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Biogeochemistry from Enzymes to Global Cycles  
By Alex Bradley

Students and staff in the Bradley laboratory 
have been working with Assistant Profes-
sor Alex Bradley and laboratory manager, 
Melanie Suess, to study the biological, 
environmental, and geological processes 
that produce the sedimentary geochemi-
cal record. Their work focuses on organic 
geochemistry and isotope geochemistry, and 
combines approaches from a range of spe-
cialties in biology and geology. While their 
field and laboratory approaches draw from 
many disciplines, these studies are united by 
trying to understand how biogeochemical 
signals are produced, and what information 
about ancient ecosystems can be uncovered 
through geochemical inquiry. 

Most research in the laboratory is aimed 
at understanding fundamental biological 
mechanisms that help produce signals 
measured by geochemists. For example, in 
sulfur-bearing minerals such as pyrite and 
gypsum, variations in sulfur isotope ratios 
are used by geochemists to understand 
global-scale processes such as the sulfur 
cycle, the oxidation of organic carbon, and 
the oxidation state of the Earth’s atmosphere 
and ocean. Geochemists can trace clear 
patterns of the variations of sulfur isotopes 

in these minerals through Earth history. 
Most of these variations are produced by 
processes mediated by microbes, such as 
sulfate-reducing bacteria. So how do sulfate-
reducing bacteria distribute sulfur isotopes 
among sulfur-bearing chemicals that can be 
preserved in rocks? This process is facilitated 
by a complex network of enzymes, genetically 
encoded and subject to biochemical regulation 
that responds to environmental variation. Our 
understanding of this complexity is limited, 
but can be addressed through careful studies 
of how isotope fractionation takes place at the 
level of enzymes or cells. Postdoctoral fellow 
Derek Smith has been working to understand 
this, by performing experiments using the 
sulfate reducing microorganism Desulfovibrio 
vulgaris. By trying to understand the 
isotope fractionation imposed by individual 
enzymes, as well as the physiological controls 
on the expression of sulfur-processing 
enzymes, Derek is hoping to build a more 
comprehensive understanding of the enzymes 
that catalyze the global sulfur cycle. 

Understanding cellular-level processes is 
not always straightforward, and sometimes 
simple processes are not well understood. For 
example, when microbes switch their metabo-
lism from one carbon source to another, how 
do they do it? Do they all switch at once or do 
individual cells lead the charge? Postdoctoral 
fellow Harry McClelland is trying to under-
stand this metabolic variability by performing 
microbial growth experiments using isotopi-
cally-labeled compounds, and then analyzing 
single cells using the department’s secondary 
ion mass spectrometer. Harry is hoping to ap-
ply this technique to samples collected from 
the deep biosphere off Muroto, Japan, where 
he has been participating in the International 
Ocean Drilling Program Expedition 370. 

Harry McClelland discussing sample handling 
on IODP 370 (photo credit: JAMSTEC)

Continued on page 3
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of the department since 1984 and is well-known for his 
creative seismic experiments in such remote places as 
Antarctica and islands of Fiji and Tonga. Assistant Profes-
sor Phil Skemer has been promoted to Associate Professor 
with tenure. Two new Assistant Professors, Rita Parai and 
Kun Wang, arrived last summer. They have been working 
hard to build their research labs.

 The Washington University Libraries now have a reposi-
tory called Open Scholarship. Its goal is to provide faculty, 
students and staff an outlet for scholarly communications. 
Currently, all Washington University theses published 
after 2009 (that were not embargoed by the author) are 
available in electronic format accessible from http://
openscholarship.wustl.edu/etd/. Theses published before 
2009 that are digitized will be restricted to the Washington 
University community only, unless specific permission has 
been given by the author to make them available world-
wide. We invite you to share your thesis by giving the 
repository permission to share your work. Please contact 
Clara McLeod, EPS Librarian, at cpmcleod@wustl.edu if 
you would like to have your thesis digitally uploaded to 
Open Scholarship.

The Olin Library Transformation project began after 
commencement in spring 2016. Expect to see a new north 
entrance to the library, a renovated café, gallery and explo-
ration center by the spring 2018 semester.

News from the EPS Library 
by Clara McLeod

Overview by Slava Solomatov

Greetings. This has been a year like no 
other. Leaving aside recent changes in the 
nation and the world, this has certainly 
been an interesting year in science. The 
New Horizons Mission to Pluto continues 
to deliver new and exciting data. Profes-
sor Bill McKinnon, a member of the New 
Horizons team, has been giving talks, in-
cluding a prestigious Assembly Series lecture at Washing-
ton University, on the astonishing discoveries made by this 
mission. Professor Alex Bradley’s lab conducts research in 
one of the hottest research areas in the department. In this 
issue, he writes about his efforts to understand interactions 
between geological and biological processes and describes 
how bacteria play games with geochemists by changing 
the isotopic compositions of rocks that they study.

