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Surprises from the NASA Juno Mission
Our understanding of Jupiter’s magnetic field deepens
BY KIMBERLY MOORE, FIFTH-YEAR GRADUATE STUDENT

Every day, the solar wind—a stream of highly 
energetic particles from the sun that strip 
away the atmosphere and can damage our 

DNA—races toward Earth. Thankfully, Earth 
has a guardian shield: its global magnetic field, 
or dynamo, generated by the flow of conductive 
liquid iron within the outer core. Similar to how 
two like poles of magnets repel each other, this 
field deflects the particles. In addition to being 
protected by this magnetic field, humans have 
been using it to guide our compasses for centuries. 
But the processes that power planetary dynamos 
are poorly understood.

Understanding planetary dynamos is a twofold 
problem. First, modern computers just aren’t  
powerful enough (yet) to simulate fluid dynamics 
at these scales. Despite decades of advances in 
computing technology, even the best supercom-
puters can only run simulations at scales that 

are 10 orders of magnitude too large, which is 
staggering: it’s like trying to see footsteps on the 
Moon when the smallest thing your vision can 
grasp is the Sun. 

The second problem is that Earth’s dynamo is 
located deep within the liquid iron outer core (see 
Figure 1 on page 3). This means that, living on the 
surface of the planet, we’re too far away to observe 
the magnetic field in high resolution because it is 
generated so far away from us. Additionally, the 
rocks in Earth’s crust also have a magnetic signa-
ture, which can make it challenging to isolate the 
dynamo field signature from the crustal field in the 
data. Given these challenges so close to home, how 
can scientists learn more about planetary magnetic 
fields in general?

One solution is to study (i.e., travel to) Jupiter 
instead of Earth. While Earth’s magnetic field  
is generated in the outer core by the flow of  
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Welcome to another issue of Earth & Planetary Times! This spring finds us  
welcoming new faculty member Marianna Linz ’11, who will be starting in July  
as an assistant professor in environmental science in partnership with SEAS.  
Her husband, Peter Zoogman ’06 (chemistry and physics), PhD ’13, will be serv-
ing as a lecturer in EPS and researcher at the Smithsonian Center for Astrophysics. 
In addition, we are actively searching to fill new positions in Earth history and 
related fields, and have our sights set on more opportunities in the coming years to 
strengthen our department and build stronger connections across the University.

Our graduate and undergraduate programs remain vibrant. You can read in  
this issue about Kimee Moore’s exciting work with Mallinckrodt Professor of  
Geophysics Jeremy Bloxham on the Juno mission to Jupiter, and our efforts to  
revitalize the undergraduate curriculum with a new series of introductory- 
level courses. And yes, the senior survey ranked EPS—yet again—as the top  
concentration (i.e., major) in the College for 2018. We have also established  
a new Committee on Diversity, Inclusion, and Belonging, which is helping  
us to address many issues, past and present, and make EPS more welcoming  
and supportive for all members of our community.

Finally, I am delighted  to announce that Ann Pearson, Murray and Martha 
Ross Professor of Environmental Sciences and Harvard College Professor, will be 
stepping into the role of EPS department chair on July 1, 2019. Ann is an accom-
plished researcher, teacher, and mentor in the field of biogeochemistry, and has 
been deeply engaged in helping guide our department over the past many years.  
I know that all members of the EPS community will help support Ann in her  
new role. And, after 13 years of service as chair, I plan to enter the witness  
protection program … 

I hope that you enjoy reading about these and many other happenings in this  
issue of Earth & Planetary Times.

Best regards,

 John H. Shaw
Harry C. Dudley Professor of Structural & Economic Geology
Harvard College Professor l Chair EPS
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The termination of the 
Lewis thrust at Mount 
Kidd provides the back-
drop for this group photo 
of undergraduates and 
field trip leaders during 
the August 2018 field trip 
to the southern Canadian 
Rocky Mountains. See 
page 17 for more. 
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CONTINUED FROM COVER

liquid iron (see Figure 1), Jupiter’s magnetic 
field is generated by the flow of liquid metallic 
hydrogen (hydrogen at high pressure and 
temperature). Because Jupiter’s metallic 
hydrogen region extends much closer to  
the planet’s surface than does Earth’s outer 
core (a depth of 10–15 percent of the planet’s 

radius for Jupiter, versus halfway down  
the planet for Earth), the dynamo is much  
more accessible. Thus, a spacecraft orbit-
ing Jupiter has the best view of a planetary 
dynamo anywhere in the solar system, and 
can help answer fundamental questions  
about planetary magnetic fields that we  
are unable to answer from here on Earth. 

The NASA Juno mission will hopefully do 
just that. The Juno spacecraft, launched in 
2011, has been orbiting Jupiter in a unique, 
close-polar orbit since 2016. Juno is the first 
spacecraft to fly over the poles of Jupiter, 
and it is also orbiting at an altitude that is 
10 times closer than any previous Jupiter 
mission. This unique orbit will help Juno to 
explore many fundamental questions, such 
as determining the structure of Jupiter’s 
atmosphere and deep interior. For my 
graduate research, I have been fortunate to 
work closely with Professor Jeremy Bloxham 
(NASA Juno mission co-investigator) and 
to use data from Juno’s magnetometers 
(instruments that measure the strength and 
direction of magnetic fields) to study Jupiter’s 
dynamo in action.

Just two years into the mission, the new 
data from Juno has already provided us with 
stunning new views of Jupiter’s magnetic 
field. Before Juno arrived at Jupiter, our 
best maps of that planet’s magnetic field 
closely resembled our notion of Earth’s field. 
However, the new maps the Juno team and 
I have produced reveal a different, more 
complex picture, one that took us by surprise 
(see Figure 2 on page 11). We now know that 
Jupiter’s field is dominated by a strong band 

Surprises from the NASA Juno Mission

CONTINUED ON PAGE 11

“ Fluid-dynamics  
simulations of Jupiter’s 
field usually assume that 
Jupiter’s interior structure 
is quite simple. However, 
because these models can’t 
match the magnetic field 
we observe, the implica-
tion is that the planet’s 
interior must be more 
complicated.”

—KIMBERLY MOORE G5

Figure 1: Comparison of the Interiors of Earth and Jupiter. These illustrations show the interior structures 
of Earth and Jupiter. Earth’s magnetic field (dynamo) is generated by the flow of liquid iron within the outer 
core, while Jupiter’s dynamo is generated in the liquid metallic hydrogen region. Because Jupiter’s dynamo 
region extends much closer to the planet’s surface than Earth’s does, an orbiting spacecraft can observe 
Jupiter’s magnetic field in much higher resolution than Earth’s field.
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For more information, see Moore et al. (2018). A complex dynamo inferred from the hemispheric 
dichotomy of Jupiter’s magnetic field. Nature 561, 76–78, and Connerney et al. (1998). New 
models of Jupiter’s magnetic field constrained by the lo flux tube footprint. JGR: Space Physics 
103, A6, 11929–11936.
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Curricular CURRENTS

For years, Earth and Planetary Sciences 
alumni have spoken fondly of EPS 5, 
7, and 8, and more recently, of EPS 21 

and 22, pointing to these courses as the ones 
that kindled their love of geology or that  
set them on their path into other aspects  
of Earth and planetary sciences. In years  
to come, alumni will likely replace mention  
of these courses with EPS 10 A Brief  
History of the Earth, or one of the STS 
(Science & Technology in Society) Gen Ed 
courses, or, perhaps, one of the six “new”  
EPS 50-level courses.

The 50-level courses—EPS 50 The Fluid 
Earth: Oceans, Atmosphere, Climate, and 
Environment; EPS 51 Introduction to 
Planetary Materials and Earth Resources; 
EPS 52 Global Geophysics: A Primer; 
EPS 53 Marine Geochemistry; EPS 55 
Earthquakes and Tectonics; and EPS-OEB 
56 Geobiology and the History of Life—are 
introductory courses designed to appeal to 
students across Harvard wishing for more 
thematic and substantive material and who 
possess a higher level of math and science 
preparation than the lower-level introduc-
tory courses require. That said, the 50-level 
courses are also broader topically than courses 
at the 100 level and beyond.

The change in EPS offerings evolved in 
response to student demand. Seeing students 
petitioning to take higher-level courses, 
faculty met in 2016 for a curricular plan-
ning exercise that ultimately formalized the 
creation of these 50-level courses to serve as a 
bridge between EPS 10 and Gen Ed and the 
more rigorous and tightly focused 100-level  
offerings. Thus, the new courses function as a 
replacement for EPS 21 and EPS 22, but  
also allow students to go deeper into the  
areas of study. (The concentration require-
ments for primary students of 14 courses 
remain the same.)

Murray and Martha Ross Professor of 
Environmental Sciences Ann Pearson, who 
teaches one of the 50-level courses, further 
details the curriculum change: “We took that 
introductory sequence at the 20 level and 
expanded it into a wider variety of subjects 
so that we could spend a little bit more time 
introducing each subject in a more compre-
hensive way, but still at an accessible level.” 

The idea, Pearson says, is that “students 
from many different backgrounds will be 
able to explore specific disciplinary interests 
within EPS,” with the longer-term goal that 
many of them will commit to an EPS field.

Pearson co-teaches EPS 50 The Fluid 
Earth with Professor of Earth and Planetary 
Sciences and Environmental Science and 
Engineering Peter Huybers. “It’s an introduc-
tory course on the physics and chemistry of 
the atmosphere and ocean,” she says, noting 
that much of the content of EPS 22 The 
Fluid Earth, which she taught previously, 
appears in EPS 50, but is more focused 
on providing a solid foundation to ensure 
students are ready to take on upper-level 
material. Moreover, the course has been  
supplemented with additional concepts,  
such as present-day climate change issues, 
including, for example, discussion of  
glaciology and Antarctic ice. “We try to  
draw from the subjects that people are 
encountering as they see climate change  
science in the media. We try to make sure  
the students understand the fundamental 
principles that are underlying what they’re 
reading.”

For Professor of Geochemistry Stein 
Jacobsen, moving EPS 150 Earth-like Planets 
and Planetary Materials to a 50-level course 
(EPS 51 Introduction to Planetary Materials 

and Earth Resources) involved changing the 
way he taught—substituting about half of  
the lectures with a field trip to Norway,  
followed by lab work and student presenta-
tions in Cambridge.

“Traditional courses have a lot more on  
systematics of minerals and rocks, and that 
takes time to learn and memorize. So when  
I changed this course, the challenge was how 
can I teach them much of the same material 
without actually going through and having 
them learn every important mineral and 
rock”—a process that would take more lec-
ture time than he had available in the term.

“I centered the class around the field trip  
to a large extent and also changed the labo-
ratory,” Jacobsen says. The six-student class 
traveled to Norway, focusing on an area just 
west of Oslo (coincidentally close to where 
Jacobsen grew up), chosen because it offers 
excellent field examples of all the different 
types of rocks in the Earth’s crust within easy 
driving distance of the site where the group 
stayed. “There may be no other place on Earth 
where this is possible,” Jacobsen explains. The 
students visited 27 locales, taking in every-
thing from lava plateaus to a silver mining 
museum. They collected samples, and then 
returned to Harvard to study their speci-
mens—drammen granite, rhomb porphyry, 
sphalerite ore, pyrrhotite ore, meta-quartz 

Stepping Stones
The expanding role of 50-level courses

Although it may look like a van Gogh painting, this screenshot of the Earth’s ocean currents, 
from the website earth.nullschool.net, is an example of material that students in Ann Pearson 
and Peter Huybers’ EPS 50 The Fluid Earth refer to in their explorations of the chemistry and 
physics of Earth’s atmosphere and ocean. The earth.nullschool.net site offers an animated  
visualization of global weather conditions and is updated every three hours.
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diorite gabbro, and red shale—using 
Jacobsen’s mass spectrometers and other lab 
equipment.

“I’m happy with the outcome that they’ve 
learned how to work with rocks,” Jacobsen 
says. “They were able to bring their learning 
to a higher level because we used the latest 
of instrumentations for the analyses in the 
laboratories. They were able to see things that 
are not in the textbooks yet, and in the end, 
they all had a good understanding of what 
they had analyzed.”

EPS 52 Global Geophysics: A Primer is a 
course that focuses on global-scale geophysi-
cal processes influencing the Earth’s evolution 
across time scales ranging from seconds to 
billions of years. Course instructor Jerry 
Mitrovica, Frank B. Baird Jr. Professor of 
Science, notes, “It is, in that sense, a sweeping 
survey course, involving everything from 
the way viscous flow in the Earth’s mantle 
drives the geology we see at the surface, to the 
impact of modern polar ice sheet melting on 
the Earth’s crust and sea level.”

Mitrovica adds, “I think the course is an 
important one for astronomy and astrophys-
ics students interested in exoplanets—after 
all, if you are studying planets outside  
(or within) our solar system, it seems to 
me that learning about the planet we know 
best—Earth—is a very good idea.”

Professor of Earth and Planetary Sciences 
Dave Johnston co-teaches EPS-OEB 56 
Geobiology and the History of Life with 
Andy Knoll, Fisher Professor of Natural 
History and professor of Earth and planetary 

sciences. EPS-OEB 56 has long been a 
50-level course because it has been co-listed 
in the Department of Organismic and 
Evolutionary Biology, which uses the 50-level 
numbering, and it attracts geology and 
biology concentrators as well as humanities 
students drawn to the course’s narrative 
approach to Earth history. Bringing these 
groups together in the classroom is “in and 
of itself a little bit of magic,” Johnston says, 
noting the contrasting ways the fields look at 
time scales as one example of the academic 
alchemy that occurs.

Johnston also teaches EPS 53 Marine 
Geochemistry, an expansion of the purview 
of a 100-level course he taught previously, 
yet similar in its hands-on, project-based 
approach. “Most of Earth history is captured 
in marine sediments and/or is tightly bound 
to the behavior of the ocean,” Johnston notes, 

adding that one goal of EPS 53 
is for students to gain “a deeper 
understanding of modern dia-
logues and debates about atmo-
spheric CO2 and its connectivity 
with the ocean.”

The course requires less math 
than the 100-level version, and 
sidesteps the more complex geo-
chemical relationships. However, 
“the data sets and problems are 
all from actual research within 
the field,” Johnston says, adding 
that topics “relate to how salty 
the ocean is (and why) through to 
thinking about tracking ancient 
processes like forming and melting 
glaciers.”

