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1. The background on this page is an image of M72: A globular cluster of stars
captured by the Hubble Space Telescope. M72 is about 50,000 light years away
and can be seen with a small telescope pointed in the direction of the constel -
lation Water Bearer (Aquarius). This image shows about 100,000 of M72’s stars
and spans about 50 light years. Credit: NASA, ESA
2. Harold P. Klein, NASA Ames Hall of Fame. NASA Ames History Archives. Avail
- able at: https://history.arc.nasa.gov/hist_pdfs/bio_klein.pdf
3. Strick, J.E. 2004. Creating a Cosmic Discipline: The Crystalization and Consoli-
dation of Exobiology1957-1973. Journal of the History of Biology, 37.
4. Dick, S.J., and Strick, J.E. 2005. The Living Universe: NASA and the
development of Astrobiology. Rutgers University Press, New Brunswick,
New Jersey, and London.
5.NASA. 1968. SP-4302 Adventures in Research: A History of Ames Research
Center 1940-1965. NASA Ames History Archives. Available at: https://history.
arc.nasa.gov/adventures.htm
6. Ezell, E.C. and Ezell, L.N. 1984. On Mars: Exploration of the Red Planet. 1958-
1978. NASA SP-4212. Available at: https://history.nasa.gov/SP-4212.pdf
7. Ponnamperuma, C. 1964. The Origin of Life in the Universe. Exobiology
Division, NASA Ames Research Center. Processings of the Space Science Edu-
cation Conference, Los Angeles, CA. Accession Number N65-21478.
8. Bugos, Glenn E. 1999. Atmosphere of Freedom—Sixty Years At The NASA
Ames Research Center. NASA SP-4314. p77-80.3.
9. Armagnac, A.P. (1962) Will Mariner solve these mysteries of Venus?
Popular Science, Vol. 181, No. 6, 204p.
10. BBC News. 1962. ‘Music of spheres’ hails Venus fly-by. BBC News. Archive
available at: http://news.bbc.co.uk/onthisday/hi/dates/stories/ december/
14/
newsid_4061000/4061955.stm
11. Mariner 4 image, the first close-up image ever taken of Mars. The image is
centered at 370N, 1870W and is roughly 330 kilometers (km) by 1200 km. The
resolution is roughly 5 km and north is up. Available from the NASA image
archive at: http://nssdc.gsfc.nasa.gov/imgcat/html/object_page/m04_01d.html
12. Mariner 4 image, the first image to clearly show unambiguous craters on the
surface of Mars. The area is roughly 262 km by 310 km and shows the region
south of Amzazonis Planitia at 140S, 1740W. North is at roughly 11:00 in this
image. Credit: NASA
18. This image of Venus was actually acquired by Mariner 10 during its flyby of
the planet. Mariner 5 was built as a backup to the successful Mariner 4
mission, and its TV camera was removed when the craft was adapted for
travel to Venus. Instead of photographing Venus, Mariner 5 probed the
planet’s atmosphere with its suite of instruments. Credit: NASA/JPL
14. The cratered surface of Mars taken by Mariner 6. Image Credit: NASA/JPL
15. Mariner 7 had its closest approach to Mars at a distance of 3,524 km on July
31, 1969; after Mariner 6’s flyby. Image Credit: NASA/JPL
16. Mariner 9 view of the “labyrinth” at the western end of Vallis Marineris on Mars.
Linear graben, grooves, and crater chains dominate this region, along with a
number of flat-topped mesas. The image is roughly 400 km across, centered
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18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

20.

30.

at 60S, 1050W, at the edge of the Tharsis bulge. North is up.