Professor Doug Wiens has been appointed as the 
Robert S. Brookings Distinguished Professor in Arts and 
Sciences. He has also been elected as Chair of the Board 
of Directors of the Incorporated Research Institutions for 
Seismology (IRIS), a major seismological organization 
in the United States. Professor Wiens has been a member 
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 Most of the work in the lab is devoted to understand-
ing the geochemistry of organic compounds. Geological 
hydrocarbons are mainly derived from biological lipids, 
and through their structures and isotopic composition, 
carry information about organisms and environments. 
Graduate student Ming Wu is looking at hydrocarbons 
from well-preserved drillcore through Neoproterozoic 
sediments from western Russia. This is a period when 
the first animals appeared on Earth and some of Earth’s 
largest glaciations and carbon cycle perturbations oc-
curred. Ming is hoping to use biomarkers from this period 
to understand how ecological communities responded to 
these upheavals. Graduate student Scott Beeler is also 
interested in the early evolution of life. He is investigating 
a modern environment at Laguna Negra, northwest Argen-
tina, where part of the lake is dominated by microbialites 
– carbonate-encrusted microbial communities that are rare 
today but were once common on Earth. By examining the 
structural and isotopic compositions of the microbialites, 
Scott hopes to better understand how to relate microbial-
ites carbonate textures to microbial communities or even 
metabolic pathways, which would be an important insight 
for geologists trying to interpret the rock record. 

Biomarkers can record information not only about 
deep time, but also about more recent parts of Earth his-
tory, such as climate changes that have occurred over the 
last several hundred thousand years. One approach to 
understanding climate changes employs leaf waxes, long 
chain hydrocarbons derived from the leaves of terrestrial 
plants. These molecules carry climate information in their 
stable isotope ratios of carbon and hydrogen. While this 

approach is promising, it does not account for isotopic 
variability that may be a consequence of biological differ-
ences among plants. Graduate student Amanda Bender is 
trying to understand this problem by investigating isotopic 
differences among plants that are a consequence of biol-
ogy. Her approach employs greenhouse, field, and growth 
chamber experiments using precisely defined genetic 
variants of plants in the species Solanum – better known 
as tomato. This is actually an ideal model species because 
of its fast growth and the ability of its variant species 
to hybridize with each other, despite their adaptation to 
very different environmental conditions. Through careful 
investigation of the amount of isotopic variability among 
strains of this species, Amanda is able to calculate the 
amount of this variability that can be attributed to genetics 
vs environment, bringing an important new parameter to 
paleoclimate applications. 

 

Continued from page 1

Faculty Research 

Microbialites at Laguna Negra, Argentina

 Graduate student Amanda Bender sampling leaves in a 
greenhouse

Visit our Department Facebook page:
www.facebook.com/WASHU.EPSci



Page 4
Graduate Student Research

The Antarctic Ice Sheet shrouds 
the geologic and tectonic structure 
of the Antarctic Continent, limit-
ing in-situ geologic studies to less 
than 2% of the Antarctic land mass. 
Outcrops in coastal regions of 
East Antarctica and in one local of 
the Transantarctic Mountains are 
composed of predominantly Pro-
terozoic and older rocks, suggesting 
East Antarctica is a Precambrian 
Shield. In contrast, outcrops in West 
Antarctica are geologically younger 
and indicate Late Cretaceous/
Cenozoic extension and prolific 
widespread volcanism during the 
Cenozoic. Geophysically peeling 
back the Antarctic Ice Sheet (Figure 
1) reveals a landscape of high and 
rugged alpine topography across much of the East Antarc-
tic Shield, unlike other Precambrian Shields that have low 
elevation and subdued topographic features. One of the most 
prominent sub-ice features is the Gamburtsev Subglacial 
Mountains, which are similar in both size and scale to the 
European Alps. Within West Antarctica sub-sea level bed-
rock topography is pervasive, reaching a minimum of 2.5 
km below sea level within the Bentley Subglacial Trench, 
a narrow deep basin within the West Antarctic Rift System. 
However, mountain ranges and volcanic edifices protruding 
from the ice sheet dot portions of the West Antarctic land-
scape, reaching a maximum elevation of 4.8 km at Vinson 
Massif in the Ellsworth Mountains. Unique constraints on 
the structure and tectonic processes that have shaped and 
continue to shape the Antarctic landscape can be obtained 
from seismological studies.

The EPS seismology group at Washington University 
has been deploying temporary regional broadband seis-
mic arrays in Antarctica since 1998 in order to investigate 
major tectonic features and improve seismic coverage in the 
southern hemisphere. Many of these early stations operated 
only during the Austral summer, however advances in polar 
technologies have allowed year-round operations of seismic 
stations since 2007. My graduate studies (both at Penn State 
and at Washington University) have been involved in our 
most recent Antarctic deployments aimed at investigating 
the Gamburtsev Subglacial Mountains (AGAP-GAMSEIS 
from 2007 to 2009), and the West Antarctic Rift System 

Seismically Imaging the Antarctic Mantle Using  
Full Waveform Adjoint Tomography by Andrew Lloyd

Figure 1.  Antarctic bedrock topography as reported by 
BEDMAP2 [Fretwell et al., 2013].

