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Earth and Planetary Sciences Moves 
in to New Building

Department of Earth and Planetary Sciences

Newsletter

In June 2004 Earth and Planetary Sciences officially began moving in to the 
new building on Danforth Campus. Our new home features several classrooms 
and cutting edge laboratory facilities and equipment. These assets, along with 
an abundance of natural light, high ceilings, an in-house E&PS library, and 
state-of-the-art computing and technology, make this building one of the most 
impressive facilities on campus. The building is also Environmental Design-
New Construction Certified (2005) by the U.S. Green Building Council.
 A replica of the Mars Rover sits in the Jordan and Betty Agruss Gins-
burg Atrium. The adjoining main staircase is illuminated by a large picture 
window. At the top of the stairs is the 3200-square-foot Ronald Rettner Earth 
and Planetary Sciences Library (see article on page 9). Above the entrance to 
the library is a mural of the Transantarctic Mountains with the Moon, Mercury 
and Venus in the sky. Across from the library, another mural depicts the Earth. 
The first floor of the building is home to a museum with many rocks and min-
erals, fossils, a cast of a mastodon skull and a luminescent rocks exhibit.
 The structure was designed by the architectural firm Tsoi/Kobus & As-
sociates of Boston in the collegiate gothic style. See pages 24 and 27 for more 
pictures of the new building.

Fall 2007 Issue 8

The new Earth and Planetary Sciences Building as seen from across Hoyt Drive looking west.
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Larry Haskin, professor and former chair of Earth and 
Planetary Sciences, died on March 24, 2005, at age 70. 
Larry’s impact on this department cannot be underesti-
mated. One of the founders of the field of rare-earth-ele-
ment geochemistry, he joined Washington University in 
1976 as a Professor and Chairman of the Department of 
Earth and Planetary Sciences, Professor of Chemistry, 
and fellow of the McDonnell Center for the Space Sci-
ences. Charged with the mission of building what was a 
small geology department into the world-class teaching 
and research facility that exists today, he was promoted 
to the position of Ralph E. Morrow Distinguished Uni-
versity Professor in 1986. 
 Born and raised on a dairy farm in Kansas, Larry 
majored in Chemistry at Baker University and earned a 
Ph.D. in Physical Chemistry from the University of Kan-
sas in 1960. He was appointed Instructor in the Chemis-
try Department at the University of Wisconsin-Madison 
in 1960, promoted to assistant professor in 1961, associ-
ate professor in 1965, and professor in 1968. At Wiscon-
sin, Larry used his radiochemistry laboratory to develop 
techniques for rock analysis using neutron activation in 
order to understand how trace elements behaved during 
rock-forming processes.
 Larry was one of the principal investigators for 
study of lunar samples obtained from the Apollo mis-
sions. In 1973 his research group moved to Houston 
and Larry became the Chief of the Planetary and Earth 
Sciences Division at the NASA Johnson Space Center. 

Moving to Washington University in late 1976 allowed 
Larry to continue his study of the behavior of trace ele-
ments during rock-forming processes while he interacted 
with students and post-docs. During his final ten years he 
developed an initially controversial model for lunar cra-
ter ejecta deposits. He also dedicated most of those years 
to building and flying a Raman spectrometer for use on 
Mars — the “Mars Microbeam Raman Spectrometer” 
or MMRS. He became a member of the Athena science 
team for the Mars Exploration Rovers (MER) and, even 
though the MMRS was not part of the payload, spent 
several months during the final year of his life working 
in Pasadena with the MER team.
 Larry’s honors were numerous and included be-
ing a Guggenheim fellow at the Max Planck Institute for 
Nuclear Physics (1966-1967) and being awarded NASA’s 
Exceptional Scientific Achievement Award in 1971. He 
was president of the Geochemical Society from 1987 to 
1989 and served on numerous NASA and NRC commit-
tees. Most importantly to Larry, he was nominated by 
current and former students and received an Outstanding 
Faculty Mentor Award from the Washington University 
Graduate Student Senate in 2000. Although he officially 
retired in 2002, Larry continued to work full-time in the 
department until myelofibrosis, a bone marrow disease 
for which he had been treated for more than 15 years and 
eventually claimed his life, made work impossible. In his 
honor, the department has created the Larry A. Haskin 
Graduate Fellowship in Planetary Geochemistry and Pe-
trology (sponsored by the McDonnell Center for Space 
Sciences), and NASA has developed the Larry Haskin 
Early Career Fellowship for planetary sciences. An en-
tire issue of the journal Geochimica et Cosmochimica 
Acta was dedicated to Larry. He has been further hon-
ored by the naming of “Haskin Ridge” on Mars.  
 On June 24, 2005, Earth and Planetary Scienc-
es held a ceremony with remembrances from Larry’s 
friends, family and colleagues. With Larry there were 
no false pretenses. Known for his direct and unassum-
ing manner, he focused on the positive and made sure 
that students and colleagues were aware that they were 
constantly learning. His aura of leadership without arro-
gance lead him to be respected by everyone who was for-
tunate enough to have worked with Larry. He was very 
proud of the University and the Department and will be 
greatly missed.

Larry Haskin: Colleague, Friend, and Former Chair of Earth and 
Planetary Sciences

In Memoriam Message from the Chair

Current Research

Straight from the Horse’s Mouth: Biological Apatite by Jill Pasteris

The mineral apatite, Ca5(PO4)3(OH,F,Cl), is the major 
component of bones and teeth. Professor Jill Pasteris and 
Senior Research Scientist Brigitte Wopenka investigate 
the specific chemical-structural properties of biological 
apatite, i.e., bioapatite, particularly by means of Raman 
spectroscopy and infrared spectroscopy (together with 
Dr. John Freeman of E&PS).
 The fact that the chemistry and structure of 
bioapatite can be tweaked means that new atoms can 
substitute for the typical ones in the mineral, thereby 
causing modifications in the mineral’s structure. These 
chemical-structural adjustments in the mineral cause 
consequent changes in its properties, such as hardness 
and solubility. A mineral’s ability to respond this way 
means that its properties could be biologically tailored. 
One of the most remarkable contrasts in properties 
among bioapatites is between bone and dentin, which 
are quite similar, and enamel. The effects of fluorida-
tion strongly highlight those differences, as fluoridation, 
which in this case means the substitution in bioapatite 
of the fluorine ion F- for the hydroxyl ion OH-, is highly 

desirable in tooth enamel 
(making it less soluble) but 
unwanted in bones (making 
them weaker).
 Professor Pasteris 
and undergraduate student 
David Ding (LA 2006, Bi-
ology and Biomedical En-
gineering) used Raman 
spectroscopy to monitor in 
situ in real-time the fluori-
dation of bioapatite, the first experiment of its kind. The 
sawn surface of a young horse’s molar, with its ribbons 
of enamel embedded in a matrix of dentin (see photo), 
was the ideal sample on which to monitor the contrast-
ing effects of fluoridation. The sawn wafers were placed 
in solutions of sodium fluoride ranging in concentration 
from that of common mouth rinse up to 2 molal NaF. An 
immersible probe, fiber-optically coupled with the Ra-
man spectrometer, focused the laser through the solution 
and onto a few-micrometer spot on the dentin or enamel. 

