Water
hints on
hoth sides
of Mars

By Guy Webster

Above: This microscopic image
of “Flatrock,” laken on
Opportunity’s 43rd sol on Mars,
is representative of the science
leam's goal at the rock oulcrop
under investigation at
Meridiani Planum. Below: Spir-
it used is panoramic camera to
capture this view of the rocky
terrain just to the left of straight

ahead after finishing a drive to

the northeast on March 5.

Spitzer
reveals
stellar
nursery

By Whitney Clavin

Nebula Henize
206 as imaged

by the Spitzer
Space Telescope.
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Spirit rover has found hints of a water history

in a rock at Mars’ Gusev Crater, but it is a very different type
of rock than those in which Opportunity found clues to a wet past on the
opposite side of the planet.

A dark volcanic rock dubbed “Humphrey,” about 2 feet tall, shows bright
material in interior crevices and cracks that looks like minerals crystal-
lized out of water, Dr. Ray Arvidson of Washington University, St. Louis,
reported at a March 5 news briefing at JPL. He is the deputy principal
investigator for the rovers’ science instruments.

“If we found this rock on Earth, we would say it is a volcanic rock that
had a little fluid moving through it,” Arvidson said. If this interpretation is
correct, the fluid—water with minerals dissolved in it—may have been
carried in the original magma that formed the rock or may have interacted
with the rock later, he said.

The clues appear in an interior exposure of Humphrey where Spirit's
rock abrasion tool scraped away the rock’s surface to a depth of 0.08 inch.
To gain more confidence that the bright material seen in cracks and pores
is not dust that has intruded from the surface over the millennia, scien-
tists intend to have Spirit grind more deeply into another dark rock, not
yet selected. The bright material is not debris from the grinding process,
said Stephen Gorevan of Honeybee Robotics, New York, lead scientist for
the abrasion tool.

The amount of water suggested by the possible crystals in Humphrey is
far less than what is indicated by the minerals and structures that Oppor-
tunity has revealed in rocks at Meridiani.

On March 2, NASA announced that scientists have concluded the part
of Mars that Opportunity is exploring was soaking wet in the past.

Evidence the rover found in a rock outcrop led scientists to the conclu-
sion. Clues from the rocks’ composition, such as the presence of sul-

In a small galaxy close to our own lies a luminous cloud of gas and
dust, called a nebula, which houses a family of newborn stars. If not for
the death of a massive star millions of years ago, this stellar nursery
never would have formed.

The nebula, Henize 206, and the remnants of the exploding star that
created it, are pictured in superb detail in a new image from the JPL-
managed Spitzer Space Telescope. Henize 206 sits just outside our own
galaxy, the Milky Way, in a satellite galaxy 163,000 light-years away
called the Large Magellanic Cloud. It is home to hundreds and possibly
thousands of stars, ranging in age from 2 million to 10 million years old.

“The image is a wonderful example of the cycle of birth and death that
gives rise to stars throughout the universe,” said JPLs Dr. Varoujan
Gorjian, principal investigator for the latest observation.

As in other stellar nurs-
eries, the stars in Henize 206
were created when a dying
star, or supernova, exploded,
shooting shock waves
through clouds of cosmic gas
and dust. The gas and dust
were subsequently com-
pressed, gravity kicked in,
and stars were born.

Eventually, some of the
stars will die in a fiery blast,

i d e March 12, 2004
Volume 34 Number 5

News Briefs ............... 2  Southern Hemisphere Stories ..3
Special Events Calendar ....... 2  Passings, Letters ........... 4
Main Gate Construction ....... 2  Retirees, Classifieds ......... 4

o r .y

fates, and the rocks’ physical appearance, such as niches where crystals
grew, helped make the case for a watery history.

“Liquid water once flowed through these rocks. It changed their tex-
ture, and it changed their chemistry,” said Dr. Steve Squyres of Cornell
University, principal investigator for the science instruments on the
rovers. “We've been able to read the tell-tale clues the water left behind,
giving us confidence in that conclusion.”

The rover found a very high concentration of sulfur in the outcrop with
its alpha particle X-ray spectrometer, which identifies chemical elements
in a sample.

“The chemical form of this sulfur appears to be in magnesium, iron or
other sulfate salts,” said Dr. Benton Clark of Lockheed Martin Space
Systems, Denver. “Elements that can form chloride or even bromide salts
have also been detected.”

At the same location, the rover’s Moessbauer spectrometer, which
identifies iron-bearing minerals, detected a hydrated iron sulfate mineral
called jarosite. Germany provided both the alpha particle X-ray spec-
trometer and the Moessbauer spectrometer. Opportunity’s miniature
thermal emission spectrometer has also provided evidence for sulfates.

On Earth, rocks with as much salt as this Mars rock either have
formed in water or, after formation, have been highly altered by long
exposures to water. Jarosite may point to the rock’s wet history having
been in an acidic lake or an acidic hot springs environment.

The water evidence from the rocks’ physical appearance comes in at
least three categories, said Dr. John Grotzinger, sedimentary geologist
from the Massachusetts Institute of Technology: indentations called
“vugs,” spherules and crossbedding.

Pictures from the rover’s panoramic camera and microscopic imager
reveal the target rock, dubbed “El Capitan,” is thoroughly pocked with
indentations about 0.4 inches long and one-fourth or less that wide, with
apparently random orientations. This distinctive texture is familiar to
geologists as the sites where crystals of salt minerals form within rocks
that sit in briny water. When the crystals later disappear, either by ero-
sion or by dissolving in less-salty water, the voids left behind are called
vugs, and in this case they conform to the geometry of possible former
evaporite minerals.

On Opportunity’s 44th sol, ending at 12:10 p.m. PST on March 9, the
rock abrasion tool ground a hole of just over one-tenth of an inch in the
“Mojo 2" target on “Flatrock.” On March 8, diagnostic testing determined
a voltage adjustment was necessary to overcome some mechanism
“stickiness” in the routine during which the rock abrasion tool finds the
highest point in the target area.

Spirit completed another 94 feet of its drive toward the rim of Bon-
neville crater on sol 64, bringing its total odometry to 1,030 feet—45.9
feet past the minimum mission success criterion.

The rover had some difficulty finding a way around an obstacle during
the last portion of a direct drive that safely maneuvered it through a field
of rocks. Spirit is climbing up a very steep part of Bonneville now, and
ended this sol’s drive tilted at a forward pitch of about 15 degrees.

triggering another cycle of birth and death. This recycling of stellar dust
and gas occurs across the universe. Earth’s own Sun descended from
multiple generations of stars.

The new Spitzer picture provides a detailed snapshot of this universal
phenomenon. By imaging Henize 206 in the infrared, Spitzer was able to
see through blankets of dust that dominate visible light views. The re-
sulting false-color image shows embedded young stars as bright white
spots, and surrounding gas and dust in blue, green and red. Also re-
vealed is a ring of green gas, which is the wake of the ancient superno-
va’s explosion.

“Before Spitzer, we were only seeing tantalizing hints of the newborn
stars peeking through shrouds of dust,” Gorjian said.

These observations provide astronomers with a laboratory for under-
standing the early universe, and stellar birth and death cycles. Unlike
large galaxies, the Large Magellanic Cloud has a quirk. The gas permeat-
ing it contains roughly 20 to 50 percent of the heavier elements, such as
iron, possessed by the Sun and gas clouds in the Milky Way. This low-
metallicity state approximates the early universe, allowing astronomers
to catch a glimpse of what stellar life was like billions of years ago,
when heavy metals were scarce.

Henize 206 was first catalogued in the early 1950s by Dr. Karl Henize
(pronounced Hen-eyes), an astronomer who became a NASA astronaut
and flew aboard the Space Shuttle Challenger in 1985. He died in 1993
at age 66 while climbing Mount Everest.

The Spitzer image is available online at hitp.//www.spitzer.caltech.edu.
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Dr. Michael Werner

Cassini’s narrow-
angle camera look

this image of Saturn

on Feb. 16.

Voyager 1
Jupiter flyhy
anniversary
observed

Voyager team
members celebrate

the 1979
Jupiter flyby.

Werner takes additional role

DR. MICHAEL WERNER has been
named chief scientist of the Astronomy
and Physics Directorate. Werner
replaces DR. CHARLES BEICHMAN,
who has been named executive direc-
tor of Caltech’s Michelson Science
Genter.

As chief scientist, Werner will have
responsibility for the Astronomy and
Physics Directorate’s strategic science
planning and science management. He
will lead science-based initiatives both
within JPL and with NASA and other
potential sponsors. In addition, he will
represent the directorate on the Sci-
ence and Technology Management
Council, and will play a continuing role
as advocate for JPL science both
within and external to JPL.

Werner will continue to serve as the
Spitzer Space Telescope project scien-
tist and leader of the Spitzer Science
Working Group. He came to JPL from
the Ames Research Center, where he
served as SIRTF project scientist when
the SIRTF Project was the responsibili-
ty of Ames. Previously, Werner was an
assistant professor at Caltech from
1972-79. He earned a doctorate in
astronomy from Cornell University
in 1968.

Cassini releases Saturn image

On its way to a summer rendezvous
with Saturn, Cassini’s narrow-angle cam-
era took this image on Feb. 16 from a
distance of 41.1 million miles through
a special filter that reveals clouds and
haze high in the atmosphere.

The image scale is 247 miles per
pixel. The MT2 spectral filter samples
a near-infrared region of the electro-
magnetic spectrum where methane
gas absorbs light at a wavelength
of 727 nanometers. In the image,
methane gas is uniformly mixed with
hydrogen, the main gas in Saturn’s
atmosphere. Dark locales are places
of strong methane absorption, relative-
ly free of high clouds; the bright areas
are places with high, thick clouds that
shield the methane below.

Image details reveal a high, thick
equatorial cloud and a relatively deep
or thin haze encircling the pole, as
well as several
distinct latitude
bands with differ-
ent cloud height
attributes. It also
shows a high
atmospheric
disturbance, just
south of the equa-
tor, which has
persisted throughout the 1990s in
images returned by the Hubble Space
Telescope.

Magazine honors Spitzer huilders

Aviation Week & Space Technology
magazine has honored the teams that
built the Spitzer Space Telescope with
a 2003 Aerospace Laurel award. The
awards, now in their 47th year, recog-
nize outstanding achievements in the
global field of aerospace.

Team members at JPL and Ball
Aerospace & Technologies Corp.,
Boulder, Colo., won in the “Space”
category for redesigning Spitzer, which
saved $800 million and provided a
powerful new instrument for studying
the universe.

Formerly known as the Space In-
frared Telescope Facility, Spitzer uses
state-of-the-art infrared detectors to
peer into the farthest, darkest and
coolest reaches of space. To do this, it
needs to stay cool; heat emitted by the
spacecraft can interfere with its in-
frared detectors.

Engineers and scientists at JPL and
Ball, building on an idea by Spitzer
team member DR. FRANK LOW of the
University of Arizona, solved this
cooling problem with a clever redesign
of past telescopes housed in large
“thermos bottles.” They shrank the
thermos bottle to hold only the science
instruments and the coolant, and
planned for the first-ever Earth-trailing
orbit, which takes Spitzer farther away
from Earth’s warmth. This innovative
“warm launch” architecture allows the
chilliness of space to do most of the
cooling.

Launched in August 2003, Spitzer is
the fourth of NASA's Great Observato-
ries, a program that also includes the
Hubble Space Telescope, Chandra X-
ray Observatory and Compton Gamma
Ray Observatory.

Section 353 honored at forum

Several members of Section 353
recently received honors at a national
technology conference.

The Space Technology & Applications
International Forum was held Feb. 8-11
in Albuquerque, N.M. The forum is
organized by the Institute for Space and
Nuclear Power Studies at the University
of New Mexico. Attendance was up this
year due to increased interest in nu-
clear power applications through
Project Prometheus and the Jupiter Icy
Moons Orbiter.

In the forum’s “Conference on Ther-
mophysics in Microgravity” category,
Section 353 staff members KEITH
NOVAK, CHARLES PHILLIPS, GA-
JANANA BIRUR, ERIC SUNADA and
MICHAEL PAUKEN were awarded
Outstanding Paper for 2003 for publi-
cation of “Development of a Thermal
Control Architecture for the Mars
Exploration Rovers.”

On March 5, as Jupiter made its closest approach to Earth, the Voyager
Flight Team reflected on this date 25 years ago when Voyager 1 flew closest
to Jupiter. Last week, flight team members recalled the anxieties and the joys
of the flyby—waiting for pictures to be returned and the many surprises

revealed.