Figure 2.  During the 2011/2012 Antarctic field season a 
team of four, myself included, traveled ~2,100 km by skidoo 
to demobilize an array of seismometers extending across 
West Antarctica. Three years latter we tackled another 
~1,400 km by skidoo to install ten new seismic stations.

(POLENET/A-NET from 2007 to present, and RIS from 
2014-2016). My time as a graduate student has involved 
many months of traversing the Antarctic continent both by 
air and by land (Figure 2) in order to install, maintain, and 
demobilize our seismic deployments.

Vast improvements in seismic coverage in Antarctica 
and advances in computational seismology have provided 
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tions. In addition, an upgrade this fall has added 508 Intel 
Xeon Phi 7250 KNL MIC compute nodes allowing us to 
compute, for each earthquake, 55 minute long synthetic 
seismograms in ~15 minutes and event sensitivity kernels 
in ~35 minutes at 1/3 the computational cost of traditional 
CPUs.

The importance of a higher resolution tomographic 
model for Antarctica and the southern oceans extends 
beyond investigating the structure and tectonic processes 
in Antarctica, but is also needed to better understand how 
the solid Earth interacts with the dynamic Antarctic ice 
sheet. For example, 3D mantle viscosity and lithospheric 
thicknesses obtained from 3D seismic models may be 
used to improve glacial isostatic adjustment models 
required to accurately estimate ice mass loss measured 
by the GRACE satellite and improve estimates of ice 
mass change since the last glacial maxima. Estimates of 
mantle viscosities in addition to geothermal heat flow are 
also needed to improve coupled climate-ice sheet modes, 
which have shown the importance of the solid Earth 
response to ice mass loss at the grounding line and the 
availability of water at the ice sheet bed in controlling ice 
velocities. 

a unique opportunity to seismically image the solid earth 
structure beneath Antarctica using full waveform adjoint 
tomography. The computational packages and methodology 
developed by the Theoretical and Computational Seismol-
ogy Group at Princeton University and others, allows the 
entire three-component seismogram to be used in imaging 
the interior of the Earth at high resolution (Figure 3). This 
is achieved by numerically simulating earthquake wave 
propagation through a 3D Earth model in order to produce 
synthetic three-component seismograms. Discrepancies be-
tween the recorded and synthetic seismograms are used to 
produce adjoint sources originating from the stations, which 
are back propagated through the model in another numeri-
cal ‘adjoint’ simulation. The interaction of the adjoint and 
forward wavefields illuminates regions of the Earth model 
that need improving, capturing this in the form of an event 
sensitivity kernel, which may be used in updating the Earth 
model. Although computationally expensive, requiring mil-
lions of CPU hours, the problem is tractable scaling linearly 
with the number of earthquakes and requiring no prior 
phase identification unlike other finite frequency tomo-
graphic methods.

The feasibility of full waveform adjoint tomography 
is owed to the efficiency of parallel computing algorithms 
and access to supercomputing facilities. The majority of 
my work is carried out at the Texas Advance Computing 
Center on Stampede, one of the world’s most powerful su-
percomputers used for open science research. Stampede is 
composed of 6,400 compute nodes, with most consisting of 
two 8-core CPUs and either an Intel Xeon Phi SE10P KNC 
MIC (Many Integrated Cores) coprocessor or a NVIDIA 
K20 GPU that may be used to further accelerate applica-

Figure 3. Preliminary results from full waveform adjoint 
tomography that compares the vertically polarized shear 
wave velocities of the starting model, s362ani, (left) and an 
early iteration (right) at 125 km depth. The model on the 
right was constructed using ~78,000 observations made on 
the vertical, radial, and transverse components of the seis-
mogram from 255 earthquakes, in which body waves were 
utilized between 15-50 s and both body and surface waves 
were utilized between 50-150 s.
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In the last newsletter we notified you that Dr. Rita Parai and 
Dr. Kun Wang were coming to our department in the sum-
mer of 2016. They have arrived safely and are in the process 
of building their research laboratories. Dr. Parai is assem-
bling a Noble Gas Laboratory in Rudolph Hall 359-360 and 
Dr. Wang will be directing the Isotope Cosmochemistry 
Laboratory in Rudolph 353-358 and 361-367. What follows 
is a description of each of their labs, the instruments they 
will operate and why these labs are important in the study 
of planets and their geology.