All four faculty members are 
enjoying the 50-level courses, and 

believe the new courses are achieving intended 
goals—yet they are open to further adjust-
ments to the EPS curriculum. As Pearson 
says of the department, “We’re always trying 
to evolve how we’re approaching the various 
ways to attract students to EPS, and obviously 
we’re going to keep working to provide the 
best mix of classes.”

“We get Environmental Science and Public 
Policy and OEB students, but now we also 
seem to get more students from other areas 
such as economics and government. Students 
are becoming more and more interested in 
the subject of climate change, and I think 
that naturally helps attract them to EPS 50–
level courses,” Pearson adds. 

Johnston’s outlook regarding the evolution 
of the department’s curriculum is similar: 
“I think the biggest question that we’ll have 
to ask ourselves is that, as the composition 
of our faculty changes and more so as the 
science that interests humanity and society 
changes, how can we change with it?”

“There’s always this goal, of course, to train 
scientists and bring people through the EPS 
ranks, but I think the real core objective for 
all of us is increasing scientific literacy. And 
that will likely look different in five years than 
it does today,” Johnston adds. 

“My hope is that although this might be 
a program that fits now, we remain nimble 
enough in the coming years so we can iterate 
essentially and do whatever it’s going to take 
to best serve our students.”

>> Cathy Armer

“ We’re always trying to 
evolve ... to attract  
students to EPS, and ... 
provide the best mix of 
classes.”

—ANN PEARSON
MURRAY AND MARTHA 

ROSS PROFESSOR OF 
ENVIRONMENTAL SCIENCES

Participants in Professor Stein Jacobsen’s EPS 51 course field trip to Norway last fall hunt for sulfide 
minerals in a lead-zinc-copper mine.
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Faculty CHRONICLES

When Marianna Linz ’11 taught 
about Earth and physics as part 
of the nonprofit Science Club 

for Girls, she was struck by her kindergarten 
and first-grade students’ enthusiasm and 
interest. But she also noticed that global 
warming—a science topic sure to have 
significant impact on their lives—was not 
introduced. 

Then, Linz, who earned her PhD in phys-
ical oceanography at MIT in 2017 and joins 
Harvard’s EPS Department and John  
A. Paulson School of Engineering and 
Applied Sciences this summer as an assistant 
professor of environmental science and engi-
neering, encountered a news article about 
one-sided educational efforts that involved 
lawmakers reading books to schoolchildren 
extolling the benefits of gas and petroleum 
byproducts. 

“I was aghast when I heard about that, and 
looked to see if there were any equivalents 
about global warming. Really, very little 
existed,” she says. So, in a labor of love (and 
with a Kickstarter campaign), Linz wrote 
Cool for You, a children’s book that explains 

global warming in rhymes incorporated into 
colorful, full-page illustrations by Caitlin B. 
Alexander. One hundred and sixty copies of 
Cool for You, published in 2018, are being 
donated to Science Club for Girls groups in 
Boston, and it is available for purchase at the 
Harvard Coop.

Raised in Cincinnati by parents who 
were doctors specializing in environmental 
medicine and occupational health, Linz grew 
up more aware of environmental issues than 
most people. “I came to Harvard wanting to 
do materials science—trying to create things 
that would be carbon neutral,” she says, 
mentioning her idea at the time to design a 
material to replace Styrofoam.

Linz started as a chemistry and physics 
concentrator, but added EPS after a friend 
in Bridge Club suggested it. “I was always 
interested in environmental science and  
environmental health and impacts, but this was 
a different perspective,” she says. “I loved it.” 

Drawn to oceanography, atmospheric 
chemistry, and biogeochemistry, Linz wrote a 
Hoopes Prize–winning senior thesis looking 
at how different climate models handled the 

physical processes that determined El Niño. 
The year following graduation, as a research 
assistant at EPS, Linz dove deeper into  
the subject.

One area of her analysis—the motion of 
heat in the ocean—she carried into her PhD 
work at MIT, where her dissertation involved 
using satellite data to examine the motion of 
heat in the stratosphere, important for the 
recovery of the ozone hole. “The chemistry 
we can predict, but the dynamical compo-
nents we don’t really understand as well. So 
for my thesis, I quantified the strength of the 
global stratospheric circulation—how much 
air is going up into the stratosphere at the 
equator and down in the polar regions,”  
Linz says.

Currently a postdoctoral scholar in 
UCLA’s Department of Atmospheric and 
Oceanic Sciences, Linz is again looking at 
atmospheric transport, exploring how it 
affects temperature extremes. “We’re trying 
to understand what leads to asymmetries 
between hot and cold extreme temperatures 
in the present and how that might change in 
the future, by looking at the way the winds 
move heat around,” she explains.

Marianna Linz to Join EPS
The department is delighted to name new assistant professor

Marianna Linz
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While teaching Earth sciences and physics to young girls in Cambridge, MA, with the nonprofit Science 
Club for Girls, Marianna Linz became aware that kindergarten- and first grade–level books on the topic of 
global warming were nonexistent.
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Linz’s research, teaching, and committee 
work at Harvard will in many ways be contin-
uations of her work to date: she’s excited to 
delve further into transport and circulation, 
particularly—given the department’s exper-
tise in air pollution and atmospheric chemis-
try—how both affect localized air pollution, 
and she aims to build on her PhD work on 
stratospheric circulation by obtaining new 
measurements and data from launching  
balloons (pending government funding)  
into the stratosphere.

In the classroom, Linz is developing an 
upper-level undergraduate/introductory 
graduate laboratory course on climate and 
atmospheric physics. With Legos, glass-
blowing, and computer models, she will 
lead students through activities designed to 
help develop data analysis skills and physical 
intuition for fluid dynamics.

Regarding the atmosphere closer to home, 
Linz is “looking forward to starting and 

having a lot of conversations about how 
to improve the environment in EPS and 
Environmental Science and Engineering 
(ESE), especially for people of color and for 
women. It’s something I’m really passionate 
about.” These conversations will follow from 
her work with UCLA’s Center for Diverse 
Leadership in Science and coincide with 
efforts of EPS’s new Diversity, Inclusion, and 
Belonging Committee. (See page 30 for more 
on the committee.)

And finally, once Linz is settled with her 
husband, Peter Zoogman, who is also joining 
Harvard with a three-year teaching appoint-
ment in ESE/EPS and a concurrent research 
appointment in the Harvard-Smithsonian 
Center for Astrophysics, she hopes to find 
time to return to Science Club for Girls and 
to share Cool for You with the eager young 
scientists whose education and, ultimately, 
experience on Earth she aims to improve.

>> Cathy Armer

Linz is again looking at 
atmospheric transport, 
exploring how it affects 
temperature extremes—
trying to understand 
what leads to asymmetries 
between hot and cold 
extreme temperatures  
in the present and how 
that might change in  
the future.

MGM SHOWCASE The Mineralogical and Geological Museum at Harvard 
University (MGMH) is delighted to announce the 
acquisition of this kolwezite on calcite with sphaero-
cobaltite, discovered in the Democratic Republic of 
Congo. This multicolored specimen is one of 4,800 
unique minerals collected by Mary Johnson PhD ’89, 
who recently donated her collection to the MGMH. 
“I’m very much a magpie,” Johnson says, “attracted 
to the beautiful, the unusual, and especially specimens 
with a good story to tell.”

Johnson took her childhood passion for rocks and 
minerals to Caltech, where she majored in geo-
chemistry, before coming to Harvard for graduate 
studies in mineralogy and crystallography with Charlie 
Burnham, Ray Jeanloz, and Ulrich Petersen. Her 
favorite mineral, silver-bearing tetrahedrite, was the 
focus of her dissertation, and her career spanned 
studying outer solar system processes at UCLA, 
volunteering at the Natural History Museum of Los 
Angeles County, and working with fine gemstones 
for the Gemological Institute of America and as an 
independent consultant. She has written numerous 
articles and books, including Gemstones: A Complete 
Color Reference for Precious and Semiprecious 
Stones of the World. Now retired, Johnson travels  
the world, still on the lookout for the beautiful and  
the unusual.

Kolwezite on calcite with sphaerocobaltite,  
from the Democratic Republic of Congo. 
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Alumni PROFILES

Drawn to Geology—and the Desert
Emmy Smith brings a love of fieldwork and classwork to students at Johns Hopkins

W hat have I gotten myself into? 
This is crazy; these people are nuts.” 

Those were Emmy Smith’s 
thoughts as she first experienced Harvard 
fieldwork at a helicopter camp in the 
Yukon—a place where the sun doesn’t set and 
the mountains are big, but also where no one 
showered and it was hard to know whether 
mosquitoes or bears were the bigger menace.

“It was one of the most beautiful places I’ve 
ever been. It was an amazing experience,” says 
Smith, who earned her PhD in 2015. But she 
adds quickly, “I’m much more comfortable 
with deserts.”

An assistant professor at Johns Hopkins 
University since July 2017, Smith is a field 
geologist and sedimentologist interested 
in the environments in which animals and 
complex life evolved, with a focus on the 
Neoproterozoic through Cambrian (roughly 
1000–500 Ma). Although she has collected 
samples in sites as diverse as New England, 
California, Nevada, Mexico, the Arctic, 

Mongolia, China, Newfoundland, and 
Namibia, the region of the globe that speaks 
to her the most is the US Southwest. 

It’s an area she first visited as an undergrad-
uate at Amherst College and explored further 
as a Harvard J-term teaching fellow. She’s now 
creating a January program focusing on the 
sedimentology and stratigraphy of the region 
for her students at Johns Hopkins.

The Southwest has another claim on her: 
fossils. In 2014 and 2015, Smith, along with 
Harvard graduate students Athena Eyster 
PhD ’17 and Blake Hodgin G5, and former 
undergraduate Lyle Nelson ’15, discovered 
“exquisitely preserved Ediacaran fossils in a 
couple different localities in Nevada.” Since 
then, she’s collaborated with a number of 
other scientists on this site and has led a field 
trip to see these fossils for approximately 30 
scientists from around the world.

“We don’t know how to phylogenetically 
classify them,” Smith says. “Some of them are 
these strange, ribbed, three-dimensionally 

preserved sacks. They’re soft-bodied, the size 
of a fist,” she adds.

“I went out there not expecting to find much. 
It’s not like western Mongolia; these are sites 
that people have been going to for decades,” she 
says, noting that more well-known locations 
for fossils from this time period are in Namibia, 
Australia, Russia, and China.

Smith, a Dallas native whose childhood 
was spent largely outdoors playing with her 
two brothers and sister, and later with various 
sports teams, came to New England for 
college, where her first interest, comparative 
religion and anthropology, was soon joined  
by geology. 

“Geo 11 had this reputation at Amherst 
as being one of those classes you had to take 
before you graduated, and I took it my soph-
omore year, and I loved it. I enrolled for more 
classes the following semester. I really enjoyed 
all the field trips and the fact that I got to 
learn about all these concepts firsthand while 
hiking around in the mountains.”

Emmy Smith PhD ’15 takes  
notes and measures a stratigraphic 
section of latest Ediacaran strata 
along the Orange River in South 
Africa during summer 2016.
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When Alvin Hough Jr. ’06 was 
about 10 years old, he asked for a 
rain gauge for Christmas. 

“I put the rain gauge outside and I measured 
how much rain fell in every storm in DC.  
I kept a log,” he says. “I got bored by com-
fortable weather. I wanted a big snowstorm; 
I wanted a thunderstorm or something. I was 
fascinated by weather.” 

With this history, it’s hardly surprising 
that Hough landed at EPS and then earned a 
master’s degree in meteorology at the Georgia 
Institute of Technology.

We are not seeing him on The Weather 
Channel, however, because of another 
childhood passion: piano. Hough’s talent on 
the keyboard—identified by a teacher in an 

after-school program he attended just one 
time—has taken him to Broadway.

In fact, Hough was the music director for 
Broadway’s Once on This Island, winner of the 
2018 Tony Award for best revival of a musical, 
up until it closed in January. Previous credits 
include working as keyboardist and assistant 
conductor for The Color Purple and Motown: 
The Musical, and Hough’s résumé is filled with 
Broadway, off-Broadway, and regional shows.

“No one in my immediate family had any 
sort of musical talent, so I didn’t know I had 
it,” Hough says. He initially studied classical 
piano (performing for Mother Teresa at her 
Congressional Medal of Honor Ceremony 
in 1997 and for the Clintons in the White 
House in 1998), and learned to play gospel 

A Meteorologist on Broadway
Alvin Hough plays keyboard and directs musicals

Most of the trips were in New England, 
but, at the end of her junior year, Smith did 
fieldwork in Mexico, California, and Nevada. 
She’d been to the US desert before, “but 
I hadn’t been to the southern Great Basin 
in California and Nevada where you have 
complete exposure and you can see the beds 
continue for kilometers and kilometers. There 
aren’t any trees. You don’t have small, car-sized 
outcrops, you have mountains to work with. 
… It was really spectacular, and I’m really 
grateful that I had that experience.”

After graduating in 2008, Smith taught 
English at an Islamic girls’ boarding school 
in Indonesia, on a Fulbright. The school 
was “completely different from anything 
I’d ever experienced,” she says, also recalling 
taking solo motorbiking trips into the jungle 
(“Looking back on this, I don’t know what 
I was thinking”). The following year found 
her teaching English to college students in 
Kunming, China.

Despite Smith’s enjoyment of these experi-
ences, geology and graduate school beckoned. 
She was interested in collecting data and 
looking at “bigger questions,” and the field- 
intensive approach of Earth and Planetary 
Sciences Professor Francis Macdonald  
PhD ’09 (now an EPS visiting scholar and 
a professor of geology at the University of 
California Santa Barbara), who became her 
advisor, drew her to Harvard. She focused 
on the late Ediacaran and early Cambrian 
periods, eventually spending three summers 
mapping Precambrian to Devonian strata in 
Mongolia, and featuring the Ediacaran and 

Cambrian boundary in Mongolia and Death 
Valley in her dissertation.

Smith’s time at Harvard also included 
living in and advising at Adams House, where 
she and her husband, Amos Irwin, who was 
studying at Tufts’ Fletcher School of Law 
and Diplomacy during Smith’s first years at 
Harvard, were married. 

Now wrapping up her second year at Johns 
Hopkins, Smith continues to develop her 
courses. Last year she co-taught a class on the 
carbon cycle with Johns Hopkins Assistant 
Professor Maya Gomes, a former postdoctoral 
fellow in Harvard Professor David Johnston’s 
lab, who started at Johns Hopkins when 
Smith did. The final project for the class—
building a quantitative model for reducing 
US CO2 emissions by 2050 and explaining 
the choices made to do that—builds from a 

project Smith did in a Harvard University 
Center for the Environment (HUCE) class 
taught by Professor Dan Schrag.

