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Bethany L. Ehlmann 
Assistant Professor of Planetary 

Science 
Arriving Summer 2011 

Raised in Tallahassee, Florida, I 
attended Washington University 
in St. Louis for my bachelor’s de-
gree, and was introduced to sci-
ence research through projects on 
the hydrology of the Mauna Kea 
volcano, and conservation and 
development studies in Panama. 
After a 9-month stint at the Jet 
Propulsion Laboratory working 
science operations for the Mars 
Exploration Rovers, I spent two 
years at the University of Oxford 
as a Rhodes Scholar and graduate 
student in the School of Geogra-
phy & Environment. Having been 
bitten by the planetary science 
bug, I returned to the U.S. in 
2006 for Ph.D. studies as an NSF 
fellow at Brown University.   I’m 
presently a Marie Curie Fellow at 
the Institut d’Astrophysique Spa-
tiale at the Université Paris-Sud 
XI. 
 
Broadly speaking, my research 
interests are in planetary surface 
processes and remote sensing 
techniques using a combination 
of field, laboratory, and computa-
tional approaches. My recent 
research has been as a member of 
the science team of CRISM, a 
hyperspectral imager onboard 
NASA’s Mars Reconnaissance 
Orbiter. I’ve focused on assessing 
the role of liquid water in Mars’ 
ancient past and the nature of its 
earliest environments.  Other 
present projects include evalua-
tion of techniques for obtaining 
quantitative mineralogic data 
remotely from near-IR spectra, as 
well as field and laboratory stud-
ies on chemical weathering of 
mafic and ultramafic rocks in 
Iceland and Oman.   

New Faculty  

 

 
 
 
 
Edward M. Stolper, Provost; William E. 
Leonard Professor of Geology, has been 
elected as a Foreign Member of Great Brit-
ain's Royal Society.  The Royal Society is a 
Fellowship of the world’s most eminent sci-
entists and the oldest scientific academy in 
continuous existence. In addition, Stolper 
was recently elected a foreign member of 
the Academia Europaea (“The Academy of 
Europe”), a pan-European academy of hu-
manities, letters, and sciences founded in 
1988 to promote learning, education, and 
research.  
 
 
 
 
 
 
 
 
Victoria Orphan, Professor of Geobiology, 
is the recipient of the 2011 Gast Lectureship.  
This lectureship is awarded to a scientist 
under 45 years of age for outstanding con-
tributions to geochemistry. The lecture will 
be presented at the Goldschmidt Confer-
ence in Prague August, 2011. This award is 
bestowed jointly by the EAG and the Geo-
chemical Society.  
 
 
 
 
 
 
 
 
 
Yuk L. Yung, Professor of Planetary Sci-
ence, has been elected to membership in the 
American Academy of Arts and Sciences.  
The new class will be inducted at a cere-
mony on October 1, 2011 at the academy's 
headquarters in Cambridge, Massachusetts.  
 
 

 
 
 
 
 
 
 
 
Woodward W. Fischer, Assistant Profes-
sor of Geobiology, is the recipient of the 
2011 ASCIT Teaching Award . 
 
 
 
 
 
 
 
 
 
 
 
 
Carolyn C. Porco, PhD 1983 Planetary Sci-
ences,  Imaging Team Leader for the Cassini
-Huygens Mission and Director of the Cas-
sini Imaging Central Laboratory for Opera-
tions, is one of five distinguished Caltech 
Alumni for 2011. 
 