Isotope Cosmochemistry Laboratory  by Kun Wang
After suffering through countless snowstorms and blizzards 
in Boston for three winters, I am very glad to be back at 
WashU to direct the Isotope Cosmochemistry Laboratory. 
As a geochemist, I focus on developing novel analytical 
methods for metal element isotopes, and applying these 
techniques to study the early Solar System evolution and 
terrestrial geologic processes.  In the last few months, I have 
been reworking the lab to its state-of-art condition. Here are 
some laboratory updates.

The centerpiece instrument is the Thermo Scientific 
Neptune MC-ICP-MS (Multi-Collector Inductively-Cou-
pled-Plasma Mass-Spectrometer). Since it was first installed 
in 2010 in our department, it has been producing numerous 
isotope data at the highest precision in the world for either 
terrestrial or extraterrestrial samples. This fall, we had the 
engineers from Thermo Scientific complete an inspection 
and a major update to the instrument, which included the 
installation of a large dry interface pump and a new jet 
sample cone. An entirely new Apex desolvation system is 
also on its way. These updates have improved the sensitivity 
of the instrument more than an order of magnitude for most 
elements and will be especially beneficial when quantifying 
low concentrations of volatile elements in meteorites and 
lunar samples. We can continue to do isotope researches 
with even lower analytical limit and higher precision, and 
keep our competitive place among other isotope geochemis-
try labs around the world.

In addition to the Neptune instrument, we have ac-
quired a Thermo Scientific iCAP Q ICP-MS for rapid 
measurements of major and trace elemental compositions 
(see photo). The iCAP Q ICP-MS is a single quadrupole 
ICP-MS utilizing He KED (kinetic energy discrimination) 
interference removal technique to achieve high precision 
measurements of elements all across the periodic table. This 
will enable us to quickly screen samples and characterize 
their elemental compositions before using Neptune for the 

isotope measurement. It also provides a new economic and 
efficient way for elemental composition analysis to other 
research groups in our department.

Our two Class-10,000 clean labs (one used only for 
low-blank extraterrestrial projects and one for terrestrial 
projects) have also been improved. All the parts contain-
ing metals have been replaced to minimize contamination 
caused by corrosion. New Milli-Q water and two new acid 
distillation systems have been installed to further lower the 
blank of water and acids to minimize the terrestrial con-
tamination on meteorites and lunar samples.

With this laboratory renovation and upgrade completed 
in fall, we are on track to work on new projects including 
using a novel isotope tool to test different formation models 
of the Earth-Moon system, understand the volatile depletion 
of the inner Solar System planetary bodies, and trace the 
global element cycles now and in the past.

Noble Gas Laboratory  by Rita Parai

I am very excited to assemble a new laboratory in Earth & 
Planetary Sciences to measure noble gas isotopic composi-
tions in terrestrial and extraterrestrial samples. The noble 
gases are a set of chemical elements with unique properties: 
they are all gaseous at room temperature, present in very 
low abundances, and chemically inert. Helium and neon 
are two familiar noble gases; our laboratory will measure 
helium, neon, argon, krypton and xenon.

 Noble gases are often overlooked but can easily be 
used to study the formation and evolution of planetary bod-
ies in our Solar System. The volatile inventories of plan-
etary bodies reflect unique histories of volatile acquisition 

Exciting New Labs in EPS

Thermo Scientific iCAP Q-ICP-MS

Continued on page 11
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Professor promoted
Philip Skemer was promoted to Associate Professor ef-
fective July 2016. Phil is the director of undergraduate 
education in Earth and Planetary Sciences.  He also is the 
Associate Director of the Institute of Materials Science & 
Engineering (IMSE). Professor Skemer’s research inter-
ests include mantle deformation, the formation and the 
dynamics of plate boundaries, and the interpretation of 
seismological data.

Students awarded TA Prizes
The undergraduate and graduate teaching assistant (TA) 
awards for outstanding service during the 2015-2016 aca-
demic year were named at the October 20th colloquium. 
The recipient of the Tolman Award for graduate TAs was 
Michael Bouchard. Chen Cai and Xiaochen Mao received 
letters of recognition. The Harold Levin Award for un-
dergraduate TAs was given to Alexandra Barrett. Michael 
Mazza received a letter of recognition for his excellent 
efforts. Thanks to all our TAs for their contributions to the 
education of our EPS students.

Wiens named Distinguished Professor
Doug Wiens has been appointed as the Robert S. Brook-
ings Distinguished Professor in Arts and Sciences. A 
ceremony will be held in Holmes Lounge in the spring 
of 2017 where Doug will give a lecture and be officially 
installed. 

Lodders co-convened session at Mete-
oritical Society Meeting
Research Professor Katharina Lodders was a co-convenor 
and chairperson of the memorial session for Professor 
Heinrich Wanke at the Meteoritical Society Meeting in 
Berlin. Dr. Heinrich Wanke was the Director of the Cos-
mochemistry Department at the Max Planck Institute for 
Chemistry in Mainz, Germany from 1967 until 1996. 