“I really enjoyed that final project, and now 
teaching it, it’s come full circle,” she says.

Another full circle is a project drawn from 
Amherst’s Geo 11. For her Johns Hopkins 
students, Smith has laid out on the floor a 
26-by-26 grid of squares—representing 26 
square kilometers—and has placed rocks 
in the squares along with radiometric ages, 
fossils, and borehole data. Students are tasked 
with creating “a geologic story of how the 
rocks got to where they are today.”

“It’s the project that got me into geology, 
and hopefully it will have the same effect on a 
handful of Hopkins students,” Smith says. 

>> Cathy Armer

Alvin Hough ’06 with his family following 
Mass in Harlem this winter. From left to 
right: Rebecca, Camille, Alvin, and Samuel.

Emmy Smith PhD ’15 poses in this photo taken from the northern Funeral Mountains in Death 
Valley, CA, in spring 2018. The valley below is Badwater Basin in Death Valley National Park.
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music for his church and, in high school, rock 
and other genres as an assistant music director 
at a Jewish Community Center theater camp. 

Reflecting on his trajectory from piano  
to meteorology back to piano, Hough is 
cognizant of the role of chance, and of the 
importance of friends and family. To fellow 
EPS students and graduates, he offers: “Be 
flexible and be open to whatever opportu-
nities may arise unexpectedly; go where the 
wind blows you.

“Have a plan, be a thousand percent behind 
that plan, and then if it doesn’t work, have the 
strength and the courage to say: I can come 
back from this. And figure out where your next 
fork in the road is.”

Hough’s advice is hard-earned. An only 
child raised in Northwest Washington, DC, 
by his mother, supported by family and 
friends, he initially set his sights on becoming 
a neurosurgeon. 

Once at Harvard, however, Hough encoun-
tered a challenging mix of self-doubt and 
abundant opportunity. Despite his rigorous 
high school and superlative performance 
there—he was valedictorian at Benjamin 
Banneker High School, the top-ranked  
magnet school in Washington, DC—he  
questioned his Harvard admission and 
wondered, as a first-generation black student, 
whether it was truly based on merit. 

Simultaneously, he found the richness of 
the University’s extracurriculars irresistible. 
He took organ lessons with Murray Forbes 
Somerville, then University organist and 
choirmaster at Memorial Church, sang 
tenor for the University Choir, was pianist 
in the freshman musical, and accompanied 
his violinist roommate on piano in multiple 
concerts and recitals. “I got pulled in so many 
different directions. Long story short: I was 
overwhelmed.” 

He finished his first year with a dismal  
GPA (1.9) and had to take a leave of absence, 
per University policy. “In the moment, it was 
terrible. Terrible.” Hough says. “But now it’s 
easily one of the best things that happened to 
me.” The break gave him a chance to realize 
pre-med was not for him, and it instilled in 
him an ambitious goal for his return to campus: 
to graduate with his class with a 3.0 GPA.

Three summer school sessions and two years 
of heavy academic loads later, Hough walked 
with the Class of 2006 holding a 3.0—exactly. 
In those two years, he found EPS, drawn by 
its one weather course, and discovered an 
appreciation for geology, bus trips to rock 
outcroppings, learning about volcanoes in 
Hawaii, and even study groups. 

After a brief break at home in DC, Hough 
applied to Georgia Tech for its strong master’s 
program in meteorology, warmer weather, 
and larger black population, though by this 
point he’d made peace with questions about 
his admission to Harvard. “I did belong at 
Harvard,” he says now, noting how the expe-
rience of academic probation—his classmates 
petitioning for him to stay and his success 
upon returning—proved it to him.

Hough completed his Master of Science 
in 2008, ready to join the National Weather 
Service or a TV news station. But the econ-
omy had tanked. A friend persuaded him to 
come to New York to play and teach piano 
while looking for weather jobs. After about 
nine months of all weather-related leads not 
panning out, Hough got a break he’d never 
envisioned: Dreamgirls, showing at the 
Apollo Theater, was going on tour and needed 
a pianist. The six-month tour extended to a 
year, and Hough became musical director.  
He then toured the country with Memphis, 
and later played the Broadway runs of 
Motown: The Musical, The Color Purple,  
and Once on This Island.

Now, for the most part, Hough has put his 
weather aspirations aside. He is settled in New 
York City’s Harlem with his wife, Rebecca, 
a physician, and their two children, Samuel, 
age 2, and Camille, born in late January. That 
said, as “#weathermanhough,” he is still active 
in meteorology—for his friends—researching 
and providing detailed forecasts for New York 
City on his Facebook page. 

And should the wind blow in the right 
direction, Hough may one day achieve 
another dream: combining his interests as 
a piano-playing weatherman—tickling the 
ivories with a forecast in a jingle.

>> Cathy Armer
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 Alvin Hough ’06 playing keyboard 
during a performance of Once on 
This Island.

After about nine months 
of all weather-related 
leads not panning out, 
Hough got a break 
he’d never envisioned: 
Dreamgirls, showing at 
the Apollo Theater, was 
going on tour and needed 
a pianist.
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of positive magnetic field in the northern 
hemisphere, and a singular spot (the Great 
Blue Spot) on the equator. (The Great Blue 
Spot is so named due to the color it appears 
in maps of Jupiter’s magnetic field. The blue 
is an artifact of the color scale, and not a true 
physical color.) However, the southern hemi-
sphere field still looks quite similar to Earth’s 
field. This begs the question: Why is the 
magnetic field so complex in one hemisphere, 
and so simple in the other?

To me, this puzzle represents an exciting 
possibility: Jupiter’s magnetic field implies 
that the planet’s interior structure and 
dynamics are quite complicated. Fluid-
dynamics simulations of Jupiter’s field usually 
assume that Jupiter’s interior structure is 
quite simple. However, because these models 
don’t match the magnetic field we observe, 
the implication is that the planet’s interior 
must be more complicated. One possible 
way to explain Jupiter’s magnetic field from 
its interior structure is that the planet’s 
core has eroded away. Planetary formation 
models predict that Jupiter formed with a 
small amount of rock and ice at its center 
(a rocky core, similar to Earth’s iron inner 
core). However, at the exotic pressures and 
temperatures found inside Jupiter, rock and 
ice are actually soluble in liquid metallic 
hydrogen. This means that the rocky center 
of Jupiter could actually have dissolved into 
a stable layer (a mixture of metallic hydro-
gen with rock and ice), possibly extending 

up to half of the planet’s radius. This layer 
would affect how Jupiter’s magnetic field is 
generated, and would potentially explain the 
field we see from Juno. Another process that 
could be affecting Jupiter’s magnetic field is 
helium rain. Normally, hydrogen and helium 
mix well together. However, there is a narrow 
range of conditions (near the planet’s surface, 
at the top of the dynamo region) where 
helium may come out of solution, resulting 
in rain. This demixing may lead to a stable 
layer on top of Jupiter’s dynamo, which could 
increase the complexity of the planet’s field. 

As the Juno mission progresses, I hope 
to investigate these possibilities to further 

uncover the mysteries of Jupiter’s interior 
structure. By better understanding Jupiter’s 
magnetic field, we can increase the informa-
tion we have about planetary magnetic fields 
in general, including that of Earth.

Surprises from the NASA Juno Mission

CONTINUED FROM PAGE 3

Kimberly Moore is a 
fifth-year graduate 
student in the Bloxham 
and Mitrovica research 
groups. She is thankful 
to Harvard for giving 
her and other graduate 
students the opportu-
nity to be involved so 
deeply with an active 
NASA mission.

“  A spacecraft orbiting 
Jupiter has the best view 
of a planetary dynamo 
anywhere in the solar  
system, and can help 
answer fundamental 
questions about planetary 
magnetic fields that we 
can’t answer from here  
on Earth.”

—KIMBERLY MOORE G5

Figure 2: Jupiter’s Radial Magnetic Field, as Understood Before and After Juno Observations. These two 
images depict our best scientific models of Jupiter’s radial magnetic field at the surface of Jupiter’s dynamo. 
The top model (a) was created before Juno arrived at Jupiter, while the bottom model (b) is based on new 
measurements from Juno, which has revealed that Jupiter’s magnetic field is surprisingly complex. The col-
ors reflect the strength of the radial magnetic field, measured in milliTesla (mT for short), a unit of magnetic 
field strength.

Sources: Connerney et al., 1998; Moore et al., 2018.

Model of Jupiter’s magnetic field, pre-Juno

N Hemishere Flux band

Great Blue Spot

+3.2 mT

+5 mT

-3.2 mT

-5 mT

b)

a)

Model of Jupiter’s magnetic field, post-Juno
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Around the DEPARTMENT
Faculty

Assistant Professor of Earth and Planetary 
Sciences Roger Fu ’09 has received a 
National Science Foundation CAREER 
Award, the foundation’s most prestigious 
award in support of early-career faculty. 
Roger’s project, “Exploring the Early Earth 
with High-Level Paleomagnetism,” will use 
a new-generation magnetic field imaging 
device, recently developed from advances 
in quantum sensing, to understand the first 
2 billion years of Earth’s history by examin-
ing the magnetic properties of rock samples 
between 2.7 billion and 4.2 billion years in 
age. These experiments are expected to yield 
new insights into the initiation of plate tec-
tonics, the evolution of the early atmosphere, 
and the rise of oxygen-producing life. 

In parallel with these measurements, this 
project will develop a series of lessons with 
Boston-area middle school teachers involv-
ing student-led observations of the sun 
through solar telescopes distributed to the 
schools. These observations will serve as an 
introduction to changes in the sun’s proper-
ties through time and its impact on surface 
conditions on the early Earth.

In 2018 Paul Hoffman, Sturgis Hooper 
Professor of Geology Emeritus, celebrated his 
25th field season in Namibia. Along with two 
McGill University students who have been 
working with Galen Halverson PhD ’03, Paul 
measured 90 new stratigraphic sections. 

Miaki Ishii PhD ’03, professor of Earth  
and planetary sciences, was awarded $10,000 
from the American Geophysical Union’s 
“Celebrate 100” grant project support pro-
gram established to mark AGU’s Centennial. 
Miaki’s project attempts to rescue old and 
deteriorating Harvard analog seismograms 
by having high school students in Japan 
digitize them. The digitized data will be made 
available to the public through the Harvard 
Seismology webpage.

Mallinckrodt Professor of Engineering 
Sciences and Geophysics James Rice was 
awarded the 2018 Mindlin Medal from the 
American Society of Civil Engineers. The 
medal is awarded annually to “an individual 
in recognition of outstanding research  
contributions to applied solid mechanics.”

In October, Fisher Professor of Natural History and 
Professor of Earth and Planetary Sciences Andrew 
Knoll PhD ’77 received the Sven Berggren Prize 
from the Royal Physiographic Society of Sweden. 
The Sven Berggren Prize, which is associated  
with the Sven Berggren Lecture delivered at the 
society’s October meeting,“is awarded to an 
eminent person who has distinguished themselves 
in the service of science or society.” 

In the above photo, Andy receives the International 
Prize for Biology, awarded in November in Tokyo in 
the presence of the emperor and empress of Japan. 
The prize is awarded for “outstanding contribution 
to the advancement of research in fundamental 
biology,” and it is considered to be “one of the most 
prestigious honours a natural scientist can receive.” 

Photo: Courtesy of the Japan Society for the Promotion of Science

Naomi Oreskes, professor of the history of science  
and affiliated professor of Earth and planetary sciences, 
attended the annual summit of Protect Our Winters, 
a nongovernmental organization that organizes athletes 
and outdoor enthusiasts to fight climate change. Naomi  
is pictured here at Yosemite National Park standing  
with Conrad Anker, an American rock climber and  
mountaineer who has climbed Mount Everest three times, 
once without oxygen.
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Steve Wofsy (front center in blue blazer), Abbott Lawrence Rotch Professor of Atmospheric and Environmental Science, 
who has been at Harvard since the 1960s (he received his PhD in chemistry in 1971, and began his professional career 
as a lecturer in 1973), was fêted last June at the Celebration of Science and Times of Professor Steven C. Wofsy Sympo-
sium & Events. More than 100 former group members and other colleagues came to Cambridge for the two-day event 
where the majority of attendees gave scientific presentations on topics ranging from ecosystem-scale carbon fluxes to 
the chemistry of the urban atmosphere.
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On November 13, 2018, Assistant Professor 
of Environmental Science and Engineering 
and affiliated faculty member of Earth and 
Planetary Sciences Robin Wordsworth 
and his wife, Seirian Lewis, welcomed their 
second child (first daughter), Ina Marieke 
Wordsworth. As Robin noted, “She’s arrived 
a little earlier than expected but still a healthy  
7 lbs, 13 oz! Everyone is doing well, and Macsen 
is really excited to have a new baby sister.”

Academic and  
Administrative Staff

Karianne Bergen joined the department as a 
Harvard Data Science Initiative Postdoctoral 
Fellow in September 2018. Prior to joining 
EPS Karianne earned her PhD at the Institute 
for Computational and Mathematical 
Engineering at Stanford. Her thesis, “Big 
Data for Small Earthquakes: Detecting 
Earthquakes over a Seismic Network with 
Waveform Similarity Search,” focused on 
developing a novel method for detecting 
weak earthquake signals using a data mining 
approach, similar to the technology used 
in audio recognition systems. The paper 
that made up the main contribution of her 
thesis, “Detecting Earthquakes over a Seismic 
Network Using Single-Station Similarity 
Measures,” was awarded the Geophysical 
Journal International 2018 Student Author 
Award. This paper introduced an approach 
to extend the Fingerprint and Similarity 
Thresholding (FAST) earthquake detection 
algorithm to multiple stations, allowing the 
method to be applied to seismic networks.

Administrative coordinator (aka front office 
administrator extraordinaire) Maryorie 
Grande was selected as one of 2019’s 
Harvard Heroes. This award is Harvard’s 
premier University-wide recognition pro-
gram that celebrates the accomplishments 
of Harvard staff whose work supports the 
mission of Harvard at the highest levels of 
contribution, impact, and excellence. All 
Harvard Heroes were honored at a ceremony 
hosted by President Lawrence Bacow in 
Memorial Hall in June. 