Scientists were surprised by many of Voyager’s findings. Discovery of volca-
noes on the satellite Io was the greatest surprise, according to Ed Massey,
current manager of the Voyager and Ulysses projects. “It was the first time
active volcanoes had been seen on another body in the solar system,” he said.
“Voyager also discovered a ring around the planet and observed auroral

emissions in the polar regions.”

The two Voyagers continued on to reveal new science at Saturn, Uranus and
Neptune. And they still are providing new information about the outer reaches
of the solar wind and the transition to interstellar space.

Correction: Office Professionals Mentoring Group

An article in the Feb. 27 issue of Universe on the Office Professionals Mentoring
Group contained an incorrect application deadline. The actual deadline is Monday,
March 22. For more information on the program, call Joy Hodges al ext. 4-7041.

SPecz’al Events Calendar

Alcoholics Anonymous—Meetings are
available. Call the Employee Assistance
Program at ext. 4-3680 for time and
location.

Caregivers Support Group—Meets the
first Thursday of the month at noon in
Building 167-111 (the Wellness Place).
For more information, call the Employee
Assistance Program at ext. 4-3680.

Codependents Anonymous—Meeting at
noon every Wednesday. Call Occupation-
al Health Services at ext. 4-3319.

Gay, Lesbian and Bisexual Group—
Meets the first Friday and third Thurs-
day of the month at noon in Building
111-117. Call the Employee Assistance
Program at ext. 4-3680 or Randy Her-
rera at ext. 3-0664.

Parents Group for Children With Special
Needs—Meets the second Thursday of
the month at noon in Building 167-111
(the Wellness Place).

Working Parents Support Group—Meets
the third Thursday of the month at noon
in Building 167-111. For more informa-
tion, call the Employee Assistance
Program at ext. 4-3680.

Saturday, March 13

The Gizmo Guys—Allan Jacobs and
Barrett Felker use juggling to demon-
strate the science of patterns in this
children’s performance, set for 2 p.m. in
Caltech’s Beckman Auditorium. Tickets
are $12 for adults, $7 for children. For
more information, call (626) 395-4652.

Sunday, March 14

Chamber Music—The Juilliard String
Quartet will perform at 3:30 p.m. in
Caltech’s Beckman Auditorium. Tickets
are $29, $25, $21 and $17. For more
information, call (626) 395-4652.

Monday, March 15

Beowulf Users Group Meeting—JPL
partner Northrop Grumman Information
Technology Pasadena will host from
11:30 a.m. to 2:30 p.m. at the Weslin
Pasadena, 191 N. Los Robles Ave. Dr.
Thomas Sterling and Donald Becker,
chief technical officer of Scyld Comput-
ing Corp., will speak. Free admission.
For further information, contact Daniel
Zormeier, program manager for
Northrop Grumman IT, at (626) 351-
1515 or Daniel. Zormeier@jpl.nasa.gov.

Tues.-Wed., March 16-17

“Purchasing at JPL"—This two half-day
interactive course will be held in the
167 conference room from 8:30 a.m. to
12:30 p.m. and will explore the acquisi-
tion process from end-to-end. Those
who purchase commodities or services
using the services of the Acquisition
Division should plan on attending. Regis-
ter online at http./jplregistrar.jpl.nasa.
gov/ste/persreg. Questions? Call Dana
Edler (4-5825) or Aileen Batin (4-4281).

Thursday, March 18

“Remote Imagery and Supercomputing:
A Match Made OnEarth”—At noon in
the 167 conference room, Lucian Ple-
sea of the Parallel Applications Tech-
nologies Group will describe OnEarth, a
complete mosaic image of the Earth
that is a combination of Linux storage
clusters, parallel computers and high-
performance networks, comprising
8,000 individual Landsat scenes.

Thu.-Fri., March 18-19

Von Kadrmén Lecture Series—"“Return to
Sender: The Stardust Sample Return
Mission” will be presented by Project
Manager Tom Duxbury at 7 p.m. Thurs-
day in von Karman Auditorium and
Friday in Pasadena City College’s Vosloh
Forum, 1570 E. Colorado Blvd. Thurs-
day’s lecture will be webcast at
hitp://www.jpl.nasa.gov/events/lectures/
mar04.cfm. For more information, call
Public Services at ext. 4-0112.

Friday, March 19

Investment Advice—Fidelity will offer
one-on-one counseling in Building 249-
114. For an appointment, call (800)
642-7131.

Mon.-Tues., March 22-23

Investment Advice—TIAA/CREF will
offer one-on-one counseling in Building
249-114. For an appointment, visit
www.liaa-cref.org or call (877) 209-
3140, ext. 2614.

Wednesday, March 24

JPL Toastmasters Club—Meeting at b
p.m. in the 167 conference room. Call
Debbi Llata at ext. 3-3690 for informa-
tion.

Software Test Engineers, Unite!—Judy
Gohen, technical group supervisor of
the Mission Software Test and Integra-
tion Group, and John Veregge, software
test engineer in the Mission Software
Integration and Test Group, will discuss
the formation of a JPL Software Test
Guild, with the goal of improving the
level of knowledge of the entire soft-
ware test process within the JPL soft-
ware community. To be held at 1:30
p.m. in the 238-543 conference room.

Thursday, March 25

Galtech Architectural Tour—The Cal-
tech Women’s Club offers this free tour,
which is open to the public. Meet at the
Athenaeum front hall, 551 S. Hill Ave.,
Pasadena. Tour begins at 11 a.m. and
lasts 1 1/2 hours. For reservations, call
Susan Lee at (626) 395-6327.

Clogging Class—This new class for
beginners will be offered every other
Thursday at noon in Building 300-217.
For more information, call Shary De-
Vore at ext. 4-1024.

JPL Golf Club—Meeting at noon in
Building 306-302.

Main Gate upgrade underway

JPLs Main Gate remains closed due
to construction for security upgrades
and enhancements. The area north of
the bus circle is closed to vehicle
traffic in both directions.

The project will last until approxi-
mately mid-April. To alleviate some of
the evening traffic volume, the South
Gate will remain open 24 hours Mon-
day through Friday to allow JPLers to
exit the Lab.

JPLers are reminded to use the East
Gate for on-Lab drive-on access,
especially during the morning com-
mute. By avoiding Oak Grove Drive,
employees will reduce long queues and
traffic bottlenecks. Access to the East
Gate and East lot can be reached from
Windsor and Ventura.

Access to the Blue lot is possible via
Ranger Road from the north. Access to
the West lot—Ranger Road to Mesa
Road—is not affected. The visitor and
annex lots also will not be affected.
Arrangements will be made to accom-

modate on-Lab vehicle access after
hours and weekends with the Security
Officers at the Oak Grove checkpoint.

Pedestrian access from the West
parking lots will continue to be avail-
able through the turnstiles, and cross-
walks from the Blue lot will also be
open. The Visitor Center will be used
as an alternate pedestrian route when
the normal sidewalks are impacted by
construction.

JPLs Day Bus, Campus Shuttle
and Woodbury Shuttle bus stops have
temporarily relocated to the bus turn-
around circle adjacent to the Visitor
Center. The bus schedules will remain
the same. MTA and local bus service
will continue to make normal pickups
and drop-offs at the bus circle.

JPLers are reminded to exercise
caution in and around the construction
area. For more information, call con-
struction coordinator Frank Shanklin
at ext. 3-0505.
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Tumbleweed Rover Goes on a Roll
By Natalie Godwin

A balloon-shaped robot explorer that one day could search for evidence
that water existed on other planets has survived some of the most trying
conditions on planet Earth during a 40-mile, wind-driven trek across
Antarctica.

The tumbleweed rover, which is being developed at JPL, left the Na-
tional Science Foundation’s Amundsen-Scott South Pole Station on Jan.
24, and spent the next eight days rolling across Antarctica’s polar plateau.

Along the way, the beach ball-shaped device, roughly 6 feet in diam-
eter, used the global Iridium satellite network to send information on its
position, the surrounding air temperature, pressure, humidity and light
intensity to a ground station at JPL.

The test was designed to confirm the rover’s long-term durability in
an extremely cold environment, with an eye toward eventually using the
devices to explore the Martian polar caps and other planets in the solar
system.

The final tumbleweed rover is envisioned as a lightweight, roughly
88-pound device that can serve multiple roles as an independent robotic
explorer. The rover’s design can allow it to act in turn as a parachute
while descending through an atmosphere; an airbag on landing; and,
ultimately, as an unmanned vehicle equipped with a package of scientific
instruments.

The tumbleweed rover is based on concepts going back to the 19708
and has been pursued by several investigators at JPL. Dr. Alberto Behar,
a robotics researcher in the Robotic Vehicles Group, recently deployed this
prototype at the South Pole. “We are testing a new mode of rover transpor-
tation that uses the available environmental resources to give us an added
edge to cover more ground using fewer on-board resources,” he said. “This
gives us the ability to use the precious cargo (on Earth) or payload (in
space) mass for more applicable science instrumentation.”

Even though the average external temperature during the rover’s de-
ployment was recorded to be on average -22 degrees Fahrenheit, the rover
kept its internal instrument payload at an average temperature of roughly
86 degrees Fahrenheit. The rover was able to stay warm by self-heating
due to running electronics and an internal air pump.

The ultra-durable ball reached speeds of about 10 mph over the Antarc-
tic ice cap, and traveled at an average speed of about 3.7 mph. The winds
at the South Pole were unusually low during the test. As a result, there
were several periods during its deployment when the rover did not move
at all. Even taking those lulls into account, the rover managed an average
speed of 0.8 mph over the course of the deployment.

Behar said the rover’s design is especially well suited for polar mis-
sions to use instrument packages to look for water beneath a surface
desert or an ice sheet, a task that cannot be done accurately from orbit.

Plans to construct the next-generation tumbleweed rover are already
underway at JPL.

Future refinements of the design are likely to focus on reducing the
rover’s weight and rolling resistance to reduce the minimum winds needed
to enable it to travel farther and the adaptation of the payload to include a
ground-penetrating radar to conduct terrain and ice surveys.

Behar says he hopes an updated version of the rover will be deployed
again later this year, and the design may one day find itself rolling on the
polar icecaps of Mars.

Behar, who oversaw the design, construction, testing and deployment
of the project, credited a number of JPLers who made signficant contribu-
tions: Frank Carsey, science and design; Jack Jones, design consultant;
Jaret Matthews, design, construct and test; Fabien Nicaise, ground station
operator; Aaron Simo, ground station operator; Jiunn-Jenq (Jay) Wu, de-
sign consultant; and Evelyn Reed, administrative.

He also recognized the contributions of Waleed Abdalati of NASA Head-
quarters for program sponsorship, as well as science officer Vladimir
Papitashvili and logistics officer Brian Stone, both from the National Sci-
ence Foundation.

The tumbleweed rover project is managed by JPL and was support-
ed jointly by NASA's Office of Space Science and the National Science
Foundation.

For more information on the tumbleweed rover, visit
http://robotics.jpl.nasa.gov/~behar/southpoletw.htm.

— [ 1 [ 1 [ 1

tundra to great heights

A Sweepiny Airborne Expedition
By Alan Buis

— T

An international team of scientists from NASA and other re-
search institutions has embarked on a three-week expedition of
discovery that will take them from the lush, dense rain forests of
Gentral America to the frigid isolation of Antarctica.

Armed with a unique radar instrument, the team will survey
selected sites in Central America to help unearth archaeological
secrets, and to preserve resources and biological and cultural di-
versity. Then the scientists are off to South America’s Patagonia
ice fields and Antarctica to conduct topographic surveys of ice to
better gauge the effect of climate change.

Despite these harsh, exotic locales, this expedition won't en-
counter a single snake or spider, and parkas are definitely not
required. That's because the team’s savvy tour guide is an all-
weather imaging tool, the Airborne Synthetic Aperture Radar, or
Airsar, developed and managed by JPL. Carried aboard a NASA
DC-8 laboratory, Airsar can penetrate clouds and also collect
data at night. Its high-resolution sensors operate at multiple
wavelengths, polarizations and in interferometric modes. This | |
means they “see” beneath treetops, and through thin sand and
dry snow pack. The sensors can produce topographic models.

