
      The Keck Institute for Space Studies (KISS) was established at Caltech in January 
2008 with a $24 million grant over eight years from the W. M. Keck Foundation. The 
Institute is a "think and do tank," whose primary purpose is to bring together a broad 
spectrum of scientists and engineers for sustained technical interaction aimed at de-
veloping new space mission concepts and technology.  
 
The best expertise from Caltech, JPL, and the wider scientific and technical commu-
nity is convened at the Institute to conduct in-depth technical studies in focused areas 
of science and technology. These studies must concentrate on ideas that have the ca-
pability for revolutionary advances in space mission effectiveness. Once a key innova-
tion/challenge for a new mission or instrument concept is identified, the Institute then 
funds the initial steps towards making progress on that key innovation/challenge. 
 
The primary purpose of KISS is to develop new planetary, Earth, and astrophysics 
space mission concepts and technology by bringing together a broad spectrum of sci-
entists and engineers for sustained scientific and technical interaction. This unique 
organization links the study elements of a think tank with the implementation ele-
ments of designing and developing prototypes. The Institute is centered on the intel-
lectual, instrumentation, and research strengths of Caltech and JPL — augmenting 
those strengths by inviting external experts from academia, government, and industry 
to engage in its programs. The Institute also provides opportunities for graduate stu-
dents and postdoctoral fellows to actively participate in cutting-edge space mission 
research and learning. The Institute supports significant outreach to the public and 
the wider technical/scientific community via open lectures and the Internet. 
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Joann Stock named 2010 
AGU VGP Fellow 
 
Joann Stock, Professor of Ge-
ology and Geophysics, has 
been selected as a 2010 AGU 
VGP (Volcanology, Geochem-
istry, Petrology) Fellow.  “A 
Fellow of AGU shall be a sci-
entist who has attained ac-
knowledged eminence in the  
geophysical sciences.  This 
honor is bestowed only on 
0.1% of the membership in 
any given year.” 
 

 

 

 

Swami Krishnan wins 
Earthquake Engineering 
Research Institute's 2009 
Annual Graphics Competi-
tion . 

Congratulations to Swamina-
than Krishnan, Assistant Pro-
fessor of Civil Engineering 
and Geophysics, whose simu-
lations of earthquakes and 
structural response has won 
the Earthquake Engineering 
Research Institute's 2009 
Annual Graphics Competi-
tion.  

 

 

 Faculty Awards 
 

 

Laura Alisic, 4th year graduate 
student in Geophysics, won 
2009 MARGINS Outstanding 
Student Presentation, at the 
AGU Fall meeting,  for her 
presentation “Global mantle 
flow at ultra-high resolution: 
The competing influence of 

faulted plate margins, the strength of bending 
plates, and large-scale, nonlinear flow.” 

Maggie Osburn, 3rd year 

graduate student in Geobiol-

ogy, received a student regis-
tration grant from BASIN 
for her poster presentation 
on “D/H fractionation in lip-
ids from terrestrial hydro-
thermal springs, Yellowstone 

National Park” at the AGU Fall meeting, in the 
session on “Stable Isotopes in Terrestrial Bio-
geoscience.” 

 
Yu-nung (Nina) Lin, 3rd year 
graduate student  in Geology, 
has been named a 2009 AAPG 
Foundation Grants-in-Aid re-
cipient. She has been awarded 
the Alexander and Geraldine 
Wanek Named Grant. This 
Named Grant is provided by an 

endowment established through the AAPG 
Foundation by generous contributions from 
Alexander and Geraldine Wanek. 

Joannah Metz, 5th year gradu-
ate student in Planetary Sci-
ence, was awarded for her oral 
presentation, entitled “A com-
plete Depositional System in 
Melas Chasma, Mars”  it was 
ranked #1 in the AAPG Student 

Oral Awards Competition. 

 

 

The Division had three recipients for the 2009 
NASA Earth and Space Science (NESSF) fel-
lowship program, in the field of Planetary Sci-
ence Research.  A total of 22 fellowships were 
awarded nationally in this field.  The award is 
$30,000 per annum, including a $24,000 stu-
dent stipend and an allowance of up to $6000, 
consisting of $3000 for student expenses and 
$3000 for university expenses. Recipients be-
low: Steve Chemtob, Sonja Graves and Megan 
Schwamb. 