In 1983, Carolyn C. Porco joined the Univer-
sity of Arizona's department of planetary 
sciences and became a member of the Voy-
ager Imaging Team. She played a key role in 
discoveries about the rings and moons of 
the outer planets, and co-originated the idea 
of taking a "portrait of the planets" with the 
Voyager spacecraft, producing, among other 
images, the famous Pale Blue Dot snapshot 
of Earth. In 1990, Porco was named Imaging 
Team leader for the Cassini-Huygens mis-
sion to Saturn. She is also director of the 
Cassini Imaging Central Laboratory for Op-
erations (CICLOPS). She and her team have 
discovered new moons and rings, sighted a 
hydrocarbon lake in the south polar region 
of Titan, and discovered possible water gey-
sers erupting from Enceladus, Saturn's sixth 
largest moon. Porco, who has had an aster-
oid named in her honor, is also a member of 
the imaging team for the New Horizons 
mission to Pluto and the Kuiper Belt. 
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Recent Graduates 

 
In June, the Division conferred 
PhD’s on 12 students: 
 
Environmental Science & Engineer-
ing 
 Gretchen Aleks 
 Scott  Hersey 
 Alan Kwan 
 Fabien Paulot 
 Claire Farnsworth 
  
Geochemistry 
 Benjamin Harrison 
 
Geophysics 
 YoungHee Kim 
 Michelle Selvans 
 Sonja Spasojevic 
 
Planetary Sciences 
 Alexander Hayes 
 Le Kuai 
 Megan Schwamb 
 
 

 

The Division received 22 ac-
ceptances for admission. 
 
Per Option: 
 
ESE    6 
Geochemistry  3 
Geology   5 
Geobiology    2* 
Geophysics    5 
Planetary Science   1 
 
* (1 deferral until 2012)  

STUDENT & POSTDOCTORAL AWARDS 

GPS 2012 Calendars 
 
The students of Geological and Planetary 

Sciences are producing 12 x 12 inch full-

color wall calendars featuring beautiful 

photography by Division members.  Order 

by November 15th to guarantee availabil-

ity.  $10 on-campus pick up; $13 by 

mail.  For details, see the GPS web-

page:  http://www.gps.caltech.edu/. 
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Steven Kidder, 6th year 
graduate student, Geol-
ogy, has been awarded a 
two-year NSF postdoctoral 
fellowship, to be effective 

next year (2012).  Steve will do his 
postdoc with Professor Christian 
Teyssler, in the Department of Geology 
and Geophysics at the University of 
Minnesota. 
 
 

Sebastien Kopf , 1st year 
graduate student, Geobi-
ology, has been awarded a 
Howard Hughes Medical 
Institute International Stu-

dent Research Fellowship. This fellow-
ship recognizes his exceptional aca-
demic and personal achievements and 
reflects HHMI’s confidence in his great 
potential to become a leader in aca-
demic science.   
 

 
Hanna Liu, undergradu-
ate, Geobiology,  has been 
awarded this year's Caltech 
Library Friends' Senior 
Thesis Prize. The prize rec-

ognizes senior theses that exemplify 
research and scholarship from hy-
pothesis and proposal to conclusion 
and discussion in an archival-style the-
sis-type document.  
 
 

Alexander Hayes, 5th year 
graduate student, Plane-
tary Sciences, received  an 
Outstanding Student  Paper 
Award in Planetary Sci-

ences , following the 2101 Fall AGU 
meeting for his invited paper: “ Sea-
sonal variation  in Titan’s lakes and 
their role in the methane cycle”. 
 
 
 

 
 
 

The following graduate students 
have been awarded fellowships from 
the National Science Foundation 
Graduate Research Fellowship Pro-
gram (NSFGRFP): 
 
 

Jena Johnson, 1st year 
graduate student, Geo-

biology 
 

 
Joel Scheingross, 2nd year 
graduate student, Geol-

ogy 
 
 

 
Adam Subhas (incoming 
first year graduate stu-

dent) 
 
 
 

 
Margaret Rosenberg, 4th 
year graduate student, 
Planetary Sciences, has 
been selected as the 2011 
Student Award winner of 

the History and Philosophy of the Ge-
ology Division of GSA.  She will pre-
sent her paper: “G.K. Gilbert, Disci-
pline Boundaries, and the impact hy-
pothesis”, at the October, 2011 GSA 
meeting.  She will also receive a check 
for $1000. 
 