Wysession receives award
Michael Wysession was recognized for his exceptional 
leadership in geosciences education by the Seismologi-
cal Society of America.  He was awarded the 2016 Frank 
Press Public Service Award which honors outstanding 
contributions to the advancement of public safety or pub-
lic information relating to seismology.  

Arvidson honored with Strock Award
James S. McDonnell Distinguished University Profes-
sor Raymond E. Arvidson was given the 2016 Lester W. 
Strock Award by the Society for Applied Spectroscopy at 
their national meeting, SciX 2016, in Minneapolis, MN 
on September 20th. He was given the award in recognition 
of his many peer-reviewed publications resulting from 
his extensive involvement in numerous NASA planetary 
exploration programs. He and two of his former students, 
Bethany Ehlmann and Abagail Fraeman, gave lectures at 
the symposium organized in his honor at the SciX 2016 
meeting.

Pasteris and Giammar receive grants to 
study lead pipe corrosion
Jill Pasteris and Daniel Giammar, the Walter E. Browne 
Professor of Environmental Engineering, were awarded a 
grant to study ways to best control lead pipe corrosion, a 
cause of drinking water contamination. They will use the 
funds to study the most effective ways of adding ortho-
phosphate to reduce lead concentrations in tap water.

McKinnon delivers Assembly Series 
Lecture
William McKinnon gave the Washington University As-
sembly Series Lecture on Oct. 27th in Graham Chapel. 
The lecture, titled “Reaching the Final Frontier: NASA’s 
New Horizons Mission to Pluto…and Beyond!” was 
entertaining and extremely informative. Prof. McKinnon 
has been awarded money from the US Geological Survey 
and NASA to study thrust faulting in rock and ice litho-
sphere in the outer Solar System. The Southwest Research 
Institute also has awarded him a grant to research Jupiter’s 
moon, Europa.

Fegley and Lodders visited France
Professor Bruce Fegley and Research Professor Katharina 
Lodders were visiting professors in the Cosmochemistry 
and Geochemistry Division of the Institut Physique des 
Globes de Paris (IPGP) in Paris, France during May of 
2016. They also were awarded a grant from the NASA 
Exoplanets Research Program to model atmospheres and 
transit spectra of hot rocky planets. This is in collaboration 
with Dr. Roxanna Lupu of NASA Ames. Prof. Fegley, Dr. 
Nathan Jacobson (NASA Glenn), and alum Dr. Natasha 
Johnson (NASA Goddard) were awarded a NASA SIF 
grant to study the effect of water and CO

2
 on planetary 

magmas with applications to Venus.Continued on page 11



Maxim Gavrilenko   Postdoctoral  
Research Associate
Maxim Gavrilenko was born and raised 
in Kamchatka, Russia. He attended the 
Moscow State University where he ma-
jored in geology. He received his doctoral 
degree in geological sciences from Rutgers University in 
New Jersey. In September 2016 he started his research 
collaborating with Dr. Mike Krawczynski working on 
some experimental projects about chemical properties of 
water-rich magmas. Max enjoys performing experiments 
especially when an experiment combines lab work with 
field work. He also enjoys the collegial atmosphere in our 
department. His favorite things about St. Louis are Forest 
Park and Cardinal Baseball. In his off hours he spends 
time playing basketball. He and his wife, Dasha, have 2 
children, Tim who is 19 and Arina who is 11.

Nandini Kar   Lecturer
Nandini Kar became a lecturer in our 
department in August 2016 and is teaching 
two courses this semester, “Surface pro-
cess” and “Environmental Issues.” She was 
born and raised in West Bengal, India in an 
area that is just north of Bangladesh. Nandini attended 
Presidency College in Kolkata (B.S. and MSc. in geol-
ogy) and earned her PhD in Earth & environmental sci-
ences at the University of Rochester in May 2015. When 
asked about what she finds appealing at Washington Uni-
versity, she particularly likes her students because they 
are “smart and it is fun to teach them.” Currently Nandini 
and her husband, Andrew Nadeau, live just off of the Del-
mar Loop and they both like that many things are within 
walking distance. They both hike and love to travel. Over 
winter break this year they will be traveling to Las Vegas 
to hike the Grand Canyon and possibly other national 
parks in the area. Some of Nandini’s favorite things about 
St. Louis include the Zoo and Forest Park, but she admits 
to not having much time to see a lot of the city because 
she is busy with course work and field trips.

Harry-Luke McClelland   Postdoctoral  
Research Associate 
Harry is from England. He grew up in 
Northampton, which is about an hour north 
of London.  He received his undergraduate 
geology degree in natural sciences from the 
University of Cambridge and his masters degree in phy-
logenetics from Imperial College London. His PhD was 
from the University of Oxford in Earth sciences. Harry 
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started working in Dr. Alex Bradley’s lab in March of 2016 
and is currently researching the metabolism of microbes. 
He has been participating the International Ocean Drilling 
Program Expedition 370, collecting samples from the deep 
biosphere off Muroto, Japan. Harry is excited to live in St. 
Louis and is taking advantage of the many BBQ places St. 
Louis has to offer. In his spare time (when he is in town) he 
plays rugby for the St. Louis Bombers.