 

 

 

 

 
 
 
 
 

 
 
 
 
 

FACULTY, ALUMNI & STUDENT AWARDS 

Steve Chemtob 

4th year Graduate Student, Geochemistry 

Sonja Graves 

3rd year Graduate Student, Planetary Science 

Megan Schwamb 

3rd year Graduate Student, Planetary Science 

 Student Awards 

Student News 
The Division received 17 acceptances for admissions to our graduate programs for the Fall, 

2010.   Combined with four deferrals from last year, our incoming class will be 21 (10  male, 11 

female), the highest number since the 1992/93 academic year.   

 

In June,  Caltech conferred Ph.D.’s on 14 GPS students (9 male and 5 female). 

 

Alumni News 
We hope to hear from our alumni and relay updated information to our readers on careers and 

what you are doing.  Feel free to also update your contact information by writing to:                 

gps-news@gps.caltech.edu 

mailto:gpsalum@gps.caltech.edu


Alumni News 

 
 
 
 
 
 
 
Walter Munk, wins 2010 
Crafoord Prize in Geo-
sciences 
  
The Royal Swedish Academy 
of Sciences has awarded the 
2010 Crafoord Prize in Geo-
sciences to Caltech alumnus 
Walter Munk, BS, 1939 
(APh), MS, 1940 (Ge) “for his 
pioneering and fundamental 
contributions to our under-
standing of ocean circulation, 
tides and waves, and their 
role in the Earth's dynamics.” 
The 92-year-old oceanogra-
pher  received the 4 million 
kronor (approximately 
$560,000) prize at a ceremony 
in Stockholm held on May 11, 
2010 in the presence of Swe-
den's King Carl XVI Gustaf. 
Established in 1980, the an-
nual Crafoord Prize is 
awarded in four disciplines, 
and only one award is given 
each year, according to a ro-
tating scheme—astronomy 
and mathematics; geo-
sciences; biosciences; and 
polyarthritis. 

Elizabeth Nadin, PhD., 2007
(GE) and Carl Tape, PhD, 
2009 (GP) welcomed a son, 
Leo Nadin Tape on March 1, 
2010 in Cambridge, Massa-
chusetts.  Both have also ac-
cepted tenure-track faculty 
positions at the University of 
Alaska, Fairbanks, and will be 
moving in August. 

GE 121 Bahamas March, 2010 
(Contributing authors: Jeffrey Marlow, Magda-
lena Osburn, and Kristin Bergmann) 
 

In late March, ten members of the GPS 
Division’s Advanced Field Geology course de-
scended on the Bahamas to study processes oper-
ating in a modern carbonate-forming environ-
ment.  The group was in pursuit of stromatolites, 
one of the most enigmatic types of rocks on the 
planet, along with ooid shoals, coral reefs, and 
lagoon settings. 

Stromatolites are layered sedimentary 
structures common in the Precambrian rock re-
cord, but are largely absent in the rock record 
after the rise of multicellular animals.  They are 
thought to form by a balance of trapping and 
binding of sedimentary grains by microorgan-
isms and direct precipitation of carbonate miner-
als.  Today, only two sites of modern stromatolite 
growth are known: Shark Bay, Australia and the 
Bahamas.  With Professors (Captains) John 
Grotzinger and Victoria Orphan at the helm, the 
team cruised the Exuma Islands, locating four 
different “fields” of active stromatolites.  Snorkel-
ing students measured the structures and col-
lected samples that will be further analyzed at 
Caltech.  By learning more about the interplay 
between sedimentation and biological activity in 
active stromatolites, the team hopes to under-
stand ancient conditions reflected by similar 
structures in the rock record, and by extension, 
some of the oldest evidence for life on this planet. 