 
 
 
  

Incoming  Students 

http://www.gps.caltech.edu/


Caltech-led Researchers Measure Body Temperatures of Dinosaurs for the First 
Time 
 
Were dinosaurs slow and lumbering, or quick and agile? It depends largely on whether 
they were cold or warm blooded. When dinosaurs were first discovered in the mid-
19th century, paleontologists thought they were plodding beasts that had to rely on 
their environments to keep warm, like modern-day reptiles. But research during the 
last few decades suggests that they were faster creatures, nimble like the velociraptors 
or T. rex depicted in the movie Jurassic Park, requiring warmer, regulated body tem-
peratures like in mammals. 
 
Now, a team of researchers led by the California Institute of Technology has developed 
a new approach to take body temperatures of dinosaurs for the first time, providing 
new insights into whether dinosaurs were cold or warm blooded. By analyzing iso-
topic concentrations in teeth of sauropods, the long-tailed, long-necked dinosaurs that 
were the biggest land animals to have ever lived—think Apatosaurus (also known as 
Brontosaurus)—the team found that the dinosaurs were about as warm as most mod-

ern mammals. 
 
"This is like being able to 
stick a thermometer in an 
animal that has been ex-
tinct for 150 million years," 
says Robert Eagle, a post-
doctoral scholar in geo-
chemistry at Caltech and 
lead author on the paper to 
be published online in the 
June 23 issue of Science 
Express.  
 
"The consensus was that 
no one would ever measure 
dinosaur body tempera-
tures, that it's impossible 
to do," says John Eiler, a 

coauthor and the Robert P. Sharp Professor of Geology and Professor of Geochemistry. 
And yet, using a technique pioneered in Eiler's lab, the team did just that. 
 
The researchers analyzed 11 teeth, dug up in Tanzania, Wyoming, and Oklahoma, that 
belonged to Brachiosaurus brancai and Camarasaurus. They found that the Brachio-
saurus had a temperature of about 38.2 degrees Celsius (100.8 degrees Fahrenheit) and 
the Camarasaurus had one of about 35.7 degrees Celsius (96.3 degrees Fahrenheit), 
warmer than modern and extinct crocodiles and alligators but cooler than birds. The 
measurements are accurate to within one or two degrees, Celsius. 
 
"Nobody has used this approach to look at dinosaur body temperatures before, so our 
study provides a completely different angle on the longstanding debate about dinosaur 
physiology," Eagle says. 
 

 

 
 
 
 
 

 
 
 

 

John M. Eiler 
Robert P. Sharp Professor 
of Geology and Professor 

of Geochemistry 
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Camarasaurus tooth from 
the Jurassic Morrison For-
mation of North America  
 
Photo credit:Thomas Tüt-
ken (Bonn University)  



The fact that the temperatures were similar to those of most modern mammals might 
seem to imply that dinosaurs had a warm-blooded metabolism. But, the researchers 
say, the issue is more complex. Because large sauropod dinosaurs were so huge, they 
could retain their body heat much more efficiently than smaller mammals like humans. 
"If you're an animal that you can approximate as a sphere of meat the size of a room, 
you can’t be cold unless you’re dead," Eiler explains. So even if dinosaurs were "cold 
blooded" in the sense that they depended on their environments for heat, they would 
still have warm body temperatures. 
 
"The body tempera-
tures we've estimated 
now provide a key 
piece of data that any 
model of dinosaur 
physiology has to be 
able to explain," says 
Aradhna Tripati, a co-
author who's an assis-
tant professor at 
UCLA and visiting 
researcher in geo-
chemistry at Caltech. 
"As a result, the data 
can help scientists test 
physiological models 
to explain how these 
organisms lived." 
 
The measured temperatures are lower than what's predicted by some models of body 
temperatures, suggesting there is something missing in scientists' understanding of 
dinosaur physiology. These models imply dinosaurs were so-called gigantotherms, that 
they maintained warm temperatures by their sheer size. To explain the lower tempera-
tures, the researchers suggest that the dinosaurs could have had some physiological or 
behavioral adaptations that allowed them to avoid getting too hot. The dinosaurs 
could have had lower metabolic rates to reduce the amount of internal heat, particu-
larly as large adults. They could also have had something like an air-sac system to dis-
sipate heat. Alternatively, they could have dispelled heat through their long necks and 
tails. 
 