Morgan Raven   Postdoctoral  
Research Associate
Morgan was born in Appleton, WI and lived 
there until she got the chance to move far 
away (to Stanford for college). She did a BAS/
MS at Stanford in geological and environmen-
tal sciences (and political science); then worked in environ-
mental consulting for four and a half years before returning 
to do her PhD at Caltech in geological and planetary sci-
ences. She began her work here in October 2016, primarily 
with Professor David Fike. She enjoys the fact that the Fike 
and Bradley labs have a really fantastic group of post-docs 
and grad students to nerd out about sulfur together. And as 
everyone knows, sulfur is the best element! Her favorite 
thing about living in St. Louis is the fact that her apartment 
is large, and she doesn’t have to move furniture around to 
eat dinner! Quite an upgrade from San Fran and LA: much 
more space than she has ever had. Her only family is her 
cat, Sir Winston Fuzzbutt. When not working, she enjoys 
going to see live rock/indie/blues. She also loves hiking/
backpacking.

Derek Smith   Postdoctoral  
Research Associate
Derek Smith was born and raised in Cincin-
nati, OH. He completed his bachelor’s in 
biological sciences and his masters in Earth, 
environmental, and planetary sciences in 
aqueous geochemistry at Case Western Reserve Univer-
sity. He left Cleveland and proceeded to Hanover, New 
Hampshire to attend Dartmouth and attain his PhD in Earth 
science with a specialization in geomicrobiology. Derek 
started his postdoc in December of 2015 for Alex Bradley. 
He loves the freedom he has to pursue cutting-edge science, 
and points out that he “has an amazing laboratory at my 
disposal and am regularly provided the support to utilize it to 
its fullest extent. The department feels more like a commu-
nity than a group of individuals working independently. The 
support network is fantastic.”  He thinks St. Louis is a great 
midwestern city, with plenty of heritage, culture, places to 
eat and really good breweries. Forest Park and the Botani-



Page 9

cal Gardens are beautiful, and the free access to the Zoo 
and Art Museum are wonderful. His wife, Natalie, is in 
a medical program in Cleveland, Ohio, so he spends his 
free time walking his little dog, Emma, in his neighbor-
hood and Forest Park, and goes for hikes in various parks 
outside of the city.

Stacey Spruiel   Human Resources &  
Payroll Coordinator
Stacey Spruiel was born and raised in Decatur, Illinois. 
She graduated from Illinois State University. In June of 
2016, Stacey joined the EPS department, having worked 
at Washington University since 1997. She is supervised 
by Robert Gemignani, and notes that she is surrounded 
by very patient people willing to assist her when neces-
sary. She enjoys finding new local (non-chain) restau-
rants in St. Louis city. She also enjoys exploring the free 
and inexpensive activities that St. Louis has to offer with 
her family. Her husband of 22 years, David, and her sons 
Solomon (age 15, a high school freshman) and Ezra (age 
10, 5th grade), along with their 3 Rottweilers, make her 
the only female in her house! She enjoys watching her 
kids play sports (whatever the sport of the season), at-
tending jazz concerts, and traveling. 

Katherine Totty   Administrative  Coordinator
Katherine was born at Fort Leonard Wood, MO, and 
grew up in St. Louis. She received a BA in geography 
from the University of Missouri, Columbia. She also 
received a MA in library science from the University of 
Missouri, Columbia. She began her EPS career in July, 
and works for the students, faculty and staff of the depart-
ment. She likes everything about her job. Her favorite 
things about St. Louis include the St. Louis Symphony 
and the St. Louis Blues. While she has no family in St. 
Louis, she has one cat, Cheeto. Katherine spends her free 
time working on project-based web and software devel-
opment and database administration. She also enjoys 
reading non-fiction books, listening to classical music 
and opera, and occasionally watching episodes of Doctor 
Who.

Teresa Wong   Postdoctoral  
Research Associate
Teresa grew up in Hong Kong and came to 
the states for college at Northwestern Univer-
sity. She started graduate school in Earth & 
Planetary Sciences at Washington University 
in 2010 working with Professor Solomatov studying 
convection, and is now using her skills as a postdoc with 
Professor McKinnon for Pluto research as convection 
might be happening there. She likes the fact that she can 
let her mind run wild imagining what’s going on with 
planets. Teresa enjoys all the free attractions and activi-
ties that St. Louis has to offer, especially Forest Park. 
When not working/eating/sleeping/doing chores or gro-
ceries, she likes to travel, hike, and play with her violin.

