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C. Holmberg 

C. Holmberg 

While research projects can present many obstacles, venomous red-
belly black snakes and stinging green ants aren’t usually among them. 
 
PSI Research Scientist Rebecca Williams found these creatures and 
much more during a June field study in Queensland, Australia, which 
she describes as “the most rugged working environment I have ever 
been in.” 
 
“We had to cut paths through the dense vegetation that included burr-
covered plants and grasses taller than I that had razor-sharp edges,” 
she said. “It was extremely difficult to see where you were stepping, 
and I did trip many times over fallen branches and brush-covered 
rocks.” 
 
The Cape York Peninsula, where Williams and the other researchers 
conducted their fieldwork, is well known for its venomous snakes, 
spiders, tarantulas and even a plant that can sting with poison. One 
locale was dubbed “Death Adder Hill” by a local miner.  

A  science team member atop a rock outcrop in Cape 
York Peninsula, Queensland, Australia. 

Williams Goes Outback* for Mars Research by Ed Stiles 

In red, Cape York 
Peninsula—the 
n o r t h e r n m o s t 
point of mainland 
Australia—where 
Williams con-
ducted fieldwork. 

* The outback of Far North Queensland, Australia 

Cemented stream deposits formed the capstone of 
this mesa, an example of an inverted stream that 
was found on the tip of Australia. 

Rebecca Williams covered in dirt, 
burrs, and satisfaction after a day of 
field research in Australia. 

Ross Irwin redirects a red-belly black snake 
in Cape York Peninsula. 

Photo credits: Rebecca Williams 



 

 PSI NEWSLETTER 

Fall 2009 2 

Copyright © 2009 by Planetary Science Institute 

Courtesy Utah Geological  Survey 

“Fortunately, two members of our team were quite knowledgeable 
about working in the 
bush and knew about 
the dangerous flora and 
fauna. They advised us 
well,” Williams said. 
 
Williams’ greatest fear, 
however, wasn’t dan-
gerous wildlife or nasty 
terrain. “My greatest 
fear was traveling half-
way around the world 
and not finding what I 
was seeking,” she said. 
“In a very real sense, this region has only been crudely mapped. 
So I was overjoyed the first afternoon in the field when we found  
a rock outcrop with cemented stream sediments!” 
 

The Cape York field studies expand research that Williams con-
ducted in Utah during fall 2008 — studying inverted river chan-
nels and valleys (see Spring 2009 PSI Newsletter). Erosion can 
lead to inverted topography, Williams explained. If a valley floor 
is more resistant to wear than the surrounding walls, for instance, 
erosion can strip away these walls, transforming the valley into a 
ridge that stands above the surrounding terrain. 
 
Williams went to Australia with three major objectives: To better 
understand the conditions that lead to formation of inverted chan-
nels;  to identify the patterns of inverted channels in satellite or 
spacecraft images and compare those images with the terrain as 
seen from the ground;  and to evaluate the hydrologic models that 
lead to inverted channels, with the goal of determining the amount 
of water and time needed to form them. 
 
The Cape York Peninsula became one of Williams’ research ob-
jectives after she read about an inverted channel in the area and 
found that no formal investigation of the site had been conducted. 
“Further investigation of satellite images revealed several inferred 
inverted channels — with diverse geometric patterns — within a 
small geographic region,” Williams said. 

This eventually led to a 29-hour-long flight, followed by an eight-
hour drive to the remote field sites. 

 
“Luckily, the five field 
sites were near the Pen-
insula Development 
Highway,” Williams 
s a i d ;  a l t h o u g h 
“highway” seems a 
grand term for the 
largely unpaved strip, 
which is punctuated 
every hour or two by 
roadhouses that typi-
cally contain a general 
store, restaurant, camp-

ground and handful of motel rooms. The roadhouses offered 
much of the luxury found on the trip, providing dormitory-style 
beds and hot dinners, which were much preferable to rough 
camping in the bush. 
 
Out in the field, Williams verified that there is no substitute for 
ground-truth and seeing rock outcrops in person. “This experi-
ence highlights the importance of in-situ observations on Mars — 
via rovers and, someday, humans — to test hypotheses based on 
remote observations,” she said. 
 