Previously, researchers have only been able to use indirect ways to gauge dinosaur me-
tabolism or body temperatures. For example, they infer dinosaur behavior and physiol-
ogy by figuring out how fast they ran based on the spacing of dinosaur tracks, studying 
the ratio of predators to prey in the fossil record, or measuring the growth rates of 
bone. But these various lines of evidence were often in conflict. "For any position you 
take, you can easily find counterexamples," Eiler says. “How an organism budgets the 
energy supply that it gets from food and creates and stores the energy in its muscles—
there are no fossil remains for that," he says. "So you just sort of have to make your best 
guess based on indirect arguments.” 
 
But Eagle, Eiler, and their colleagues have developed a so-called clumped-isotope tech-
nique that shows that it is possible to take body temperatures of dinosaurs—and 

 
 

 

 

 

 

 

 

 

 

 

 

 

 
 

Robert A. Eagle 
Postdoctoral Scholar in 

Geochemistry 
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Brachiosaurus tooth from 
the Jurassic Tendaguru 
Beds of Tanzania  
 
 
Photo credit:Thomas Tüt-
ken (Bonn University)  
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there's no guessing involved. “We’re getting at body temperature through a line of 
reasoning that I think is relatively bullet proof, provided you can find well-
preserved samples," Eiler says. In this method, the researchers measure the concen-
trations of the rare isotopes carbon-13 and oxygen-18 in bioapatite, a mineral found 
in teeth and bone. How often these isotopes bond with each other—or "clump"—
depends on temperature. The lower the temperature, the more carbon-13 and oxy-
gen-18 tend to bond in bioapatite. So measuring the clumping of these isotopes is a 
direct way to 
determine the 
temperature of 
the environ-
ment in which 
the mineral 
formed—in this 
case, inside the 
dinosaur. 
 
"What we’re 
doing is special 
in that it’s ther-
modynamically 
based," Eiler 
explains. 
"Thermodynamics, like the laws of gravity, is independent of setting, time, and con-
text." Because thermodynamics worked the same way 150 million years ago as it 
does today, measuring isotope clumping is a robust technique. 
 
Identifying the most well-preserved samples of dinosaur teeth was one of the major 
challenges of the analysis, the researchers say, and they used several ways to find the 
best samples. For example, they compared the isotopic compositions of resistant 
parts of teeth—the enamel—with easily altered materials—dentin and fossil bones 
of related animals. Well-preserved enamel would preserve both physiologically pos-
sible temperatures and be isotopically distinct from dentin and bone. 
 
The next step is to take temperatures of more dinosaur samples and extend the 
study to other species of extinct vertebrates, the researchers say. In particular, tak-
ing the temperature of unusually small and young dinosaurs would help test 
whether dinosaurs were indeed gigantotherms. Knowing the body temperatures of 
more dinosaurs and other extinct animals would also allow scientists to learn more 
about how the physiology of modern mammals and birds evolved. 
 
The Science paper is titled, "Dinosaur body temperatures determined from isotopic 
(13C-18O) ordering in fossil biominerals." In addition to Eagle, Eiler, and Tripati, the 
other authors are Thomas Tütken from the University of Bonn, Germany; Caltech 
undergraduate Taylor Martin; Henry Fricke from Colorado College; Melissa Con-
nely from the Tate Geological Museum in Casper, Wyoming; and Richard Cifelli 
from the University of Oklahoma. Eagle also has a research affiliation with UCLA. 
 
This research was supported by the National Science Foundation and the German 
Research Foundation. 
 