Drs. Ron Blom, Eric Rignot and |

: .~ Sassan Saatchi of JPL are leaders of
ﬁ” the campaign’s terrestrial science, cryo-

spheric, and ecology and conservation
“ science teams, respectively. They left
. . NASA's Dryden Flight Research Center

in California on the DC-8 bound for -
southern Mexico and Gentral America.
Rignot will continue on to Chile to survey Patagonian ice fields,
and the Antarctic Peninsula. |

Much of the archaeological evidence needed to understand
Pre-Columbian societies in Central America comes from identify-
ing and documenting features remaining on the landscape. Diffi-
cult terrain and logistics have limited ground-data collection.
Previous remote-sensing techniques were unable to penetrate
the forest canopy. Airsar is expected to detect features such as
fortifications, causeways, walls and other evidence of advanced
civilizations hidden beneath the forest. Images will shed insights
into how modern humans interact with their landscape, how
ancient peoples lived and what became of them.

In South America and Antarctica, Airsar will collect imagery
and high-precision topography data to help determine the contri-
bution of Southern Hemisphere glaciers to sea level rise due to
climate change. In Patagonia, a recent study by NASA and others
found the contribution more than doubled from 1995 to 2000
compared to the previous 25 years. Airsar will make it possible
to determine whether that trend is continuing or accelerating.

Not much is known about the poorly mapped glaciers in the
Antarctic Peninsula, an area 10 times larger than Patagonia.
The area recently experienced rapid atmospheric warming, trig- |
gering a widespread retreat of floating ice shelves, reducing per-
manent snow cover and lengthening the melt season. Airsar will
provide reliable information on ice shelf thickness to measure =
the contribution of the glaciers to sea level rise. It will also pro-
vide a precise topographic reference for comparison with satellite
laser altimetry data from NASA' Icesat satellite and previous 1
airborne data.

AirSar’s 2004 campaign is a collaboration of many U.S. and
Central American institutions and scientists, including NASA; B
the National Science Foundation; the Smithsonian Institution;
National Geographic; Conservation International; the Organiza-
tion of Tropical Studies; the Central American Commission for ]
Environment and Development; and the Inter-American Develop-
ment Bank.

For more information about Airsar and NASA's DC-8, visit
htip./7airsar.jpl.nasa.gov and hitp://www.dfrc.nasa.gov/Research,
respectively.
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Above: Dr. Alberto Behar
led the tumblewood rover

mission to the South Pole.

Far left: Bebar said the
rover’s design is especially
well suited for polar mis-
sions lo use instrument
packages to look for water
beneath a surface desert

or an ice sheel.

Airsar will survey the
lopography of South
America’s Patagonia ice

[fields, shown at lefl.



aSJaniuf) |

JPL’S ONLINE NEWS SOURCE

Classified ads will be available the
day before Universe is published at
http://dailyplanet

View this and previous issues of Universe at

http://universe.jpl.nasa.gov

E-mail us at

universe@jpl.nasa.gov

Editor
Mark Whalen

Design + Layout
David Hinkle, Audrey Steffan/
Design Services

Chief Photographer
Bob Brown/Photo Lab

|niverse

Advenrtising
Laurita Borst

Universe is published every
other Friday by the Office

of Communications and Edu-
cation of the Jet Propulsion
Laboratory, 4800 Oak Grove
Drive, Pasadena, CA 91109.

Notice to Advertisers
Advertising is available for JPL
and Callech employees, con-
tractors and retirees and their
Jamilies. No more than two ads
of up 1o 60 words each will be
published for each advertiser.
ltems may be combined within
one submission. Ads must

be submitted via e-mail fo
universe@ijpl.nasa.gov and are
due at 2 p.m. on the Monday
after publication for the follow-
ing issue.

All housing and vehicle
advertisements require that the
qualifying person(s) placing
the ad be listed as an owner on
the ownership documents.

assings

E. LEE BRUBAKER, retired from
Section 511, died Sept. 23. Brubaker
worked at JPL for 27 years. He is
survived by his wife, Dorothy.

ROY ARMOUR, who retired from
Section 521 after 24 years of service,
died Nov. 20. He is survived by his
wife, Patricia.

JACK LASWELL, retired from Sec-
tion 372 after 14 years of service,
died Nov. 22,

KENNETH KAKTIN, retired from
Section 661, died Dec. 8. Kaktin
worked at JPL for 26 years. He is
survived by his wife, Shirley.

JAMES EDWARDS, retired from
Section 333, died Dec. 8. Edwards
worked at JPL for 20 years. He is
survived by his wife, Marilyn.

JOHN MCCONKEY, retired from
Section 622 after 11 years of service,
died Dec. 21.

SOLOMON ZWERDLING, who
retired from Section 382 after eight
years of service, died Dec. 27. He is
survived by his wife, Evelyn.

JOHN KIEVIT, retired from Section
352, died Jan. 6. He is survived by his
wife, Susan.

NATHAN BUROW, who retired from
Section 330 after 39 years of service,
died Jan. 28. He is survived by his
wife, Edna.

etters

My sincere appreciation to my JPL
and Caltech colleagues for your
flowers, cards and condolences on the
passing of my father. Thanks also to
JPL for the beautiful peace lilly.

Mary Wong

To my friends and colleagues: The
kindness and generosity that you
showed at the time of my grandfa-
ther’s death are much appreciated.
The flowers, phone calls and notes
really meant a lot to me during this
difficult time. The plant and sympa-
thy card sent by the Laboratory lifted
my spirits. Thank you for all your
support.

Jean lannitti-Sehic

I would like to thank the JPL ERC
and the Cassini Project for the cards
and the beautiful plant following my
brother's passing. Losing my twin at
such a young age was something that I
had really never thought of until he got
sick. Also, a very special thanks to
Greg Chin, Herlen Reed and Dave
Doody for all of their creative schedul-
ing in order that I could be with my
brother whenever he needed assis-
tance.

John Tullius

etirees

The following JPL employees retired
in March:

Ronald Howe, 42 years, Section 324;
Frederick Stuhr, 41 years, Section
334; Nancy Curran, 31 years, Section
430; Robert Klotz, 26 years, Section
360; Susan Henry, 18 years, Section
200.

cmssifieds

AQUARIUM, 75 gal., 48" W x 22" Hx 13"
D, 25” H wooden base and accessories,
$100. 661/291-1912, Rich.

BABY ITEMS: crib, wood, made in Italy, in-
cl. mattr., height adjustable, exc. cond.,
photo avail., $150/0bo; Century car seat,
front-facing, up to 40 Ibs., gd. cond.,
$25/0bo. 626/791-6101.

BED, Cometa queen, cherry wood, Italian
design; see at
http://www.modfurniture.com/ italian.html;
paid $1,300 new, sell for $850. 244-8822.
BIKE, mtn., 1991 men's Schwinn High
Plains model, 7 spd., integrated lock and
chain, tire repair kit, pump, headlight, wa-
ter bottle, bike rack for car, gd. cond.,
$100/0bo. 248-7331.

BOOKS, “John Carter of Mars,” 11, paper-
back series, nr. mint cond., sold as set,
$22; paperbacks, “Conan,” several, $2/ea.
626/332-2682, Steve.

CANOE, Old Towne, Katahdyn, 16',

burgundy, used twice, approx. 6 yrs. old,
retails for $849, sell for $600. 957-7742.
COMPUTER, Compaq Presario 4550, AMD
K6, 233 MHz, 4MB HD, 48MB RAM, 56K
modem, CD/Zip drive, 3.5" floppy, Windows
95; PRINTER, HP DesklJet, 722G, $100.
626/644-1296.

DESK for computer, mobile, cherry veneer,
made by O'Sullivan, model 61925, exc.
cond., like new, sell for best offer.
626/449-0997.

DINING ROOM SET, mahogany, table (68" +
18") x 42," 6 chairs, buffet, exc. cond.,
$1,000. 626/355-1293.

DRYER, Kenmore, 90-series, electric, 2
yrs. old, gd. cond., Santa Clarita area,
$200/0bo. 661/816-4188.

DRYER, Kenmore basic model, gas, white,
10 yrs. old, exc. cond., $50. 953-2841,
Max.

DUFFEL BAG, Samsonite Outline 5, brand
new, dark green, top-quality 1680D
ballistic nylon, carry-on size (19" x 12" x
12"), padded handles/shoulder strap, large
main packing area, exterior pockets, MSRP
$170, sacrifice at $70/0bo. 626/794-9579.
ENTERTAINMENT CENTER, all oak wood,
gd. cond., fits 32" TV/stereo/books, etc.,
glass windows, $200/0bo. 686-0095.

EXERCISE MACHINE, Strider, elliptical
path, full-stride w/heart rate monitor,
Sharper Image #SR409, new; see al www.
sharperimage.com, $150. 661/297-0219.
EXERCISE MACHINE, pilates, exc. cond.,
$80/0bo. 248-7839.

FOOD PROCESSOR, Cuisinart, new, never
used, Pro line I, stainless steel, value
close to $200, sell $100. 352-4406.
FURNITURE: Bassett sectional, 2-piece,
one is a sleeper, floral print; coffee table,
40;" end tables (2), 26," mission style,
photos avail., all in gd. cond., parts can be
sold separately, $500/0bo. 626/791-6101.

GLASSES for drinking, “Apollo 13,” set of
24, 10 oz., colorful red/white/blue w/stars
im-prints; inscription: “Safe Return, A
Triumph of Courage, Ingenuity, Teamwork,”
April 17, '70, USA, James Lovell Jr., Fred
Haise Jr., John Swigert Jr., make offers.
626/482-7836.

GUITAR, Manuel Rodriguez Cutaway B,
nylon-string, perfect cond., beautiful tone
w/piezo and condenser pickup; see pics:
www.fender.com, $600. 626/432-1990,
Kevin.

HEADBOARD, solid pecan wood, King sz.,
old, dk. finish, open ornate design.
626/798-3235.

INCOME TAX GUIDE BOOK for 2004, J.K.
Las-ser’s, w/forms, brand new, $10; DIET
TAPES, Jenny Craig, set of 14, $25;
COMPUTER POWER CONTROL CENTER, 5
power switches + 1 master switch, 5
surge-protected outlets + 2
modem/fax/phone jacks, new, $20. 790-
3899.

JACKET, dinner, men’s, formal, burgundy,
clegant, like new, sz. 40 long, for
weddings, cruises, any formal occasion,
$100 value, sell $25/offer; PILLOWS for
bed, 2, standard sz., new in original wrap,
fiber-filled, non-allergenic, $5/ea. 626/793-
1895.

JOGGER for baby, Instep, $30;
SECTIONAL, corner, 3-piece, leather,
$500; SLEEPER, loveseat, $120; DINING
TABLE, glass top, rattan, 4 matching
chairs, $100; LIGHT BULBS, 25, new, 40-
watt, 4', fluorescent, $20. 626/355-7086.
LOVESEAT, 5.5' long, floral design, soft
shades, exc. cond., $100. 626/644-1296.

MATTRESS/BOX SPRINGS, + heavy frame,
Simmons Beautyrest, "Dresden-Firm," CA
King, new 4/02, used 1.5 yrs., perfect
cond., paid over $1,100 on sale, sell for
$500. 805/955-0331.

MIXER, Kitchen Aid, 5 qt., prof. bowl lift
stand, approx. 6 yrs. old, white; incl. bowl,
mixing paddle, dough hook, and wire whip,
exc. working cond., $150/0bo. 661/298-
4550.

ORGAN, Yamaha 415, electronic console
w/13 pedals, 3 keyboards, 144 rhythm pat-
terns, pd. $7,600, sacrifice for $2,000;
PORT REPLICATOR, for IBM ThinkPad,
works with T20, T21, A20, A21, or X, R se-
ries, like new, $85; CONTROLLER CARD,
Ultra ATA, w/cable, fits into 32-bit PCI 2.1
or 2.2 expansion slot on motherboard,
brand new, $20. 790-3899.

OVEN, GE, under-counter convection, blk.,
220v, approx. 10 yrs. old, in storage for
last 7 yrs., $1,000 new, sell for $450/0bo.
661/298-4550.

PANTS for snowboarding/skiing, Kemper,
men’s, medium; women’s, large, like new,
$20/ea. 626/254-1507, Emily.

PIANO, Kimball console, 41" tall, med.
brown pecan finish, exc. cond., 20 yrs. old,
incl. bench, $900. 790-4028.

PURSES, Coach Station Bag, mahogany
leather, $60; Coach City Bag, tan leather,
$40; Coach City Bag, blk. leather, $50;
MATTRESS/ BOX SPRING/FRAME (2), Serta
Perfect Sleeper, twin, $300/ea; GRAND-
FATHER CLOCK, Howard Miller, $400.
626/793-3232.