Case in point: One satellite image showed a beautiful, branching 
pattern of channels. “However, our fieldwork revealed this was 
not a straightforward tributary system, but rather a low-relief de-
positional setting that experienced flow reversals,” Williams said. 
“Although these were stream-deposited materials that had under-
gone landscape inversion, the hypothesis formulated from remote 
sensing was overly simplistic.” 
 
Discovering this discrepancy between the satellite images and 
ground-based observations is useful in helping to identify the 
contextual clues that scientists can gather from spacecraft images 
of Mars, she said. 
 
In addition to Williams, the research group included Rossman 
Irwin, who has since joined PSI; Devon Burr, of the University of 
Tennessee; Cliff Ollier, of the University of Western Australia; 
and Philip McClelland, director of Ultramag Geophysics Pty. Ltd. 
 
The team accomplished its research goals and does not plan to 
return to this site. However, Williams is planning another Austra-
lian trip in the next year or two that will focus on two large-scale, 
inverted-channel systems. 
 
In the meantime, Williams is back at her desk in Waunakee, WI, 
with renewed energy. “Working in the field leaves you with a 
tangible sense of accomplishment, and I always return to my desk 
energized and with new research ideas,” she said.   

Williams Goes Outback (Continued from front page) 

Ross Irwin next to stream-deposited, cross-bedded sandstone 
located on the first day of fieldwork in North Queensland.  

       Kangaroos bounding through the outback of Far North Queensland, Australia. 

Some of the interesting Australian animals Williams encountered, l-r, 
kookaburra, yellow orb spider, and a red-bellied black snake. 
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PSI members at the retreat, front row, (l-r): Bill Hartmann, Chris Holmberg, Tom Prettyman, Joe Michalski, David Levy, Gil 
Esquerdo. 2nd row, Deborah Domingue Lorin, Cathy Weitz, Elaine Owens, Dan Berman. 3rd row Tamara Kemnitz, Betty Pierazzo, 
Karly Pitman, Carol Neese, Candace Kohl, Melissa Lane, Mark Sykes, Cyrena Goodrich. 4th row, Stu Weidenschilling, Elizabeth 
Tandberg, Kelly Yoder, Bruce Barnett, Bill Feldman, Frank Chuang, Asmin Pathare. 5th row, Jesse Stone, Les Bleamaster, Kathi 
Gardner, Rose Early, John Mason, Amy Trueba Knudson, Paul Abell. Back row, Andy Nelson, Jeff Morgenthaler, Larry Lebofsky, Ed 
Tedesco, Ed Stiles, Bob Gaskell, Michael Gibbs, Nick Tosca, Nalin Samarasinha, Mark Bishop, Michael Wendell, Tim Hunter, Alice 
Baldridge, Bob Reedy, Steve Kortenkamp, and David Crown. Attendees not pictured: Mary Bourke, Thea Cañizo, Don Davis, Alexis 
Rodriguez, Pasquale Tricarico, and Aileen Yingst.  

2009 PSI Retreat 

In August, Planetary Science Institute’s fifth annual retreat was 
held again at the Westward Look Resort, a desert oasis in the 
Catalina Mountain foothills overlooking the whole Tucson val-
ley. About 60 people gathered at the historic property for the 
two-day meeting to brainstorm science ideas with old friends and 
learn about the science interests of new members. In addition to 
our Tucson staff, off-site scientists arrived from all over the 
globe, including Australia, California, central and northern Ari-
zona, District of Columbia, France, Maryland, Maine, Massachu-
setts, New Mexico, New Hampshire, Texas, Vermont, Virginia, 
Washington, and Wisconsin. 
 
At the end of the first day’s science presentations, everyone ad-
journed to the renowned Janos restaurant where we claimed the 
entire restaurant for a superb southwestern banquet.  During the 
evening a special tribute was made to Board member John Ma-
son who has served as PSI Board Secretary for eleven years. 
Visit our website for the complete retreat program: www.psi.edu/
retreat/2009. 

More retreat photos on pages 4-5  

At the retreat banquet, l-r, past Board chair David 
Levy and current Board Chair Tim Hunter surprise 
Board Secretary John Mason with an award for his 
many years of dedicated service to PSI.  Thank you, 
John! 