(Mariner 9, MTVS 4187-45). Credit: NASA/JPL

Mariner 9 image of the north polar cap of Mars. The image was taken on
October 12, 1972, about one-half martian month after summer solstice. At
this time, the cap had reached its minimal extent. The cap is about 1000 km
across. The interior dark markings are frost-free, sun-facing slopes. A smooth-
layered sedimentary deposit underlies the cap. The image is centered at 890N,
2000W. (Mariner 9, MTVS 4297-47). Credit: NASA/JPL

Mariner 10 oblique view of Wren crater and surroundings on Mercury. Wren
crater is barely visible at the lower center of the image, containing a number
of craters within its 215 km diameter floor. Running along the right side of the
image is Antoniadi Dorsum. North is at 1:00. (Mariner 10, Atlas of Mercury,
Fig. 2-10) (edge of planet). Credit: NASA

Mariner 10 image of Brahms Crater, Mercury. This image of the 75 km
diameter crater was taken on the first flyby. Note the central peak. North

is up.

(Mariner 10, Atlas of Mercury, Fig. 3-2). Credit: NASA

Other missions in the Soviet Mars series were unsuccessful, including the
lander attempt of Mars 7.

Horowitz, N.H. 1966. The Search for Extraterrestrial Life.

Science 151(3712), 789-792.

Dr. Thomas Mutch speaking to BBC News. Available at: http://news.bbc.
co.uk/onthisday/hi/dates/stories/july/20/newsid_2515000/2515447.stm

The first image transmitted by the Viking 1 Lander from the surface of Mars on
July 20, 1976. Credit: NASA Viking Image Archive

Post-Viking Biological Investigations of Mars. 1977. Committee on Planetary
Biology and Chemical Evolution, Space Science Board, Assembly of Math-
ematical and Physical Sciences, National Research Council.

Viking 1 Camera 1 Mosaic of Chryse Planitia.

Credit: NASA Viking

Image Archive

Light Deposits Indicate Water Flowing on Mars. This figure shows MGS
images of the southeast wall of the unnamed crater in the Centauri Montes
region, as it appeared in August 1999, and later in September 2005. No
light-toned deposit was present in August 1999, but appeared by February
2004. Credit: NASA/JPL/Malin Space Science Systems

Astrobiology Magazine (www.astrobio.net), “Astrobiology Top 10: Water Flows
on Mars.” Available at: http://www.astrobio.net/index.php?option=com_
retrospection&task=detail&id=2200

Astrobiology Magazine (www.astrobio.net), “Five Year Retrospective: Mars
Pathfinder, Interview with Pathfinder Project Scientist, Matt Golombek.”
Available at: http://www.astrobio.net/interview/282/five-year-retrospective-
mars-pathfinder

A false-color mosaic focuses on one junction in Noctis Labyrinthus where
canyons meet to form a depression 4,000 meters (13,000 feet) deep. Dust
(blue tints) lies on the upper surfaces and rockier material (warmer colors) lies
below. The pictures used to create this mosaic image were taken from April
2003 to September 2005 by the Thermal Emission Imaging System instrument
on NASA’s Mars Odyssey orbiter. Credit: NASA/JPL-Caltech/ASU

Fans and ribbons of dark sand dunes creep across the floor of Bunge Crater
in response to winds blowing from the direction at the top of the picture. This
image was taken in January 2006 by the Thermal Emission Imaging System
(THEMIS) instrument on NASA's Mars Odyssey orbiter. The pictured location
on Mars is 33.8 degrees south latitude, 311.4 degrees east longitude.
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Credit: NASA/JPL-Caltech/ASU

This three-frame image shows a region in the southern highlands of Mars
where Mars Odyssey found evidence of chloride salt deposits. These depos-
its could point to places where water was once abundant, then evaporated,
leaving the minerals behind. These images of the region were actually taken
on March 30, 2007, by the High Resolution Imaging Science Experiment
(HIRISE) camera on NASA’s Mars Reconnaissance Orbiter. Credit: NASA/JPL-
Caltech/ University of Arizona/Arizona State University/University of Hawaii
European Space Agency. “Europe reclaims a stake in Mars exploration.” Avail-
able at: http://www.esa.int/SPECIALS/Mars_Express/SEMKR55V9ED_0.html
Matsos, Helen. 2004. “Interview with Beagle 2 Scientist Colin Pilinger.” Avail-
able at: http://www.astrobio.net/interview/interview-with-beagle-2-scientist
Astrobiology Magazine [www.astrobio.net]. “Sounding Out Mars: an inter-
view with Jeffrey Plaut.” Available at: http://www.astrobio.net/interview/1464/
sounding-out-mars