ROASTER for oven turkey, self-basting cov-
er, exc. cond., 15 x 11 x 7.5, $30 value,
$8; DINNER BUN WARMER, electric, for
the buffet, $7; PLATES (6), 10,” porcelain,
nice pastoral patterns, $9/all; DISH for
baking, covered, 6,” Pyrex glass, $5; DISH
for vegetables, 8,” glazed porcelain, w/han-
dles, $5. 626/793-1895, Albert.

ROBOT, Evolution Robotics ER-1, never
used, in box, requires laptop computer,
$160. 653-7099.

STOVE, gas, vintage, 1950s, O’Keefe &
Merritt, 4-burner, center griddle, clean,
works well, storage on left side, oven on
right, even the clock works, $195/0bo.
310/392-9073 or Shuby753@comcast.net.

TENTS, Sears Hillary, 9 x 9 ft., fiberglass
poles, vg. cond., 2/$80. 626/797-6982.
WALL UNIT, 3-piece, 32" x 80" x 18"/ea.,
rosewood laminate finish, gd. cond., $300.
626/355-1293.

Vehicles/Accessories

‘01 CHEVY Cavalier, white, 4 dr., automat-
ic, exc. cond., just smogged, $4,700.
626/379-3503, Erik.

'00 CHEVY Corvette coupe, blk./blk., 14K

mi., 6 spd., hud, CD changer, ext. warranty,
loaded, $30K/obo. 248-5253.

93 CHEVY Suburban 2500, 2 x 4, 350, V8,
exc. cond., red, street scene front grill,
well-maint., low mi., a/c, power doors/
windows, wood trim dash, custom front
seat/sheepskin covers, running boards, new
tires w/Weld wheels and Flow Master
exhaust, $10,500/0bo. 626/359-7666.

83 CHEVY EI Camino standard 2D, pickup
shell, 98K mi., runs well, V8 305 engine,
will carry 4 x 8 plywood flat in bed,
automatic, brown w/yellow top, $3,000/0bo.
626/444-6691, Forrest Janes.

72 CHEVY El Camino 396 SS Malibu, 375
HP, runs strong, cowl hood, Holley Street
Avenger dbl. pump carb, Edelbrock
performer manifold, headers, cam Turbo
350 w/B&M shifter, rally pk., Mallory
ignition & dist., new frt. shocks, rally
wheels, dress-up Kit, bucket seats, much
more, smog exempt; $13,900/0bo. 661/
993-9239.

95 DODGE Ram, 1500 SLT pickup, blk.,
exc. cond., Fabtech lift kit, Flow master ex-
haust, Kenwood CD stereo system w/amp
and subs, tinted windows, newly carpeted,
recently serviced and smogged, euro tail
lights, bed liner, 119K mi., $7,400/0bo.
247-3637.

‘98 FORD Explorer Sport, automatic, 49K
mi., light blue, 2WD, power windows,
keyless entry, alarm, 2 dr., very clean, ext.
warranty, all records, exc. maint.,
$7,995/0bo. 626/943-9779.

‘91 FORD Aerostar van, Eddie Bauer, 4.0
V6, dual a/c, 117K mi., CD player, loaded,
needs little work, runs well, $2,800/0bo.

626/797-4173.

‘00 HONDA Accord EX coupe, V6, blk., fac-
tory spoiler/fog lights, sunroof, leather, new
tires, 50,500 mi., exc. cond., $13,500.
323/842-2042.

00 HYUNDAI Tiburon SC, vg. cond., auto-
matic, sunroof, $7,999/0bo. 626/487-6208.

'94 ISUZU Trooper LS, 4 dr., 4WD, V6, 3.2L
DOHC, automatic locking hubs, antilock
brakes, cruise control, alarm, am/fm
stereo, 12-CD player, white, exc. shape,
tinted windows, new a/c & transmission,
pwr. steering/windows/locks, tilt wheel,
rear window defroster/wiper, exterior spare
tire carrier, $6,800/0bo. 957-3296.

‘98 JEEP Grand Cherokee Special Edition,
5.2L, V8, 4WD, 75K mi., pwr everything,
cruise control, cassette, CD, premium
sound, dual airbags/pwr. seats, moonroof,
roof-rack, tinted windows, tow pkg., tilt
wheel, oversized tires w/new spare,
premium wheels, 4 wheel ABS, lots of after-
market additions, must sell, great cond.,
pics. avail., $10,900/0bo. 352-6646, Ben or
verdugo_verde@comcast.net.

‘93 JEEP Grand Cherokee Laredo, white,
4.0L, 6 cyl., 4WD, gd. cond., $3,900. 957-
8463.

92 PLYMOUTH Grand Voyager, charcoal
gray, 3.3L, V6, gd. cond., runs well, $1,850.
957-8463.

'98 SATURN SL2, 4 dr., automatic, loaded,
exc. cond., $3,900. 626/379-3503, Erik.

‘02 TOYOTA Highlander, V6, alloy wheels,
a/c, power everything, moonroof, roof rack,
tow package, privacy glass, am/fm/CD,
huskyliner rubber mats and cargo liner
(OEM mats incl.), white w/gray cloth interi-
or, absolutely pristine, 16K mi., sell for
$24,000/0bo. 653-8565, Ken.

‘01 TOYOTA Prius, hybrid, great commuter
car, 44-50 mpg, 4 dr., automatic, air, CD,
keyless entry, 60K mi., white, 100K mi.
warranty on battery, owner just bought a
new Prius, $11,800. 626/319-9585, Frank.
’00 TOYOTA Tundra Limited, all power,
ABS, 6-CD, tow package, snug top w/carpet
kit, 56K mi., $17,900. 909/596-9007.
TRAILER HITCH for 5th wheeler, 15,000 Ib.
slider, no rails, very gd. cond., $375.
909/596-8039.

76 TRIUMPH motorcycle, 750 cc, twin
cylinder, model T-120, all orig., profession-
ally maint., exc. cond., $3,000. 714/231-
8591.

‘96 VOLKSWAGEN Jetta GLS, 4 dr. sedan,
2L, 5 spd., 96K mi., a/c, power
windows/doors/ locks, cc, Lilt wheel,
am/fm/cass., moonroof, new registration,
great MPG, $3,400. 626/355-7086.

CATS (2), 14 yrs. old, due to new baby and
issues with allergies; friendly; one is a lap
cat; both are indoor only; to good home,
can be adopted separately. 661/263-2993.
COMPUTER, Sun SPARCstation 2 w/16" col-
or monitor, 64 MB RAM, no disks/keyboard,
can run Sparc Linux or Sun/Solaris OS
(neither included). 368-8649 or tcfs@
aprelix.com.

FILL DIRT, clean, 12 cu. yds. avail., as
much as you like, nr. Los Robles/Jackson,
Pas. 626/791-3103, or
dtrask6@its.caltech.edu.

KITTENS, to good home. 323/854-0914 or
323/221-7249.

MATTRESS, twin, standard length w/box
spring, approx. 75 x 39,” pick up from S.
Pasadena. 626/403-9374.

Wanted

HIKING TRIP LEADERS for JPL Hiking
trips; car camps, day hikes, slide shows,
anything outdoors; this year trip leaders
get free admission to hiking; trip leaders
organization meeting Monday, March 15,
6-7 p.m., 301-169; see http:/www.
jplrecclubs.caltech.edu hiking for details.
RAQUETBALL PLAYERS: all levels invited to
join Caltech Racquetball Club, Caltech Gym
membership is prerequisite; JPL badge is
sufficient for eligibility; for lessons, drop in
Wednesdays, challenge ladder, tournaments
and other events, $10/year; info at http:/
www.athletics.caltech.edu/Recreation/
#Braun or http://www.its.caltech.edu/~rball.

SPACE INFORMATION/memorabilia from
U.S. & other countries, past & present, for
personal use. 790-8523, Marc Rayman.

ALTADENA room, quiet neighborhood, nr.
Woodbury and New York, 3.3 mi. to JPL,

beautiful hardwd. floors, fireplace,
washer/dryer, Kitchen privileges, util.
included, high-speed internet and cable
avail. at add’l cost, $500. 626/345-0625.
ALTADENA house, 5 bd., 2 ba., 5 min. to
JPL, fenced yard, pets ok, new carpets,
plumbing, hardwd. floors, $2,300 w/lease.
626/798-5796.

ALTADENA house to share, 2 bd., 1 ba.,
living and dining area, sits just above the
East Lot, walk to work, lots of storage
space, DSL, somewhat furnished, quiet
cul-de-sac, $600 + $500 dep. 626/222-
6943.

ALTADENA rear house, W. Mariposa, nr.
JPL, 1 bd., 1 ba., new windows/blinds/
kitchen tile/carpet/flooring/paint, water/
trash/gardener pd., $875. 626/797-4273.
ARCADIA condo, 2 bd., 2 ba., partially fur-
nished, a/c, secured complex, pool and
washing facility; 1200 E. Huntington Drive
at Michillinda, $1,400 + util. + $1,500 sec.
dep. 626/794-6606, Sandy Harlan.

GLENDALE house, 2 bd., 1 ba., Ig. kitchen,
1-car garage, easy care yard, located on
Adams Hill, 15 min. from JPL, avail. mid-
March, $1,475. 661/254-4464, Fred or
Marian Tomey.

LA CRESCENTA house, Upper Briggs
Terrace, spectacular views, quiet, isolated,
2 bd., 1.5 ba. + lg. artist view loft over lg.
garage, all on rim of 300-acre canyon, new
kitchen installed, 1/3 acre, hot tub, 15
min. to JPL, will consider small pet,
deer/critters often seen; 2325 Maurice
Ave., avail. 4/1/04, maybe sooner; $2,500
+ 2 mo. sec., 1 yr. lease. 310/322-8513,
Jim.

MONROVIA, attractive condo share,
garaged parking, 1g. room, priv. ba. (bath
& shower), dressing rm., priv. enclosed pa-
tio, pool/spa, sauna, shared kitchen &
living rm., DSL Internet, cable TV, laundry
facilities, no pets/smoking, must not be al-
lergic to cats, $700 incl. util. 626/422-
9892.

PASADENA home for lease, 2 bd., 2 ba.,
hardwd. floors in living and dining rms.,
beautiful fireplace w/hardwd. mantle,
remodeled Kitchen, laundry rm., convenient
location on tree-lined street, nr. Rose
Parade route, new paint/carpet, $1,800
incl. gardener; 76 N. San Marino Ave.
626/796-7222.

PASADENA house on private street in
Madison Heights, 2 bd., 2 ba., office, hard-
wd. floors, cent. air/heat, lg. living room
and updated kitchen, stove, dishwasher,
fireplace, ample natural light, brick patio,
1-car garage, gardener, washer/dryer, non-
smoker, avail. after 3/15, $2,400. 626/793-
3983.

PASADENA apt., nice, 1 bd., 1 ba., hardwd.
floors, incl. water, close to 210 fwy., $600.
626/798-9169, Dino.

PASADENA condo to share; quiel, excellent
location; lg., freshly painted, very private
wing (room+bath w/generous closets),
shared kitchen, living room, lg balcony
w/peaceful view, laundry facility, secure
parking; Calif/LLos Robles; female
preferred; $470. 626/796-9221.
PASADENA, Caltech's Health Educator
seeking non-smoking, cat-friendly
roommate to share 2 bd., 2 ba. condo, 3
blocks from campus, unfurnished bd. +
priv. ba., cent. air/heat, fireplace, Ig.
balcony, lots of closet space, laundry,
parking, terrific location, avail. April 1, 1
yr. lease, 1 mo. sec. dep., $800 plus 1/2
gas and electric. 626/833-2961.

PASADENA apt., furnished and unfurn., 2
bd., 1.5 ba., 2-story townhome-style, dish-
washer, cent. a/c, refrig. & stove, laundry
room, patio, parking, close to Caltech &
JPL, $1,095-$1,125/+ util. 626/577-3060,
ext. 14, Dennis.

PASADENA bungalow home for lease, nr.
JPL/Caltech, fireplace, wood floors, 3 bd.,
one is a master bd., 2 ba., nice Kitchen,
lots of storage, laundry room, 2-car garage
w/working shop area, enclosed back yard
w/fruit trees and flowers, gardener, no
pets, $1,500 + $1,500 sec. dep. 626/794-
0455.

VALENCIA house, 1st time rent, 4 bd., 2
ba., remodeled Kitchen & ba., immaculate
tile + berber carpet, fireplace, big
backyard, covered patio, 2-car garage, Cal-
ifornia distinguished school, vanpool to
JPL; avail. May, $2,100. 661/430-0800.

