
      The Ronald and Maxine Linde Center for Global 
Environmental Science was founded in 2008 to ad-
dress the many complex problems associated with 
Earth's climate and environment using a diverse 
array of approaches.  The Center unites faculty and 
students from three of Caltech's divisions: Geologi-
cal and Planetary Sciences, Engineering and Ap-
plied Science, and Chemistry and Chemical Engi-
neering. 
 
A major step forward in this effort is about to begin 
with the renovation of space to house the Center. 
The new Linde+Robinson Laboratory will occupy 
the existing Robinson Laboratory on the southwest 
side of the campus. The Robinson Laboratory was 
built to house the astronomy department in the 
1930s, and is readily recognized by the white tele-
scope domes on its roof. In the renovation, this 
building will be restored to its original luster and 
fully updated to house participants in the Center as 
well as state-of-the art laboratory facilities. A re-
markable aspect of this renovation is the attention 
paid to minimizing environmental impact. In addi-
tion to an anticipated LEED Platinum certification, 
the renovated building will include several innova-
tive features that take advantage of the unusual 
design of the original structure. Most notably, the 
historic solar telescope will be used to provide day-
light deep into the building’s interior. The com-
pleted Linde+Robinson laboratory will showcase 
not only the science occurring within, but also how 
sustainable building design can harmonize with 
historical and architectural values. Completion of 
the renovation is expected in February 2011.  
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Welcome to the first issue of the 
revised newsletter of the Geologi-
cal and Planetary Sciences Divi-
sion at Caltech. There are many 
exciting things going on in the 
division, and this new electronic 
format gives us an opportunity to 
keep you informed in a timely and 
colorful fashion. 
 
I'm especially excited that this 
first issue describes both a dream 
soon coming to fruition and a 
grand new scientific opportunity. 
In just over a year our Global En-
vironmental Science program will 
occupy the Linde+Robinson 
Laboratory. This has been a key 
goal of the division for more than 
a decade, and will for the first 
time unite Caltech's diverse 
strengths to address environ-
mental questions of great societal 
relevance. A program of similar 
societal relevance is just being 
imagined: the creation of a truly 
massive seismic network that 
takes advantage of the digital 
revolution for sensing, communi-

cations, and processing. The 

Community Seismic Network will 

someday provide uniquely de-

tailed post-earthquake informa-

tion for first responders and, at 

the same time, new insights into 

earth structure and the earthquake 

process. 

 

These efforts, one coming to com-

pletion and the other just getting 

under way, encapsulate the never-

ending cycle of a vibrant research 

institution! 

 

 Kenneth  A. Farley 

  

Chairman’s Message 

        Highlighted LEED Points 

Daylighting via historic coelostat 

Hydrogen fuel cells for main and 
backup power 

Aircuity lab monitoring system 

Chilled water tank and radiant 
panels for HVAC 

Concentrated photo voltaic sys-
tem for main power 

Energy monitoring system 

Underground storage tank to 
collect storm water for land-
scape irrigation 

60% reduction in energy use 

Lighting control system 

Individual HVAC controls and 
operable windows 

Energy-efficient lab equipment 

C A L I F O R N I A  I N S T I T U T E  O F  T E C H N O L O G Y  



 

 
Victor Tsai, 
Assistant Pro-
fessor of Geo-
physics, will be 
joining the divi-
sion in July  
2011.  Victor 
writes: “I was 

born in Massachusetts but 
grew up mostly in the San 
Francisco Bay Area, where my 
fascination with the physical 
sciences began.  As an under-
graduate at Caltech, I became 
interested in geophysics and 
did research on atmospheric/
solid-Earth coupling and the 
stability of Earth rotation, 
eventually graduating with a 
BS in geophysics. While pur-
suing my Ph.D. at Harvard 
University, I broadened my 
research interests to include 
earthquake dynamics, glacier 
mechanics, solid-fluid inter-
actions, and seismic noise 
tomography.  As a postdoc-
toral fellow at the U.S. Geo-
logical Survey,  I will continue 
some of this work while also 
investigating the physical 
processes that generate seis-
mic noise.‖  
 

S i m o n a 
B o r d o n i , 
As s is ta nt 
P ro fe s so r 
of Environ-
m e n t a l 
S c i e n c e 
and Engi-

neering,  joined our division in 
October 2009.  She was a 
Moore Postdoctoral Scholar 
here in 2007 after finishing 
her doctorate at UCLA.   
Most recently she was a post-
doctoral researcher at the 
National Center for Atmos-
pheric Research.  She will be 
investigating the role that 
transients play in monsoonal 
circulations through both 
observations and idealized 
numerical experiments. 