A great deal has happened 
since the last Newsletter 
was published in 2003. On 
a very sad note, Profes-
sor Larry Haskin passed 
away on March 24, 2005, 
after an extended illness. 
Larry’s leadership, com-
passion, and intellect will 
be greatly missed. To re-
member Larry we have 
established the Larry 

Haskin Colloquium in Cosmochemistry in which a dis-
tinguished cosmochemist will be invited on an annual 
basis to visit our department and give a colloquium. We 
have also initiated a Larry Haskin Graduate Fellowship 
through the McDonnell Center for the Space Sciences, 
and NASA has initiated the Larry Haskin Early Career 
Fellowship for planetary sciences. These efforts will 
help us remember Larry and his contributions to our dis-
cipline. 

 On a more positive note, in 2004 we hired  Asso-
ciate Professor Slava Solomatov, a leading geodynami-
cist who specializes in computational models for the in-
terior dynamics and evolution of terrestrial moons and 
planets. Further we have hired three assistant professors. 
Jeffrey Catalano will start during the fall 2007 semester 
and is an aqueous geochemist who currently uses x-ray 
beams at the Argonne National Laboratory to study the 
dynamics of water-solid interactions at the atomic scale. 
Frederic Moynier will begin during the fall 2008 semes-
ter and is a cosmochemist who is interested in the use 
of short-lived radiogenic systems to understand the early 
evolution of the solar system. David Fike will start dur-
ing the spring 2009 semester and will focus on low tem-
perature geochemistry, with a focus on sulfur and other 
stable isotopes as tracers of early environmental condi-
tions on Earth. 
 Please enjoy the Newsletter and contact us if you 
have questions or comments. Better yet, please visit the 
department when you are in Saint Louis.
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The probe could be moved to take comparison spectra 
of dentin and enamel, or it could be aimed at the same 
spot for up to several days.
 Professor Pasteris is still analyzing the results, 
which have implications for bioapatite compositional 
changes and fossilization (which frequently involves 
fluoridation in the natural environment), as well as for 
dental health. As expected, the bone-like dentin fluori-
dates much more rapidly than does enamel. The min-
eralogic-compositional progression in the horse dentin 
during several days of fluoridation resembles the pro-
gression they recorded in a modern shark’s tooth, tra-
versing from the base (lowest fluoride) to the tip (fully 
fluoridated). Preliminary results suggest that fluorida-
tion occurs in both the experimental horse tooth and in 
many fossils through a two-step process of dissolution 
(of original, more soluble bioapatite) and re-precipita-
tion (as less soluble fluorapatite) rather than through a 
one-step process of exchanging F- for OH- ions in the 
bioapatite structure.
 Professor Pasteris began the experiments to 

understand better how fossil-
ization proceeds in bones and 
teeth. Geochemists and paleon-
tologists have collaborated in 

recent years to interpret the trace-element and isotopic 
signatures in fossil enamel. The basis for their work is 
“You are what you eat.” The chemistry of the food and 
water an animal consumes becomes incorporated into 
its growing teeth. As long as that original chemistry is 
preserved in the enamel during fossilization, geochem-
ists can interpret the chemistry as evidence of, e.g., what 
types of vegetation the animal consumed and whether 
it migrated seasonally. During the geologic alteration 
that typically occurs during fossilization, however, those 
original signatures can be lost or corrupted. Because 
fluoridation so often accompanies fossilization, Profes-
sor Pasteris wanted to investigate how readily fluoride 
is incorporated into enamel and whether the fluoride-
imparted property of lower solubility ultimately might 
help the fossilized material to retain its original chemical 
signatures. This investigation obviously led her to the 
dental literature, as well as to articles about paleontology 
and isotope geochemistry.  
 After all of this, Pasteris still uses fluoridated 
toothpaste – but she makes sure not to swallow it!
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Modern horse molar sawn into wa-
fers for fluoridation experiments. 
Inset shows a blow-up of one of the 
wafers in cross-section.

Lunar Science and NASA’s New Lunar Exploration Program by Brad Jolliff

Over 30 years have passed 
since the Apollo astronauts 
returned to Earth with their 
precious cargo of Moon 
rocks. During those years, 
researchers in the E&PS De-
partment and the McDonnell 
Center for the Space Scienc-
es have continued to investi-
gate the Apollo samples, fol-

lowing the leads of the late Professors Robert Walker 
and Larry Haskin. Today, Research Professors Randy 
Korotev and Brad Jolliff, along with Research Scientist 
Ryan Zeigler (Ph.D., EPS 2005) and students carry on 
the Apollo-sample and lunar-meteorite-based research. 
A primary focus of this work is to understand the rocks 
and soils within the context of their global distribution 
and the geologic processes that produced and modified 
them.
 In 2004, the President announced a new vision 
for human space exploration. This new program com-
mits the United States and NASA to a long-term human 
and robotic program to explore the Solar System, start-
ing with a return to the Moon that will ultimately enable 
future human exploration of Mars and other destina-
tions. Our continued work on lunar materials places the 
Planetary Materials Research Group and the department 
favorably with respect to this new direction for explora-
tion.  
  In the past 40 years, much has been learned 
about the Moon. Owing largely to direct examination of 
the Apollo samples, coupled with geophysical experi-
ments and several remote sensing missions during the 
1990s, lunar science has become a cornerstone of mod-
ern planetary science. The Moon and its ancient rocks 
record the violent, early, impact-dominated history of 
the Earth-Moon system and the inner Solar System, as 
well as the early planetary-scale differentiation involv-
ing solidification of the lunar crust from the low-density 
fractionates of a deep and global magma ocean. Today, 
we continue to mine the Apollo samples using new ana-
lytical approaches and interpreting results in the context 
of global remotely sensed information about the Moon’s 
surface. The lunar meteorites are an important new set 
of samples that, as samples from more-or-less random 
locations, provide new information about the diversity 
of lunar materials that can be correlated to the remotely 