Vacation Rentals

BALBOA ISLAND, cute upstairs apartment,
fully furnished, 2 bd., 1 ba., deck, parking,
laundry, steps to bay, slps. 5; avail. weekly,
June-September, $1,000-$1,500/week.
626/429-3677 or bettyrs@earthlink.net.
BIG BEAR LAKEFRONT luxury townhome,
2 decks, tennis, pool/spa, nr. skiing, beau-
tiful master bd. suite, slps. 6. 949/786-
6548.

CABO SAN LUCAS, 1 bd., 5-star resort,
sIps. 4, on the beach, a/c, 2 pools, tennis
court, spa, salon, restaurant and bar on
site, short walk to town, nearby activities
include fishing, golf, and horseback riding,
$600/week before July. 368-8649 or
tefs@aprelix.com.

HAWAII, Maui condo, NW coast, ocean
front view, 25 ft. fr. surf, 1 bd. w/loft, com-
pl. furn., phone, color TV, VCR, microwave,
d/w, pool, priv. lanai, slps. 4, laundry fac.,
low season rate $115/nite/2, high season
rate $130/nite/2, $15/nite/add'l person.
949/348-8047 or jackandrandy@cox.net.

MAMMOTH, Snowcreek, 2 bd., 2 ba., + loft,
slps. 6-8, fully equip’d Kitchen incl.
microwave, D/W, cable TV, VCR, phone,
balcony w/view to mins., Jacz., sauna,
streams, fishponds, close Lo Mammoth
Creek, JPL disc’'nt. 626/798-9222 or
626/794-0455 or valeriee@caltech.edu.

OCEANSIDE condo, on the sand, charming,
1 bd., panoramic view, walk to pier &
harbor, pool/spa, game room, slps. 4.
949/786-6548.

RESORTS, 5-star; incl. Carmel, Tahoe,
Sedona, Colorado Rockies and Florida; lux-
urious residential-style studios w/furnished
kitchenette, starting at $511 for 7 nts;
larger units w/1-3 bd., living rm., full kitch.
626/794-9579 or fivestarresorts@
carthlink.net.



“Dr. Pickering
was one of
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Dr. William Pickering, a
central figure in the U.S.
space race and director of
JPL from 1954 to 1976, has
died.

Pickering passed away
March 15 of pneumonia at his
home in La Cafada Flintridge. He
was 93. Known affectionately as

. “Mr. JPL” and an original “Rocket

Man,” Pickering was remembered

by friends and longtime colleagues
,. during a memorial service on

March 20 at Caltech’s Beckman
Auditorium.

“Dr. Pickering was one of the
titans of our nation’s space
program,” said JPL Director
Dr. Charles Elachi. “It was his
leadership that took America into
space and opened up the moon and
planets to the world.”

“As one of the leaders at the
beginning of the Space Age, Bill
Pickering knew that deep space
was the true frontier of this new
realm of human activity, so when
asked, he chose exploring the
planets as JPLS role in the newly
formed NASA,” noted former Lab
Director Dr. Ed Stone. “This was
one of the key decisions that shaped
the future of the Laboratory.”

“Another thing that particularly affected my career was his decision to
restructure the cancelled Grand Tour mission into the Voyager mission to
Jupiter and Saturn,” Stone added. “Continuing on to Uranus and Neptune,
Voyager became an unequalled journey of exploration and discovery. That
decision also resulted in the remarkable opportunity I have had to join in
that journey as the Voyager Project Scientist, a role that greatly influenced
my career and continues to do so as the two spacecraft search for the edge
of interstellar space.”

In 1958, as director of JPL, Pickering led the successful effort to place
the first U.S. satellite, Explorer 1, into Earth orbit. Following on the success
of Explorer 1, Pickering was instrumental in leading a new era of robotic
space exploration, including the first missions to the moon and the planets.

“Dr. Pickering deserved the very great reputation he had then, and which
still persists to this day,” noted Dr. Bruce Murray, who served as JPL
director following Pickering’s retirement. “He was the spiritual leader of the
Lab, and his presence gave JPL a sense of security.”

Added Dr. Lew Allen, who served as JPL director from 1982-1990, “I was
very much the beneficiary of Dr. Pickering’s actions in the early days. He
determined where JPL's place would be in the future. His leadership and
decisions provided JPL with a mission focused on robotic space exploration.
For me, that was very exciting to be a part of.”

Pickering began at JPL in 1944, at a time when the Laboratory was
developing missile systems for the U.S. Army. He organized the electronics
efforts at JPL to support guided missile research and development,
becoming project manager for Gorporal, the first operational missile JPL
developed. It was not a simple project. In an interview in 1994, Pickering
joked about the trials and tribulations of testing the early guidance systems.

“For the 100th Corporal that we tested, I pushed the [launch] button—
and the darn thing went east instead of north. I never pushed the button
again,” he recalled. Eventually, under Pickering’s direction, the Sergeant
solid-propellant missile was designed and developed at JPL.

In 1954, Pickering was named director of JPL, and he soon had his hands
full with the space race. Following the first Soviet Sputnik launch, JPL and
the Army Ballistic Missile Agency were given the assignment in November
1957 to place the first U.S. satellite in orbit. Pickering directed the JPL
effort, which, in just 83 days, provided the satellite, telecommunications,
and the upper rocket stages that lofted Explorer 1 into orbit on Jan. 31,
1958. It was considered one of Pickering’'s greatest achievements and laid
the groundwork for future robotic exploration of the moon and planets.

In 1975, Dr. Pickering recalled the achievement of Explorer 1 and its
impact on a new era of space exploration. “The event was symbolic of the
mixing process between engineering and science, between the world and the
research laboratory ... it had mixed rocket technology with the universe, and
reduced astronautics to practice at last.”

On Dec. 14, 1962, the Mariner 2 spacecraft successfully completed a
flyby of the planet Venus, culminating a 109-day journey of more than 180
million miles: humankind’s first penetration to the vicinity of another planet.
On July 14, 1965, following a 228-day journey of more than 325 million
miles by Mariner 4, Pickering's team obtained the first close-up pictures of
Mars. Four more Mariner missions reached Venus and Mars before Pickering

retired from JPL in 1976.
Continued on page 3
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Rover finds rocks likely
formed in salt water

By Guy Webster

JPLs Opportunity rover has demonstrated some rocks on Mars
probably formed as deposits at the bottom of a body of gently flowing
saltwater.

“We think Opportunity is parked on what was once the shoreline of a
salty sea on Mars,” said Dr. Steve Squyres of Cornell University, principal
investigator for the science payload on Opportunity and its twin Mars
Exploration Rover, Spirit.

Clues gathered so far do not tell how long or how long ago liquid water
covered the area. To gather more evidence, the rover’s controllers plan to
send Opportunity out across a plain toward a thicker exposure of rocks in
the wall of a crater.

Dr. Ed Weiler, NASA's Associate Administrator for Space Science, said,
“This dramatic confirmation of standing water in Mars’ history builds on a
progression of discoveries about that most Earthlike of alien planets. This
is a profound discovery for astrobiology. This result gives us impetus to
expand our ambitious program of exploring Mars to learn whether mi-
crobes have ever lived there and, ultimately, whether we can.”

“Bedding patterns in some finely layered rocks indicate the sand-sized
grains of sediment that eventually bonded together were shaped into
ripples by water at least 2 inches deep, possibly much deeper, and flowing
at a speed of 4 to 20 inches per second,” said Dr. John Grotzinger, rover
science-team member from the Massachusetts Institute of Technology.

In telltale patterns, called crossbedding and festooning, some layers
within a rock lie at angles to the main layers. Festooned layers have smile-
shaped curves produced by shifting of the loose sediments’ rippled shapes
under a current of water.

“I was astonished,” said Dr. Dave Rubin, a U.S. Geological Survey sedi-
mentologist at the Pacific Science Center in Santa Cruz, who served in the
peer-review process. He said the sedimentary structures detected by Op-
portunity look very much like some areas on Earth. He compared the
ripples in the rock to those found in the Colorado River.

“Ripples that
formed in wind look
different than ripples
formed in water,”
Grotzinger said.
“Some patterns seen
in the outcrop that
Opportunity has been
examining might have
- x resulted from wind,

- T, UL - but others are reliable
ar e evidence of water
The dip of fine layers at angles to each other suggesis flow.”
that the water that created the cross-lamination on According to
“Last Chance” was flowing from left to right. Grolzinger, the envi-

ronment at the time

the rocks were forming could have been a salt flat, or playa, sometimes
covered by shallow water and sometimes dry. Such environments on
Earth, either at the edge of oceans or in desert basins, can have currents
of water that produce the type of ripples seen in the Mars rocks.

A second line of evidence, findings of chlorine and bromine in the
rocks, also suggests this type of environment. Rover scientists presented
some of that news three weeks ago as evidence the rocks had at least
soaked in mineral-rich water, possibly underground water, after they
formed. Increased assurance of the bromine findings strengthens the case
that rock-forming particles precipitated from surface water as salt concen-
trations climbed past saturation while water was evaporating.

“Many features on the surface of Mars that orbiting spacecraft have
revealed to us in the past three decades look like signs of liquid water, but
we have never before had this definitive class of evidence from the Martian
rocks themselves,” said Dr. James Garvin, NASAS lead scientist for Mars
and lunar exploration. “We planned the Mars Exploration Rovers Project
to look for evidence like this, and it is succeeding better than we had any
right to hope. Someday we must collect these rocks and bring them back
to terrestrial laboratories to read their records for clues to the biological
potential of Mars.”

“The particular type of rock Opportunity is finding,” Squyres said, “with
evaporite sediments from standing water, offers excellent capability for
preserving evidence of any biochemical or biological material that may
have been in the water.”

Weiler said Meridiani Planum, which Opportunity is exploring, has
now become “the prime landing site” for the 2009 Mars Science
Laboratory, which he called NASA's first astrobiology mission.

MER “has already met our wildest expectations,” he said. “We owe a
debt of gratitude to the JPL engineers and scientists on this mission.”
Squyres echoed that sentiment, calling the findings “a fantastic piece of
work by the engineers at JPL.”

The project expects Opportunity and Spirit to operate several months
longer than their initial three-month prime missions on Mars.
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Boy Scouts troop thanks Stardust

Stardust Project Manager TOM
DUXBURY accepted a plaque of thanks
from the Boy Scouts’ San Gabriel Valley
Chapter earlier this month (below).

The chapter selected JPL and the
Stardust mission as the best represen-
tation of the area in which they live,
and selected Stardust last year for
their official patch.

San Gabriel Valley's Troop 735
designed a “gateway” that served as
the entrance gate each troop prepares
for the National Scout Jamboree. Star-
dust supplied images that were used in
the gateway display.

Hony’s optical work honored

DR. JOHN HONG, Chief
Technologist of the Astronomy and
Physics Directorate, has been elected
Fellow of the Optical Society of
America. His work in holography and
its applications in information storage
and processing was cited as a
significant contribution to the optical
sciences.

Hong joined JPL in 2002.

Santa Anas’ positive benefits shown

Southern California’s Santa Ana
winds wreak havoc every year, creating
hot, dry conditions and fire hazards.
Despite their often-destructive nature,
a study of the “Devil Winds,” conducted
using data from JPLs Quick Scatterom-
eter (Quikscat) spacecraft and its Sea-
Winds instrument, shows the winds
have some positive benefits.

“These strong winds, which blow
from the land out into the ocean, cause
cold water to rise from the bottom of
the ocean to the top, bringing with it
many nutrients that ultimately benefit
local fisheries,” said DR. TIMOTHY LIU,
the Quikscat project scientist.

Liu and DR. HUA HU of Caltech, in a
paper published last year in Geophysi-
cal Research Letters, revealed satellite
observations of the Santa Ana effects
on the ocean during three windy days
in February 2003. Quikscal identified
the fine features of the coastal Santa
Ana wind jets—showing location,
strength and extent, which other
weather prediction products lack the
resolution to consistently show, and
moored ocean buoys lack sufficient
coverage to fully represent.

Quikscat’s high-resolution images of
air-sea interaction were used to mea-
sure wind forces on the ocean. Other
satellites and instruments, like the
Sea-viewing Wide Field-of-view Sensor
(SeaWiFS) and the Advanced Very High
Resolution Radiometer, were used to
measure the temperature and biologi-
cal production of the ocean surface,
which respond to the wind.

“There really is no other system that
can monitor Santa Ana winds over the
entire oceanic region,” Liu said. “Scat-
terometers such as Quikscat have a
large enough field of view and high
enough resolution to easily identify the
details of coastal winds, which can
affect the transportation, ecology and
economy of Southern California.”

For images and more information,
visit http://www.jpl.nasa.gov/
releases/2004/82.cfm.