Okubo Kurama has 
joined the department as 
a postdoctoral fellow with 
Marine Denolle’s group, 
working to better under-
stand earthquake source 
mechanisms inferred 
from seismic observa-
tions and physics-based 

numerical modeling. Okubo obtained a PhD 
in Earth sciences at the Institut de Physique 
du Globe de Paris in November 2018. His 
dissertation research focused on the dynamic 
earthquake rupture modeling on multiscale 
fault and fracture networks to investigate the 
effect of coseismic off-fault damage on the 
rupture dynamics.

Last spring, Milena Perez, administrative 
coordinator supporting faculty Brian Farrell, 
Zhiming Kuang, Ann Pearson, and Eli 
Tziperman, completed the intermediate-level 
Research Excellence in Administration 
Certificate at Harvard (REACH) pro-
gram after having completed the REACH 
Foundations (level 1) program the previous 
fall. REACH, an educational program 
focused on sponsored research adminis-
tration, is offered in partnership with the 
Faculty of Arts and Sciences and Harvard 
Medical School. This comprehensive 
training program is the standard by which 
all sponsored research training is judged at 
Harvard. Milena also is the recipient of the 
2019 Dean’s Distinction, an award honoring 
the highest-achieving staff members in the 
Faculty of Arts and Sciences. 

Doing an internship in an English-speaking 
environment was a requirement of Juliane 
Starkloff ’s program as an English and 
psychology student at Germany’s Friedrich 
Schiller University. With introductions 
from her former “host dad” Peter Huybers, 
professor of Earth and planetary sciences 
and environmental science and engineering, 
Juliane interned in the Harvard Museum of 
Natural History, taking on database work for 
the Mineralogical and Geological Museum, 
volunteering at the Natural History Museum 
as a glass flower gallery guide and also as a 
reader for story times, and helping at events, 
such as the Freshman Scavenger Hunt in 
the Peabody Museum. Juliane reflects, “My 
English has improved to the extent that I 
have learned a variety of new words and 
phrases related to the museum. One of the 
terms I have learned is ‘hibernation,’ which 
I did not know simply because I had never 
had to use it before. The German translation 
is ‘Winterschlaf ’; the literal English transla-
tion for it would be ‘winter sleep’—which I 
quickly learned it is not!”

Li Zeng PhD ’15 (astronomy), a postdoc-
toral fellow with the Simons Foundation, 
is second author on a paper published in 
Nature Astronomy in February titled “A Giant 
Impact as the Likely Origin of Different 
Twins in the Kepler-107 Exoplanet System.” 

Li summarizes: “We’ve found an exoplanet 
that could be explained by the giant impact 
scenario, similar to the Earth-moon forma-
tion,” which has been proposed by Sarah 
Stewart ’95 (physics), a professor in the 
Earth and Planetary Sciences Department 
at the University of California, Davis, and 
an EPS associate, and Harvard Professor of 
Geochemistry Stein Jacobsen.

The figure shows one frame from the middle of a hydro-
dynamical simulation of a high-speed head-on collision 
between two 10 Earth-mass planets. The temperature 
range of the material is represented by four colors—gray, 
orange, yellow, and red—where gray is the coolest and 
red is the hottest. Such collisions eject a large amount of 
the silicate mantle material leaving a high-iron content, 
high-density remnant planet similar to the observed 
characteristics of Kepler-107c.
Figure: Zoe Leinhardt and Thomas Denman, University of Bristol

Okubo Kurama

In October, the Harvard Museum of Natural History 
hosted Earth Stories, a public festival run by 16 
graduate and undergraduate students from EPS 
and ESE to mark the beginning of Earth Science 
Week. The three-hour event, which attracted 
396 visitors, featured an interactive chalk art 
installation in front of the Geological Museum 
building. Visitors contributed by creating drawings, 
such as the one shown here of the Jurassic era, 
to depict scenes from the past 600 million years 
of the Earth’s history. As EPS concentrator Maya 
Chung ’19 noted, “The scale of geological history is 
difficult to imagine until you see it before your eyes. 
This chalk art activity allowed visitors to physically 
walk through geological time and see how recently 
humans entered the scene. One foot on the timeline 
represented one million years of geological history. 
Human history was less than an inch on the time-
line, and if we had included the entire history of the 
Earth, the timeline would have reached all the way 
to Davis Square [in Somerville]!”

EARTH STORIES
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“But what is the diameter of a mercury atom?” 

In many ways, the fourth floor of Hoffman 
Labs is the hub of the department. With coffee 
available 24/7, cookies served daily at 3 pm, 
and pizza delivered at 5 pm on Fridays, the 
Student Lounge with its 11-foot-long oak table 
serves as a gathering spot for faculty, students, 
and staff throughout the day. The friendly and 
collaborative nature of the department often 
makes for interesting conversations, snippets 
of which are captured here.

24/7 3pm 5pm
FR I DAYDA I LY

TABLE TALK

“ It was a pretty weird exhibition … 
and I’ve been to MoMA.” 

“She submitted 109 tracked edits!” 

“The research we ignore is really important to them.”

“How do you interpret cheese sticks?” 

“ I went shopping in an Uber with two kids this weekend. 
That’s varsity parenting.” 

“ I built a furnace to melt rocks, but it 
was for a different purpose.” 

“ ”

Graduate Students 
Eleven graduate students began their first 
year in the department in fall 2018. We 
extend a hearty welcome to:

Natasha Toghramadjian, Boston College
Marisa Borreggine, University of
Washington
Stephen Bourguet, Brown University
Hairuo Fu, China University of
Geosciences (Beijing)
Camille Hankel, Georgetown University
Kim Hess, Smith College
Zeyuan Hu, Peking University
Katherine Keller, Columbia University
Makoto Kelp, Reed College
 Seth Olinger, Washington University in 
St. Louis
Elise Penn, University of Wisconsin–
Madison

The winners of the 2017–18 EPS Teaching 
Award are Xiaoting Yang G3, teaching 
fellow for AM 120 Applied Linear Algebra 
and Big Data, in spring 2018, and Josh 
Benmergui G6 (SEAS), who won the 
award for both EPS 236 Environmental 
Modeling and EPS 130 Biogeochemistry 
of Carbon Monoxide and Methane, in fall 
2017 and spring 2018, respectively. The EPS 
Teaching Award is given annually to teaching 
fellows “in recognition of superior service 

and excellence in teaching.” Each recipient 
receives an “Excellence in Teaching” certifi-
cate, an engraved Estwing rock hammer, and 
$500. Congratulations—and thank you—to 
Xiaoting and Josh. 

Kimee Moore G5 was awarded the Graduate 
School’s Merit Fellowship for 2018–19 for 
her research proposal titled “NASA Juno 
Mission at Jupiter: Searching for Secular 
Variation in Jupiter’s Magnetic Field.” (See 
our cover story for more.)

Yanpeng Sun G6 was awarded the first-place 
poster presenter award at last September’s 
American Association of Petroleum Geologists 
(AAPG) Student Expo conference in Houston.

First-year graduate student Natasha 
Toghramadjian received the Theodore H. 
Ashford Fellowship for the Sciences awarded 
by Harvard’s Graduate School of Arts and 
Sciences to “a small group of students from 
the incoming class who are highly likely to 
make a substantial impact in their chosen 
field of study, as well as in society.” Only six 
students are chosen each year. Natasha will 
be working with Assistant Professor of Earth 
and Planetary Sciences Marine Denolle.

Fifth-year graduate student Taylor Jones 
(ESE) holds his newborn son, Ezra Andrew 
Jones, born on March 9.

At press time, EPS graduate students  
were working on the design and printing  
of T-shirts commemorating the 100th  
anniversary of the GeoClub. Information on 
how to purchase these T-shirts will be coming 
this summer, but please feel free to email 
epsnl@fas.harvard.edu with any questions  
in the meantime.

GeoClub 
100th Anniversary



Six times a year, the department holds 
its undergraduate Department Tutorial for 
current and prospective concentrators. 
These informal gatherings (yes, pizza 
is involved) are designed to introduce 
students to faculty and their research.  
To illustrate that Earth scientists are 
made not born, we ask each faculty 
speaker, “If you weren’t an Earth  
scientist, what would you have  
pursued?” Here are some examples  
of their responses. See if you can  
match the faculty member with their  
alternate profession. 

Miaki Ishii 
Professor of Earth and Planetary 
Sciences

Daniel Jacob 
Vasco McCoy Family Professor  
of Atmospheric Chemistry and 
Environmental Engineering

Dave Johnston 
Professor of Earth and Planetary 
Sciences

Naomi Oreskes  
Professor of the History of Science 

Ann Pearson 
Murray and Martha Ross  
Professor of Environmental  
Sciences; Harvard College  
Professor

Eli Tziperman 
Pamela and Vasco McCoy Jr.  
Professor of Oceanography  
and Applied Physics

Answers on back cover.

“If I weren’t an Earth scientist ... ”

“ I would be a back-country 
ski guide.”

“I would still be a geologist!” “ I would be an organic  
farmer.” 
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1

2

3

“ I have zero skills, so luckily 
I became a scientist.”

6
5

“ I would be a snowboarding  
patrol … or a lawyer.” 

4
“ I would be a physicist— 
I would still like to be  
a physicist!”

EPS MATCH GAME

Sarah Colgan (front center, in maroon sweater), who started at 
EPS in 2005 and has been running the graduate program since 
2008, will be leaving the department at the end of this aca-
demic year to join her sister in North Carolina. As coordinator 
of academic programs, Sarah has welcomed 124 new students 
to the department, guided 115 through oral exams and 97 
through their PhD defenses, and provided countless hours of 
counsel to all. She oversaw 11 admissions cycles, joined the 
students on 11 fields trips (from Spain to Iceland to Wyoming), 
and organized 11 First-Year Symposia. Sarah also worked 
closely with the faculty on the Graduate Studies Committee to 
identify and resolve academic issues, review degree require-
ments and curriculum, and ensure that the department’s 
courses were posted, first in the printed Courses of Instruction 
and later online on my.harvard. All of Sarah’s contributions 
cannot be captured here, but it is the qualities that can not  
be quantified that we will miss most: her graciousness,  
compassion, and level-headed perspective. This photo shows 
Sarah surrounded by many of those who will feel the sting  
of her absence most keenly: the department’s current  
graduate students. 
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In SITU & In SILICO

(3) This past summer, EPS secondary fielder Diana Perez 

’19 worked on synthesizing an atmospherically relevant 

molecule, an isoprene epoxydiol IEPOX, and then upscaling 

the synthesis to have enough material to conduct aerosol 

uptake experiments using instrumentation like PTR  

(proton-transfer-reaction mass spectrometer). Quantifying 

uptake by aerosols is necessary to more accurately identify 

the impact of these molecules on global atmospheric 

models, human health, and climate change. 

(1) For this year’s graduate student field trip, 
30 students traveled to the Gaspé Peninsula in 
Québec. Their eight-day itinerary included digging 
for geodes and agates at Mont Lyall Mine, visiting 
Murdochville Wind Farm, and sea kayaking at 
Percé. On the third night of the trip, the Third 
Annual EPS Chili Cook-Off took place, and of  
the three competing teams, the vegan team 
(eponymously named “The Vegan Team”) won.  
The winning chefs (all first-year students, it 
should be noted) are (left to right) Camille  
Hankel, Marisa Borreggine, and Katherine 
Keller. Marisa reflected, “I think we had the most 
fun making funky hors d’oeuvres with Oreo cookie 
crumbs and other random camping snacks we 
had around. Everyone made great chili, even with 
the surprise secret ingredient of Canadian maple 
syrup. We won a 3D-printed pile of beans à la 
Taylor Jones G5 (the cook-off originator), and  
we will cherish it forever.”

(4) This summer, Assistant Professor Roger Fu ’09, 
who leads the Harvard Paleomagnetics Lab, 
pictured wearing the white hat, and graduate 
students Alec Brenner G2, behind the camera, 
and Hairuo Fu G1 (no relation to Roger Fu), 
pictured right, traveled to the Pilbara Craton of 
Western Australia. They sampled 3.5 billion- to 
3.2 billion-year-old volcanic rocks for study with 
paleomagnetic methods that can reconstruct 
past plate positions. Coupling these studies 
with high-precision dating of the rocks, the 
group is attempting to constrain the rate at 
which plates moved over Earth’s surface, and 
thus whether the early Earth exhibited modern-
style plate tectonics.

(2) EPS concentrator Thomas 
Lee ’19 spent his summer at the 
Hawaiian Volcano Observatory. 
His original intent was to work  
on the observatory’s analog 
seismogram collection and  
perform analyses on these 
records; however, his focus 
changed as a result of the 2018 
Kilauea eruption. He pitched in 
with the seismology group and 
other teams that needed help  
as the eruption progressed.  
Thomas’s senior thesis focused 
on analysis of ambient seismic 
noise from the 2018 eruption.
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(6) When she was young, Jenan Kharbush wanted  
to study whales, the largest creatures in the ocean. 
Growing up, she somehow developed a fascination 
with the smallest, and now is interested in how 
microbes make and recycle organic matter in 
oceans and in lakes. As a postdoctoral fellow in 
Ann Pearson’s lab, Jenan is studying how phyto-
plankton (tiny, single-celled “plants”) obtain and 
use nitrogen, an essential nutrient for their growth. 
Specifically, Jenan is focusing on understanding 
nitrogen isotope fractionation in chlorophyll, a 
biomarker for phytoplankton. Her most recent 
study (just published in Organic Geochemistry ) 
shows that chlorophyll nitrogen isotopes track the 
progress of the cyanobacterial harmful algal bloom 
in Lake Erie. Jenan plans to build on the results 
of this study to address the role of nitrogen in the 
formation of these harmful algal blooms, including 
how different forms of nitrogen may influence bloom 
toxicity.

(7) Jessica Don G4 and Franklin Wolfe G3 take a break 
from collecting a 2D seismic reflection line (with help from 
the NodalSeismic company’s 
vibroseis they are leaning on) 
across the White Wolf fault. 
Jessica and Franklin were 
working south of Bakersfield, 
CA, with Amanda Hughes 
PhD ’12, currently a research 
scientist in the Department of 
Geosciences at the University 
of Arizona, to try to constrain 
the fault’s recent activity. 
The White Wolf fault ruptured 
during the Mw7.5 Kern 
County earthquake in 1952. 

(5) When stocking provisions for 22 students and nine trip leaders 
who plan to camp six days in the Canadian Rockies, items on the 
grocery list increase exponentially. Below are a few examples of 
purchases made for this year’s undergraduate field trip. 