sensed information. Because of his extensive work with 
lunar meteorites, Dr. Korotev has obtained specimens of 
nearly all of the known lunar meteorites. The first lunar 
meteorites were discovered in Antarctica by government 
sponsored expeditions. Since 1997, many lunar meteor-
ites have been found in deserts of northern Africa and 
Oman by private collectors.
 Our lunar meteorite studies have focused on three 
classes of Moon rocks. One is the feldspathic regolith 
breccias. As a group, these provide a better sample of 
the Moon’s anorthositic highlands than even the proto-
typical Apollo 16. We determine the geochemistry and 
lithology of these breccias to understand their igneous 
precursors, petrogenetic relationships, and possible 
mechanisms of formation. A second class is the basaltic 
lunar meteorites. These differ as a group from the Apollo 
basalts and actually match up well with remote sensing 
data in terms of their composition and diversity. A third 
and rare group consists of materials that are “fraction-
ated” in the sense that they are more chemically evolved, 
with enrichments in heat-producing elements such as Th 
and U. These rocks are the products of extended mag-
matic activity and have proven to occur in a localized 
region of the Moon, specifically the western nearside 
where volcanism has been extensive. Understanding 
how these enrichments occurred and how they relate to 
the overall thermal and magmatic evolution of the Moon 

Research Profs. Randy Korotev and Brad Jolliff, with Re-
search Scientist Ryan Zeigler and students, carry on Apollo-
sample and lunar-meteorite-based research. (NASA image)
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remains a fertile research area. We hope to continue to 
advance knowledge of how planets differentiate with the 
coming, expanded lunar exploration and seek through 
on-going studies to be well positioned for participation 
in this exciting scientific endeavor.
 E&PS researchers will also play a role in upcom-
ing orbital missions that are part of the robotic precur-
sors to the human program. We are involved in the Lunar 
Reconnaissance Orbiter mission through its high-resolu-
tion and multispectral camera investigations. That mis-
sion will launch in 2008. We have also begun a collabo-
ration with colleagues in China at Shandong University.  
Washington University has a collaborative agreement 

with Shandong, and one of our research scientists, Dr. 
Alian Wang, is a graduate of Shandong. Working with 
Prof. Arvidson and Planetary Data System personnel, 
we are helping the space scientists at Shandong to set up 
their own PDS lab to handle data from the first Chinese 
lunar mission, scheduled for launch in 2007.  
 The planned revival of lunar exploration in the US 
and internationally will form a key part of space science 
in the coming decades. Through our efforts in E&PS, we 
plan to remain fully engaged with this exploration ini-
tiative, whether the missions consist of remote sensing, 
in-situ robotic surface investigations, or the analysis of 
returned samples.   

Department Faculty and Students Explore the Lithospheric Mantle and 
Crust Underneath Cameroon and Central Africa by Robert Buchwaldt

Adjunct instructor Dr. Rob-
ert Buchwaldt together with 
Graduate Student Garrett 
Euler, a member of Mount 
Cameroon  Seismological    
Research Project under 
the leadership of Profes-
sor Douglas Wiens and Dr. 
Rigobert Tibi, undertook 
an expedition to the central 
African country Cameroon 

for several purposes. Firstly, they had to service sever-
al seismic stations by repairing non-working parts and 
saving the collected data. A second  reason for the ex-
pedition was to carry out a reconnaissance sampling to 
evaluate models for the origin of volcanic lines without 
a clear age progression and to understand the influence 
of continental crust in their evolution.
 Cameroon is often described as being the ‘melt-
ing pot of Africa’ or ‘Africa in microcosm’ because it en-
compasses much from elsewhere on the continent, from 
every type of African people to every form of landscape. 
The contrasts are spectacular in geography (lush rainfor-
est in the south to the near desert in the north), climate 
(the costal city of Douala has on average about ten times 
as much rainfall in July than the nearby capital Yaoundé), 
people (there are over 275 ethnic groups in Cameroon), 
language (Cameroon is officially bilingual, but around 
160 African dialects are spoken), and religion (there’s a 

Catholic and Protestant south and Muslim north with a 
good dose of traditional African religions thrown in). 
 These contrasts are also apparent in the geology. 
Cameroon is mostly underlain by very old highly de-
formed Precambrian rocks, but in contrast we can find 
a zone of young volcanic extrusive across Cameroon in 
northeastern direction (the Cameroon Volcanic line). The 
most prominent expression of this volcanic zone is Mount 
Cameroon, West Africa’s highest peak which is still ac-
tive and erupted just 2 years ago. To the northwest, the 
country is equally interesting with further volcanic peaks 
covered by bamboo forest rising to over 2,000 m (6,500 
ft), with picturesque waterfalls and villages scattered at 
the lower slopes. This very young and partly active vol-
canism consists of a string of volcanoes that extend from 
the Atlantic Ocean into Cameroon. The current period of 
volcanic activity started approximately 38 million years 
ago (Ma) ago and extends to the present. Intrusive rocks 
associated with the province range in age from 66 to 30 
Ma. The fact that the volcanoes cross the oceanic-con-
tinental boundary makes them of considerable interest. 
Preliminary data show that the rocks of the Cameroon 
volcanic line range in composition from picro-basalt and 
basalt through intermediate compositions to phonolite 
and rhyolite. 
 One of the main differences between the oceanic 
and the continental volcanoes shows that silica saturated 
rocks are largely confined to the continental portion of 
the province, an observation which still causes much 

controversy within the scientific community. The second 
interesting question that needs to be answered is the re-
lationship between the extrusive volcanics and the dif-
ferent intrusive rocks since both types of igneous rocks 
need different dynamic environment to occur. The third 
interesting observation which can be made is the chemi-
cal similarity between the volcanics in Cameroon and 
different magmatic provinces throughout central Africa. 
Structurally these similarities are very difficult to explain 
in terms of a simple northward motion of the African plate 
over a single hotspot. In light of recent global tectonic 
models, the suggestion arises that the emplacement of 
the volcanic material is due to a complex interaction be-
tween, on the one hand, maybe two mantle plumes acting 
in succession and, on the other hand, lithospheric frac-
tures that induce oblique alignments of new magmatic 
complexes. These are only three of several questions this 
inter-disciplinary group is trying to answer using seismo-
logical, petrological and structural methods with hopes 
to give us eventually a clearer picture of the structure and 
dynamic processes active underneath Cameroon. 