Slow down, stop and wait

JPL Transportation has recently reported a rash of traffic “near misses”
on Lab, with a large number involving passengers disembarking from
buses. Drivers on Lab are increasingly attempting to drive around (follow-
ing traffic) or past (opposing traffic) stopped buses, and in the process are
increasingly coming close to hitting disembarked pedestrians. For every-
one’s safety, Transportation reminds JPLers to slow down, stop and wait
before proceeding.

STOP
WHEN LIGHTS
ARE FLASHING
WATCH FOR
PEDESTRIANS

“As you may have
already noticed, all
buses operating on
Lab now have ‘swing
out’ STOP signs and
flashing lights that
instruct drivers in
both directions to stop
while those alerts are
activated,” said Willis
Chapman, manager of
the Logistics and
Technical Information
Division 270. “This

instruction is a direction, not a request: drivers must stop and allow pedes-

trians to pass or cross.

“Remember, all of us at JPL—pedestrians, drivers and riders—are trying
to get somewhere on time. We should all expect to arrive safely. When the
bus stops—and at all other times—slow down, stop and wait.”

Dr. Eddie Tunstel, senior robotics
engineer on the Mars Exploration
Rovers mission (left), joined
astronaut Leland Melvin in
presenting four awards during the
NAACP Image Awards, held March 6
at Universal Studios. At the show,

the NAACP honored Michael
Anderson, a crew member on the
Space Shuttle Columbia, which was

lost Feb. 1, 2003.

SPecial Events Calendar

Ongoing Support Groups

Alcoholics Anonymous—Meetings are
available. Call the Employee Assistance
Program at ext. 4-3680 for time and
location.

Caregivers Support Group—Meets the
first Thursday of the month at noon in
Building 167-111 (the Wellness Place).
For more information, call the Employ-
ee Assistance Program at ext. 4-3680.

Codependents Anonymous—Meeting at
noon every Wednesday. Call Occupa-
tional Health Services at ext. 4-3319.

Gay, Lesbian and Bisexual Group—
Meets the first Friday and third Thurs-
day of the month at noon in Building
111-117. Call the Employee Assistance
Program at ext. 4-3680 or Randy Her-
rera at ext. 3-0664.

Parents Group for Children With Special
Needs—Meets the second Thursday of
the month at noon in Building 167-111
(the Wellness Place).

Working Parents Support Group—Meets
the third Thursday of the month at noon
in Building 167-111. For more informa-
tion, call the Employee Assistance
Program at ext. 4-3680.

Saturday, March 27

Folk Music—Steve Gillette and Cindy
Mangsen will perform at 8 p.m. in
Caltech’s Beckman Institute Auditorium.
Tickets are $15 for adults, $5 for chil-
dren under 12. For more information,
call (626) 395-4652.

Sunday, March 28

“Upright: The Evolutionary Key to
Becoming Human"—Dr. Craig Stanford,
co-director of the Jane Goodall Primate
Research Center and professor of
biological anthropology at USC, will give
this Skeptics Society-sponsored lecture
at 2 p.m. in Caltech’s Baxter Lecture
Hall. Donation: $8 for nonmembers, $5
for members, free for JPL/Caltech
community. For more information, call
(626) 794-3119.

Monday, March 29

JPL Store Reopening—The store’s newly
remodeled site will be open for busi-
ness. Watch for a grand opening event
in early April.

Wednesday, March 31

AVIRIS Earth Science and Applications
Research Workshop—To be held at
Pasadena’s Sheraton Hotel, 303 E.
Cordova St., from 8 a.m. to 5 p.m.,
continuing through April 2. JPLers
considering attending are asked to
register at hitp://aviris.jpl.nasa.gov. For
more information, call Sharis Dilanchi-
an at ext. 4-2605.

Dr. Ed Stone Lecture Series—Dr. Kevin
Baines, principal scientist in the Plane-
tary and Life Detection Section, will pre-
sent “The Clouds of Jupiter: New Views
of Jovian Meteorology, Dynamics and
Global Circulation from Galileo, Cassini
and the Hubble Space Telescope” at
11:30 a.m. in Building 180-101.

Robotic Vehicles—Dr. Richard Murray,
chair of Caltech’s division of engineer-
ing and applied science, will lecture at
8 p.m. in Beckman Auditorium. Free
admission. For more information, call
(626) 395-4652.

Volunteer Professionals for Medical
Advancement—Meeling at 10:30 a.m. at
the Caltech Credit Union, 528 Foothill
Blvd., La Caiiada.

Thursday, April 1

JPL Gun Club—Meeling at noon in
Building 183-328.

JPL Stories—Dr. Claudia Alexander,
manager of the
U.S. portion of the
Rosetta Project
and also a chil-
dren’s book author,
will present
“Grace Under Fire:
Working Interna-
tional Cooperation

with the European Space Agency” at 4
p.m. in the Library, Building 111-104.
If you have questions about the story
series or wish to participate, call
Teresa Bailey at ext. 4-9233.

Friday, April 2

Caltech Women's Club—Newcomers
and members are invited to a Welcom-
ing Coffee from 9 to 10:30 a.m. in
Winnett Lounge. For more informa-
tion, contact Carol Andersen at (818)
790-8175 or carol@yvis.caltech.edu.

Murder By Poe: The Acting Company—
Four Edgar Allan Poe tales of revenge,
obsession and murder will be present-
ed at 8 p.m. in Caltech’s Beckman
Auditorium. Tickets are $25, $21 and
$17; high school age and under, $10.
For more information, call (626) 395-
4652.

Sat.-Sun., April 3-4

Cherry Blossom Festival—The Asian
American Council seeks volunteers to
participate in the annual Pasadena
event, held from 10 a.m. to 6 p.m. in
Victory Park. The JPL booth will
feature a Mars Exploration Rover
model and handouts on current pro-
jects. For more information, log on to
www.pasadenacherryblossom.org. It
you would like to participate, call
Matthew Lum, ext. 4-4750 or Reggie
Sakurai, 4-4883.

Sunday, April 4

Chamber Music—The Eroica Piano
Trio will perform at 3:30 p.m. in
Caltech’s Beckman Auditorium. Tickets
are $27, $23, $19 and $15. For more
information, call (626) 395-4652.

Tuesday, April 6

Duh-Oh!—David Silverman, former
supervising animation director for The
Simpsons, will speak at 8 p.m. in
Caltech’s Beckman Auditorium. Free
admission. For more information, call
(626) 395-4652.

JPL Gamers Club—Meeting at noon in
Building 301-227.

JPL Genealogy Club—Meeting at noon
in Building 301-271.

Wednesday, April 7

Associated Retirees of JPL/Caltech—
Meeting at 10 a.m. at the Caltech
Gredit Union, 528 Foothill Blvd., La
Canada.

“The Transition from Australopithecus
to Homo”—Paleoanthropologist
Berhane Asfaw will lecture at 8 p.m.
in Caltech’s Beckman Auditorium.
Tickets are $12. For more information,
call (626) 395-4652.

Thursday, April 8

Clogging Class—Meeting at noon in
Building 300-217. For more informa-
tion, call Shary DeVore at ext. 4-1024.

lan McEwan—One of the most accom-
plished contemporary British writers,
McEwan will lecture at 8 p.m. in
Beckman Auditorium as part of Cal-
tech’s Words Matter Program. Admis-
sion is free, and a book signing will
follow. For more information, call
(626) 395-4652.

Friday, April 9

“Take Our Daughters and Sons to Work
Day” Deadline—Those who will bring
their child of between 9 and 17 years
of age to JPL should register by today
at hitp://hr/towork_day. For more
information, call Nancy Kapell, ext. 4-
9432, or Laurie Lincoln, 4-1612.

Preparing Requisitions Class—Shirlee
Kurtz of the Acquisition Business Sys-
tems Office offers a training course
from 8:30 a.m. to 3:30 p.m. in the
291-214 computer training room. It is
designed for individuals who create
requisitions in Oracle. To enroll,
register at hitp./jplregistrar.jpl.nasa.
gov/ste/persreg. For more information,
contact Kurtz at ext. 4-9737.



Dr. William Pickering
1910-2004

Pickering was one of few
people honored twice on the
cover of Time magazine,

in 1963 (left) and 1965,

Pickering joined other JPL officials
in a 1963 visit with President John
F. Kennedy in the White House.
At right, he met with President

Lyndon johnson in 1965.

Pickering makes his way
north on Sierra Madre
Boulevard as the Rose

Parade’s Grand Marshal

in 1963.
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In May 2002, Pickering (left) joined Drs. Ed

ol

Stone, Lew Allen, Bruce Murray and Charles Elachi Pickering and

N =

in celebrating the 40th anniversary of the first U.S. Explorer 1, 1998.

planetary mission, Mariner 2.

Continued from page 1

On Jan. 1, 1963, following the successful flyby of Venus by the Mariner
2 spacecraft, Pickering rode as Grand Marshal of the Tournament of Roses
Parade. His two appearances on the cover of Time magazine were in 1963
and again in 1965 following Mariner 4's encounter with Mars.

Pickering was honored by numerous awards throughout his career,
including NASA's Distinguished Service Medal. In 1975, he was awarded
the National Medal of Science by President Gerald Ford, and in 1976 he
was given honorary knighthood from the Queen of England. He was also
named to the Order of New Zealand, that country’s highest honor.

JPL astronomer Eleanor Helin dedicated “Asteroid 5738 Billpickering”
in his honor. The asteroid was discovered in 1989. Pickering also received
awards from numerous science and engineering societies.

From left: Pickering, Dr. James Van

Allen and Dr. Wernber von Braun

celebrate the success of Explorer 1.

asJanil e

Pickering with former Lab
Directors Theodore von Kdrmdn

(center) and Frank Malina, 1960.

In March 2003 Pickering

returned to New Zealand fo unveil

a memorial honoring him and Ernest

Rutherford, who earned the Nobel

Prize in chemistry in 1908. Pickering
also received an honorary doctorate

Jfrom the University of Canterbury in

Christchurch.

Pickering was born in Wellington, New Zealand in 1910 and immigrated
to the United States in 1929 to study at Caltech. He obtained his bachelor’s
and master’s degrees in electrical engineering, then a doctorate in physics
from Caltech before becoming a professor of electrical engineering there in
1946. Pickering became a U.S. citizen in 1941.

He is survived by his wife, Inez Chapman Pickering, and a daughter,
Elizabeth Pickering Mezitt. His son, William Balfour, passed away one day
before Dr. Pickering’s death. Donations may be made to the William H.
Pickering Scholarship for New Zealand Graduate Students at Caltech.

“Bill Pickering
knew that deep
space was the
true frontier of
this new realm
of human activity,
so when asked,
he chose explor-
ing the planets
as JPL's role in
the newly formed
NASA. This was
one of the key
decisions that
shaped the
future of the

Laboratory.”

— Dr. Ed Stone
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WILLIAM CUNNINGHAM, a retired
JPL engineer who worked on Voyager,
Mariner and Galileo among other
missions, died Oct. 20.

Gunningham worked at the Lab for 26
years. He is survived by his wife,
Carolyn, sons Michael, Timothy, Chris
and John, and two granddaughters.

Services were held at St. Dorothy's
Catholic Church in Glendora.

etters

Thank you to all my dear friends and
co-workers for their thoughtfulness and
kindness after the passing of my father-
in-law. The gestures were comforting to
me and my entire family. Also, many
thanks for the cards and plant as well.

Lori Ludwig

My wife Barbara and I would like to
thank the JPL: community for all the
cards, messages, plants and kind
thoughts after the death of Barb’s mom
and my mother-in-law. We appreciate
all the support and understanding we
received during her illness. Special
thanks to the NSTA office.

Erich Corduan

I would like to thank and express my
appreciation for the lovely plant and
card JPL sent following my mother’s
passing. She went very peaceably while
I was at her bedside at the ripe old age
of 92 (18 days short of her 93rd birth-
day).

John F. Pensinger

My sincere thanks to JPLs ERC, Facili-
ties’ management, friends and col-
leagues. The kindness and thought-
fulness that you showed at the time of
my wife Maile’s long illness and death
will always be remembered. Thank you.
Thang Le and family

cmssifz‘eds

AIR CLEANER, Hepa, large room size, $60;
FOOT STOOL, 1-step, sturdy, $5; CARVING
KNIFE, electric, $5. 626/355-6923.

BABY ITEMS: crib, wood, made in Italy, incl.
mattress, height adjustable, exc. cond., photo
avail., $150/0bo; car seal, Century, front-
facing, up to 40 1bs., gd. cond., $25/0bo.
626/791-6101.

