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NASA Confirms Evidence That Liquid Water
Flows on Today's Mars
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“Our quest on Mars has been to ‘follow the water,’ in our search for

life in the universe, and now we have convincing science that

validates what we’ve long suspected,” said John Grunsfeld, astronaut
and associate administrator of NASA’s Science Mission Directorate in
Washington. “This is a significant development, as it appears to
confirm that water —— albeit briny —— is flowing today on the surface

of Mars.”
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“It took multiple spacecraft over several years to solve this mystery,
and now we know there is liquid water on the surface of this cold,
desert planet,” said Michael Meyer, lead scientist for NASA’s Mars
Exploration Program at the agency’s headquarters in Washington. “It
seems that the more we study Mars, the more we learn how life could
be supported and where there are resources to support life in the

future.”
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“One of the key criteria for planetary

habitability is the duration for which

water might have been accessible to
enable microbial origination and

evolution. [translation: it's important to
have lots of water to allow bacteria to
evolve. 1J]
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The Gale crater floor today is the lowest
topographic depression for over a thousand
kilometers in any direction, including the
northern plains. Our results show that water
pooled there, in surface and subsurface

reservoirs, for a geologically and perhaps
biologically relevant period of time.”

Deposition, exhumation, and paleoclimate of an ancient lake
deposit, Gale crater, Mars
J.P. Grotzinger, ct. al., Science
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“Although there is not yet definitive
evidence for extraterrestrial life, the
geologic results show that there were the
key ingredients of water and places where
water could have been accessible for

microbial life to originate and evolve.”

The Martian Lake Chronicles
Marjorie A. Chan, Science 350, 167 (2015)
DOI: 10.1126/science.aad090?2
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These dark, narrow, 100 meter-long streaks called recurring slope

lineae flowing downhill on Mars are inferred to have been formed by

contemporary flowing water.



https://www.nasa.gov/press—release/nasa—-confirms-evidence-that-

liquid—water-flows-on-today—-s—-mars
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Deposition, exhumation, and

palecochimate of an ancient lake deposit,

Gale crater, Mars
(Open access)
1P, Grotzinger, ¢t al., Science
Vol 350 no 6257, 9 Octber 2015

DOIL: 10.1126/science.aac7575
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“Two thirds of Mars' northern hemisphere
was a huge ocean that may have been as
much as a mile deep. It had extensive
water resources. Something happened on
Mars and it suffered a major climate
change and lost its surface water.”

Jim Green, Director of Planetary Science,
NASA, during Sept 28 press conference
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However, chemical analysis of Martian meteorite samples suggests

that the ambient near—surface temperature of Mars has most likely

been below () °C for the last four billion years




Shuster, David L.; Weiss, Benjamin P. (July 22, 2005). 'Martian
Surface Paleotemperatures from Thermochronology of Meteorites'.

Science 309 (5734): 594-600.
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It has, however, proven extremely difficult to construct convincing

global climate models for Mars which produce temperatures above ()

°C at any point in its history

Aberle, R.M. (1998). 'Early Climate Models'. J. Geophys. Res. 103
(E12): 28467-79.
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Baalke, Ron (August 22, 2003). 'Mars Makes Closest Approach In

Nearly 60,000 Years'. meteorite—list. Retrieved January 18, 2008.
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'Essential requirements for life'. CMEX-NASA. Retrieved May 26,

2013.

Schuerger, Andrew C.; Golden, D.C.; Ming, Doug W. (July 20, 2012).

"Biotoxicity of Marssoils:1. Dry deposition of analog soils on microbial



colonies and survival under Martian conditions' (PDF). Elsevier —

Planetary and Space Science.
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CouldEarth Germs Colonize Mars?

MAR 6, 2013 11:29 AM ET // BY MARKUS HAMMONDS

Since its daredevil landing on Mars last summer, NASA’s Curiosity rover has been avidly exploring
its new home in Gale Crater. But there’s been one worry that several pecple have voiced since
Curiosity launched — what if the rover contaminates the surface of Mars with Earth life?

Mars and Earth are very different places. Earth’s butterscotchy little brother is a dry and gelid
tittle world. Among its other hazards are surface pressures approaching 1000 times lower than at
Earth’s sea level, temperatures which can be low enough to freeze carbon dioxide, and practically
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Microbial stowaways to Mars identified

Bacteria found on the Curiosity rover reveal the types of microorganisms that spacecraft
carry.

Jyoti Madhusoodanan
19 May 2014

Q, Rights & Permissions

Dezens of microbial species may have
accompanied the Cunosity rover to Mars, where it
landed in August 2012. The stowaways withstood
spacecraft cleaning methods before the rover's
launch, atthough no one knows for sure whether
the bacteria survived the inter-planetary ride.

A study that identified 377 strains found that a
surprising number resist exireme temperatures
and damage caused by ultraviolet-C radiation, the
most potentially harmiul type. The results,
presented today at the annual meeting of the
American Society for Microbiolegy, are a first step
towards elucidating how certain bacteria might
survive decontamination and space flight.

The work tells scientists a lot “about the kind of

microbes that could be space explorers®, says

evolutionary ecologist John Rummel of East o
Planetary scientists worry that rovers such as

in iversity i SENVi \ ina, .
Carolina University in Greenville, North Carolina Ciiosity Wil irarspor microbes from Earthido

who was not involved in the research Mars.

Swabs of Curiosity’s surfaces before it was launched, including its heat shield and flight system,
revealed 65 species of bacteria. Most were related to the genus Bacillus. In the lab, scientists
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Brown, Adrian. '"MSL and the NASA Mars Exploration Program: Where

we’ve been, where we’re going'. The Space Review.
Ned Ol 2.5 i 2012 Gubaes | Eiladd oy

Leone, Dan. 'Mars Science Lab Needs $44M More To Fly, NASA Audit

Finds'. Space News. Retrieved 24 October 2012.
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