E&PS In Action

Roger Phillips to retire
Roger Phillips, Ph.D., professor in earth and planetary sciences, will be retiring from Washington University 
at the end of 2007. Phillips joined the department from the Jet Propulsion Laboratory in Pasadena, CA, in 
1992. He was the Director of the McDonnell Center for the Space Sciences, and under his leadership, col-
laborative research continued in such fields as astrophysics, extraterrestrial materials, planetary geophysics/
geochemistry and planetary imagery. He and his wife, Rosanna Ridings, will make their home in Boulder, 
CO, where he will continue his research activities in affiliation with the Southwest Research Institute.

Julie Morris and Bob Tucker move to D.C. area
Julie Morris, Ph.D., research associate professor in earth and planetary sciences, became the new director of 
the Ocean Sciences Division of the National Science Foundation in April 2006. This is a rotator position, so 
she retains her appointment in the department for the time she is working at NSF. She had chaired the MAR-
GINS Office at Washington University, an NSF-funded research program, since 2003. Dr. Morris’s husband, 
Bob Tucker, Ph.D., associate professor of earth and planetary sciences, has taken a leave of absence to work 
on a World Bank-funded project through the U.S. Geological Survey to perform resource exploration in 
Madagascar.

Waterfall on the Nyi River along the Befang fault line, Camer-
oon, with the Fundong stratovolcano in the background.
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New environmental studies program director
In 2004, Jan Amend, Ph.D., associate professor of earth and planetary sciences, was appointed chair of the 
environmental studies program. Dr. Amend’s research combines geochemistry, microbiology, and molecular 
biology to study the chemical connections between microorganisms and their natural environment. He takes 
the chair over from Dr. Jonathan Losos, who left to join the Department of Organismic and Evolutionary 
Biology at Harvard University.

Earth and Planetary Sciences faculty named AAAS fellows
Bill McKinnon, Ph.D., professor of earth and planetary sciences, was elected to the American Association 
for the Advancement of Science in the Section on Astronomy. Dr. McKinnon’s research focuses on the icy 
satellites of the outer solar system and the physics of impact cratering, and it was for his contributions in 
planetary sciences that he was elected. The rank of fellow is the highest honor awarded by the AAAS.

Department research uncovers changes in Missouri River
Robert Criss, Ph.D., professor of earth and planetary sciences, and Bethany Ehlmann, 2004 alumna in earth 
and planetary sciences, used Missouri River data compiled by Lewis and Clark during their exploration of 
the West after the 1803 Louisiana Purchase to create a composite record nearly three times longer than what 
previously existed. Ehlmann completed the study for her master’s degree at Oxford University where she 
studied as a Rhodes Scholar. Their research shows the Missouri River has become much narrower and the 
water levels much more variable over the past 200 years, leading to increased flood risk. 

Fossett Laboratory for Virtual Planetary Exploration
University alumnus Steve Fossett is providing multiyear funding for the development and use of the Fossett 
Laboratory for Virtual Planetary Exploration. The lab will be located in the department and set up using a 
Cave Technology system in which inner walls are built into a room and projectors are used to show stereo 
scenes onto the inner walls. An individual will be able to walk into the inner room with stereo goggles and 
become virtually immersed into the 3D scene. A joystick can be used to change the displays to provide a 
sense of moving through the scene. The lab will be used for research and teaching and should be up and run-
ning in the fall of 2007.

Faculty honored by the American Geophysical Union
Doug Wiens, Ph.D., professor of earth and planetary sciences, was selected as a 2007 Fellow of the American 
Geophysical Union (AGU). This is a testament to Doug’s leadership and accomplishments in seismology and 
geodynamics. Fellow’s certificates were presented at the Joint Assembly in Acapulco, Mexico, May 22-25, 
2007. Events to recognize and celebrate AGU Fellows took place throughout the meeting. Ray Arvidson, 
Ph.D., chair and professor of earth and planetary sciences, became an AGU fellow in 2006. This is quite an 
honor that only a very small number of AGU members receive.

New director for McDonnell Center for the Space Sciences
Ramanath Cowsik, Ph.D., professor of physics, assumed the role of Director of the McDonnell Center for 
the Space Sciences beginning July 1, 2007. The center is a consortium of university faculty, research staff 
and students coming primarily from the Arts & Sciences departments of Earth and Planetary Sciences and 
Physics, and from the School of Engineering and Applied Science who are working on the cutting edge of 
space research. Ram is taking over from Roger Phillips, Ph.D., professor in earth and planetary sciences, who 
is retiring from the university.

Ronald Rettner Earth and Planetary Sciences Library Dedicated          
by Meredith Berwick

Department Chair Ray Arvidson and donor Ron Rettner at 
the libary dedication standing by a plaque dedicating the Ro-
berta Rettner Nacmias window.

Although an open house was held for department 
members and the Washington University Librar-
ies staff in February 2004, the official dedication 
of the 3200-square-foot library in the new E&PS 
building took place April 16, 2007. Attendees in-
cluded donor Ronald J. Rettner (LA 1972) and his 
family, Executive Vice Chancellor and Dean of 
Arts of Sciences Ed Macias and a number of Trust-
ees and members of the Dean’s National Council. 
The occasion also marked the dedication of the Ro-
berta Rettner Nacmias Window, illuminating the 
library’s comfortable user space. 
 The library is staffed by Librarian Clara 
McLeod, Assistant Librarian Cheryl Morton, and 
GIS Analyst Scott Horn. The design of the library 
provides comfortable reading space, expanded 
collection space, new computer workspace, and a 
map room. The new compact shelving allows for 
a third more shelf-space than the old facility, and 
the most frequently used volumes of the 44,000 
volume monographic collection are now included 
in the library space and are easily accessible. A 
great number of library resources are now avail-
able electronically and users can access these ma-
terials remotely from their offices, residence halls, 
or homes. The library’s collection also contains e-
books, e-journals, CDs, DVDs and videos, all of 
which can be found in the online catalog. Course 
reserve materials are now electronically available 
(e-res), including full-text articles, book chapters, 
lecture notes, and video streaming. The collection 
also includes digital government documents, GIS 
datasets, and map images. Although many library 
users access library services and resources virtu-
ally, those who require in-depth assistance value 
the availability of staff and physical space in the 
departmental building. 
 The E&PS Library is the primary holder of 
print cartographic materials on campus. The map 
collection includes cartographic products received 
through the Federal Depository Library Program, 
both print and digital, state geological survey pub-
lications, and maps purchased through the library’s 
acquisitions budget. The library’s collection fo-
cuses on the teaching and research interests of the 