Cocoa powder: 5.5 lb bag 
Milk chocolate bars: 8 lbs
Dark chocolate bars: 3 lbs
Almonds, cashews, pecans: 4 lbs
Raisins/dried fruit: 3 lbs
Rice: 5 lbs
Bread: 15 loaves 

Pita: 30 pitas
Tortilla wraps (large): 75
Flour tortillas (small): 90
Corn tortillas: 90
Hamburger buns: 60 
Hot dog buns: 45
Balsamic vinegar: 1 small bottle

(8) In October 2018, Professor of Geochemistry Stein Jacobsen took  
students in EPS 51 Introduction to Planetary Materials and Earth 
Resources to the Oslo region of Norway to observe 1.3 billion years of 
Earth history recorded in igneous, sedimentary, and metamorphic rocks. 
Repeated rifting and preservation of crustal rocks made the area ideal for 
a class field trip and gave students experience using the rock record to 
learn about Earth’s life and environments over time. Here, students strike  
a pose outside the Oslo Opera House.
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Alumni NOTES
Graduate Students

John C. Green PhD ’60, jgreen@d.umn.edu:  
Jan and I have moved from the woods in 
Duluth, MN, outskirts (on red Glacial Lake 
Duluth clay soil) into an Ecumen complex for 
seniors directly overlooking Lake Superior. 
The little cliff below our windows is made of 
1.1 Ga plateau lavas of the Midcontinent Rift, 
in nearly pristine condition. Not much going 
on here geologically these days—except for a 
lively storm last October that accomplished 
some real erosion. I’m enjoying memories of 
some fascinating faraway locales as I digitize 
thousands of old slides of field adventures. 
But it’s sad to be missing so many geologist 
friends in them.

Peter M. Bell PhD ’63, peterbell4444@
gmail.com: After earning my PhD, I did a 
postdoc at the Geophysical Laboratory, in 
Washington, DC, and the next year (1964) 
I became a staff geophysicist/geochemist 
there until 1986. From 1986 to 1996, I was 
vice president, research, and chief scientist at 
Norton Co.–St. Gobain Corp. Concurrently 
with these two positions, from 1969 to 1997, 
I worked as an advisor to NASA’s Lunar 
Program. I was also advisor to the Secretary 
of Commerce (and the National Science 
Foundation) from 1996 to 2008. In addi-
tion to the above, I was the recipient of the 

NASA National Space Science Medal and I 
was named a Guggenheim Fellow. I’m now 
retired.

Olav Slaymaker AM ’63, olav.slaymaker@
ubc.ca: After completing my AM in geology 
at Harvard, I earned a PhD in geomorphol-
ogy at the University of Cambridge (my 
thesis was titled “Spatial Patterns of Erosion 
in Mid-Wales”) in 1968. From that year 
until 2004, I worked successively as assistant, 
associate, and full professor of geography at 
the University of British Columbia (UBC), in 
Vancouver, and since 2004 I have been profes-
sor emeritus at UBC and a visiting professor 
at the University of Vienna. 

The focus of my teaching and research has 
been landscape science broadly conceived 

and, particularly, on water and sediment 
budgets as fundamental geomorphological 
knowledge. My regional focus has been 
on the drivers of environmental change in 
mountain environments, especially in British 
Columbia, Scandinavia, the Arctic, the 
Austrian Alps, Japan, Ethiopia, and Taiwan. 
My wider interest extends to global physical 
geography and to stewardship of mountain 
regions. 

In recent years, I have broadened my  
interests further to embrace the meta- 
problems of global environmental change 
and environmental sustainability. Among 
many leadership roles in various geomor-
phology and geography organizations over 
the years, I also served as governor of the 
International Development Research Centre, 
a major Canadian initiative to build capacity 
for sustainability in less developed countries 
(1994–2002). 

Frederick B. Henderson III PhD ’66 ,  
hendserv@gmail.com: After graduating, I went 
into underground mining geology and headed 
to the New Lead Belt, Viburnum, MO, for the 
St. Joe Lead to study the origin of this mega 
lead deposit. From there, I was off to Kaiser 
Aluminum and Colombia and Argentina until 
sent home owing to the pending political wars in 
Argentina and the Falkland Islands. In Argentina, 
I drilled out the world’s then-largest fluorite vein 
(8 million-plus tons), based on Herbert Hoover’s 
“half moon” rule of thumb for quickly estimating 
the value of a vein. 

After a stint compiling a geothermal- 
geochemical manual at Lawrence Berkeley Labs, 
I reached out to classmate Jack Schmitt PhD 
’64 as he announced his run for the US Senate. 
I took his advice and contacted Gordon Swann, 
USGS Flagstaff (AZ), to look at how to improve 
the Landsat satellite program for geology and 
oceanography. 

John Green PhD ’60 measuring the dip of Midcontinent Rift basalts at Sugarloaf, Lake County, MN.

Olav Slaymaker AM ’63 and students at Field 
School in British Columbia’s Coast Mountains.

Peter Bell PhD ’63 and his wife, Penelope 
Bell, in Baltimore, MD, in 2014.
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After a big workshop, I became the president 
of the Geosat Committee, representing more 
than 125 international oil, gas, mining, and 
engineering companies, over 17 years. I testified 
in Congress 27 times and once in the Australian 
Senate. We got little from the US (NASA, 
NOAA) due to Cold War and military/intel 
restrictions, but we succeeded with France 
(SPOT—stereo, high resolution), the European 
Space Agency–European Remote Sensing 
(ESA-ERS) satellites (radar), Canada (Radarsat), 
and Japan (Japanese Earth Resources Satellite 
[JERS]—more spectral bands, radar, high reso-
lution stereo), based on the policy for open skies 
access to data. 

After 1993, I worked with the mining commu-
nity and the EPA to validate remote sensing for 
acid mine drainage, etc., and I defined an EPA 
remote sensing satellite.

Since 2002, I’ve been trying to develop 
Colorado geothermal energy. I have several 
drill-ready targets, but no geothermal investors 
who focus on California and Nevada. I’m still 
plugging away looking for drilling funds as usual.

I invite you to drop by Mount Princeton Hot 
Springs (CO) along the Rio Grande Rift for a 
hot swim.

Larry Dingman AM ’61, PhD ’70, 
ljdingman@msn.com: I retired from the 
University of New Hampshire in 2005, and 
Jane and I are still enjoying life on Cape Cod, 
though we’ve recently moved from “outer” 
(Eastham) to “mid” (Yarmouth) and down-
sized. I’ve written two textbooks since retir-
ing (Fluvial Hydraulics, Oxford University 
Press, 2009; and Physical Hydrology, 3rd ed., 
Waveland Press, 2015) and continue to be 
somewhat active professionally, publishing 
a 2018 paper in Journal of Hydrology, acting 

as a reviewer, and serving on the committee 
of a recent PhD from the Civil Engineering 
Department at CUNY (who’s now a postdoc 
at UMass Amherst). We continue to enjoy 
the Cape environment and culture, and I 
play the trombone in local swing bands, in a 
concert band, and in an orchestra. I’ve kept 
in sporadic contact with two of my contem-
poraries at Harvard, Fred Shaw ’58, PhD ’65 
and Jonathan Swinchatt AM ’59, PhD ’63.

Anna K. “Kay” Behrensmeyer PhD ’73,  
behrensa@si.edu: In January 2019, the 
National Academy of Sciences announced 
that I was awarded the G. K. Warren Prize for 
“contributions to 
understanding flu-
vial processes, how 
they are expressed 
in the rock record, 
and how they shape 
our understanding 
of ecological change 
throughout the 
history of life on 
land.” When I first 
met with my PhD 
committee back 
in 1967(!), they 
were quite skeptical 
about my plan to be 
“interdisciplinary,” 
so it is particularly 
gratifying to be 
recognized for 
achieving this goal. 
I also was honored 
in 2018 with the 
Romer-Simpson 
Medal from the Society of Vertebrate 
Paleontology, and the Paleontological Society 
Medal, both the highest career achievement 
awards from these organizations, and in 
2016 with the Raymond C. Moore Medal 
from the Society for Sedimentary Geology, 
SEPM. (For more on the G. K. Warren Prize, 
see http://www.nasonline.org/programs/
awards/g-k-warren-prize.html.)

Being part of EPS in the late 1960s and 
early 1970s was an amazing experience, and 
I will be forever grateful for the wisdom of 
my advisors, Bryan Patterson, Ray Siever, 
and Farish Jenkins, and the inspiration of the 
“Liquidus” community of fellow students 
(graduate and undergraduate, hard rock and 
soft rock). My life and work have centered 
on the National Museum of Natural History, 
Smithsonian Institution, Washington, DC, 
since 1981, when I was hired as a research 
curator in paleobiology, and it’s still too 

Larry Dingman AM ’61, PhD ’70, at left, 
enjoying a summer afternoon in Woods Hole, 
MA, with colleagues discussing the disserta-
tion of Shahab Afshari (at right). At the time, 
Afshari was a civil engineering student at City 
University of New York (CUNY); he is now a 
postdoctoral fellow at UMass Amherst. Second 
from left is David Kicklighter, a Marine Biolog-
ical Laboratory scientist who hosted the group, 
and next to Afshari is Balazs Fekete, Afshari’s 
advisor at CUNY.

IN MEMORIAM

Robert Berman ’49, AM 
’55, PhD ’57, an engineer for 
Westinghouse, expert on  
materials—their identification, 
fabrication, and properties—and  
a pioneer in applying computers 
to the problems of materials  
science, passed away April 29, 
2018. Berman’s father, Harry 
Berman (1902–1944), was a  
distinguished mineralogist, 
a professor of mineralogy at 
Harvard, and curator of Harvard’s 
mineralogical collection, and 
the younger Berman intended to 
follow in his father’s footsteps, 
though the field contracted 
as he completed his PhD. At 
Westinghouse (in Pittsburgh) for 
37 years, Berman liaised between 
materials scientists and com-
puter programmers, effectively 
communicating the needs of his 
colleagues to the developers of the 
new tool of computing. Berman 
also wrote approximately 40  
scientific articles, and co-edited 
Thorium Dioxide: Properties 
and Nuclear Applications, the 
sixth book on reactor materials 
published under sponsorship 
of the Naval Reactors Office of 
the US Department of Energy, 
formerly the US Atomic Energy 
Commission.

Kay Behrensmeyer 
PhD ’73 in the field 
in Kenya in 2016.
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much fun to contemplate retirement. I am 
busy with research (ongoing field projects 
in Africa and North America), exhibits and 
public outreach (our new Fossil Halls open 
this June—a 10-year effort), collections 
care and development, mentoring students 
and postdocs, and an assortment of admin-
istrative duties including the Evolution of 
Terrestrial Ecosystems (ETE) Program. 

Husband Bill Keyser, engineer and master 
fossil preparator, has been a patient and 
hugely supportive partner through the past 
30-plus years. Our daughters, Kristina and 
Sarah, shared many field experiences with 
us in Africa but now are on their own career 
paths (neuropsychology and music).

Floyd McCoy PhD ’74, fmccoy@hawaii.
edu: I am still in teaching and research. The 
former is in the geological and oceanographic 
sciences at the University of Hawaii with 
undergraduate obligations at the Windward 
Community College campus as professor 
in geology, geophysics, and oceanography, 

and graduate obligations at the main Manoa 
campus on the cooperating graduate faculty 
in the Department of Earth Sciences. My 
research continues in geoarchaeology, a new 
area of study that combines the geological/
geophysical sciences with the archaeological 
sciences. Field and laboratory work are in 
both Hawaii and Greece, particularly in the 
latter area focusing on the consequences to 
the Minoan culture in the southern Aegean 
from the enormous and devastating Late 
Bronze Age eruption of Thera (Santorini) 
in terms of ashfall, seismicity, tsunami, and 
climate alteration. The research is wonderful 
in a nice setting with fascinating co-workers 
… getting back and forth between the two is 
long and makes for sore behinds from sitting 
on long flights. The work has been covered in 
documentaries that now appear on late-night 
television for insomniacs. And it seems there 
is always a manuscript awaiting a final draft 
and editing for a professional publication 
somewhere that never gets done because there 
are so many interruptions in a very nice life. 

Andy Eaton PhD ’75, ade1014@gmail.com: 
2018 and early 2019 brought continued 
change and travel to the Eaton family. A 
two-week trip Barb and I took to Israel and 
Jordan to speak at a conference in January 
2018 was followed by an Alaska trip in June. 
That was enough to convince us to return to 
Fairbanks in March of this year in order to 

Five EPS alumni—Warren Allmon PhD ’88, Louis Derry PhD ’90, 
Linda Ivany PhD ’97, Alexandra Moore PhD ’93, and Robert Ross 
PhD ’90—have rallied together in the Finger Lakes region of cen-
tral New York to bring their diverse set of skills to improve climate 
literacy nationwide.

At the Paleontological Research Institution (PRI) in Ithaca, NY, 
Allmon, director of the PRI and the Hunter R. Rawlings III  
Professor of Paleontology at Cornell University, Moore, senior  
education associate at PRI, and Ross, associate director for  
outreach at PRI, are spearheading the Teach Climate Science  
project (https://teachclimatescience.wordpress.com/). 

The centerpiece of this effort is the distribution of PRI’s Teacher- 
Friendly Guide™ to Climate Change. PRI has initiated a crowdfunding  
campaign to support mailing the guide to 200,000 public high 
school science teachers nationwide (http://bit.ly/TeachClimateScience). 
Provoked by the 2017 dissemination of climate-change-denial 
propaganda by the Heartland Institute, PRI is hitting back with 
peer-reviewed science that supports teachers and their students as 
they engage with climate change science, mitigation, and adapta-
tion. As of this writing, PRI has reached 50,000 science teachers 
across the country and is working to double that number this year. 

Ivany, professor in the Department of Earth Sciences at Syracuse 
University, works at the intersection of marine paleoecology and 
paleoclimate, relating how ecosystems and their component taxa 
evolve and respond to climate change in the physical environment. 
Ivany has led the effort to expand Syracuse’s climate change curric-
ulum, is a board member and former board president for PRI, and 
has been collaborating with her PRI colleagues on a new exhibit  
at PRI’s Museum of the Earth called Climate and Energy in the 
Anthropocene, which opens July 1, 2019.