New Faculty Michael Gurnis named Director of the 
Seismological Laboratory 

Michael Gurnis, John E. and 
Hazel S. Smits Professor of 
Geophysics, was named Di-
rector of the Seismological 
Laboratory, effective July 1, 
2009. Dr. Gurnis will con-
tinue the tradition of strong 
leadership that the Seismo 
Lab has enjoyed over the dec-

ades. He brings with him a breadth of experi-
ence working with international organizations.  
He has a dedicated focus on the education and 
training of new scientists. He balances his stu-
dents’ experience through research in both geo-
physical and computational science. Dr. Gurnis 
served as Associate Director of the Seismological 
Laboratory from 1995-2003 and is currently Di-
rector of Computational Infrastructure for Geo-
dynamics (CIG). 

Simona Bordoni wins 2009 Holton 
Award  

Simona Bordoni, Assistant 
Professor of Environmental 
Science and Engineering, has 
won the American Geophysi-
cal Union's James R. Holton 
Junior Scientist Award, given 
annually to the most out-
standing atmospheric scien-

tist who has held a PhD for three or fewer years. 
Here's an excerpt from her award citation: ―At 
this early stage in her career, Dr. Bordoni has 
become an excellent specialist in monsoon mete-
orology, advancing our understanding of the 
mesoscale dynamics of the North American 
monsoon and identifying fundamentals of the 
dynamics of large-scale monsoon circulations 
worldwide. Her [publications describe] truly 
exciting research.‖ 

 

Jennifer Jackson is NSF Faculty Early 
CAREER Development Awardee 

Jennifer Jackson, Assistant 
Professor of Geophysics, has 
been selected to receive a NSF 
Faculty Early CAREER De-
velopment  Award.  The pro-
gram is a Foundation-wide 
activity that offers the Na-
tional Science Foundation's 
most  prestigious awards in 

support of the early career development  activi-
ties of those teacher-scholars who most effec-
tively integrate research and education within 

the context of the mission of their organization. 
Such activities should build a firm foundation 
for a  lifetime of integrated contributions to re-
search and education.  Her specific award title 
is: "Investigations on the elastic and vibrational 
properties of mantle silicates and oxides".   

John Eiler receives 2009 Epstein     
Science Innovation Award  

John Eiler, Robert P. Sharp 
Professor of Geology and 
Professor of Geochemistry, 
has been selected by the 
European Association for 
Geochemistry to receive its 
2009 EAG Science Innova-
tion Award–Samuel Ep-

stein Medal. The Science Innovation Award 
comprises both the medal and a certificate, "to 
be bestowed upon scientists who have recently 
made a particularly important and innovative 
breakthrough in geochemistry, considered to be 
of fundamental significance."  

Mike Brown elected an Honorary   
Fellow of the California Academy of  
Sciences 

Mike Brown, Richard and 
Barbara Rosenberg Professor 
of Planetary Astronomy, has 
been elected an honorary fel-
low of the California Academy 
of Sciences.  The academy is a 
multifaceted scientific institu-
tion committed to leading-
edge research, to educational 

outreach, and to finding new and innovative 
ways to engage and inspire the public.  Nomi-
nated by their colleagues and appointed by the 
academy's board of trustees, fellows remain 
members for life. Selection is made in recogni-
tion of their notable contributions to one or 
more of the natural sciences. Brown's work in 
the discovery of planet-like objects in the outer 
solar system has led to the reclassification of 
Pluto as a dwarf planet, and to a rethinking of 
how a planet is defined.  

 

Kenneth A. Farley reappointed        
Division Chair until 2014 

Kenneth A Farley, W.M.     
Keck Foundation Professor 
of Geochemistry, has been 
reappointed Division Chair 
for a second five-year term, 
effective September 2009. 

FACULTY NEWS & AWARDS 

http://linde.holden.caltech.edu/participants/3310


D i a n n e 
N e w m a n , 
P r o f e s s o r 
of Biology 
and Geobi-
ology, will 
be return-
ing to Cal-

tech in February 2010.  Di-
anne was on leave as an 
HHMI Professor of  Biology 
and Geobiology at MIT.  She 
returns with her husband, 
Jonas Peters, Professor of 
Chemistry and Chemical 
Engineering. 

Returning Faculty 

Visiting Faculty  

Paul Myrow, 
Professor of 

Geology at 

C o l o r a d o 

College.  He 

spent the fall 

term 2009 as 

a visiting professor teaching 

GE 112 (Sedimentology and 

Stratigraphy).  He has stud-
ied a wide variety of prob-
lems related to sedimentary 
geology, and is an expert in 
the hydrodynamic interpreta-
tion of stratification from a 
wide variety of bedforms and 
the paleoenvironmental 
analysis of lithofacies . 
 