 

Honoring John Mason 



 

 
Fall 2009                           

PSI NEWSLETTER 
Copyright© 2009 by Planetary Science Institute 

4 

Meteor Crater, AZ 

Director Mark Sykes gave his 
welcome address on the first 
morning of the retreat. 

Robert Reedy, from New 
Mexico, gave his presenta-
tion on cosmic rays as scien-
tific tools and space hazards. 

Lively discussions during a break, l-r, 
Robert Reedy, Ed Stiles, Paul Abell, 
Aileen Yingst and Nick Tosca. 

 

L-r, Paul Abell, Patrick Russell, 
Joe Michalski, and Nick Tosca. 

Mark Bishop, from Australia, 
spoke about spatial indices for 
investigating landscape sys-
tems. 

Joe Michalski came from his 
home in France to give a talk on 
phyllosilicate and sulfate depos-
its on Mars. 

Ed Tedesco, from New 
Hampshire, presented infor-
mation on the Near-Earth 
object surveillance satellite. 

1.  L-r, Les Bleamaster and Mary Bourke deep in discussion. 
  
2.  Board members David Levy, Tim Hunter, Candace Kohl, 
and Michael Gibbs share a table with Larry Lebofsky and Ed 
Tedesco (Nalin Samarasinha is behind in green).  
 
3.  Nick Tosca, from Cambridge, MA, presented his research 
on extracting paleo-environmental constraints from clay-
bearing assemblages on Mars.  
 
4. The topic of Alice Baldridge’s talk was terrestrial analogs 
for geochemical variability.  She is an off-site scientist from 
Sierra Madre, CA. 
 
5. Les Bleamaster, Elizabeth Tandberg, Melissa Lane, Amy 
Trueba Knudson, and Cathy Weitz. 

1. 2. 3. 

5. 4. 

Karly Pitman, from California, talked about 
advances in producing optical constants for 
planetary scientists. 

Deborah Domingue Lorin, from 
Maryland, gave a discourse on 
the importance of photometric 
calibration. 

During the E/PO discussion, Tucson-
based Betty Pierazzo introduced the 
“Explorer’s Guide to Impact Craters” 
website.  

Retreat Photo Gallery 
These two pages show highlights 
of our annual science retreat, held 
in August. 
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Cyrena Goodrich arrived from Ver-
mont and gave a talk on meterorite 
petrology from chondrites on Mars. 

Someone turned the 
tables on Gil 
Esquerdo, our in-
trepid retreat pho-
tographer. 

Tom Prettyman displays the NASA Group Achievement award 
to the Dawn Science Operations Team that he presented to Bill 
Feldman at the retreat for “exceptional and successful execution 
of the Dawn post-launch payload characterization and calibration 
activities.”  Tom and other GRaND team members received their  
Dawn Science Team awards at a meeting this summer that Bill 
missed. Bravo to Bill and Tom! 

The Retreat Banquet: 
An Evening at Janos 
 
Arriving at Janos, l-r: Board mem-
bers Tim Hunter, David Levy and 
Bill Hartmann, and Bill’s wife, 
Gayle Hartmann. 
 

Going in to dinner, l-r: Mark Sykes, Don Davis, 
Ed Tedesco, Larry Lebofsky and Jim Head. 

Enjoying the banquet, l-r: Desi and Dan Berman, Karly Pit-
man, and Joe Michalski. 

L-r: Dave O’Brien, Paul Abell, David Crown, Melissa Lane, 
Cathy Weitz, Jeff Morgenthaler, and Andy Nelson. L-r: Kathi Gardner, Mary Bourke, Jesse Stone, Rose Early, 

and Dana Wendell. 

Board member Candace Kohl (in blue) chats with 
Tom Prettyman; Suzy Weidenschilling at  right. 

Board members Michael Gibbs and Ben Smith at 
the pre-dinner gathering. 

L-r: Jesse Stone, Michael and Dana Wendell, 
and Rose Early. 



 

 

Teacher Workshops at PSI  by Larry Lebofsky 
 
Over the last year PSI has been offering professional development 
workshops for K-8 teachers from Tucson area schools. Through a 
NASA education supplement grant entitled “Planets are Places 
Too,” PSIs Les Bleamaster, David Crown, Thea Cañizo, Larry Le-
bofsky, Steven Croft, and Steve Kortenkamp have developed and 
taught two workshops: The Moon-Earth System and Exploring the 
Terrestrial Planets. Both of these were offered in the fall of 2008 
and again in the spring of 2009. To date, 36 elementary and middle 
school science teachers from 21 schools in Tucson have attended 
our four workshop offerings. Through these workshops and the 
teacher participants, we have reached about 2,200 students in 89 
classes. 
 