Derry, professor in the Department of Earth and Atmospheric  
Sciences at Cornell University, is also a collaborator with PRI,  
contributing to The Teacher-Friendly Guide to Climate Change.  
He pursues biogeochemical research as director of the US Critical 
Zone Observatory Network and this year as a recipient of a French 
government fellowship awarded through President Emmanuel 
Macron’s Make Our Planet Great Again (MOPGA) initiative. In 
response to the US withdrawal from the Paris Climate Accord, 
Macron invited US researchers to collaborate with their French 
colleagues. Derry is one of 13 US MOPGA laureates, and he is 
currently working with researchers at the Institut de Physique  
du Globe de Paris, examining the role of climate change forcing  
of extreme rainfall events, surface and groundwater chemistry,  
and water quality.

Quintet of EPS Alumni Combat Climate Change from Upstate New York

Andy Eaton PhD ’75’s granddaughter Kaylee  
Esperanza Beatrice (at left), explaining life, 
the universe, and everything to twin Malcolm 
Andrew Alan.



see the Aurora we didn’t see in Greenland in 
2017. In fall 2018 we once again visited Bob 
Kamilli PhD ’76. On the professional front, 
I am part of a National Academy of Sciences 
workgroup assisting the USGS with the 
development of an effective quality manage-
ment system (QMS) for its myriad of labs.  
I continue to reduce my work time and 
expand volunteer opportunities, mainly to 
provide time for our newly arrived (February 
2019) twin grandchildren!

Larry Mutti PhD ’78, mutti@juniata.edu: 
I’m now fully retired from the classroom 
after 40 years of teaching mineralogy, optical 
mineralogy/petrography, petrology, and 
assorted other courses at Juniata College 
(Huntingdon, PA). Never, even once, did  
I teach my Harvard research focus: structural 
geology. I still have an office and dabble in 
’80s-era fluid inclusion lab work. I’m heavily 
involved in community affairs (Arts Council, 
Planning Commission, Prison Society, etc.) and 
am an avid gardener, cook, and nature lover.

PLOY ACHAKULWISUT

DISSERTATION: “Investigating Climate- 
Chemistry Interactions on Multiple  
Spatiotemporal Scales”

ADVISORS: Loretta Mickley and  
Daniel Jacob

CURRENT POSITION: Postdoctoral scientist, 
Milken Institute School of Public Health, 
George Washington University

KATHERINE DAGON

DISSERTATION: “Exploring the Climate  
Impacts of Solar Geoengineering on  
Land-Atmosphere Interactions”

ADVISOR: Daniel Schrag

CURRENT POSITION: ASP postdoctoral  
fellow, National Center for Atmospheric 
Research

ARCHANA DAYALU

DISSERTATION: “Exploring the Wide Net  
of Human Energy Systems: From Carbon  
Dioxide Emissions in China to Hydraulic 
Fracturing Chemicals Usage in the  
United States”

ADVISOR: Steven Wofsy

CURRENT POSITION: Senior research  
associate II, Atmospheric and Environmental 
Research Inc., Lexington, MA

LAUREN KUNTZ

DISSERTATION: “Multi-Decadal Climate 
Variability: A Pacific Mechanism with 
Global Implications”

ADVISOR: Daniel Schrag

CURRENT POSITION: NOAA Climate and 
Global Change Postdoctoral Fellow,  
University of Washington

JENNIFER MIDDLETON

DISSERTATION: “Elemental Fluxes to  
the Seafloor: Pleistocene Climate and 
Submarine Hydrothermal Activity”

ADVISOR: Sujoy Mukhopadhyay

CURRENT POSITION: Lamont Postdoctoral 
Fellow, Lamont-Doherty Earth Observatory, 
Columbia University

SUNYOUNG PARK

DISSERTATION: “Earth’s Internal  
Processes and Structure Based on Novel 
Seismological Approaches”

ADVISOR: Miaki Ishii

CURRENT POSITION: Texaco Postdoctoral 
Scholar, California Institute of Technology

YANG TIAN

DISSERTATION: “Understanding Moist  
Convection from a Lagrangian Perspective”

ADVISOR: Zhiming Kuang

CURRENT POSITION: Postdoctoral fellow, 
Lawrence Livermore National Laboratory

ELISE WILKES

DISSERTATION: “Chemostat and Modeling 
Investigations of Algal Photosynthetic 
Carbon Isotope Fractionation”

ADVISOR: Ann Pearson 

CURRENT POSITION: Agouron Postdoctoral 
Fellow, California Institute of Technology

NEXT STEPS: 2017–18 PhD GRADUATES
Eight EPS graduate students received their doctorate in academic year 2017–2018. 
With dissertations electronically bound (available at http://dash.harvard.edu) and 
PhD diplomas in hand, our most recent alumni have dispersed around the globe.
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French President Emmanuel Macron 
(left) took this selfie with Lou Derry PhD 
’90 at the inauguration of the MOPGA 
program, in Paris.
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Linda Ivany PhD ’97 examines 
marine invertebrate fossils in the 
middle Devonian Hamilton Group 
at an outcrop in Pompey, NY.
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Clifton W. Farrell AM ’74, PhD ’79,  
clifton.w.farrell@gmail.com: I have retired 
after a career in mineral exploration and 
development throughout Asia and South 
America, most recently in uranium and 
radioactive materials. Following gradua-
tion from Harvard in 1979 I worked in the 
engineering field (Fluor Corporation), in 
metallurgical research (patenting a non- 
cyanide gold leaching chemistry), in copper 
mine development (China and Mongolia), 
and most recently in uranium production 
(Wyoming, Argentina, and Brazil). I also 
founded my own company with the financing 
of a Swiss nuclear power company to produce 
uranium for export to Europe. Nowadays I 
continue to be active in the educational field 
teaching chemistry and mathematics at the 
Hanover High School in Hanover, NH, and 
I also serve as a seasonal IRS tax preparer. My 
wife (delightfully discovered while working 
for the Inter-American Development Bank 
in Peru) and I have retired to rural New 
England—albeit in sight of Dartmouth 

College—and would very warmly welcome 
other EPS alumni/ae who might be visiting 
this most scenic area of the country!

Patricia H. “Tricia” Kelley PhD ’79,  
kelleyp@uncw.edu: This past November 
at the Geological Society of America 
Annual Meeting, I received the Encourage 
Award from the Association for Women 
Geoscientists (AWG) in recognition of my 
efforts to advance women in the geosciences. 
The award citation states that I “have excelled 
as an example of encouraging women in 
all stages of life to join and stay engaged 
in the geosciences, and to grow their con-
nections.” I retired from the University of 
North Carolina Wilmington in 2016, but 
am continuing to do research, and I serve 
as a Paleontological Society Distinguished 
Lecturer, as well as on the board of directors 
at AWG.

Bruce Geller AM ’81, brucegeller@ hotmail.
com: I started working at Hazen Research 
Inc. in Golden, CO, last autumn as one of 

four full-time mineralogists. I’ve handled 
projects ranging from borates to zirconia! 
Give a ring (303-237-2947) if you’re headed 
to Denver.

Miguel de las Doblas Lavigne AM ’85, 
m.doblas@igeo.ucm-csic.es: After I left 
Harvard, I did an eight-month internship 
at the ETH (Zürich) under the supervision 
of “the father of modern structural geology” 
(the late John Ramsay) with a European 
Council grant. Later I earned a PhD in 
geological sciences at the Universidad 
Complutense of Madrid, studying the late 
Variscan ductile shear zones of the Central 
Iberian granitic basement. I currently work 
as a scientific researcher in tectonics and 
structural geology at the Consejo Superior 
de Investigaciones Científicas (CSIC; the 
Spanish National Research Council) at 
the Instituto de Geosciencias (IGEO) in 
Madrid. My fields of interest span from 

This past November, the Association for Women Geoscientists (AWG) awarded Tricia Kelley PhD 
’79 (right) the Encourage Award in recognition of her efforts to advance women in the geosciences. 
Here’s Tricia receiving the award with AWG President-Elect Lisa Tranel at AWG’s breakfast and 
award ceremony at the Geological Society of America’s annual meeting.

Miguel de las Doblas Lavigne AM ’85 trying 
to unravel the tectonic union of the Americas 
within the Caribbean puzzle.

Bruce Geller AM ’81 stands alongside rhodo-
chrosite (manganese carbonate) at the Colo-
rado School of Mines Geology Museum where 
he was director for 10 years. The rhodochro-
site—the second-largest known crystal cluster 
when the photo was taken in 2011—was 
mined in the Wutong Mine, in the Guangxi 
Zhuang Autonomous Region of China.



DANIEL BRIDGWATER: I am currently 
living in Cambridge, New Zealand, working 
as a research assistant at Waikato University, 
focusing on sedimentary and petroleum geol-
ogy in New Zealand. 

HANNAH BYRNE: In August, I moved to 
New York and started working as an asso-
ciate consultant at Bain & Company. The 
work has been interesting and challenging 
so far, the people have been great, and 
living in this city has been such a change 
of pace. Never before have I appreciated 
bagels (which are plentiful) and free time 
(not so much) as I do now. While this new 
venture has brought a lot of change to 
my life, my intentions to ultimately return 
to the Earth sciences have remained the 
same since I graduated, and I will be 
applying to graduate programs in the field 
in the near future.

SOFIA DONNECKE: In September 2018,  
I started an MSc at the University of  
Victoria doing joint research in computa-
tional chemistry and mass spectrometry on 
some inorganic gas phase chemistry. I plan 
to transfer to a PhD degree in May 2019. 
Outside of chemistry, I am enjoying the 
mountains and coastal trails of BC  
and Washington!

HUNTER MERRYMAN: During the 
summer of 2018, I participated in Harvard 
Summer Theater’s production of Romeo  
and Juliet, sticking around campus as  
long as possible. Then to further that trend, 
I’ve been working as a server at Grafton 
Street [a Harvard Square restaurant] since 
September 2018, serving Harvard professors 
and students alike. I’ve been staying with 
several other Harvard graduates from the 
Class of 2018 in Brighton and have been 
taking several online courses, so as of now 
it is almost as if I didn’t graduate.

SAM LOBIANCO: I’ve been spending 
time with my uncle and family in Iowa this 
winter and doing a bunch of personal stuff 
around here. I am planning on beginning a 
PhD program in tectonics and geochronol-
ogy (most likely with Francis Macdonald at 
UC Santa Barbara) this summer or fall.

MATT MILLER: I am in med school at 
Boston University School of Medicine, 
doing a lot of research, mostly in computer 
vision on medical images. I’m very inspired 
by some of the skills I learned during 
my EPS course work, though, and as a 
matter of fact, one of my projects has me 
collaborating with a GIS/remote sensing 
researcher in BU’s Department of Earth and 
the Environment, conducting geospatial 
analyses of various public health issues, 
mostly addiction. 

BARRA PEAK: This past fall I’ve been 
working with JC Creveling at Oregon State 
and Mark Hoggard at Harvard on a field-
work project related to Rodinian rifting. 
I’ve also been traveling the world and look 
forward to more of that before starting my 
PhD in geology this summer!

KATIE POLIK: I am currently a human-
ities fellow at Dumbarton Oaks where I’ve 
been researching early Egyptian textiles 
and learning the ropes of museum exhibit 
design and production. Our exhibit, Woven 
Interiors, will open September 2019 at The 
Textile Museum in Washington, DC. When 
my fellowship ends in May, I’ll be looking to 
get back into the field of geochemistry, so 
if you’re hiring, let me know!

SOPHIA YANIS: After graduating in May 
2018, Hannah Byrne and I went on a trip to 
visit her family in Cape Town, South Africa 
(what an incredible microclimate!), and 
Harare, Zimbabwe. Since then I’ve moved 
to NYC where I started work as a cognitive  
and analytics consultant at IBM.

NEXT STEPS: 2017–18 SENIORS
When we checked in with the nine concentrators and secondary fielders who graduated 
last year to see what their next steps were, we were not surprised to hear their wide 
range of answers:
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the microscale (slickensides in faults), the 
mesoscale (induced seismicity, extensional 
detachment tectonics), and the macroscale 
(plume tectonics, breakup of superconti-
nents, large igneous provinces, the rotation 
of the Earth). Thirty-six years later I still miss 
the brainstorming and open-minded vision  
I found at Harvard, very different from the 
tunnel-vision widespread in “official” Spanish 
science.

David Kring PhD ’89, kring@lpi.usra.edu: 
Last summer, I was honored with NASA’s 
Michael J. Wargo Exploration Science award 
for significant contributions to the integra-
tion of exploration and planetary science 
throughout my career. Further details are 
posted at https://newsroom.usra.edu/usras-
david-kring-receives-the-michael-j-wargo- 
exploration-award-from-nasa/. 

James S. Wang PhD ’03, james.s.wang@post.
harvard.edu: After having worked on global 
carbon cycle research using models and 
satellite data at NASA Goddard Space Flight 
Center in the DC area over the past seven 
years, I will be making a major change and 
starting a yearlong fellowship at the Institute 
for Advanced Sustainability Studies in 
Potsdam, Germany, in April. The new work 
will involve social science and policy issues, 
and should be a good springboard back into 
an environmental policy or advocacy career for 
me. I also look forward to living in Berlin and 
learning German.

James Wang PhD ’03 with his poster at NASA  
Goddard Space Flight Center in January 2016.
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David Kring PhD ’89 with a model of NASA’s 
new Orion crew vehicle, which can carry four 
astronauts to the Moon, and the Wargo award 
he received last summer.
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Noelle Eckley Selin ’00 (ESPP), AM ’00, 
PhD ’07, selin@mit.edu: I’ve been a fac-
ulty member at MIT since 2010, and was 
awarded tenure in 2017. I am an associate 
professor in MIT’s Institute for Data, 
Systems, and Society (IDSS), and I have a 
joint appointment in the Department of 
Earth, Atmospheric and Planetary Sciences 
(EAPS). In September 2018, I was appointed 
director of the Technology and Policy 
Program (TPP) at MIT. I was also recently 
named a Hans Fischer Senior Fellow at the 
Technical University of Munich’s Institute for 
Advanced Study (TUM-IAS) for 2018–
2021. As part of that fellowship, I spent fall 
semester 2018 at TUM’s Bavarian School of 
Public Policy, and I will be continuing to travel 
back and forth to Germany to collaborate with 
faculty and students there on research aimed at 
better understanding science-policy interactions 
relevant to sustainability.