 
Peter Shearer, 
Professor of 
Geophysics at 
the Institute 
of Geophysics 
and Planetary 
Physics at 

Scripps Institute of Oceanog-
raphy at UCSD. He will be 
here winter term 2010 as a 
visiting professor  teaching 
Ge 193 (Aspects of Observa-
tional Seismology).  His re-
search analyzes large seismic 
data sets to learn about both 
earthquakes and the Earth’s 
internal structure. 

2009 Pahoehoe Field Trip 

Each spring break the Division of Geological 
and Planetary Sciences offers a field trip to the 
island of Hawaii for the respective years gradu-
ating seniors and PhD students. The group un-
dertakes an enrichment program that includes 
exploring Kilauea volcano and select parts of 
the island’s rain forest and coastal regions, and 
tours the Keck telescopes on the Mauna Kea 
summit. In March 2009, 15 GPS division stu-
dents joined professors John Eiler and Jason 
Saleeby for the eight-day excursion. The group 
brought with them a break from a massive un-
seasonably cold wet-weather system that had 
been sitting on the Hawaiian Islands for nearly 
two months, and which resumed for nearly 
another month after the group left the island. 
They took full advantage of the good weather 
conditions in exploring Kilauea caldera, a series 
of young vents and pit craters, massive coastal 
landslide scarps, a spectacular section of a 40- 
mile-long lava tube, and the current entry site 
of lava flowing into the ocean. The group also 
had ideal weather conditions for visiting the 
Mauna Kea summit and touring the Keck tele-
scopes. Unfortunately, windy weather result-
ing in turbulent surface-water conditions foiled 
plans to snorkel a coral reef and the submarine 
openings of several large lava tubes that are 
laced with giant coral heads. The resulting lei-
sure time on the beaches at the would-be snor-
kel spots was much appreciated as a break in 
the busy travel and exploration program and, of 
course, in preparation for the students’ final 
quarter at Caltech. 

STUDENT TRIPS 

Photos by Ravi Kanda 



 

 
  
 

Examples of USB 3-  

component accelerometers 

Community Seismic Network  
We are developing a new seismic network 
based on a very large number of low-cost sen-
sors to be deployed in schools, offices, and 
homes. The sensors will be connected to per-
sonal computers and will rely on the Internet 
for communications. Our goal is to eventually 
exploit the expected pervasiveness of acceler-
ometers in smart phones and other electronic 
appliances. The information from these sen-
sors will be sent to central computers that will 
process the data and produce localized esti-
mates of ground shaking on a block-by-block 
basis – essentially, motions of the evolving 
seismic wave field during local earthquakes. 
This information will guide emergency re-
sponders, and will indicate whether a struc-
ture is likely to have been damaged by the 
shaking. Increasing the spatial density of seis-
mic stations, both on the ground and in build-
ings, promises to lead to a new level of under-
standing of the physics of earthquakes and 
their impact on Southern California.  
 
Scientific Motivation  
Densification is the critical feature of the new 
network. This will contribute directly to our 
ability to map the subsurface structures that 
control the amplification of strong ground 
motion. This network will increase the spatial 
resolution of our ―earth-focused telescope‖ by 
one to two orders of magnitude, and will allow 
us to map the earthquake process from its 
point of initiation through its rupture along a 
fault. Seismic deformations observed in build-
ings will provide the basis for robust simula-
tion of the response of buildings to a wide 
range of earthquakes.  
A major component of the project is the infor-
mation science aspects of ―crowd sourcing‖, or 
the use of massive amounts of data provided by 
a large number of community sensors. This 
means we will be using state-of-the-art tech-
niques in ―cloud computing‖ and network 
communications. In the case of the CSN, we 
have the added challenge of sending the infor-
mation rapidly enough so that it is received 
before the communications infrastructure col-
lapses, as it might in a major earthquake.  
 
 

Outreach Motivation  
By design, the CSN will involve the commu-
nity, including individuals as well as organiza-
tions that must respond appropriately during 
an earthquake crisis (e.g., utilities, railroads, 
etc.). By hosting a sensor, people will become 
more aware of the earthquake process, and 
hopefully this will lead to better preparedness. 
Hosts will be able to see the shaking recorded 
by their own sensor, as well as the role that 
their sensor plays in the overall earthquake 
processing. For the first time, we will be able 
to show movies of the actual seismic waves as 
they pass through Southern California. The 
CSN will provide a mechanism to keep alumni 
and others interested in Caltech through the 
participatory science on which it is built. 
  