In addition to swimming with the stro-
matolites, the class studied several other compo-
nents of the Bahamian carbonate system.  Rela-
tionships between vegetation and depth were 
clarified, exposing opportunities for improved 
mapping in shallow marine environments.  Sand 
samples were taken along a shoal transect, and 
after analyzing grain sizes and shapes in the 
laboratory, students will be able to enhance 
models of sediment transport and accumulation 
in carbonate environments.  Ancient Pleistocene 
eolian dune outcrops were studied on land to 
explore a different kind of sediment transport, 
cementation and later alteration around plant 
roots.  The class also got its hands dirty in the 
islands’ shallow hypersaline lakes, where gooey 
microbial mats take advantage of local chemical 
gradients to develop layers of different organ-
isms. 

Like any good scientific endeavor, the 
Bahamas field course yielded more questions 
than answers, but by continuing the work initi-
ated in the Exuma Islands, students and profes-
sors alike look to resolve some of the key issues 
surrounding carbonate marine environments. 

STUDENT TRIPS 



 

Faculty participating  in the KISS program span disciplines, including planetary science, geophys-
ics, geology, geophysics, geochemistry and environmental science and engineering.  It is an inter-
disciplinary Institute whose aim is to further expand our knowledge of Earth, push the boundaries 
of its exploration, and study it from space.  They also explore other planets, Mars in particular, as 
well as the most famous of Saturn’s moons, Titan. 
 
Below are brief summaries from their  Lectures, Study Programs and Workshops.  More informa-
tion can be found at their website: www.kiss.caltech.edu.  

 
Jean-Philippe Avouac 
1)Monitoring Earth Surface Changes from Space 
The objective of this study is to image remote sensing systems and processing 
techniques that will produce observations (Optical, SAR, or Lidar) with optimal 
spatial and temporal coverage, ground resolution and registration accuracy to 
measure deformation and surface changes that are relevant to investigate the in-
ternal and external dynamics of Earth and potentially other planets. We will 
evaluate the technical challenges and explore possible solutions to achieve these 
goals both at the level of the sensor and of the data processing.  
As a result, there is a broad range of ways this study will impact future missions. 
We could come up with specifications for dedicated systems and better ways of 
integrating and exploiting a wide range of data from future Earth Observing mis-
sions. 

2)Monitoring Earth Surface Changes from Space - Part II 

We plan to discuss perspectives regarding the use or improvement of remote sensing 
techniques to image and measure: seismic waves from optical and SAR systems; the 
time evolution of surface deformation due to tectonic,volcanic processes or ice flow; 
the time evolution of the topography (in relation to geomorphic processes on land, or 
to the changing mass balance of glacier and ice-sheet); ice thickness from electromag-
netic tomography; the shallow sub-surface; properties (from VLF imaging in particu-
lar); surface water velocity, and  shallow water depth. 

Presentations of recent results, free-form discussions, and brainstorming on these topics should 
lead to a fruitful deliberation and refinement of our ideas. 
 

Jennifer M. Jackson 
Future Missions to Titan: Scientific Engineering Challenges 
Titan (with extremely low surface temperatures ranging from 90 to 94 K) 
represents a tremendous challenge for mission design and implementation, par-
ticularly when the scientific goals involve an analysis of the chemical processes 
taking place. Detailed chemical analysis requires the acquisition and handling of 
samples without chemically or physically perturbing them in the process. Cur-
rent state-of-the-art sample acquisition systems demonstrated on the Martian 
surface (with surface temperatures warmer than 143 K and pressures of 0.01 
bar) require elaborate environmental control systems and have only been util-
ized on solid samples taken at extremely shallow depths. The re-design of sam-
ple handling systems for deep exploration of the colder, denser, and more thermally conductive 
Titan environment becomes prohibitively expensive due to the extreme penalties incurred in terms 
of system mass and power. Furthermore, the process of acquiring a complex sample from Titan's 
wide-ranging environments (lakes, dunes, possible cryo-volcanoes, and atmosphere) and transfer-
ring it to the warmer spacecraft interior inherently induces physical and chemical alteration of the 
sample.  