John Higgins ’02, PhD ’09, jahiggins@post.
harvard.edu: I have been teaching geochem-
istry at Princeton University since 2012, and 
this past year I was promoted to associate 
professor with tenure. In my lab I have  
continued studying Earth history and 
processes using metal isotopes, and I have 
also been reconstructing climate using 
gases trapped in Antarctic ice cores. Meytal 
Higgins PhD ’09 and I welcomed our third 
child this fall: baby Sylvia joins Jasper (11) 
and Maura (7) as well as former Hoffman 
Lab resident dog Lila (almost 15). Our family 

has been enjoying personal and work travel 
and has stayed in touch with many EPS 
friends, and we look forward to connecting 
with more. Meytal’s email is meytal@post.
harvard.edu.

Atreyee Bhattacharya PhD ’12: atreyee_b 
@yahoo.com: I am a teaching faculty 
member in the 
Environmental 
Studies Program 
and a research affil-
iate at the Institute 
of Arctic and 
Alpine Research 
(INSTAAR), both 
at the University of 
Colorado Boulder 
(CU). I have been 
at CU since fall 2015. Here is the link to my 
website: https://atreyeebhattacharya.type-
pad.com/atreyee_bhattacharya/about.html.

Pupa Gilbert Harvard-Radcliffe Fellow 
’14–15: I am a professor of physics at the 
University of Wisconsin–Madison. As a 
Harvard Radcliffe Fellow in 2014–2015,  
I collaborated with Andy Knoll—a  
collaboration that continues to this day. 
For more on my recent work, please see my 
website (http://home.physics.wisc.edu/
gilbert/) and TED Talk: “Color: Physics and 
Perception” (https://www.youtube.com/
watch?v=p6TcOYk9uS8).

Natalya Gomez PhD ’14, natalya.gomez@
mcgill.ca: I am in my fourth year as an 
assistant professor in Earth and Planetary 

Sciences at McGill 
University in Montreal 
and a Canada Research 
Chair. My research 
centers on the inter-
actions between ice 
sheets, sea level, and 
the solid Earth. I have 
an active research 
group and post 
updates on my website, natalyagomez.com.

Rita Parai ’07, PhD ’14, parai@wustl.edu: 
After graduating in 2014, I did a postdoc 
at the Carnegie Institution for Science in 
Washington, DC. In July 2016, I started as 
faculty in the Earth and Planetary Sciences 
Department at Washington University in  
St. Louis and have since set up a new noble 
gas laboratory. See https://isotopic.wustl.
edu/ for more.

Karen Aline McKinnon ’10, AM ’14, PhD 
’15, karen.a.mckinnon@gmail.com: 2018 
was a busy year! After spending some time 
in the private sector at Descartes Labs in 
Santa Fe, NM, I pulled up stakes, returned 
to Colorado to get married, and then 
headed out (farther) west to Los Angeles. 
I started as an assistant professor at UCLA 
in November, a joint appointment with the 
Department of Statistics and the Institute of 
the Environment and Sustainability.

Anna Lea Albright ’17 (integrative biol-
ogy), AM ’17, annaleaalbright@gmail.com: 
After a year post graduation working with 
Peter Huybers, I moved to Paris this past 
September to begin a PhD. I work primar-
ily with Sandrine Bony at the Laboratory 
of Dynamic Meteorology in Paris, as well 
as with Bjorn Stevens at the Max Planck 
Institute for Meteorology in Hamburg, 
Germany. As part of my PhD on cloud feed-
backs in models and 
observations, I have 
the good fortune 
to be participating 
in a field campaign 
(EUREC4A) orga-
nized by Sandrine 
and Bjorn in winter 
2020 in Barbados. 
The goal of this cam-
paign is to better 
understand what drives variability in trade 
wind cloudiness and the couplings between 
clouds, convection, and circulation. Beyond 
the exciting scientific adventures, I am greatly 
enjoying life in Paris and working on improv-
ing my French. 
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Anna Lea Albright AM ’17

Natalya Gomez PhD ’14

Atreyee Bhattacharya PhD ’12
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Meytal Higgins PhD ’09, John Higgins ’02, 
PhD ’09, Jasper, Maura, and newest addition, 
Sylvia, along with the canine family member, 
Lila.

Noelle Eckley Selin ’00, AM ’00, PhD ’07 
stands before the Palais des Nations at the 
first Conference of Parties for the Minamata 
Convention on Mercury, held in Geneva in 
2017. The Minamata Convention is the global 
treaty that addresses mercury pollution— the 
topic of Selin’s PhD work at EPS. 
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Scott Wieman AM ’17, scotttewksburywieman 
@gmail.com: I am currently working at 
NASA and on the faculty at the University  
of Maryland, Baltimore County. At NASA,  
I am a member of the Mars Science Laboratory 
team, a subset of the group that works on 
the Curiosity Rover. I carry out light stable 
isotope work to identify biosignatures and 
determine possible habitability of the red 
planet. I also manage the stable isotopes  
laboratory for the planetary environments 
group at NASA, with much of my research 
focusing on Earth-based analogs to Martian 
soils and some paleoclimate research with 
groups at Rutgers and the University of 
Northern Iowa.

Undergraduates
Warren Huff ’59, huffwd@ucmail.uc.edu: 
After Harvard, I went to the University of 
Cincinnati for graduate studies, focusing on clay 
mineralogy. I was hired by the university shortly 
after I received my PhD, and I retired as profes-
sor emeritus last year after 55 years. I continue 
to teach clay mineralogy and am working with a 
doctoral student and several others on charac-
terizing Cretaceous bentonites in the western 
interior. We’ll have several abstracts for the fall 
GSA meeting. For more on me, see the January 
2019 issue of Earth Magazine, pages 54–56.

Lincoln Hollister ’60/’61, linc@princeton.edu: 
For a week in August 2018, several former stu-
dents and I led a Geological Society of America 
(GSA) Thompson Field Forum (“Architecture 

and Evolution of the Crust During Continental 
Arc Magmatism”) across the Coast Mountains 
of northern British Columbia. There were 25 
participants plus four leaders. Most costs on the 
ground were covered by GSA from the bequest 
of Jim Thompson, by the National Science 
Foundation, and by Seabridge Gold Inc. Cost 
of transportation to the area for the younger 
participants was also provided. A helicopter took 
us to several locations in the mountains, and we 
spent a day visiting shoreline outcrops by boat. 
The objective of the forum was for those of us 
who had worked in the Coast Mountains for 
decades to pass along some wisdom to younger 
generations of eager petrologists. We provided 
a printed guide for the participants; it will be 
published by GSA.

Jeffrey Abbott ’63, jeffrey_abbott4@telus.net: 
I’ve worked the past 48 years since completing 
my PhD at the University of Colorado in the 
mineral exploration industry. About half of that 
time was work for major exploration companies 
and the other half for junior companies. I spent 
a 15-year period in the ’80s and ’90s working 
internationally, including time living in Chile. 
Since 1998 I’ve run my own private exploration 
company (Golden Gryphon Explorations Inc.) 
exploring in northern Nevada. I am not retired, 
nor do I intend to be any time soon—too much 
fun and intellectual stimulus working in the 
Great Basin. 

John Graham ’64, graham@giraffe.org: 
I remember those field trips in the old  
Nat Sci 5 and the creaky stairs in the Agassiz 
Building. I remember washing test tubes next 

to Jack Schmitt PhD ’64, little realizing that he 
would soon walk on the moon and become a 
senator from New Mexico. And I remember the 
thrill of being around as the new shifting tectonic 
plate theory was being announced and defended, 
and I remeber my 
good friends and 
mentors. Professor 
Ray Siever 
(1923–2004) 
took me under his 
wing; I remember, 
when I told him 
that my girlfriend 
had just left me 
for another, he 
just looked very 
kindly at me and 
reminded me that there were many more girls in 
the world! Speaking of old friends, does any-
one know if  Rusty Kothavala PhD ’64 is still 
around, and how to get in touch with him?

I won a Knox Fellowship upon graduation, and 
Professor Siever and others set me up to study at 
the University of Adelaide in South Australia. I 
spent half a year hitchhiking there, working as a 
stringer for The Boston Globe, reporting on every 
war I could find along the way. I spent most of 
my time in Australia in the Outback, prospecting 
for gold and mapping above and below ground 
in the major mining districts. The Outback in 
the 1960s was like the Old American West in the 
1880s: dirt streets, lots of beer, the occasional bar 
fight in tough saloons in tough little towns. And, 

John Graham ’64

Jeffrey Abbott ’63 sitting on an epithermal 
vein outcropping, which has never been 
drilled, in northwestern Nevada. 

Karen Aline McKinnon ’10, AM ’14, PhD ’15 while hiking outside Taos, NM.
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of course, there was a grand romance … I loved 
it all so much I quickly learned that I was not cut 
out to be a research scientist.

So I tossed it all, and joined the US Foreign 
Service where I spent the next 15 years involved 
in wars and revolutions. I’m lucky to be alive. 
Now I help lead the Giraffe Heroes Project,  
moving people around the world to “stick their 
necks out” to solve tough public problems, and 
training them to succeed.

Jennifer Getsinger ’74, jengets@shaw.ca: 
Although my Harvard-Radcliffe degree was in 
anthropology, I went on to study geology for my 
MS and PhD, and spent my working career as 
a geologist. I’ve worked in mineral exploration, 
government (USGS and Geological Survey of 
Canada), and teaching at the college level, and 
also was a copy editor for Canadian Journal of 
Earth Sciences. Now I’m retired and living in 
Vancouver, BC, where I have been for the past 
40 years. I still write articles for Resource World 
magazine, and have recently joined the Hastings 
Community Centre Rockhounds. I still keep a 
journal, and enjoy creative writing. You can find 
me on Facebook at “Jenny Getsinger.”

Quentin Danser ’78, qjdanser@hotmail.com: 
After graduation, I went on for an MS in  
geophysics. For the next 20 years, I worked in 
petroleum exploration. During my first two years, 
I did fieldwork in the deserts of North Africa and 

Syria collecting seismic data. Eventually, I ended 
up behind a drafting table developing oil and gas 
exploration drilling locations. At midcareer, I 
went back to school for an MS in telecommuni-
cations and spent the next 15 years in fiber-optic 
engineering. I’ve been retired now for five years, 
and my wife and I try to travel as much as possible. 
I’ve included a photo where I’m wearing a 
Harvard EPS ball cap while visiting the Reichstag 
Dome in Berlin, one stop on a train trip last year 
through Eastern Europe.

Byron King ’78, bwking@verizon.net: Post-
Harvard by 41 years, I’m geological and I love 
it. I write a newsletter for a financial group, in 
which I’m the “hard rock mining guy.” I mostly 
cover gold, silver, and copper, with forays into 
other elements ... platinum, palladium, nickel, 
zinc, lead, rare earths, carbon (as in graphite/
graphene) ... More, actually, when I think of it. 
I deal with all manner of geological structures, 
ages, styles, and terranes. I’ve traveled the globe, to 
six out of seven continents. I’ve climbed many a 
hill; although over time I’ve come to prefer using 
helicopters and getting dropped off. I’ve kicked 
many a rock, from gold-infused banded iron 

Michelle LaFreniere Rich ’69, mrich@comcast.net, and Robert “Bob” Alan Rich AM ’72, PhD ’74 (under Professors H.D. “Dick” Holland, Ulrich 
Petersen, and J.B. “Jim” Thompson), robert.rich4@verizon.net, sent this family photo from a recent trip to Yellowstone and the Tetons. Michelle 
reports that she has a new career and has spent the past two years working as a book production editor at a local publishing company, and Bob 
writes, “My uranium consulting business is flagging, but since 2016 I have been working for a company my son owns—Lipin/Dietz Associates 
Inc.—in sales and as an equipment techie. Michelle and I have a son and daughter in their early 40s and a total of six grandchildren.” He notes 
that in the photo “the two white-haired people are us.”

Quentin Danser ’78 shows off his EPS ball cap 
while visiting the Reichstag Dome in Berlin, one 
stop on a train trip through Eastern Europe that he 
took last year.
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Clara Blättler ’08 sits on a throne made of beautiful carbonate shells on New Providence Island, 
the Bahamas.
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Sara Brothers ’83 poses at Thingvellir 
National Park in Iceland, where she also 
visited glaciers.

formations to VMS-copper. I’ve visited explora-
tion sites all over the world, as well as operating 
and former mines and mills in many locales, from 
South Africa to Kyrgyzstan; from the Aleutians 
to Brazil. I’m quite at home in Quebec, the 
Northwest Territories, and Yukon. Meanwhile, I 
move up and down the spine of the US Rockies, 
and south into Mexico’s Sonora/Sierra Madre. 
Along the way I’ve met countless great geologists, 
engineers, business managers, and support staff. 
I routinely handle fascinating drill cores and 
mineral assemblages, while I drape maps over a 
desk—or over the hood of a pickup truck—and 
discuss structure, fluid channels, geochemistry, 
and mineralogy. Offices are OK, but I kind of 
enjoy the feel of baking under a desert sun or 
bracing against the chill mountain wind. I have 
“too many” rocks and books in my house, or so 
some might say (some; not me, of course). And 
every specimen is a treasure of memory; of a place 
I visited, and a story I worked to decipher.

I’d be remiss not to add that, in addition to 
being a rock-kicking geologist, I served for many 
years, active duty and reserve, in the US Navy. 

Those two career paths have been immensely 
fulfilling. It all started at Harvard, fall of 1973 ... 
and for that, I’m always grateful. Whether I knew 
you/know you or not, I wish you well.

Sara Brothers ’83, sbrothers@GAIG.com: 
After almost 30 years as an environmental 
consultant, I have spent the past two years 
working for Great American Insurance Group’s 
Environmental Division, as the director of tech-
nical support, providing internal consulting to 
the underwriting and claims teams for pollution 
liability policies. It took more than 30 years on 
the West Coast (California and New Mexico), 
but I recently relocated to NYC in 2018 and am 
enjoying real “seasons” again, although the cold 
weather this winter has been a bit of a shock to 
the system. 

My kids are all out of college and on their own; 
no geologists, but one environmental engineer 
in the bunch. I am also enjoying more travel 
and adventures, and most recently stood on 
glaciers and at the crest of the Mid-Atlantic Ridge 
(which marks the boundary between the North 
American and Eurasian tectonic plates) in Iceland.

Kalon Morris ’98/’99, kmorris@post.harvard.
edu: I am currently in my 17th year as a professor 
of oceanography and meteorology at Saddleback 
College in South Orange County, CA. And we 
just moved to our dream waterfront home on 
Canyon Lake, CA!

Clara Blättler ’08, cblattler@uchicago.edu: I am 
happy to share that I started a faculty position last 
year at the University of Chicago. It has been an 
exciting transition to set up a geochemistry lab 
and build a research group, as well as to explore 
my new neighborhood and city. I feel incredibly 
lucky to have a job where I can keep asking ques-
tions and learning about how the Earth works!