Educational Rationale  
Because they are well distributed throughout 
the region, schools will be a primary target for 
the initial deployment of the sensors  This will 
be an excellent opportunity to teach students 
(and teachers) at all levels about earthquakes. 
The teacher in a classroom can at anytime 
jump on the floor to simulate an earthquake 
and view the results on the screen of the class-
room computer. At more advanced levels,  the 
information that is sent to the processing cen-
ter when combined with other similar infor-
mation, produces earthquake locations and 
magnitudes. These lessons can then be carried 
home through the placement of sensors in the 
student’s homes.  
The modular form of the system will allow 
students at Caltech (both undergraduates and 
graduates) to participate in the development 
of the system and its upgrades. This has al-
ready been demonstrated with the participa-
tion of four undergrads and one graduate stu-
dent in its initial development.  
The critical aspect of developing the system is 
to make a robust client computer program that 
will reside in the host computers and will send 
the information from the sensor to a central 
site. It is very important that this software be 
robust and secure. We have developed a proto-
type of this program and have hired a profes-
sional programmer to produce a version that 
can be distributed to the public. 

New Scientific Opportunity 

Robert W. Clayton,  

Professor of Geophysics  

Community  
Seismic  
Network  

The CSN is a new earthquake- 
monitoring system based on a 
dense array of low-cost sensors. 
The goal of the system is to produce 
block-by-block estimates of strong 
ground shaking.  

We have a funded NSF pro-
posal to investigate and de-
velop the cloud computing 
aspects of this project. Seis-
mic monitoring is one of sev-
eral functions that can take 
advantage of crowd sourcing. 
This will be a research en-
deavor at Caltech for a num-
ber of years. The density of 
the array will produce a 
breakthrough in our ability 
to understand earthquake 
initiation and rupture by 
resolving the details of where 
the earthquake starts and 
how it develops. It will also 
be used to map earth struc-
ture at an unprecedented 
level of detail.  

Further Scientific Aspects 



 

Effect of a dense array. The upper row shows the output of simulated motion in S. Cali-
fornia, and a perfect point source. The middle row shows the current seismic network 
density (40 sensors) and the reconstruction of the point source based on this network. 
The bottom row shows the far more accurate recovery predicted for the new CSN (1000 
sensors).  
 

Sept – Dec. 2009: 
 
Finalize open network proto-
col, purchase self-contained 
sensors and a group of USB 
port sensors for testing. Start 
writing the host program 
with a software engineer. 
 
Dec. 2009-Feb. 2010: 
 
Deploy system for testing 
within the Caltech Commu-
nity (Seismology Lab com-
munity and Caltech Associ-
ates).  
 
Jan. -April 2010: 
 
Finish the host program and 
start the central-site pro-
gram, including adapting the 
earthquake algorithm. 
 
Mar.-Jun 2010:  
 
Deploy within the local 
school system 
 
July-Dec. 2010:  
 
Finish central site, deploy 
units to Los Angeles schools 
and fire stations. Start Web 
portal. Begin monitoring 
earthquakes, contributing 
shaking information to 
―ShakeMap‖*.  

Time Line 

* ShakeMap is a product of the 

US Geological survey Earth-

quake Hazards Program in con-

junction with the regional seis-

mic network operators.  Shake-

Map sites provide near-real-time 

maps of ground motion and 

shaking intensity following sig-

nificant earthquakes. 

http://earthquake.usgs.gov/

earthquakes/shakemap/ 

http://earthquake.usgs.gov/earthquakes/shakemap/
http://earthquake.usgs.gov/earthquakes/shakemap/


 

Upcoming Event: 
 
January 25, 2010 
 
Groundbreaking for the 
Linde + Robinson Center 
for Global Environmental  
Science  
 

 

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 
Division's efforts to study the challenges of sustaining human, animal, and planet 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 the 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 chemical 
and isotopic composition of the Earth and 
other planets in order to understand the 
minerals, rocks and atmosphere of the Earth 
and other planets in our solar system.  To 
identify the processes and chemical cycles that 
change their composition over time, and to 
develop methods to date these processes that 
operate within the Earth and other objects in 
the solar system.                         

Geophysics 
Large-scale computational facilities, easily 
accessible digital data, and in-situ 
experimentation with Earth materials  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 the 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 aerosol, 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.  

 
Division Chairman:  
Kenneth A. Farley 

 
 

Division of Geological & 
Planetary Sciences 

1200 E. California Blvd 
MS 170-25 

Pasadena, CA 91125 
 

www.gps.caltech.edu 
 

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 


