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PERSEVERANCE ROVER: FIRST RESULTS 
Evidence of liquid water on Mars 

 
Boulder, Co, August 31, 2022 
 
Two papers recently released in the scholarly journal Science by Farley et al. 
(https://www.science.org/doi/10.1126/science.abo2196) and Liu et al. 
(https://www.science.org/doi/10.1126/science.abo2756), which describe recent 
major results from NASA’s Mars 2020 mission provide new insight into the history of 
water on Mars.  
 
The first samples analyzed by NASA’s Perseverance Rover, in the former crater 
lake named Jezero, are an intriguing mix of igneous minerals (e.g., from lava) and 
salt patches in voids and crevices between the mineral grains.  In the first sampling 
attempt by the coring drill, that core broke apart and slipped out of the drill, 
presumably because it was weakened by its high salt content.  Later drilling 
attempts were fully successful.   
 
The salts include sulfates, similar to Epsom salts, which are common on Mars.  Most 
importantly, high levels of chlorine-containing salts are also present, such as 
chlorides (“table salt”) and perchlorates.  These highly soluble salts reveal that the 
rocks were soaked in brines, and hence contain clear evidence of liquid water.  
This strongly confirms that Jezero Crater once provided a habitable environment 
for life.  Some igneous minerals were transformed into carbonates, which can 
occur when carbon dioxide from the atmosphere dissolves in water. 
 
Dr. Benton Clark, senior research scientist at Space Science Institute in Boulder, 
CO and coauthor on the Perseverance team papers, said, “These samples are 
especially valuable because they include both igneous minerals and salts.”  This 
can enable scientists to determine when the crater was formed and also provide 
evidence of the conditions under which the water was present.  The salts can also 
preserve organic compounds that could indicate the past existence of living 
organisms.  Thus, in each single core sample, scientists will have an opportunity to 
study the record of many different processes and events that have occurred on 
this part of Mars.  The collection of igneous rock samples, once they are returned 
to Earth, will provide a critical marker for the time at which the volcanism occurred 
and will help in defining the Martian geological time scale. 
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Dr. Bill Farrand, senior research scientist and Center for Mars Science lead at 
Space Science Institute in Boulder, CO, said, “The work by [Dr. Clark] and other 
members of the Perseverance rover science team is helping to further our 
understanding of both the geological history of Mars and how rocks have 
interacted with water over time.  Since water is such a critical requirement for life, 
it also provides constraints on our understanding of whether Mars could have 
once hosted life.” 
 
The Perseverance Rover is now heading back to the “Enchanted Lake” feature it 
drove by previously. 
 

Left: Perseverance Rover exploring Mars.  Right: “Enchanted Lake” feature on 
Mars.  Credit: NASA/JPL. 
 

 
Sediments on Mars (as of 1st week July 2022).  Credit: NASA/JPL. 

 
 
About SPACE SCIENCE INSTITUTE 
Space Science Institute (SSI) is a nonprofit, public benefit research and 
education 501(c)(3) corporation founded in 1992 with a vision to expand 
humankind's understanding and appreciation of planet Earth, our Solar System, 
and the universe beyond.  SSI's mission is to (a) enable scientists to make new 
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discoveries, (b) increase science and technology literacy for people of all ages 
and backgrounds, and (c) inspire youth to pursue science-technology 
education and career opportunities.  It is headquartered in Boulder, Colorado, 
with locations distributed across the U.S. and internationally. 

www.spacescience.org 
 

SSI scientists work on many prestigious space missions, including but not limited 
to the Mars Exploration Rovers, Rosetta, Mars and Lunar Reconnaissance 
Orbiters, Mars Science Lander, Juno, ExoMars, OSIRIS-REx, and Mars 2020.  Areas 
of research also include heliophysics, observational astronomy (with such 
facilities as Hubble Space Telescope, SOFIA, JWST), and exoplanets (Kepler).  
SSI's National Center for Interactive Learning (NCIL) fosters collaboration 
between scientists and educators to create nationally touring exhibits for 
museums and libraries, provide professional development and webinar training 
for science educators, and build popular digital games and apps with over a 
million hits. 
 
The projects here are based upon work funded by NASA Prime Contract NNN12AA01C 
to Jet Propulsion Laboratory (JPL) through award number 1516947 to Space Science 
Institute.  Any opinions, findings, and conclusions or recommendations expressed in this 
material are those of the author(s) and do not necessarily reflect the views of NASA, 
JPL, or SSI. 