Written by Marcus Woo, Science Writer for Caltech Media Relations 
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More information can be 

found on John Eiler’s web-

site: 

http://www.gps.caltech.edu/

people/eiler/profile  

 

as well as Caltech’s Media 

Relations website: 

http://images.caltech.edu/

news_releases/2011_06_23_

eiler/  

http://www.gps.caltech.edu/people/eiler/profile
http://www.gps.caltech.edu/people/eiler/profile
http://images.caltech.edu/news_releases/2011_06_23_eiler/
http://images.caltech.edu/news_releases/2011_06_23_eiler/
http://images.caltech.edu/news_releases/2011_06_23_eiler/


 
W. Barclay Kamb, 79 
 
W. Barclay Kamb, the Barbara and Stanley R. Rawn, Jr., Professor of Geology and 
Geophysics, Emeritus,  died at his home in Pasadena on April 21, 2011. He was 79. 
 
Born in San José, Kamb began his long and distinguished Caltech career in 1948 as an 
undergraduate at the age of 16. He graduated with a degree in physics in 1952 and obtained 
his PhD in geology in 1956. Hired upon graduation as assistant professor of geology, Kamb 
rose through the ranks to become a full professor in 1962 and the Barbara and Stanley R. 
Rawn, Jr., Professor of Geology and Geophysics in 1990. He served as chair of the Division 
of Geological and Planetary Sciences for 11 years, from 1972 to 1983, and as vice president 
and provost of the Institute from 1987 to 1989.  
 
“Barclay was more than a mentor—he epitomized the Institute," says Ed Stolper, Caltech’s 

provost and the William E. Leonhard Professor of Geology. "His profound understanding of physical science and how it can 
be applied to solving problems in the earth and planetary sciences; his truly extraordinary intellect and focus; his 
understanding of the importance of geological field work interpreted in a rigorous physical, chemical, and mathematical 
framework; and his commitment to the division and to the Institute all taught the cohort that he hired what was so special 
about Caltech and about our responsibility to preserve it.” 
 
Kamb was a man of many interests and deep intellect whose expertise in the physical sciences was broad. Although he 
began his graduate studies as a physics student, a strong love of the outdoors and the influence of Bob Sharp—a renowned 
geologist credited with building the Division of Geological and Planetary Sciences at Caltech—drew him into geology. 
Kamb’s thesis work, related to the structure of the complex mineral zunyite, was done under the direction of Nobel 
laureate and professor of chemistry Linus Pauling. A year after earning his PhD, Kamb married Pauling's daughter, Linda.  
 
"For me, Barclay Kamb was one of the best examples of what makes Caltech special," says David Stevenson, George Van 
Osdol Professor of Planetary Science, who was hired by Kamb in 1980. "Where else would you find a geologist who had a 
deep understanding of quantum mechanics?" 
 
Kamb contributed to many areas of science, but he is best known as one of the world’s leading glaciologists, having 
enhanced our understanding of the crystal structure of ice and the dynamics of glacier movement. He developed and 
maintained an intellectually and physically challenging field program on glaciers around the world, establishing new 
techniques and making unique and technically difficult measurements under extreme conditions. One of his most 
important contributions to the study of glacier motion was drilling through glaciers to their bases and sampling and 
imaging the contact between the glacier and the underlying rock. This work provided critical insights into glacier flow—
especially the extraordinarily rapid movement that characterizes some glaciers. In recognition of his extensive research on 
Antarctic ice streams, the Kamb Ice Stream was named in his honor in 2003.  
 
Kamb was both a Guggenheim Fellow and an Alfred P. Sloan Research Fellow during his tenure at Caltech. He directed 
Caltech's research program at the Blue Glacier on Mount Olympus in Olympic National Park, Washington, which helped 
geologists gain a better understanding of flow processes in ice, and he was a fellow of the Geological Society of America and 
the American Geophysical Union. Kamb received many honors, including the Mineralogical Society of America Award, and 
was a member of the American Academy of Arts and Sciences and the National Academy of Sciences. 
 
"I can say with absolute certainty that were it not for Barclay Kamb, I would not be at Caltech," says Stolper, who is one of 
ten faculty members in the Division of Geological Planetary Sciences hired during Barclay’s time as division chair. "He was a 
remarkable human being, scientist, and friend, and he will be missed.” 
 