department. Current areas of expansion in the library’s 
collections have been in the areas of GIS (Geographic 
Information Systems), Remote Sensing, and geomicro-
biology. It is expected that the collection will also ex-
pand in the areas of low-temperature geochemistry, en-
vironmental and energy research, and cosmochemistry.
 The library currently has a GIS data collection 
which focuses on the St. Louis region and serves the 
broader campus community. To introduce users to these 
resources, the library sponsors mini-workshops on top-
ics related to collection resources and GIS. The library 
can respond to user needs by purchasing GIS datasets 
for which there is a high demand on campus, e.g. a geo-
logical map of Madagascar. The demand for foreign and 
specialty GIS datasets is growing, and the challenge is 
to purchase the necessary data without neglecting the 
maintenance of other aspects of the library’s collection.  
Please visit the library website at: http://library.wustl.
edu/units/epsc/
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Department Welcomes New Faculty
Slava joined the department after working in the Physics Department at New 
Mexico State University for eight years. He is originally from southwest Rus-
sia by the Black Sea and earned an undergraduate degree and Ph.D. in Physics 
from the Moscow Institute of Physics and Technology. He then went to the 
California Institute of Physics and Technology as a post-doc for six years. As a 
physicist, he works in planetary sciences to understand the physical processes 
that drive plate tectonics and mantle convection. His work focuses primarily 
on the evolution of terrestrial planets and questions such as why plate tecton-
ics exist on Earth and not other planets. He models the development of Venus 

and Mars across the age of the solar system, and soon the Messenger spacecraft mission will provide 
more data for the study of Mercury. In his research, Slava uses a Beowulf Cluster, a high performance 
computing unit made up of personal computer hardware, of 96 processors to do 3D modeling of planets. 
He enjoys music and currently lives near Washington University in Clayton with his wife.  

Slava Solomatov - Associate Professor

Jeff Catalano - Assistant Professor

Graduate Student Research
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Seismic Investigations of the Mariana Subduction System by Sara Pozgay

Figure 1. Bathymetric station map of Mariana Islands, the location of which 
is enclosed by the red box in the small inset. Blue triangles are broadband 
land stations, red triangles are 2003-2004 OBSs that returned data (see Ta-
ble 1), yellow triangles are 2001-2002 OBSs used in the current study. Large 
black vector is Pacifi c plate absolute plate motion (PAC APM).  The backarc 
spreading center and trench are sketched with thick red and black lines, re-
spectively. Spreading direction is perpendicular to the spreading ridges, as 
indicated by small double-headed red arrows. Several islands are named in 
bold text. Blue square on Guam is GSN station GUMO. Earthquakes (circles) 
are color coded by increasing depth: < 100 km are red, 100-200 km orange, 
200-300 km yellow, 300-400 km green, 400-500 km blue, > 500 km violet.  

The western Pacifi c Mariana Islands are a 
fascinating location to investigate the man-
tle dynamics of a subduction zone. As the 
Pacifi c Plate subducts beneath the Philip-
pine Sea Plate, movement of the underlying 
mantle is closely tied to plate motions, the 
governing deformational dynamics, vigor-
ous arc volcanism, and spreading center 
volcanism behind the arc. For her doctoral 
thesis in Earth and Planetary Sciences, Sara 
Pozgay is investigating subduction zone dy-
namics of the Mariana subduction system as 
part of a long-term, multidisciplinary study 
of plate margins (MARGINS Subduction 
Factory Initiative funded by the National 
Science Foundation). In 2003 and 2004, she 
helped install and demobilize a 12-month 
deployment of 20 land and 58 ocean-bot-
tom seismographs throughout the Mariana 
arc system. Some of the crew fortuitously 
installed a station on Anatahan Island four 
days before its fi rst historical eruption on 10 
May 2003. This provided an opportunity to 
characterize pre-eruption seismic activity 
[Pozgay et al., J. Vol. Geotherm. Res., 146, 
2005] and the infl ation and defl ation of the 
magma chamber [Wiens, et al., Geophys. 
Res. Lett., 32, 2005].  
 The majority of Sara’s Ph.D. focuses 
on two major questions regarding mantle 
dynamics. One question is: In what direction 
does the underlying mantle fl ow in response 
to the subducting Pacifi c slab and how does 
it interact with the back-arc spreading cen-
ter? When a shear wave travels through an 
anisotropic material (i.e. a material with dif-
ferent properties in different directions, such 
as seismic velocity), it splits into two or-
thogonal directions. Determination of these 
two directions provides information about 
the orientation of the anisotropic material. Specifi cally, 
the mantle consists mostly of olivine, which is known 
to align parallel to the direction of maximum strain (or 
fl ow). Thus, the observed anisotropic orientations indi-
cate the direction of mantle fl ow. Results show complex 
arc-parallel orientations, which, when combined with 
geodynamic modeling results, suggest that mantle fl ow 

in the Mariana arc is highly infl uenced by complex Pa-
cifi c slab morphology [Pozgay et al., Geophys. Jour. 
Int’l., in press, March 2007].
 The second main question she addresses in her 
research is: What is the distribution of the anelastic loss 
of seismic energy in the upper mantle and what does 
this indicate about thermal anomalies? When a seismic 

Jeff will be joining the department over the summer and will begin teaching in 
Spring 2008. He is coming from a postdoctoral fellowship at Argonne National 
Laboratory in Chicago after receiving his Ph.D. from Stanford University in 
Geological and Environmental Sciences. His thesis work focused on geochem-
ical processes that affect how uranium is transported in natural waters. He ex-
amined contaminated soils and sediments from the Hanford site in Washington 
state and performed laboratory studies that investigated some of the ways min-
erals can remove uranium from water. Jeff currently studies the geochemistry 
of mineral-water interfaces, the many important chemical processes that occur 

at the boundary between natural waters and minerals, and what these interfaces look like and how re-
actions occur there. Originally from Chicago, Jeff received his bachelor’s degree in Geology from the 
University of Illinois at Urbana-Champaign. He met his wife Laura in graduate school, and they have 
a young son, Robbie. A fourth-generation Cubs fan, Jeff is looking forward to seeing the new Busch 
Stadium, though for that he’ll leave his Cubs hat at home.

