITLE

Master’s Degrees Awarded 2012-2013
NAME

PROGRAM

ADVISOR

THESIS TITLE

Veronique Dansereau

Physical Oceanography Patrick Heimbach

Ice Shelf-Ocean Interactions in a General Circulation Model: Melt-Rate
Modulation Due to Mean Flow and Tidal Currents

Hendrik Lenferink

Geophysics

Bradford Hager

Weakening of Ice by Magnesium Perchlorate Hydrate

Anastasia Maheras

Atmospheric Science

Kerry Emanuel

Assessing United States Hurricane Damage Under Different
Environmental Conditions
The Effects of Ocean Eddies on Tropical Cyclones

Sara Bosshart

Marine Geology
and Geophysics

Delia Oppo (WHOI)

Climate Controls on Coral Growth in the Caribbean

Tristan Kading

Chemical
Oceanography

Sune Nielsen (WHOI)

Distribution of Thiols in the Northwest Atlantic Ocean

Stephen Messenger

Planetary Science

Sara Seager

Detectability of Biosignature Gases in the Atmospheres of Terrestrial
Exoplanets

Sedar Sahin

Geophysics

Thomas Herring

Surface Deformation Analysis Over A Hydrocarbon Reservoir Using InSAR
with ALOS-PALSAR Data

Mirna Slim

Geophysics

Taylor Perron

Influence of Topographic Stress on Rock Fracture: A Two-Dimensional
Numerical Model for Arbitrary Surface Topography and Comparisons with
Borehole Observations

Aimée Gillespie

Geology, Geobiology,
and Geochemistry

Roger Summons

Organic Matter Preserved in Modern Ooids from Shark Bay and the Bahamas

Tyler Goepfert

Chemical
Oceanography

Mak Saito (WHOI)

Urea and Nickel Utilization in Marine Cyanobacteria as Evaluated by
Incubation, Proteomic, and Uptake Techniques

Clarion Hess

Geology, Geobiology,
and Geochemistry

Alison Malcolm

Geologic Interpretations of the Diffusion Coefficient as Estimated from
Microseismic Data from the Cianten Caldera

Jessica Ruprecht

Planetary Science

Richard Binzel

Astronomical Studies of Solar System Bodies 2060 Chiron and 1 Ceres

Bachelor’s Degrees Awarded 2012-2013
NAME

PROGRAM

ADVISOR

THESIS TITLE

Zsuzsa Megyery

Undergraduate

Sara Seager

Sizing the X-ray Spectral Resolution Limits of the Regolith X-Ray Imaging
Spectrometer (REXIS) Instrument at Asteroid 1999RQ36

Shaena R. Berlin

Undergraduate

Dan Cziczo

Preparing an Electrodynamic Balance for Aerosol Nucleation Studies

Kristin L. Berry

Undergraduate

Richard Binzel

QX Pup: The Fascinating Yolk of the Rotten Egg Nebula

Stephanie Gibson

Undergraduate

Richard Binzel

Comparison of PSF Fitting Methods for Determining Centroids of Stars

Phoebe Henderson

Undergraduate

Richard Binzel

Rotationally Resolved Visible Spectroscopy of the Asteroid 1 Ceres

Molly M. Martin

Undergraduate

Edward Boyle

Dissolved Copper and Zinc in the Eastern South Pacific

T. Ben Thompson

Undergraduate

Oliver Jagoutz

Active Deformation of the Shargyn Basin, a Transpressional Strike-slip
Intersection in Western Mongolia
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Alexander Miltenberger Physical Oceanography Steven Jayne (WHOI)
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MacArthur ‘Genius Grant’ Award for
Professor Sara Seager
Adapted from the MacArthur Foundation’s story Meet the Class of 2013

