


MSL’S PRIMARY SCIENTIFIC GOAL
IS TO EXPLORE A LANDING SITE AS

A POTENTIAL HABITAT FOR LIFE, 
AND ASSESS ITS POTENTIAL FOR

PRESERVATION OF
BIOSIGNATURES.

OBJECTIVES
- Biological Potential

- Geology and geochemistry
- Water, atmospheric evolution, and 
climate

- Surface radiation
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EBERSWALDE CRATER

• Fan delta located within a crater 
possibly representing  deposition 
for several hundred thousand 
years

• Detection of phyllosilicates within 
the delta with potential for 
containing organics

GALE CRATER

• A five kilometer mound 
containing phyllosilicates and 
sulfates

• Unique stratigraphy present 
in mound represents 
changing environments on 
Mars 

HOLDEN CRATER

• Contains a well-preserved 
fluvial system with the 
presence of phyllosilicates

• Megabreccia also present 
from early impacts

MAWRTH VALLIS

• Prominent stratigraphy 
layers representing an early, 
neutral, wetter phase on 
Mars

• Contains the oldest rock 
layers of the four sites 
(Noachian)
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• Limited variety of phyllosilicate 
minerals 
• No visible shorelines 
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minerals 
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• Uncertainties about mound inside 
• Water source of deposition?  
• Iron oxides in sulfate units may 
compromise biosignatures

• Dust cover
• Science in landing site 
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DIVERSE SAMPLING AND OBSERVATIONAL OPPORTUNITIES

• MINERALOGICAL – Phyllosilicates (Mg,Fe), Sulfates (mono-
and  poly-hydrated), Olivine, Pyroxene (LCP/HCP), Crystalline 
red Hematite, and Martian dust.
• MORPHOLOGICAL – Sedimentary Layers, Bedding, Fans, 
etc… 
• BIOSIGNATURES – Potential Preservation of Organic 
Molecules in Clays or Salts, Habitability Suggested by 
Smectites/SulfatesLONG TIME-ORDERED RECORD OF MARTIAN HISTORY

• Noachian to Hesperian in Age, Amazonian Processing
• Sedimentary Units May Record Climate Change Over Time

MULTIPLE GEOLOGIC, 
MINERALOGICAL AND

MORPHOLOGICAL TARGETS OF
INTEREST NEAR LANDING ELLIPSE!

MULTIPLE DEPOSITIONAL ENVIRONMENTS
WHICH MAY ALLOW CONSTRAINT OF:
• Fluvial vs. Subaqueous vs. Subaerial 
Depositional Processes on MarsLANDING ELLIPSE
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