David Fike - Assistant Professor
David grew up in Lake Zurich, IL, near Chicago, and is currently doing a 
post-doc at Caltech. He received his undergraduate degrees from the Univer-
sity of Illinois at Urbana-Champaign in Engineering Physics, Astronomy and 
Geology.  After completing his undergraduate work he went to Cambridge, 
UK, on a Churchill Fellowship and earned a master’s degree in Polar Studies 
at the Scott Polar Research Institute. David earned his Ph.D. in Geology/Geo-
chemistry at MIT. His Ph.D. dissertation work focused on reconstructing bio-
geochemical cycling and environmental change during the Ediacaran Period 
(635 - 542 million years ago) by examining sedimentary rocks (carbonates 
and shales) from the Sultanate of Oman on the southeast coast of the Arabian 
Peninsula. He currently aims to uncover causal links between environmental 
and evolutionary change and understand how information about the modern 

environment is transferred into the rock record. He will be joining the department in Spring 2009 and 
will teach a class on sedimentology and stratigraphy and, possibly, a class on paleoenvironmental recon-
struction. Outside of paleoenvironmental research, David enjoys hiking, playing squash, and cooking.

Frederic Moynier - Assistant Professor
A full portriat of Fred will appear in the next newsletter.
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wave travels through a material with high temperature, 
the wave loses a significant amount of energy and the 
material is said to have high attenuation. Numerical and 
spectral analysis of different seismic phases provides a 
measure of the energy loss between the earthquake and 
recording station. Tomographic inversion (analogous 
to a CT scan) of many such measurements in the upper 
mantle of an arc system shows areas of anomalous at-
tenuation.  Preliminary results in the Mariana subduction 
system illuminate a low attenuation slab and separate 
high attenuation regions beneath the arc and beneath the 
back-arc spreading center, which is the locus for man-

Figure 2. Rose dia-
grams of all quality-A 
fast orientations (for 
all event depths) plot-
ted at each station. 
All measurements 
are grouped within 
azimuth bins of 15°. 
Gray rose diagrams 
indicate stations with  
only one measure-
ment. Dense station 
clusters are shown in 
inset panels. Refer to 
Fig. 1 for base figure 
explanation.

tle melting, eruption, and growth of the Philippine Sea 
ocean floor [Pozgay et al., EOS Trans. AGU, Dec 2006].
 As laboratory experiments and computer-gener-
ated models continually evolve and reshape our current 
knowledge, seismic investigations in regions such as the 
Marianas can provide useful information for future in-
vestigations throughout the arc and in other subduction 
zones. Ultimately, investigations along these lines will 
likely facilitate a more comprehensive view of upper 
mantle dynamics throughout subduction zones and help 
to create a more complete image of mantle upwelling at 
backarc spreading centers. 

A Green Sahara during the Last Interglacial? Mid-Pleistocene Paleo-
lakes of the Western Desert of Egypt by Johanna Kieniewicz

Johanna Kieniewicz’s Ph.D. research focuses on the pa-
leoclimate reconstruction of Pleistocene pluvial (humid) 
phases in the Western Desert of Egypt. She uses paleo-
lake sediments from Dakhleh and Kharga Oases, which 
attest to environmental conditions considerably differ-
ent from the hyper-arid climate present today (Figure 
1). This research is interdisciplinary, incorporating the 
fields of geochemistry, hydrology, sedimentology, and 
GIS modeling to reconstruct the paleoenvironments re-
flected in the geologic records. This work is important 

for constraining the habitability of this environment for 
early human/hominid groups, who occupied the area, 
and has implications for their migration out of Africa. 
Her research with Professor Jennifer Smith will also 
help inform our understanding of the role of the African 
continent as an agent of global climate change. A green 
Sahara would undoubtedly have affected greenhouse gas 
budgets, and the darkened albedo of North Africa due to 
an increase in vegetation may have also had numerous 
other environmental feedbacks.  

 Lacustrine silts occur in a small embayment 
along the Libyan Plateau escarpment in Kharga Oasis, 
attesting to the presence of a small (~4 km2) paleolake 
during the Last Interglacial (~125 ka B.P.) (Figure 1, 2). 
Stable isotope (δ18O, δ13C) and minor element (Mg/Ca, 
Sr/Ca) analyses of these silts indicate that the lake was 
sustained by fresh water, probably derived from springs 
along the Libyan Plateau. The light isotopic composition 
of the carbonates suggests that the springs were likely 
recharged, in part, by rainfall originally sourced in the 
Atlantic Ocean, and brought across Africa by the African 
monsoon, which today provides the Sahel (the southern 
border of the Sahara Desert) with a summer-time rainy 
season. It is thought that during pluvial phases in North 
Africa, due to changes in orbital parameters, that belt of 
rainfall would have been shifted northward, allowing 
for the currently hyper-arid core of the Sahara to receive 
seasonal rainfall.  
 Mid-Pleistocene lacustrine sediments exposed as 
erosional remnants across Dakhleh Oasis provide evi-
dence for a lake that may have been as large as ~1735 
km2 (Figure 1, Figure 3). This paleolake was likely 
supported both by runoff from the drainage basin sur-

rounding the lake, as well as inflow from the vast Nu-
bian aquifer, which underlies much of Egypt and pro-
vides the current occupants of the oasis with their water. 
Theoretical water balance modeling via energy balance 
and isotope mass balance methods suggest that in addi-
tion to the discharge derived from the Nubian aquifer, 
approximately 400-700 mm of rainfall per year would 
be required over the Dakhleh Oasis drainage basin in 
order to maintain the lake. The persistence of climatic 
and hydrologic conditions amenable to maintaining a 
shallow freshwater lake would have allowed the region 
to be inhabited by a savanna fauna which is represented 
in the lake sediments. Early human/hominid groups also 
likely relied on the lake as water resource, as early Mid-
dle Stone Age artifacts are found in association with the 
lake sediments.  

Figure 1. Situation of Dakhleh and Kharga Oases within Egypt 
(MODIS image courtesy of NASA Visible Earth).

Figure 2. Section of lacustrine silts at Wadi Midauwara in 
Kharga Oasis capped by tufa (spring carbonate) which has 
protected them from erosion for ~125,000 years.