BABY ITEMS, used 3-6 months: Graco 6-spd.
swing, reclines, music, mobile, toy tray, new
$120, sell $60; jump-up seat, Graco, $15;
bassinet, portable, insect screen, sunshade,
$15. 626/355-5166, Lloyd or Margo.

BOOK, first edition of Percival Lowell's “Mars
and Its Canals” published by Macmillan in
1906, good shape, includes his observations
of Mars, original cover, color Mars drawings,
tissue paper covering each drawing, 626/798-
8965, Randii Wessen.

BREAST PUMP, new Medela Pump-In-Style,
sealed in original box from manufacturer,
$219. 909/576-5789.

BRICKS, used, sev. hundred, perfect for land-
scaping projects, $0.75 ea. 626/403-7163.

CEMETRY PLOTS (4), Rosehills, Garden of Au-
tumn; is developed, plots valued at $2,500/ea.,
will sell for $2,300/ea.; willing to sell plots
separate if neces. 562/404-3464 x230, Jan-
elle, betw. 7-4 or 909/986-4611, after 6 p.m.

CURTAIN RODS, cherry wood w/rings,
brackets and ball finials, various lengths from
35"-102", $15-$25. 626/403-7163.

DESK for computer, O'Sullivan, model 61925,
mobile, cherry veneer, exc. cond., like new,
make offer. 626/449-0997.

DINING TABLE, glass, contemporary, beveled
edge, 72”7 x 427, 5-panel glass pedestal, 4
black cloth chairs, pics. avail. 368-8649 or
Lefs@aprelix.com.

DINNER JACKET, formal, burgundy color,
men'’s size 40 long, like new, for cruises, wed-
dings, $25 or make offer; SLEEPING BAG,
$10. 626/793-1895, Albert.

DODGER TICKETS, selected games from
season ticket package, loge level (orange),
aisle 132, inside first base, 2 tickets per game
face value, $30 ea., see www.delunac.net/
tickets or 626/296-1253.

DODGER TICKETS from season ticket holder,
loge, 4 seats behind 3rd base, 6 rows up,
many games avail, sell at face value, $23/seal.
790-5902.

DRYER, GE, gas, 5.7 cu. ft., extra lg. capacity,
2 yrs. old, exc. cond., $200/0bo. 720-7386.

DRYER, Whirlpool, 220V electric, Duet model,
pale blue and white, nearly new, paid over
$800, sell $350. 768-3465, Harold or Torrie.

EXERCISE MACHINE, pilates, exc. cond.,
$80/0bo. 248-7839.

FURNITURE: sectional, 2-piece, Bassett, one
is sleeper, floral print; coffee table, 40"; end
tables, (2) 26," mission style, all in gd. cond.,
parts can be sold separately, photos avail.,
$500/0bo. 626/791-6101.

FURNITURE: floor lamp, white; table lamps
(2); electric blanket, queen; headboard, full to
queen; dresser, 6-drawer w/tall mirror; night-
stand, 2-drawer, walnut colored oak, exc.
cond., $200/0bo; stereo console, am/fm,

phonograph, Magnavox, mid-"70s, honey color,
make offer. 626/798-4821.

HOMEBREW EQUIPMENT, two 5-gal. Cornelius
kegs with ball locks, $25 ea., misc. ball-lock
hardware, clamps, hoses, $20. 323/342-9363.
INCOME TAX GUIDE BOOK for '04, J.K. Lass-
er’s, w/forms, brand new, $10; DIET TAPES,
Jenny Craig, set of 14, $25; CONTROL CTR.,
computer pwr., 5 pwr. swilches + 1 master
switch, 5 surge-protected outlets + 2
modem/fax/phone jacks, new, $20. 790-3899.
JEWELRY: earrings, bracelets, rings, includes
vintage, turquoise and gemstones (lots of clip
and pierced earrings); amethyst and diamond
ring, set in 14K gold, sz. ~5-1/2; pearl ring,
8mm, set in 14K gold, sz. ~6. 626/398-4960.
LAWN MOWER, Murphy, 5 hp, 20", gas w/3-in-
1 capability to mulch, bag w/side discharge,
adjustable height, good working cond.,
$95/0bo. 909/576-5788.

MAH JONGG, brand new, one color white
tiles, brought back from Hong Kong, $75/0bo.
714/280-7368.

MICROWAVE, Panasonic, white, $40;
SCANNER, UMAX 1220P for Windows, $15;
STEREO, Sony LBT-G2000, 3-disc CD changer,
$75; BED FRAME, queen, $5. 323/342-9363.

MISC: blue or gray & oak high-back swivel desk
chairs, $69/ea.; ham radio home-brew trans-
mitter & power supply, ¢. 1940, $39; spare
tire/wheel, donut, T10580D-13, used once, $39;
massager, electric, fits in chair, $39; wireless
intercom set, $39; golf ball retriever, telescop-
ing alum., 12', $19; luggage set, Pierre Cardin
3-pc., $19; bassinette attachment for Trend
Traveler playpen, $10. 626/798-4510.

MISC: camera, Canon Elph aps, $50; cord-
less phone/ans. mach., Sony, digital, $30;
speakers, Acoustic Research, $30/pr.; CD
player, Sony Discman, am/fm, $20; tuner/amp,
Onkyo, 60 ch., $80; zip drive, lomega, +3
discs, $20; tensor lamp, halogen, from Ikea,
$20; golf bag, Calloway, black, $20; putter,
ping j-blade, $20; mattresses, Serta perfect
sleeper, w/box spring & frame, twin pair,
$300/ea.; computer table, Relax the Back,
mahogany, $100; grandfather clock, Howard
Miller, $500. 213/810-8801.

MISC: foot massager, Brookstone electronic,
multi-speed (orig. $200+), $50/0bo; neck
massager, Shiatsu (orig. $45), $15; muscle
stimulator, Medtronic elec., (orig. $600), $75;
book, Odd Thomas, Dean Koontz, 1st ed., $10.
626/398-4960.

MISC: stove, O'Keefe & Merrit, $475; table,
kitchen, 4 chairs, $350; matching set: desk,
writing, dresser & nightstand, $250; coffee
table, teak, $50; file cabinets, 2-drawer, $10
ea. 626/394-9629.

ORGAN, Yamaha 415 electronic console w/13
pedals, 3 keyboards, 144 rhythm patterns, pd.
$7500, sacrifice $2,000; PORT REPLICATOR,
for IBM Thinkpad, works with T20, T21, A20,
A21, or X, R series, like new, $85; ULTRA ATA
CONTROLLER CARD with cable, fits into 32-
bit PCI 2.1 or 2.2 expansion slot on
motherboard, brand new, $20. 790-3899.

PLANTS for patio, potted, small ferns,
succulents, ficus in 1/2 whisky barrel, 36
plants in all, some in exc. cond., some very
scraggly, make offer on one, all or anything in
between. 845-9125, Sam.

PLANTS for patio/house in ceramic pots, indi-
rect sun/semi shade, various sizes, $15-30;
pots for plants, various sizes, $2-$15; BLINDS
(2), roll-up bamboo-look, plastic, one 6 ft.,
one 10 ft. long, $15 both; SIDE TABLE, Span-
ish design, wrought iron base, rectangular
glass top, 18” x 40", $50. 626/289-2795.

PRINTER, HP DW 600; UMAX scanner; cables,
instruction booklet, extra cartridge. 626/351-
6141.

PRINTER CARTRIDGES, for Epsom, black, un-
opened, S020187 for Stylus color 440/640/
660/670 Stylus photo 750/1200, $15/ea.,
2/$25. 661/297-8533.
PRINTER/COPIER/SCANNER, 3-in-1 WorkCen-
tre XK35¢, makes scanning or copying
documents & books easy, 30-bit color, resolu-
tion 300 x 600 dpi, scan produces clear scans
& sharp text, color & black ink cartridge,
$50/0bo. 909/518-0998.
PRINTER/COPIER/SCANNER, Hewlett Packard
OfficeJet R40, all-in-1, for Windows 95/98, CD
ROM install disc, Adobe Business Edition, new
ink cartridges, $100/obo. 249-4053.

SAW, radial arm, Craftsman, $50. 909/931-
9433, Paul.

SMOKER, Char-Broil, red, like new, used 5
times, paid $40, sell for $25/0bo. 248-9708.

SOFA, dual-recliner, $250; love seat, $100;
COMPUTER DESK, $30. 626/799-7593.
SUITS, women’s (2), finely tailored, fully lined,
new/exc. cond., fitted skirts, quality compara-
ble to Talbot's, 1-red camel-hair, size 12 (10
+), $50; 1-beautiful ivory, wool, size 10, $100.
626/289-2795.

TELEVISION, Panasonic, 20" w/remote, $75.
626/303-4750.

TRADING CARDS, Star Trek, by Impel, 25th
anniversary, issued '91, sealed box w/36
packs, approx. 12 cards/pack, $20. 626/332-
2682, Steve.

Vehicles / Accessories

AUTO TEST SET, electronic, analog ignition
oscilloscope displays both primary/secondary
parade and raster wave-forms, full function
analyzer w/timing light, all on a chrome roll-
away carl, $500. 249-6071.

98 BMW 328i, 4-dr., flawless condition, 5-
speed, aqua blue, 54K mi., power sunroof, on-
board computer, alarm w/keyless entry, ABS,
ASC, driver & passenger airbags, climate con-
trol, am/fm/cassette, sheepskin seat covers,
$15,500. 626/577-0068, Lou.

95 BMW 325is, sports package, computer,
metallic gray/gray, 6-CD changer, tint, exc.
cond., 106K mi., $9,500. 310/374-0855,
Alfonso.

'92 CADILLAG Sedan Deville, 4WD, safe,
solid, quiet, dependable, champaign, leather,
power everything, 4.9L V8, a/c, am/fm/cass.,
moonroof, 20 mpg hiway, 17 city, new tires,
recent hoses/plugs/wires/belts/radiator/front
bearings, top end rebuild (heads, valves), cat-
alytic converter, 126K mi., no accidents;
pictures: www.futilitarian.org, $3,700/0bo.
801/644-5807 or bfinamore@comcast.net.

CANOE, Old Towne, Katahdyn, 16°, burgundy,
used twice, retails $849, sell $600. 957-7742.

‘01 CHEVROLET Cavalier, white, exc. cond.,
just smogged, $3,950. 626/379-3503.

'00 CHEVY Silverado truck, 55K mi. on hwys.,

white w/camper shell + 7-ft bed, 2WD auto-
malic, V6, 24 mi./gal., Kenwood CD/radio., no
rust or corrosion, perfect shape, not an ext’d
cab; we have a new baby and can't fit family
in anymore; can send you pictures; starting
price $11,900. 323/913-0724, Alice.

'52 CHEVY pickup truck, 1/2-ton, 235 cid 6-
cyl., 4-spd., gd. shape, primer gray, $3.600.
626/794-1621, evenings before 8 p.m, Erik.
96 CHRYSLER Concorde, 3.5L engine, 80K
mi., green w/beige leather, one owner, power
everything, CD, cassette, more, $4,200. 768-
3465, Harold or Torrie.

97 DODGE Grand Caravan, sport pkg., 71K, V6,
white w/tan interior, factory tint, overhead con-
sole, rear air, pwr. windows/locks/doors, secu-
rity system, very sharp; avbattis@ yahoo.com for
pics., $7,800/0bo. 909/702-2326.

"99 FORD Explorer XLT 4x4, 82,000 mi. (90%
hwy.), 100K mi. warranty, loaded, Toreador
Red, new tires/brakes, must sell, $10,500/0bo.
Kevin 562/945-6167, Kirk 562/693-3158.

‘98 FORD Ranger, 77K mi., auto, air, exc. cond.,
very clean, $5,800/0bo. 626/798-8071, Renee.

99 GMC Yukon Denali, 74,000, loaded 4WD,
leather, 6-CD changer, 2nd owner, great
cond., $18,000. 800/937-9200, Levi or Cathy.
00 HYUNDALI Tiburon S, VG cond, automatic,
sunroof, $7,999/0bo. 626/487-6208.

'93 INFINITI G20, loaded, 117K, sunroof, new
clutch just broken in, great mpg, very nice, e-
mail for pics.: avbattis@yahoo.com,
$3,999/0bo. 909/702-2326.

‘94 ISUZU Trooper LS, 4-dr., 4WD, V6 3.2 L
DOHC, auto. locking hubs, antilock brakes,
cruise control, alarm, am/fm/stereo, 12-cd
player, white, exc. shape, tinted windows,
brush guard, new a/c, new transmission, pwr.
steering/windows/locks, tilt wheel, rear
window defroster/wiper, exterior spare tire,
$6,800/0bo. 957-3296.