Tegan Condon ’08, tegdon@gmail.com: I’ve 
spent the past 4.5 years teaching eighth-grade  
science in Watertown, MA—13-year-olds can 
have great questions or be hormonal and obnox-
ious, depending on the minute! Before that, I 
dabbled in trail crew (AZ), built greenhouses 
(AK), and worked at a bakery (MA), among 
other things. I’ve also done a lot of traveling, most 
recently Japan and before that Costa Rica! I miss 
being a more active part of the science world, and 

Byron King ’78 at 15,860 feet on the side of a 
breccia pipe in Peru.
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hope to transition away from classroom teaching 
in the fall. If you have connections or suggestions 
in the Boston area for entry-level renewable 
energy jobs or specific master’s programs (engi-
neering? clean energy management?), I’d love to 
talk to you!

Michael Kohen ’09 (EPS secondary; engineer-
ing sciences primary), michaelkohen@gmail.
com: I’m currently based in the San Francisco 
Bay area, and I’m one of the early product leaders 
at Zoox. We are a robotics company pioneering 
autonomous mobility, building our own fully 
autonomous vehicle and the entire ecosystem 
required to bring that technology to market at 
scale. I sit at the intersection of vehicle engineer-
ing, experience design, and software develop-
ment, with a mandate to push the boundaries of 
what can be enabled with autonomous mobility. 
Prior to joining Zoox, I co-founded Wonder, 
an on-demand research service, now heavily 
adopted within the consulting, finance, and 
marketing industries. Previously, I spent time in 
the industrials banking group at Goldman Sachs 
and as an early team member of another startup 
later acquired by Google. I won’t ever forget 
my experience in the EPS department and the 
adventuring spirit I gained from the members in 
our community.

Carina Fish ’13, crfish@ucdavis.edu: In 2018, 
I came back to campus for my five-year reunion, 
won both a Ford Foundation fellowship and a 
NOAA Dr. Nancy Foster scholarship (in part, 
thanks to Professor Andy Knoll!), and passed  
my quals. 

Katherine Kulik ’15 skiing at Whistler  
Blackcomb Mountain in British Columbia in 
February 2018.

Mattie Newman ’17

Although much of what he works on at Zoox is under wraps, Michael Kohen ’09 is able to share 
this test mule.

Carina Fish ’13 aboard the E/V Nautilus in 
August 2017 surveying Cordell Bank National 
Marine Sanctuary’s deep-sea habitat with 
ROVs Argus and Hercules.
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Katherine Kulik ’15 (EPS secondary; history 
and science primary), katherinekulik4@gmail.
com: I’ve been living in Arlington, VA, and 
working as an energy investment analyst for 
Alphataraxia Management LP (we’re hiring!) 
since graduation. I still love my job, which 
involves a combination of data science and 
research surrounding energy markets to create 
data-driven investment strategies. In my free time, 
I love skiing, exploring DC’s restaurant scene, 
attending weddings, and hosting trivia through 
District Trivia (and I haven’t missed a geology 
question yet!). Feel free to email me.

Hank Smith ’16, hanktsmith92@gmail.com: 
After a stint in Portland, OR, bartending and 
keeping busy in the music scene, I did some 
bike touring, almost moved to Zambia, then 
Brazil, and then bought a one-way ticket to 
Berlin, taking my bass and as much else as I 
could carry with me. Since then I’ve mostly 
been work+traveling through Germany and 
bits of Europe—living in other people’s homes, 
improving my German to almost near fluency, 
learning carpentry and some metalwork, and 
building most of a house with a Turkish guy. 
I’ve recently semi-settled in Leipzig, and am 
now looking for work in energy/sustainability, 
researching graduate programs in sustainable 
agriculture, and starting a band. Come say hi  
if you’re swingin’ through Germany!

Mattie Newman ’17, mattie.newman19@
gmail.com: Living in Midland, TX, I have 
been working for Chevron USA Inc. for over 
one year now. I continue to support facilities 
with any air-related needs such as federal and 
state permitting and compliance, serving as an 
Air Specialist utilizing my environmental engi-
neering skills. Particularly, I have supported 
Chevron’s growth 
regions in their com-
pliance and our base, 
existing operations 
with both permitting 
and compliance. 
Ultimately, I am up 
to be rotated to a new 
position in December 
2019. I hope to move 
to a refinery to work 
on the complex 
process facility side of 
Chevron and try a new segment: downstream.

I also started a Master of Engineering in 
Civil and Environmental Engineering in the 
Environmental Engineering program at the 
University of Wisconsin–Madison in January 
2019 to expand my engineering expertise.  
I hope to use these skills to increase my influence 
at work.
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Last fall, Tanya Petach ’15 was 
joined by EPS friends in the  
Colorado Rockies to “celebrate 
being alive” at the one-year anniver-
sary of her cancer diagnosis. “EPS 
friends are genuinely the best!,” 
Tanya writes. Shown here, back 
row, left to right, are Alyssa Chan 
’17, Sarah Moon ’15, Emily  
Rogers ’15, and Michael Traver 
’14; and front row, left to right, 
holding Tanya, are Elizabeth  
Matamoros ’14, Lyle Nelson ’15, 
Alex Morgan ’14, and Dan Bradley 
’14. Tanya’s sister, Anika ’13, and 
another EPS friend, Esther Kennedy 
’13, were also at the celebration, 
but didn’t make the photo.

STUMP THE SCHOLAR
Last issue’s answer: Shake, 
Rattle, and Roll
The puzzle: In the last issue, Marine Denolle, 
assistant professor of Earth and planetary sciences, 
challenged readers to explain why ground shaking is 
stronger ahead of the earthquake rupture propaga-
tion and weaker behind.

The answer: Earthquake rupture directivity can 
induce dramatic devastation due to its strong 
ground motions. When the rupture propagates,  
seismic waves generated on the fault both early  
and late in the rupture stack coherently ahead 
of the rupture, enhancing ground motions, and 
decoherently in the back of the rupture, reducing 
ground motions. The directivity effects are similar 
to a Doppler effect.

The outcome? No stumping the scholar here:  
In an unprecedented outcome, all the submitted 
answers were correct. We felt it would be wrong to 
select just one from such an eminent group, so we 
awarded baseball caps (the coveted prize) to all six. 

The unstumpable scholars are (clockwise, starting with back row, left) 
Matthew Moody ’19, Makoto Kelp G1, Maggie Powell ’19, Ned Kleiner G2, 
Stephen Bourguet G1, and James Muller G3.
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Then & NOW

This year, along with Environmental 
Science and Engineering (ESE), EPS 
established a Diversity, Inclusion, 

and Belonging Committee. With 10  
members—including undergraduate students, 
graduate students, postdoctoral fellows/
researchers, faculty, and staff—the commit-
tee collects community concerns, conducts 
discussions, and advises the EPS and ESE 
chairs on possible actions. In addition, the 
GeoClub (the department’s graduate student 

group) expanded to include three mental 
health officers. This expansion followed on 
the heels of the Graduate Student Mental 
Health Survey Initiative, a collaborative effort 
between Harvard graduate students and 
Harvard’s Health Services. EPS-ESE was the 
third graduate program at Harvard to join  
the initiative. 

As EPS-ESE continues to look for ways  
to strengthen its community, it seemed 
appropriate (and enlightening) to unearth 

1968’s The Geology Department at Harvard:  
A Student Study. This survey took the 
temperature of undergraduate and gradu-
ate students in the then-named Geology 
Department. 

That was 50 years ago. What’s changed? 
What hasn’t? Below are just a few extracted 
excerpts. To read the complete 1968 report, 
go to http://eps.harvard.edu/eps-newsletter. 
Many thanks to Harry Parker AM ’69 for 
sending this study our way. 

A field course for all first-year [graduate] students touch-
ing on all areas of geology (like the one at Johns Hopkins) 
has been suggested. Such a course could play a valuable 
role in the integration of new students to the department, 
as well as strengthening the students’ general geological 
backgrounds.

About half of the graduate student body feels that too 
much emphasis is placed on the grades, although some 
argue that this emphasis is generated more by the  
students than by the faculty. It has been suggested that 
financial aid should not be so closely tied to grades. 

Two-thirds of the students favour the retention of the 
two-language requirement, as at present. Some feel that 
a thorough knowledge of one language would be prefer-
able to a superficial acquaintance with two, while others 
suggest substituting statistics or Fortran for the second 
language.

All graduate students are expected to participate in at least one  
department-sponsored field research trip during their time at EPS,  
and entering G1s in particular are encouraged to participate at the 
start of their program. These annual trips, approved by the faculty  
on the Graduate Studies Committee, are organized and led by  
graduate students.

Sometime between 1991 and 1993, EPS began to guarantee full 
financial support (tuition and stipend) for four years to all PhD 
candidates making satisfactory progress: earning a grade of C 
or better in courses and making sufficient progress with their 
research. Funding for the fifth year and beyond is considered  
on a case-by-case basis. 

Around 1976, the requirement dropped from two languages to one;  
by 1988, the language requirement was completely eliminated.

50 years. What’s changed? What hasn’t?

1968 2018
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Few students have any specific complaints about undue 
conflicts in the course schedule. Some feel that too many 
courses are offered on MWF at 9:00 and 10:00 am.

A striking anomaly ... is the large overlap in hours worked 
between half-time and quarter-time teaching and research 
assistants. Eight half-time assistants work an average of 
18 hrs./week, while fifteen quarter-time assistants work 
14 hrs./week. The ranges are also very large: 10–35 hrs./
week and 4–20 hrs./week. ... [A]ssistantships should peri-
odically be reviewed, and the grosser anomalies ironed out.

There is a great need for intermediate-level courses in a 
variety of fields designed specifically for undergraduates. 
Such courses would not only allow students a wider range 
of choices; they would enable students to gain a broader 
background across the field of geology. 

Geology has a very high reputation in the University as an 
undergraduate major, generated by the general vitality of 
the department and the success of Nat. Sci.  10 [Aspects 
of the Natural Environment]. We need an intellectually 
challenging program to maintain the initial interest of 
incoming students. 

The legendary quality of life enjoyed by its members 
draws undergraduates to the geology department. The 
small size and informality of the department combined 
with the physical advantages of Hoffman Lounge are  
principally responsible for the state of affairs. The  
Geology Club plays a major role in bringing together  
faculty, graduate students and undergraduates.

A major change to the FAS course schedule took place in fall 2018 
to prepare for the new Allston campus and to decompress course 
times by equitably scheduling classes Monday through Friday, with 
start times ranging from 9:00 am to 8:15 pm. 

In April 2018, graduate students at Harvard’s 11 degree-granting 
Schools voted to form a union, HGSU–UAW. During the 2018–19 
academic year, the union’s bargaining committee and the University’s 
administration have been negotiating the first collective bargaining 
agreement for Harvard’s 5,000 student employees. Two items on 
the agenda are pay and benefits for teaching fellows and research 
assistants.

Around 2011, faculty began reviewing not only the introductory 
course series but also the upper-level courses with an eye toward 
the varying levels of preparation with which students enter the 
program. The department offered its first intermediate (50-level) 
course in fall 2012. The 50-level category has since grown to six 
courses, allowing students a more focused and substantive  
introduction into the broad fields encompassed by EPS. 

EPS continues to have a very high reputation on campus. It has  
been ranked number one or two in student satisfaction by grad-
uating seniors nine times over the past 13 years. EPS 10 A Brief 
History of the Earth has carried on Nat Sci 10’s success in drawing 
new students to the concentration, with its enrollment growing 
from 21 in its first year (spring 2017) to 59 this past fall. 

Same as it ever was. 

1968 2018
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Please Consider  
Giving to EPS
EPS strives to provide unique and 
challenging fieldwork and research 
opportunities to our students, both 
undergraduate and graduate. The gen-
erosity of our extended community 
directly contributes to making these 
opportunities possible, and we are 
extremely grateful for such expres-
sions of support. If you are able and 
interested in making a financial con-
tribution to EPS, please send a check 
made payable to Harvard University, 
with a note indicating that it is for the 
Department of Earth and Planetary 
Sciences, to:
Department of Earth and  
 Planetary Sciences 
Hoffman Labs
Harvard University 
Attention: Kathleen McCloskey
20 Oxford Street
Cambridge, MA 02138
Among our many generous donors, we 
would like to make particular note of 
Petroleum Experts Limited for their 
donation of software for our educational 
use this past academic year. 

Tidings
EPS is always pleased to hear from our 
alumni and friends. Please send your 
comments or news to us at epsnl@
fas.harvard.edu. So that we may print 
your notes and photographs, please 
include with your submission: (1) 
your affiliation and year, and (2) the 
following statement: “I give consent for 
display of this note, my email address 
and/or web-link, and any associated 
photo, which may or may not appear 
in print and electronic versions.”  Notes 
may be edited to fit the available space.

Harvard University
Department of Earth and Planetary Sciences
20 Oxford Street
Cambridge, MA 02138

www.eps.harvard.edu

1. Naomi Oreskes

2. Dave Johnston  
 

3. Ann Pearson

4. Miaki Ishii

5. Daniel Jacob

6. Eli Tziperman

eps match game answers (from page 15)

“If I weren’t an Earth scientist ... ”

Originally swag for EPS  
graduate students, these caps 
are now available for our alumni 
and friends. If you would like to 
proudly proclaim your con-
nection to the department by 
acquiring an EPS baseball cap, 
please complete and mail the 
order form below, including a 
check for $15 (per cap) made 
payable to Harvard University. 

Questions? Please send an 
email to epsnl@fas.harvard.edu. 

EPS Baseball Cap Order Form
Made of relaxed twill with an adjustable strap in back, our cap is a one-size-fits-all EPS mémento. 

Please make your check payable to Harvard University, with a note indicating that it is for the EPS 
baseball cap. Each cap costs $15. 

I am enclosing a check for $ ___________ to pay for ____ (number of) cap(s).

My email:__________________________________________________________ 

Please mail this order form and check to:

Department of Earth and Planetary Sciences
Harvard University
Hoffman Labs, Attn: Kathleen McCloskey
20 Oxford Street
Cambridge, MA 02138

For our full collection of photos of students, alumni, and friends donning 
EPS-embellished clothing, please visit our website: http://eps.harvard.edu/
campus-and-beyond.

NonProfit Org.
U.S. Postage Paid

N. Reading, MA
Permit #211