Figure 3.  Lacustrine sediments in Dakhleh Oasis occur as 
erosional remnants rising above the modern deflated land-
scape.
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Crystal graduated magna cum laude in Earth and Planetary Sciences and Environmen-
tal Studies in 2005. She is currently working toward her Ph.D. in Geobiology through 
the Division of Geological and Planetary Sciences at the California Institute of Tech-
nology. As an undergraduate, Crystal participated in the Pathfinder Program in Envi-
ronmental Sustainability because she loves nature and being outdoors, and Pathfinder 
was a way to tie those interests together and get real experience as an environmental 
scientist. At Washington University she received an Arthur Holly Compton Fellowship 
in the Physical Sciences and a J. Stephen Fossett Pathfinder Fellowship in Environ-
mental Sustainability. She worked with Dr. Jan Amend’s group on characterizing the 
microbial community and geochemical environmental of the hydrothermal system of 
Vulcano Island, Itlay. For her senior thesis, Crystal discovered a novel thermophilic 
chemolithoautotropic microbe, and continues to work with Dr. Amend’s lab to charac-
terize the lifestyle of this bug.
  Crystal’s current research involves studying the microbial consortia respon-
sible for carrying out anaerobic methane oxidation. These consortia consist of at least 
two types of microbes (methane oxidizers and sulfate reducers) working together to 
oxidize as much as 98% of the methane released from the ocean floor. The absence of 

these bugs would have serious consequences for global warming. Her study site is the Eel River Basin in 
northern California. She uses mRNA-based techniques to study patterns of gene expression in microbes to 
help elucidate their metabolic capabilities, and her work is supported by an NSF Graduate Research Fellow-
ship. Crystal works as a TA for her advisor, Dr. Victoria Orphan, and when not studying she can be found 
hiking, camping, going to the beach, and exploring as much of the Los Angeles area as she can.

Crystal Gammon - Class of 2005

Student Profiles

 Johanna’s work with lake sediments in Dakhleh 
Oasis has led to her involvement in the paleolandscape 
reconstruction for a meteorite impact event in the oasis 
between ~100-200 thousand years ago. The Dakhleh 
Glass, a Ca-Al-silicate glass believed to be of impact 
origin, occurs as a surface lag across the oasis, and also 
within the Mid-Pleistocene lake sediments. The sedi-
ments associated with the glass provide a record of rapid 

sedimentation, intense burning, and sediment reworking, 
suggesting that the impact event may have had consider-
able effect upon the sedimentary dynamics of the lake. 
This, in turn, would have proved highly detrimental to 
both the human/hominid groups occupying the oasis, as 
well as the fauna, which relied on the lake as a water sup-
ply.  
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Jeff Marlow - Class of 2007

Lonia Friedlander - Class of 2008

Jeff will receive his degree in August 2007 in Earth and Planetary Sci-
ences, Biochemistry and Geobiology. He was one of 20 students na-
tionwide named by USA Today to the 2007 All-USA College Academic 
First Team. Originally from Denver, Colorado, Jeff was drawn to the 
Pathfinder Program in Environmental Sustainability by the opportunity 
to work with similarly-minded peers on interdisciplinary research proj-
ects in field settings around the world. He received a Barry M. Goldwa-
ter Scholarship, Arthur Holly Compton Scholarship, J. Stephen Fossett 
Fellowship and Robert C. Byrd Scholarship. His primary research inter-
est involve the search for life on Mars, a question he has approached 
through the investigation of extreme life forms and the physical char-
acterization of Mars. In studying organisms that are well-adapted to 
extreme conditions on Earth to anticipate the possibility of analogous 

processes on Mars, Jeff has contributed to the growing body of knowledge in this area in a variety of ways. 
He characterized microbial diversity at shallow hydrothermal vents near Vulcano, Italy, and studied sulfide 
deposits at extinct deep sea vents to understand microbe-mineral associations at unprecedented resolutions. 
Jeff also served as an Athena Team Student Collaborator on the Mars Exploration Rover mission and assisted 
with the landing site selection process for the Phoenix Mars Lander. While at Washington University, Jeff was 
active in science education and outreach, the Washington University Tea Club, College of Arts and Sciences 
Council, Extra Hands Athletic Challenge for ALS, Washington University Club Tennis, and also enjoyed run-
ning, mountain climbing, and exploring rural Missouri.
 Jeff is a recipient of a Marshall Scholarship which will allow him to begin working towards a master’s 
degree in Earth Science and Engineering at Imperial College London next fall. His focus there will be on the 
development and testing of components for the Urey Device, a life detection instrument that will go to Mars 
aboard ExoMars, the European Space Agency’s next rover mission to Mars. 

Lonia will begin her senior year in fall 2007. The Akron, Ohio, native will 
receive her Bachelors of Science next year with majors in Chemistry and Earth 
and Planetary Sciences. She currently works with Ray Arvidson on a study to 
spectroscopically characterize the copiapite group of minerals (mixed valence 
ferric/ferrous sulfates), which is common both to acid-mine drainage systems 
as well as in Martian mineralogy. She examined field-collected reflectance 
spectra of those minerals and synthesized her own copiapite samples for use in 
laboratory experiments. Lonia is also a participant in the Pathfinder Program in 
Environmental Sustainability. She recalls her favorite Pathfinder experience as 
the trip to the Mojave Desert, especially learning that the desert’s vast, seem-
ingly unaltered existence is actually alive with geomorphic change. 
  This summer she will be in Madrid, Spain for six weeks working with 
scientists at the CAB (Center for Astrobiology, Centró de Astrobiología) in 
their environmental chamber, exposing sulfates to Martian ambient conditions 
for comparison to the Mars Exploration Rovers’ results and for the creation of 
laboratory standard spectroscopic data for the hydrated sulfate family. Lonia 

is an active member of AXE national chemistry fraternity, a Peer Leader in Dr. Harvey Fields’ Fellowship 
program, a Peer Advisor for the Pathfinder Program and, when not on campus, enjoys dancing and the oc-
casional round of archery.
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Robert Buchwaldt - Lecturer

Paul Carpenter - Microprobe and XRD Facility Specialist
An igneous petrologist by training, Paul became interested in mineralogy, mineral chem-
istry and microprobe analysis, though he never dreamed of becoming a “probemeister.” 
He runs the Electron Microprobe and X-ray Diffraction facility in the department which 
performs characterization, imaging, and microanalysis of earth materials, a service 
available to the academic, research, and industrial communities. He attended LSU as 
an undergrad and went to graduate school at the University of Oregon. Paul has worked 
at Caltech and most recently for NASA in Huntsville, Alabama. Most of his work here 
involves analyzing lunar meteorites and analogs for Martian samples. Paul loves miner-
alogy, and work with the microprobe calls upon him to use all of his vast visual, artistic 
and scientific skills. Originally from Baton Rouge, Louisiana, Paul recently bought a  
house in Crestwood, Missouri.