Image taken by the Mars Express High Resolution Stereo Camera (HRSC)
showing water ice on the floor of a crater near the Martian north pole.

Credit: ESA/DLR/FU Berlin (G. Neukum)

Beagle 2 Landing site in Isidis Planitia. MOC2-835a: Beagle 2 December 25,
2003, landing ellipse. Credit: Mars Global Surveyor Mars Orbital Camera Image.
This photo, taken by NASA’s Opportunity rover, shows Mars’ thin, diffuse
clouds. Credit: NASA/JPL-Caltech

Mars Reconnaissance Orbiter Mission Pages: Science Goals. Available at:
http://www.nasa.gov/mission_pages/MRO/mission/science-goals.html
Astrobiology Magazine. 2006. “Astrobiology Top 10: MGS Bows Out.”

Avail- able at: http://www.astrobio.net/index.php?option=com_
retrospection&task= detail&id=2191

Astrobiology Magazine (www.astrobio.net), “MGS Over and Out.”

Available at: http://www.astrobio.net/pressrelease/2152/mgs-over-and-out
Details in a fan-shaped deposit discovered by NASA’'s Mars Global Surveyor.
Credit: NASA/JPL/Malin Space Science Systems

This is a shaded relief image derived from Mars Orbiter Laser Altimeter data,
which flew onboard the Mars Global Surveyor. The image shows Olympus
Mons and the three Tharsis Montes volcanoes: Arsia Mons, Pavonis Mons,
and Ascraeus Mons from southwest to northeast. Credit: NASA

University of Arizona. Phoenix Mars Mission. Available at: http://phoenix.Ipl.
arizona.edu/mission.php

This image, one of the first captured by NASA’s Phoenix Mars Lander, shows
the vast plains of the northern polar region of Mars. The flat landscape is
strewn with tiny pebbles and shows polygonal cracking, a pattern seen widely
in Martian high latitudes and also observed in permafrost terrains on Earth.
Credit: NASA/JPL-Caltech/University of Arizona

Images from the Surface Stereo Imager camera on NASA’s Phoenix Mars
Lander shows several trenches dug by Phoenix. Credit: NASA/JPL-Caltech/
University of Arizona/Texas A&M University

Astrobiology Magazine. 2009. “Astrobiology Top 10: Too Salty to Freeze.”
Available at: http://www.astrobio.net/topic/solar-system/mars/astrobiology-
top-10-too-salty-to-freeze

This HIRISE image shows the Phoenix lander after one year on Mars. The im-
age is a close match to the season and illumination and viewing angles

of some of the first HiRISE images acquired after the successful landing on
May 25, 2008. The shadow that is cast by the lander is different than the previ-
ous year, indicating that Phoenix has suffered structural damage. Image Title:
“Phoenix Lander after One Mars Year (ESP_017716_2485).”

Credit: NASA/JPL/ University of Arizona




48. This image taken by the HiRISE instrument onboard the Mars Reconnais-
sance Orbiter shows the Phoenix lander in 2008 after landing and deployment
of the solar panels. Image Title: “Phoenix Lander Hardware: EDL +22
(PSP_008591_2485).” Credit: NASA/JPL/University of Arizona

49. Astrobiology Magazine. 2010. “Astrobiology Top 10: Viking Results Revisited.”
Available at: https://www.astrobio.net/retrospections/astrobiology-top-10-vi-
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