
How Does Shock “Impact” Perseverance’s Selection of 
Samples for Return to Earth?

Perseverance is the first NASA rover to select samples for return to 
Earth. Collected samples, when returned, could (1) place im-
portant constraints on the timing of Martian geologic 
events when studied in terrestrial labs and (2) reveal 
traces of fossil life, if it existed on Mars.  

The landing site, Jezero crater, shows abundant evid-
ence of impact shock. Perseverance will likely be the 
first mission to encounter these kinds of materials. 

Scientists in NASA Goddard’s MNGRL (Mid-Atlantic Noble 
Gas Research Laboratory), with Perseverance science teammates, 
recognized the importance of identifying the extent of shock using 
spectroscopy techniques onboard the rover. 

They found that rocks which experienced impact shock may hamper 
geochronology and astrobiology studies on returned samples. 
Recommendations were presented to enhance the success of rover 
analyses identifying minimally shocked samples for Earth return. 

S. Shkolyar (698 / UMCP), S. J. Jaret, B. A. Cohen (698), J. R. Johnson, A. M. Ollila, O. 
Beyssac, R. C. Wiens, S. Holm-Alwmark, and Y. Liu. Earth Moon Planets 126, 4 (2022). 
https://doi.org/10.1007/s11038-022-09546-6

Perseverance at the site of the first sample collection on Mars. Center: Lunar rock
showing an example of a feldspar, like that studied in this work, with black melt veins
indicating impact shock alteration.
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Actual drill holes from which 
samples were taken for cache from 
this rock, ”Rochette”.
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