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Target: Gale Crater and Mount Sharp
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150-km Gale Crater contains a 5-km high 
mound of stratified rock.  Strata in the 
lower section of the mound vary in 
mineralogy and texture, suggesting that 
they may have recorded environmental 
changes over time.  



From Brad Thomson

Origin of fill, Composition, Mode of deposition, Depositional Environments, Timing, Mineralogy, Role of water

From B. Thomson and K. Edgett
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Curiosity on parachute, imaged by
HiRISE on the Mars Reconnaissance Orbiter
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Curiosity’s Traverse to Glenelg: Jake M. and 
Conglomerates
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The conglomerate “Link” with associated 
loose, rounded pebbles
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Conglomerate at 
Darwin



Conglomerate reveals an ancient streambed, 
likely originating at the northern crater rim
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Rock Units in Yellowknife Bay:



“Sheepbed” rocks also contain many spherules 
suggesting that water percolated though pores

NASA/JPL-Caltech/MSSS



“Sheepbed” rocks contain 1 to 5-mm fractures filled 
with calcium sulfate minerals that precipitated fro m 
fluids at low to moderate temperatures
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ChemCam spectra from sol 125 
“Crest” and 135 “Rapitan”

ChemCam Remote 
Micro-Imager



Arm deployed at John Klein
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X-ray diffraction patterns from Rocknest (left) 
and John Klein (right)

NASA/JPL-Caltech/Ames The drill powder contains abundant 
phyllosilicates (clay minerals), indicating 
sustained interaction with water



Major gases released from John Klein sample 
and analyzed by SAM
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SAM analysis of the drilled rock sample reveals wat er, carbon dioxide, 
oxygen, sulfur dioxide, and hydrogen sulfide releas ed on heating.  The release 
of water at high temperature is consistent with sme ctite clay minerals.
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An Ancient Habitable Environment

at Yellowknife Bay

• The regional geology and fine-grained rock suggest that the 
John Klein site was at the end of an ancient river system or 
within an intermittently wet lake bed

• The mineralogy indicates sustained interaction with  liquid 
water that was not too acidic or alkaline, and low salinity.  
Further, conditions were not strongly oxidizing

• Key chemical ingredients for life are present, such  as carbon, 
hydrogen, nitrogen, oxygen, phosphorus, and sulfur

• The presence of minerals in various states of oxida tion would 
provide a source of energy for primitive biology
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Curiosity’s ultimate goal is to explore the 
lower reaches of the 5-km high Mount Sharp
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