Workshop participants are given the opportunity to improve their 
content knowledge and conceptual understanding of fundamental 
concepts in astronomy, geology, and planetary science which in 
turn leads to their greater scientific confidence and more positive 
attitudes towards science. Teacher interaction with scientists during 
and after the workshops has helped them to better model science 
practices and to identify potential career paths for their students.  
 
This coming year, thanks to a continuing grant for The Explorer’s 
Guide to Impact Craters and a new NASA Collaborative Education 
Proposal, we are developing and will be offering two new work-
shops: Impact Cratering (led by Betty Pierazzo) and Volcanoes of 
the Solar System (led by David Crown). 
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David Crown points out a feature 
on the surface of the Moon during 
a teacher-training workshop. 

David Crown describes characteristics of craters on 
the Moon at a PSI teacher-training workshop. 

Steven Croft examines a 
“crater” made by dropping 
a rock into a container of 
sand and flour. 

Riding shotgun in a pickup truck, journalist Tony Reichhardt ca-
reened around a dry lakebed this summer with our PSI scientists  
Matt Balme, Asmin Pathare and Steve Metzger as they studied dust 
devils in Nevada, up close.  
 
In the resulting article entitled “Devils’ Advocates,” which appears 
in Air & Space/Smithsonian Magazine’s November issue 
(September 14 online edition) he describes the PSI team’s unique 
research technique: racing around in scorching hot, dry deserts pur-
posefully inserting themselves into huge whirling clouds of choking 
dust, over and over again.  
 
The team, led by Matt Balme, uses a grid of meteorology towers 
plus several specially equipped trucks to collect data such as dust 
load, wind speed and direction, atmospheric pressure, and tempera-
ture to help gauge the abundance of dust devils and the amount of 
aerosols they pump into the atmosphere. Their NASA-funded re-
search studies how similar atmospheric phenomena might have 
helped shape the Martian surface by using deserts in Nevada and 
Arizona as hands-on, and much less expensive, research stand-ins. 
 
The PSI-led effort brought together an international team of 12 sci-
entists all focusing on different aspects of dust devils. Do dust dev-
ils on Mars cause the giant dust storms often seen there? Perhaps 
not, but they might add to the planet’s dust overall. This is just one 
of the questions the PSI team hopes to answer. 
 
Read the article and see a video of the PSI team in a dust devil at: 
ht tp:/ /www.airspacemag.com/space-exploration/Devils-
Advocates.html 
 

PSI Dust Devil Chasers in Air & Space/
Smithsonian Magazine by Chris Holmberg 

Dust devil chasers, l-r, Fernando Saca 
(student from Univ. of Michigan), Asmin 
Pathare, Matt Balme and Steve Metzger. 

Photo credit: PSI Dust Devil Team 

Photo credits: Larry Lebofsky 

In the Eldorado Valley dry lakebed, Nevada, the dust 
devils can reach hundreds of yards into the air. The PSI 
team chased about 500 dust devils on this trip alone. Two 
vehicles are circled in red, for scale. 
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Director’s Note: A New Direction in Space? 

Alice Baldridge Joins PSI 
 
Alice Baldridge joined PSI this sum-
mer as an Associate Research Scien-
tist working off-site from Sierra 
Madre, CA. Her research currently 
focuses on two broad subjects: under-
standing the past and current proc-
esses that have shaped planetary sur-
faces, and comparing laboratory, 
field, and remote spectroscopic data to solve various problems in 
Earth and planetary science.  More specifically, the primary goals 
of her past and current research are to understand the role of water 
in shaping the surface of Mars especially in terms of mineralogy 
and geomorphology in analog evaporitic environments. 
 