Yuanchao “Chuck” Yan   Research Lab  
Technician II
Chuck was born and raised in China, and 
earned his graduate degree from Shandong 
University. He started working for the EPS 
department in August 2015, and likes to 
explore and discover new things in his field. He loves St. 
Louis, especially the social and natural environment. He 
finds the people of this city very smiling and friendly. 
He is married to Alian Wang, and has a son named Da-
vid. They enjoy a nice and warm family life. When not 
working, he enjoys growing vegetables in his backyard 
garden.

Allison Zastrow   Research Tech I
Allison was born and raised in Lincoln, NE. 
She graduated in May 2016 from Washington 
University with a BA in physics and a minor 
in religious studies. She started working with 
Professor Arvidson in the spring of 2015, and 
has worked with him ever since! She loves staying up-to-
date with what’s going on with Mars, and working with 
a great group of really funny and nice people. Allison 
loves being next door to Forest Park, especially going 
to the Muny in the summer for free musicals! When not 
working, she enjoys rollerblading, playing volleyball, and 
putting together puzzles and Legos. She also serves as 
an assistant coach for the Washington University Bears 
volleyball team.For more information about the 

department and a listing of our 
faculty go to eps.wustl.edu

New Employees
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Alumni News (or where they are now)

L. Greer Price (AB ’73, MA ’74) retired in July 2015 
from the New Mexico Bureau of Geology and Mineral 
Resources, at New Mexico Tech in Socorro, where he had 
worked for 14+ years. During the last four years of his 
time there, he served as Director and State Geologist for 
New Mexico. During his years as a student at Washington 
University, he worked closely with Dorothy J. Echols, 
who became a lifelong friend.

Laura Crossey (MA ’80) finished her third year as 
Chair of the Department of Earth & Planetary Sciences 
at University of New Mexico. She designed and built 
the Trail of Time Exhibit at Grand Canyon, a geoscience 
outreach project support with over $2M from NSF, for 
which she and her husband (Dr. Karl Karlstrom) won the 
2015 American Association of Professional Geologists 
Outstanding Achievement Award. She also received the 
2015 New Mexico Women in Science Impact Award and 
the Lifetime Membership in the New Mexico Geological 
Society for outstanding contributions.

Erol Morey (AB ’82) In November 2016 Erol took a 
new position working at the Pentagon on The Joint Staff, 
Force Structure, Resources & Assessment Directorate 
(J8) where he is a senior analyst evaluating National 
Security Space (NSS) intelligence requirements, capa-
bilities, acquisition programs, policies, and resources. 
He serves as the Joint Staff interface to the Office of 
the Director for National Intelligence and Intelligence 
Community. Erol’s duties include preparing the Chair-
man and Vice Chairman of the Joint Chiefs, the Joint 
Staff Director, and the J8 Director for decisions on NSS 
requirements, intelligence capabilities, and programs. He 
assesses ongoing acquisition programs and alternatives  
in terms of performance, cost, and schedule and evaluates 
alternative NSS strategies and architectures to support 
senior military leadership decisions.

Susanne Borchert (AB ’86) recently returned to Wash-
ington University for a surprise visit that coincided with 
a work trip to St. Louis. Her current research includes 
seeing how well an oxidant like permanganate penetrates 
into a bedrock matrix to treat contamination that resides 
there, having diffused into the matrix from fractures.

Carla M. Koretsky (AB ’92) recently became Dean 
of Arts & Sciences at Western Michigan University in 
Kalamazoo, MI.

Jim Reed (AB ’95) still travels to exotic places for Rock-
Ware, Inc. He also participates in projects for NecroSearch 
in conjunction with the National Center for Missing & 
Exploited Children (NCMEC).

Allan Telio (AB ’01) started a new job with IDEO, a design 
agency. He and his wife, Katie, have two children (Lucy 
and Eli).

David Ullman (AB ’02) started a new position as Assistant 
Professor of Geoscience at Northland College in Ashland, 
Wisconsin. He says, “It is fun and a bit overwhelming to be 
teaching a full course load.”

Brian Yanites (AB ’03) accepted a faculty position at Indi-
ana University in Bloomington this spring, and the family 
moved this summer. They are back in the midwest and will 
miss the mountains but will be regulars at IU’s field station 
in Montana. Plus, his field work takes him to far off moun-
tainous landscapes, having active research projects in Peru, 
Taiwan, and all over the western U.S. 

Kristopher Larsen (PhD, ’03) was recently elected Mayor 
of Nederland, Colorado. He encourages any EPSc gradu-
ate to stop by for a beer and to reminisce over memories of 
Washington University.

Maggie Grabow (AB ’04) is the Complementary & Alter-
native Medicine Research Fellow at the University of Wis-
consin – Madison. She and her husband, Ian, welcomed a 
new addition to their family, Daphne Josephine Koszewski, 
in October 2015.