Robert received his Ph.D. from the department in 2006 and is currently a lecturer here. 
His research focuses primarily on geochronology and geodynamics. Born in Wiesbaden, 
Germany, Robert began his undergraduate education at the University of Mainz and 
received a bachelors degree from University College Galway, Ireland. He then returned 
to Mainz and received a masters degree from the Max Planck Institute for Geochemistry 
for his work on the geochronology and dating of Galway granite. After spending one 
year as a research associate at the Max Planck Institute, Robert came to Washington Uni-
versity to earn his Ph.D. on the geology of northern Madagascar in the context of plate 
tectonic reconstructions. Robert has been to Madagascar twice: first on a rafting trip, and 
the second time to hike the entire island. As a lecturer, Robert teaches introductory to 
advanced level courses and loves taking students out into the field because “the Earth is 
not a textbook.” He is also currently researching volcanic hazards and risk assessment in 
Ecuador and recently organized a department trip to the Galapagos Islands.

Scott began working for the department this year as the new GIS (geographic information 
systems) analyst. After growing up in Salt Lake City, Utah, he received his bachelors de-
gree from the University of Utah in Geography and a masters degree from Indiana State 
University in Geography with an emphasis in GIS and remote sensing. He then worked 
for the Utah Geological Survey Groundwater Program. There he worked with program 
geologists mapping and analyzing groundwater quality and quantity throughout the state 
of Utah. Scott is now based in the department library and trains department staff, library 
staff and students interested in GIS. As the campus-wide GIS initiative gains momen-
tum, he will do more consulting and research. Scott lives in St. Louis with his wife and 
2 year old son, Sam.

Scott Horn - GIS Analyst
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Meredith Berwick - Administrative Assistant
Meredith joined the department in May 2005 immediately after graduating from Wash-
ington University where she participated in the Pathfinder Progam in Environmental 
Sustainability and earned bachelors degrees in Environmental Studies and German. She 
worked with Research Associate Prof. Julie Morris in the NSF-sponsored MARGINS 
Program. Meredith was recently moved to the Planetary Data System Geosciences node 
where she is working on a variety of projects including the Mars Exploration Rovers, 
Mercury Messenger, Lunar Reconnaissance Orbiter and learning to be a Mission Archi-
vist. Originally from Washington, D.C., Meredith moved to St. Louis as a teenager. She 
enjoys her cats, going to the movies, kickboxing and playing the violin and saxophone.
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After receiving B.S. and M.S. degrees in Physics from the University of North Dakota, 
Chris went to New Mexico State University to earn a Ph.D. in Geophysics. In his disserta-
tion, he developed a model for stagnant lid mantle convection and magmatic resurfacing 
on Venus. He came to the department to continue this work with Slava Solomatov, Ph.D., 
associate professor of earth and planetary sciences. Chris is also working on coupling 
planetary formation processes with Martian mantle dynamics models to explain the plan-
et’s rapidly developed crustal structure. Chris lives in St. Charles County with his wife 
and son.

Chris Reese, Research Scientist

Dan Scholes - Applications Developer
Dan grew up in St. Louis and received his bachelor’s degree in Computer Science from 
Webster University. After working for a small consulting firm, Dan found a change in 
working as a computer programmer for the department. He develops web interfaces for 
scientists to gain access to Mars data from the Mars Reconnaissance Orbiter and is in-
volved in database design and development. In his free time, Dan enjoys being outdoors, 
especially hiking and camping.

Born in Macon, Georgia, Glenda was raised in St. Louis from the age of two and attended 
Wilberforce University in Ohio. She currently resides in North County with her husband, 
Byron. Before joining our department, where she handles such transactions as purchase 
orders and invoices, budget adjustments, shipping invoices, petty cash and photocopy, fax, 
and phone billings, she worked at the University of Missouri-St. Louis. Her parents also 
reside in St. Louis and her daughter is in the Army and based in Maryland. Glenda enjoys 
traveling around the U.S., especially with her religious organization’s choir in which she 
is very active.

Glenda Jackson - Administrative Assistant, Bookkeeping

Amy Knudson - Postdoctoral Research Associate
After receiving her Ph.D. from Arizona State University, Amy joined the department in 
August 2006 to study the geology of Mars. Born in Augsburg, Germany, to a military fam-
ily, she was primarily raised in Corvallis, Oregon. Her research is focused on the composi-
tion of surface materials on Mars. She is currently working with data from the Miniature 
Thermal Emission Spectrometers (Mini-TES) on the Spirit and Opportunity rovers. She 
also works closely with Professor Arvidson using CRISM data to look at the rock altera-
tion and the history of water in Valles Marineris, Mars. Amy lives in University City with 
her husband and one year old daughter. She enjoys stargazing and birdwatching.

Patrick McGuire - Senior Research Fellow
Originally from Bloomington/Normal, Illinois, Patrick joined the department under the 
Robert M. Walker Fellowship in Experimental Space Sciences. He received his under-
graduate degree from the University of Chicago and a Ph.D. in Physics from the Univer-
sity of Arizona. Currently, he is working on software for an atmospheric correction for 
the CRISM imaging spectrometer tool on the Mars Reconnaissance Orbiter to provide re-
searchers with the best retrieval of surface reflectance. Additionally, he is researching the 
presence of surface ice at the candidate Phoenix landing site on Mars. Before coming to 
Washington University, Patrick lived in Europe for nearly six years. Patrick plays basket-
ball as a hobby and currently resides in St. Louis with his wife, a historian of Germany.

Nathaniel “Than” Putzig - Postdoctoral Research Associate
Than began work as a postdoctoral research associate to Roger Phillips in October 2006 
and currently analyzes subsurface radar data from the SHARAD and MARSIS instru-
ments onboard the Mars Reconnaissance Orbiter and Mars Express spacecraft. After 
spending 12 years in the oil industry and desiring a career change, Than took a year to 
travel the world and then returned to school to earn his Ph.D. in Geophysics from the 
University of Colorado at Boulder in 2006. There, his research focused on the derivation 
and analysis of thermal inertia, a surface material property obtained from Mars Global 
Surveyor Thermal Emission Spectrometer temperature observations. Originally from 
Upstate New York, Than enjoys the outdoors, especially mountain biking, hiking, skiing, 
and kayaking. He will soon be leaving the department with Dr. Phillips to work at the 
Southwest Research Institute in Boulder.
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Vol. Ed., Elsevier, Oxford and San Diego, electronic version, 
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019.
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and S velocity structure of the upper mantle beneath the 
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