Alice earned her B.S. in Earth Science from the University of Cali-
fornia, Santa Cruz, where she studied the high pressure freezing of 
salty solutions as applied to the icy moons of Jupiter.  She received 
an M.S. at Arizona State University (under advisor Jack Farmer) 
using Death Valley, CA as an remote sensing analog site for an-
cient aqueous environments on Mars. She received her PhD (also 
at ASU) under the tutelage of Phil Christensen, studying the ther-
mal emission spectra of sulfates and chlorides and the ability to 

On the 4th of July, Tucson-
based Associate Research Sci-
entist Pasquale Tricarico mar-
ried Caroline Cordier, in Paris. 
A lovely celebration followed at 
the Chateau de Dommerville. 
Best wishes, Caroline and 
Pasquale! 

detect these minerals in the Martian datasets. Alice is a NASA 
Postdoctoral Program Fellow and studies acidic dry lakes in West-
ern Australia as analogs for contemporaneous deposition of phyl-
losilicates and sulfates on Mars. 
 
Her fieldwork sites have included: Death Valley, CA; acidic lakes 
and banded iron formations in western Australia; hot springs in 
Yellowstone National Park; sand dunes of the western United 
States; and hot springs and glacial environments of Iceland.  Alice 
has participated in several Mars missions including the Thermal 
Emission Imaging System (THEMIS) on the Mars Odyssey Space-
craft and as a Science Team Member and Primary Uplink and 
Downlink Lead on the Mars Exploration Rovers. 
 
Alice believes in finding balance in her life especially between 
gaining and sharing her knowledge of Earth and Planetary science 
and as such continues to teach and be involved in education and 
outreach projects.  When not in the field, analyzing data or ponder-
ing the history of Mars, Alice spends her time immersing herself 
in Anusara Yoga and will, one day, maybe teach.  She and her 18-
year-old cat currently live in Sierra Madre, but are originally from 
Berkeley, CA and visit her family and friends there often.  
 
Welcome to PSI, Alice! 

Parisian Wedding for Tricarico 
In July, I briefed President Obama's panel re-
viewing options for the future of U.S. human 
space flight. My message was that it’s time to 
stop with dead-end, flag-planting goals and seri-
ously consider what is required, and if it’s possi-
ble, to establish a permanent and expanding 
population beyond Earth.  
 

Identifying resources is the key first step, water in particular. My 
briefing focused on potentially economically recoverable sources 
of water in Near-Earth asteroids.  PSI Research Scientist Paul 
Abell has been working with NASA engineers in designing a hu-
man mission to such a target, also in support of the president's 
panel. Now, water is being discovered on the Moon. In both cases, 
quantity and economic accessibility is an important outstanding 
question that planetary scientists will be addressing if the U.S. 
decides to take a new, longer view of our future in space. We are 
the native guides. 
 
The problem is that politicians today want the outcome of any en-
deavor to be a certainty. We cannot promise that self-sustainable 
human settlements beyond Earth are certain. We can promise that 
with investment in focused research, we will learn if it is possible. 
This requires ground-based and space-based facilities to search for 
many more near-Earth asteroids and the follow-up observations 
needed to determine the fraction of asteroids easiest to get to that 
have the water-bearing composition we need.  
 
Sample return missions are the next step. Resource extraction 
processes need to be tested on the International Space Station 
(scheduled for de-orbit in 2016), using samples from asteroids. 
Recently cancelled programs on new transportation technologies 
such as solar sails to bring materials back to Earth orbit need to be 
restored. We need more mapping of and sample returns from the 
Moon. We need to resurrect the cancelled centrifuge for the ISS to 
conduct critical life science experiments  to determine if mammals 
can populate a less-than-one Earth gravity environment. Some 
research suggests the answer may be no, in which case visions of 

settling the Moon and Mars would have to be abandoned. This is a 
critical issue to resolve. 
 
The remarkable thing is that the cost of doing all this work is a 
small fraction of the Moon-in-2020 program. If it turns out that 
future human expansion is not possible or economical, we can 
design a human space program that meets our strategic needs 
without wasting funds. If it turns out to be possible, we have an 
open-ended future in front of us—and PSI will be at the vanguard! 
 
Mark V. Sykes 
September 2009 

Information Technology Techni-
cian Kathi Gardner became a first-
time grandmother on September 
15, 2009.  Isabella Milan Haynes 
was born to Kathi’s son and 
daughter-in-law, Jeff and Laura 
Haynes, and is already making her 
grandmother very proud and 
happy! 

Granddaughter for 
Gardner 
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