Kamb is survived by his wife, Linda Pauling Kamb; his brother, Peter Ray, and his sister, Barbara Marinacci; his sons 
Barclay J., Alexander (Sasha), Anthony, and Linus; and nine grandchildren.  
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A service to celebrate Barclay’s life will be held at the Athenaeum on Friday, October 21st, from 3-6 pm. 
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address below: 

 
(626)395-6070 

 
gps-news@gps.caltech.edu 

 
Research at the Division of Geological and Planetary Sciences includes studies that may range 
from the Earth's core, mantle, and crust, surface, ocean, and atmosphere to the outposts of the 
solar system. 
 
Division faculty are leaders in earthquake studies; have determined the first reliable values of the 
age of the Earth, the moon, and meteorites; worked out the geological history of western North 
America; deciphered the record of the Earth's climate from studies of tree rings, marine 
sediments, and glaciers; perfected isotopic tracers and high-pressure laboratory techniques that 
indicate how magmas form on the Earth, the moon, and Mars; developed and applied geodetic 
tools for directly observing the motions of plate tectonics; and, using theoretical studies and data 
from spacecraft missions, have been largely responsible for our present understanding of the 
origin of planetary surfaces and atmospheres, satellites, rings, comets, asteroids, and the 
interplanetary plasma.  The new Linde Center for Global Environmental Science will enrich the 
GPS Division's efforts to study the challenges of sustaining human, animal, and plant populations 
on our planet. 
 
The Division of Geological and Planetary Sciences was established in 1926. 

 

 
About Research Options 

Geology 
Our educational and research programs in 
geology bring a range of field, remote-sensing, 
and laboratory-based approaches to 
understanding tectonic, petrologic, climatic, 
surficial, and paleontological processes and the 
history of Earth and its regions. In pursuit of 
field areas that preserve rich records of key 
geological events and processes, we can take 
advantage of the range of natural environments 
around us in Southern California or travel 
anywhere around the globe. We collaborate 
with the other options in the Division to 
develop new interdisciplinary tools for 
understanding the Earth. 
 
Geobiology 
Geobiologists study the role of life in shaping 
the chemical and physical characteristics of the 
Earth and, conversely, the environmental forces 
that have shaped the evolution and function of 
life. These questions span the range of geologic 
time, from the emergence and evolution of life 
on the earliest Earth to its role in shaping 
modern biogeochemical cycles. The tools 
employed by geobiologists at Caltech include 
sedimentology and stratigraphy, paleontology, 
paleomagnetism, organic and trace-element 
geochemistry, isotope geochemistry, molecular 
and cell biology. 
 
Geochemistry 
A wide variety of studies focus on the 
distribution of chemical elements in the Earth 
and the solar system in order to develop 
methods to date Earth and solar system 
processes, to discover and observe the chemical 
composition of terrestrial and extraterrestrial 
materials, and to study chemical reactions in 
the interior of the Earth as well as its surface 
and in the solar system outside of the Earth. 

Geophysics 
Large-scale computational facilities and easily 
accessible digital data are allowing traditional 
geophysical disciplines to be integrated to 
produce new insights into the dynamic 
processes of the Earth. Seismic activity in 
Southern California and the recent great 
earthquakes are stimulating studies into the 
physics of the earthquake process and their 
role in tectonics. 
 
Planetary Science 
Breadth in our understanding of Earth and its 
place in the cosmos is being gained by the 
comparative study of the other planets—their 
atmospheres, surfaces, and internal structures. 
The earliest solar and presolar history is being 
studied by seeking the connection between 
residual planetary materials and the physical 
processes within the solar nebula and the 
precursor interstellar medium. 
 
Environmental Science and Engineering 
Research addresses atmospheric dynamics, 
clouds and aerosols, air quality, and the 
dynamics of biogeochemical cycles and 
ecosystems. The methods employed in research 
projects include: computational modeling of 
chemical and physical processes on molecular 
to global scales; laboratory studies of 
fundamental chemical and biological processes; 
field studies of ocean geochemistry, soil 
microbiology, and atmospheric chemistry.  
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