Ian Orland (AB ’06) is now working as Assistant Scientist 
in the Department of Geoscience at University of Wiscon-
sin-Madison. He and his wife added a second boy to their 
family in the summer of 2016.

Jennifer (Griffes) Shechet (MA ’06) is now the Division 
Academic Affairs Manager in the Geological and Planetary 
Sciences (GPS) department at Caltech.

Aine Steiner (AB ’07) was promoted to Project Engineer 
at Cornforth Consultants this past January. She and her 
husband Greg (and son Marty, born September, 2015) still 
enjoy life in Portland, Oregon.

A. J. Singletary (AB ’08) graduated from Northwestern 
University’s Pritzker School of Law and Kellogg School of 
Management with a JD and a MBA. He started working at 
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Latham & Watkins LLP in Washington, DC, where he will 
focus on energy and environmental law.

Katherine Adelsberger (PhD ’09) is now the Douglas and 
Maria Bayer Endowed Chair in Earth Sciences and was 
named chair of the Department of Environmental Studies at 
Knox College in Galesburg, Il.

Kirsten Siebach (AB ’11) finished her PhD at Caltech with 
Prof. John Grotzinger and started a post-doc at Stony Brook 
University with Prof. Scott McLennan. She is on the Mars 
Science Laboratory science team working on integrating the 
geochemistry and sedimentology datasets from the rover to 
understand the sedimentary rock cycle at Gale Crater, Mars.

Matthew Cole Bishop (AB ’14) started a PhD program in 
geochemistry at the University of California, Davis and is 
thrilled to be back in school.

Alison Tune (AB ’14) started an MS in Geological Sci-
ences at the University of Texas at Austin in August after 
finishing a stint at Schlichter, Bogard and Denton in St. 
Louis. She is very excited to be working with Dr. Daniella 
Rempe for her research and experiencing all that Austin has 
to offer.

Margaret Ann Hinkle (PhD ’15) is still a postdoc at the 
Smithsonian NMNH Mineral Sciences Department but had 
to move again. Their new address is: 313 4th St NE, Wash-
ington DC 20002.  Baby Lochlin is 21 months old and can 
now say “synchrotron”, we are not surprised!

Emma Searson (AB ’16) will be working with an envi-
ronmental non-profit organization called Green Corps as a 
Community Organizer. She is not sure where she will be 
working, but excited about the adventure and misses her 
EPS home dearly.

Hannah Behar (AB ’16) currently works at the Los Ala-
mos National Lab, in an Earth Systems group that studies 
vegetation dynamics under climate change.

ALUMNI UPDATE!    
Let us know what you are doing now.

Either send an email to mueller@wunder.wustl.edu or  
mail an update to: Washington University in St. Louis, 
Department of Earth & Planetary Sciences, Margo Mueller, 
Campus Box 1169, One Brookings Drive, St. Louis, MO 
63130.

Join WUSTL Earth & Planetary
Sciences Group Page on “Linked In”

New Labs continued from page 6 

and loss throughout the early Solar System. The distribu-
tion of volatiles (like water, nitrogen, carbon dioxide and 
the noble gases) among different reservoirs within plan-
etary bodies reflects an integrated history of long-term pro-
cessing through geological activity. Due to their inert na-
ture, noble gases are powerful tools for tracing the origins, 
distribution and transfer of volatiles throughout different 
planetary reservoirs. Moreover, a diverse set of short-lived 
and long-lived radioactive nuclides decay to produce spe-
cific noble gas isotopes, such that helium, neon, argon and 
xenon isotopic compositions provide radiogenic “clocks” 
for geological processes. Since noble gases are present 
in such low abundances, production by radioactive decay 
generates very large isotopic signature, even if the abun-
dance of the radioactive parent isotope is low. Accordingly, 
noble gas isotopic compositions can answer questions 
about the origin of Earth’s oceans and atmosphere, the 
timing and mechanism of lunar formation, mantle mixing 
and heterogeneity, and the long-term co-evolution of the 
Earth’s deep mantle and surface reservoirs.

 The new WUSTL noble gas laboratory will include a 
custom-built gas extraction line to release volatiles trapped 
in a wide array of samples (including basaltic lava from 
the seafloor, olivine mineral grains from volcanoes across 
the globe, seafloor sediments, meteorites and lunar basalts) 
using either a vacuum furnace, hydraulic crusher, or a laser 
ablation system. Volatiles released from these samples 
will be processed and purified to isolate the noble gases. 
Using cryogenic traps that reach temperatures as low as 
10 kelvin, the noble gases may be sequestered and se-
quentially released for measurement on a Nu Instruments 
Noblesse high-resolution multicollector noble gas mass 
spectrometer. The laboratory will be fully automated to run 
24 hours a day to enable frequent performance monitoring 
and high sample throughput. The custom gas extraction 
and purification line will take a while to build, but we hope 
to generate new and exciting data to shed new light on 
long-standing questions.
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