MIT professor and astrophysicist Sara Seager is among
24 recipients nationwide of 2013 MacArthur Fellowships,
sometimes referred to as “genius grants.”
The fellowships, which were established in 1981 and are
awarded annually, carry a $625,000 prize which recipients
are free to use as they see fit. Seager joins 18 MIT faculty
members and three staff members at the Institute who
have won MacArthur Fellowships.
The MacArthur Foundation cited Seager, 42, for “quickly
advancing a subfield initially viewed with skepticism by the
scientific community. A mere hypothesis until the mid1990s, nearly 900 exoplanets in more than 600 planetary
systems have since been identified, with thousands of more
planet candidates known.”
Early in her career, Seager determined that the nature
of an exoplanet’s atmosphere could be observed during
an eclipse, when the planet’s atmospheric light spectrum
is especially distinct from its much brighter host star.
She then envisioned and formalized a comprehensive
framework for guiding and interpreting observations
of planets in this manner, including parameters for
calculating planet density and
remotely detecting biosignature
“My main goal right now is to lead an effort to actually be
gases (spectroscopic signatures
able to find the true Earth twins. That is, Earth-like planets
of chemical compounds that
orbiting nearby sun-like stars” - Sara Seager (NPR interview)
are indicative of life) in their
atmospheric spectra. Her early
predictions led to the first detection of an exoplanet
Sara Seager received a BSc (1994) from the University of
atmosphere by observations from the Hubble
Toronto and a PhD (1999) from Harvard University. She
Space Telescope.
was affiliated with the Institute for Advanced Study (1999–
2002) and the Carnegie Institution of Washington (2002–
While continuing to create and refine theoretical models
2006) before joining the faculty at MIT, where she is Class
of exoplanet atmospheres and interiors, she is also
of 1941 Professor in EAPS and the Department of Physics.
spearheading advanced hardware design and space
She is the author of Exoplanet Atmospheres and Exoplanets
mission projects, including ExoplanetSat, a university
(both 2010).◯
collaboration to build low-cost “nano-satellites” to observe
planetary transits. ExoplanetSat is a new concept for space
science: a fleet of dozens of cheap copies of an ultra-small
space telescope that will open up a new avenue for wideranging space exploration. A visionary scientist contributing
importantly in every aspect of her field, Seager is finding
new celestial frontiers and fueling curiosity about life in
worlds beyond our reach.

Support The Department
The Department of Earth, Atmospheric and Planetary Sciences (EAPS) is the place at MIT where the turbulent
oceans and atmospheres, the inaccessible depths of the inner earth, distant planets, and the origins of life all come
together under one intellectual roof.
EAPS is about hard, quantitative science, known for its emphasis on academic rigor, hands-on training, collaboration, and
the cross fertilization of ideas. Our work encompasses atmospheric science, climate, geobiology, geology, geochemistry,
geophysics, oceans, and planetary sciences.
Above all EAPS is a vibrant learning community where research and education go hand in hand. Our department prepares
undergraduate and graduate students to be future leaders in academia, government, and industry and provides the MIT
community—and the broader public—with a deeper understanding of our world.
Through fieldwork, theory, experimentation, and modeling, we seek to advance understanding of the natural world. While
our emphasis is on addressing fundamental scientific questions as in the search for signs of life on other planets, our
work can also have important implications for societal challenges closer to home, such as climate change, air pollution,
the sustainable use of the world’s resources, and natural hazards with an impact on legislation, economics, and social
welfare around the world.

EAPS Giving Opportunities
Help EAPS maintain a competitive edge in attracting the
very best graduate students by making a contribution to
the Theodore R. Madden Fellowship Fund (3305800). This
fellowship fund, named in honor of one of the leading
geophysicists of our time, currently stands at roughly
$400,000; the goal is to raise $1 million in endowment,
the level at which EAPS can provide tuition, a stipend, and
health insurance to at least one graduate student for an
entire academic year forever.
Give EAPS the flexibility to address unforeseen challenges
and take advantage of exciting opportunities by making
a gift to the EAPS Discretionary Fund (2734903). In the
past, these resources have been used to help faculty,
researchers, and students pursue ideas deemed too risky
for federal funding and to support much needed upgrades
of laboratory equipment.
For more information on making a gift, please contact:
Dawn Adelson
dadelson@mit.edu
Tel: (617) 253-0593
You may also make a gift by going directly to our website:
eapsweb.mit.edu/alumni/giving

Professor M. Nafi Toksöz
Professor Nafi Toksöz receiving the plaque that will bear his
name in the new Earth Resource Laboratory’s seminar room.
Alumni and friends also honored the founder of ERL by fully
funding the M. Nafi Toksöz fellowship.
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