‘98 JEEP Grand Cherokee Special Edition,
5.2L, V8, 4WD, 75K mi., power everything,
cruise control, cassette, CD, prem. sound,
dual airbags/power seats, moonroof, roof rack,
tinted windows, tow pkg., tilt wheel, oversized
tires w/new spare, prem. wheels, 4-whl. ABS,
lots of after-market additions, must sell, great
cond., pics. avail., $10,700/0bo. 352-6646,
Ben or verdugo_verde@comcast.net.

‘96 JEEP Grand Cherokee Limited, 4x4, 5.2L
V8, premium sound w/6-CD, power everything,
leather power seats w/memory, tinted glass,
tow pkg., tilt wheel, air bags, cruise, roof-
rack, very gd. cond., all records, 114K mi,
$7,200. 760/249-4262.

KAYAK, tandem, beautiful yellow/black, Nekky
Tofino touring w/rudder assembly, $1,800.
909/319-8338, Paul.

73 MG Midget, 2-dr., convertible, new top/ex-
haust, good shape but needs some TLC,
$3,000/0bo. 957-8068.

PUMP, grease/gear, manual, w/5-gal. contain-
er, incl. 6 ft. of 3/8 high-pressure hose w/
standard coupler, delivers grease at high
vol./high pressure, exc. cond., $40. 249-6071.
SAILBOAT, Lido 14 with sails and trailer,
$425. 626/447-5433, Robert.

00 TOYOTA 4-Runner Limited, 4x4, 31K mi.,
loaded, leather, power seats, CD, sunroof, roof
rack, $20,750/0bo. 909/599-3230.

’00 TOYOTA Tundra Limited, 56K mi., snug top
shell w/carpet kit, tow pkg., all power, 6-CD in
dash, new tires, $17,900. 909/596-9007.

99 TOYOTA Avalon XL, automatic V6, 4-dr.,
silver spruce w/ tan cloth int., power
steering/seats/doors/windows, cruise control,
am/fm/CD/cassette, a/c alarm, 51,800 mi.,
very clean, $10,800/0bo. 248-4003.

'98 TOYOTA Camry, 4-door, 96,200 mi, 4 cyl.,
black ext/gray int, 6-disk CD changer, new
tires, tinted windows, alloy wheels, wood
dash, more, $7,900/0bo. 425-9696.

97 TOYOTA Rav4, 2-dr., 2 WD, automatic, a/c,
dual airbags, 29 mpg, 160K mi., am/fm/CD,
ultra-reliable, blue; photos at hitp:/www.
pobox.com/~Mark.Johnson/rav4.htm, $5,500.
661/263-2760

‘91 TOYOTA Dolphin motorhome, V6, 44K mi.,
cruise control, family floorplan, attentively
maintained, awning, microwave, extra storage,
6 excellent tires, $12,500. 626/798-4510.
WIND DEFLECTOR, Wind Wedge, set up for
Ford pickup towing, 5th wheel trailer, deflects
air around trailer frontal area, exc. cond.,
$40/0bo. 626/963-5727.

SOFA AND LOVESEAT, solid gray w/gray &
black pillows, the cats have been at 'em, but
throw on some cheap slipcovers and they'll be
fine for a few more years. 626/577-9859.

Wanted

CAT SITTER to watch 13-year-old Himalayan
in my apartment, on most nights, in Old
Pasadena for 2 weeks while I am out of the
country in late April. 626/844-7854.

SHOP REPAIR MANUAL for 1994 Buick
LeSabre 4-dr. sedan. 626/793-1895, Albert.
SPACE INFORMATION/memorabilia from U.S.
& other countries, past & present, for person-
al use. 790-8523, Marc Rayman.
VOLLEYBALL PLAYERS, coed, no beginners
please, Tues. nights 8 to 10 p.m. at Eagle
Rock High School, $4/nt. 956-1744, Barbara.

ALTADENA house, 1 bd., 1 ba., 5 min. to JPL,
564 Ventura St., $950. 626/798-5796.
ALTADENA room, quiet neighborh’d, nr. Wood-
bury & NY, 3.3 mi. to JPL, beautiful hardwd.
floors, fireplace, washer/dryer, kitchen privi-
leges, util. incl., high-spd. internet & cable
avail. at add’l cost, $500. 626/345-0625.
ARCADIA room, furnished, laundry and
kitchen privileges, pool, no smokers, $400.
626/448-8809, Shary.

BURBANK house, 3 bd., 2 ba., spacious
master bd. w/deck new paint/carpet central
a/c, parking, $1,750. 248-9110, Ron.
HOLLYWOOD, large, single apt., 1 block from
Metro/shopping, utilities paid, stove, refridge,
secure bldg., newly decorated, street parking,
$695. 310/377-0316, Gerri.

LA CANADA, townhouse-style apt., 2 bd., 1
3/4 ba., cent. h/ac, 10 min./JPL, $1,500. 952-
7490, Camilie.

LA CRESCENTA, 2 apts., 10 minutes from
JPL, 1 bd. $875; 1 bd. with dinette $950.
626/445-0884, John.

MONTEREY PARK home, 3 bd., 2 ba., 2 car
garage, Brightwood school, near Atlantic &
Harding; details: gapharm.com/house4rent;
$1,650. 626/576-5059.

MONTROSE studio, secure & priv., a/c, nice
yard w/firepit, new carpet, no pets, $675. 248-
9110, Ron.

NORTH GLENDALE room in condo, private
bathroom, share garage/patio/kitchen/living
room, nice quiet area, non smoker, $450 + 1/2
util. 323/449-2528, leave message.

PASADENA apts., furnished and unfurn., 2 bd.,
1.5 ba., 2-story townhome-style, dishwasher,
cent. a/c, refrig. & stove, laundry room, patio,
parking, close to Caltech & JPL, $1,095-
$1,125 + util. 626/577-3060, ext. 14, Dennis.
PASADENA apt. to share, furn.; 3 bd., 3 ba.,
townhome-style; patio, cent. a/c, laundry, close
to Caltech/JPL, $625 + 1/3 util., great for co-
ops. 626/429-3677 or bettyrs@earthlink.net.

PASADENA condo, 1 bd., 1 ba., in small com-
plex, close to Caltech/Old Town/Gold Line, re-
frig., new stove, central heat & a/c, carport
w/storage, $1,000 + dep. 626/797-2765.

PASADENA house for lease, 2 bd., 2 ba., hard-
wood floors in living/din. rooms, beautiful fire-
plc. w/hardwood mantle, remodeled kitch.,
laundry rm., convenient location on tree-lined
st. nr Rose Parade route, new paint/carpet,
gardener, 76 N. San Marino Ave, $1,800.
626/796-7222.

PASADENA house, 2 bd., 2 ba., hardwood
floor, garage, fireplace, fa/ac, fenced backyard
w/fruit trees, nice neighborhood, 10 mins.
from Caltech, no smoker, pets OK, gardener,
$2,000. 248-1433.

PASADENA house, 3 bd., 2 ba., fr, formal din-
ing room, hardwood floors, built-ins, large
backyard, 2-car garage, new appliances,
$2,000. 626/644-5018, Amber.

PASADENA, spacious 1- & 2-bd. luxury apts.,
stall shower and tub, huge closets, fireplace,
tiled entry, large kitchen, lg. windows, light &
airy, 6-unit gated bldg., subterranian pkg.; 1
bd. $1,200, 2 bd. $1,600. 626/449-1155.
PASADENA, Mediterranean townhome in exc.
N.E. area, 2 bd., 1 1/4 ba., formal dining rm.,
built-in kitchen., hardwood floors, encl.
garage & yard, $1,495. 952-5568.

SIERRA MADRE, lg. 1-bd.,/1-ba. unfurn. apt.,
new custom carpet/drapes, upgrades thru-out,
new appliances, attached garage, enclosed
patio area, neighborly, garden community.
$1,250+ $2,500 sec. dep. 626/355-0010.
SUNLAND room, immaculate hardwood floors,
entirely new ba., furnished or unfurn., TV, VCR
& linens provided; roomie shares driveway,
laundry, Kitchen, bathrm, utilities; priv. entry
room opens onto quarter-acre yard, BBQ, veg-
etable garden, fruit trees, patio, storage in
garage; nonsmoker, $450. 951-9744/653-
2575, Shannon, or itsypoo@yahoo.com.

SUN VALLEY house, 3 bd., 3 ba., 100%
remodeled/landscaped, priv. backyard w/pool,
absolutely gorgeous, $1,850. 310/308-2459.

SIERRA MADRE home, 2-story built in 1989,
stunning views of city lights & mtns., backs to
open space, 3 bd., 2 1/2 ba., 2,403 sq. ft; up-
dated throughout w/newer roof, flooring, light-
ing, appliances, paint; huge master suite,
fireplace, patio; oversized 2-car garage; see
slideshow at www.timcragoe.com under prop-
erties/new listings; $699,000. 626/229-2210.

Vacation Rentals

BIG BEAR LAKEFRONT luxury townhome, 2
decks, tennis, indoor pool/spa, nr. skiing,
beautiful master bd. suite, slps. 6. 949/786-
6548.

CABO SAN LUCAS, 5-star resort on the beach,
1 bd., sleeps 4, a/c, 2 pools, tennis, restaur-
ant & bar on site, short walk to town & other
nearby activities, $600/wk. before July 30;
info at clubcascadas.com; 368-8649 or
tefs@aprelix.com.

CAMBRIA house, ocean front, exceptional
white water view, accom. up to 4 people, all
amenities provided. 702/256-1359,
ereynolds2@cox.net.

FLORIDA, New Smyrna Beach, fully furnished
condo, 2 bd., 2 ba., full kitchen, half-hour to
Cape Canaveral, quiet, relaxing, overlooking
beach; BBQ, pool, game rm., great ocean
view, easy walk to stores and restaurants;
sleeps 6; weekly or monthly. 909/981-7492,
Darlene or dfhauge@yahoo.com.

GREEN VALLEY cabin on lake near Big Bear,
furnished, 1 bd., 1 ba., large living room,
sleeps 6, cable TV, fully equipped kitchen,
fenced patio, lake fishing, beach, $100/nt.
949/859-2237, 323/256-1031.

HAWAII, Maui condo, NW coast, ocean front
view, 25 ft. fr. surf, 1 bd. w/loft, compl. furn.,
phone, color TV, VCR, microwave, d/w, pool,
priv. lanai, slps. 4, laundry fac., low season
rate $115/nite/2, high season rate $130/
nite/2, $15/nite/add'l person. 949/348-8047 or
jackandrandy@cox.net.

MAMMOTH, Snowcreek, 2 bd., 2 ba. + loft,
sleeps 6-8, fully equipped kitchen incl.
microwave, D/W, cable TV, VCR, phone,
balcony w/view to mins.; Jacuzzi, sauna,
streams, fishponds; close to Mammoth Creek;
JPL discount. 626/798-9222 or 626/794-0455
or valeriee@caltech.edu.

OCEANSIDE condo, on the sand, charming, 1
bd., panoramic view, walk to pier & harbor,
pool/spa, game room, slps. 4. 949/786-6548.

OCEANSIDE condo, fully furn. 2 bd., 2 ba.,
fireplace, full kitchen, quiet, relaxing, in beau-
tiful setting, located at beachside, barbeque,
pool/spa, game rm., great ocean view; easy
walk to pier and restaurants, sleeps 8; weekly
or monthly. 909/981-7492, Darlene or
dfhauge@yahoo.com.

OCEANSIDE condo, beachfront, lovely 2 bd.,
2 ba., single-level, deluxe, fireplace, white
water ocean views, end unit, luxurious gated
complex on sand w/game rooms, fitness room,
pools, BBQs, Jacuzzi, 10-min. walk to pier/
harbor, sleeps 6, JPL discount; http:/www.
beachvisitors.com, 760/433-4459.
OCEANSIDE condo, beachfront, beautiful, 1-
bd., 1-ba., deluxe, fireplace, garden view, lux-
urious gated complex on sand w/game rooms,
fitness room, pools, BBQ's, Jacuzzi, 10-min.
walk to pier/harbor, sleeps 4, JPL discount;
htip://www.beachvisitor.com, 760/433-4459.
ROSARITO BEACH condo, 2 bd., 2 ba., ocean
view, pool, tennis, short walk to beach, on
priv. rd., 18-hole golf course 6 mi. away, priv.
secure parking. 626/794-3906.
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