 
We will formulate revolutionary technology breakthroughs that will enable the 
development of sample acquisition systems and relevant instruments capable of 
in-situ operation during NASA's missions to extremely cold environments, with 
Saturn's moon Titan as the exemplar. Identifying these technologies will be the 
focus of our proposed KISS Study Program. Our program has the potential to 
develop innovative ideas for future space missions  
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John M. Eiler and Dan McCleese 
Quantifying Martian Stratigraphy: Chronology, Composition and  
Morphology 

Recent exploration of the surface of Mars has revolutionized our understanding of 
its evolution and current processes. Aqueous, aeolian and volcanic stratigraphic 
sequences have been recognized; phases that precipitated from or reacted with 
liquid water have been identified; we have created high-resolution images of strati-
fied deposits of ice and dust at high latitude; and real-time geomorphologic 
changes have been observed. These discoveries are transforming our view of geo-
logical processes on Mars, particularly those involving near-surface water. 
These discoveries present both an opportunity and a challenge: Locked within 

these stratigraphic sequences and distinctive surface materials is a record of surface water, volcan-
ism, geomorphologic evolution and climate likely spanning much of the history of Mars. But, just 
as for past studies of the stratigraphy of the Earth and Moon, that record can only be read through 
measurements constraining process, rate and, most importantly, age. 
 

David J. Stevenson  
Innovative Approaches to Planetary Seismology 

Seismology is the method of choice for understanding planetary structure and 
has had enormous success for Earth. It is seldom employed for other bodies 
thus far because of the technical challenges, even when the body has a solid 
surface. In some case (e.g., detection of normal modes for giant planets) there 
are serious doubts about feasibility, given likely signal strengths, except for the 
case of excitation by impacting bodies. The scientific pay-off is potentially so 
enormous that one should make an effort to assess all possible approaches, 
even though the challenges are great. The goal of this study is to bring together 
a group of scientists and engineers and brainstorm the problem.  

It will be a forum for ongoing work in related areas (e.g Earth atmosphere and ocean excitations 
that couple to the interior.) It will also be sufficiently broad in scope to include consideration of 
approaches that are geodetic or tidal or magnetic (related to seismological approaches through the 
common theme of seeking to detect those changes in the planet that are on relatively short time-
scales but are probes of interior structure). The outcome of the program will be a critical assess-
ment of whether there are new directions to develop, or existing directions in need of technologi-
cal impetus. 
 

Paul O. Wennberg 
Quantifying the Sources and Sinks of Atmospheric CO2 
The study will evaluate how well current and near-term missions designed to demonstrate accu-
rate atmospheric CO2 remote sensing (e.g. SCIAMACHY, AIRS, GOSAT, and ACCENDS) can con-
strain emissions and sinks of CO2 and other greenhouse gases.  
We expect that from this study, a proposal for a large-scale study will be developed to evaluate 
future missions to more accurately constrain the release of CO2 from fossil fuel burning and the 
uptake of carbon by the oceans and terrestrial biosphere. We intend to highlight efforts to fuse the 
remote sensing data with observations from in-situ surface, tower, and aircraft platforms as well as 
the total column measurements from the Total Column Carbon Observing network (TCCON) to 
create a benchmark atmospheric CO2 data set.  
This benchmark data set will be used to improve the representation of fundamental processes 
within global transport-carbon cycle models. It will also serve as the foundation for future obser-
vational system simulation experiments (OSSEs) designed to explore the measurement and instru-
ment performance requirements.  
 

Yuk L. Yung 
Innovative Approaches to Exoplanet Spectra 
We take a fresh look at exoplanet characterization science from the point of 
view of new instruments that could do breakthrough science or that could pave 
the way for the next generation of space missions.   We are especially interested 
in generating ideas for near-term projects from innovative observing platforms, 
including but not limited to aircraft, balloons, rockets, and the International 
Space Station, with the understanding that these platforms may afford quicker 
access to near-space, and at lower cost, than a full space mission. 
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About the Division 

 
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. 

 

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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Questions or comments  
about the newsletter ? 

 
Additions you would like 

to submit? 
 

Please call or email them 
to the  address below: 

 
(626)395-6070 

gps-news@gps.caltech.edu 

About Research Options 


