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Gale Crater: Clays and Sulfates on SE Mound

Nontronite w/ Al-phase/substitution
Mg-sulfate?

Mg-sulfate?

C
R

IS
M

 I/
F 

R
at

io

Wavelength (um)

1.04

1.08

1.12

1.16

1.2

1.2 1.4 1.6 1.8 2 2.2 2.4 2.6

Kieserite in SE Portion of Gale Mound

C
R

IS
M

 I/
F 

R
at

io

Wavelength (um)

� � � � � O� � � T� E� T� � 	
   DA�

Tuesday, May 17, 2011



� � � � � 	
   A� � 	 � � 
 � � � � e� 
 �

AD� � �� � � �  � . �  � � � 1.1� �� � � � � � � S) M� � � f�

 � � a � � � � � � � � 
 � � � � � � . � r � 
 .  � . �� e � . � � � � � � �


 .  � 	
   �  �� � � � � � � � . �� .1

Tuesday, May 17, 2011



2

1
Units can be correlated
between canyons
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Sclae bar is 500 m

Matching beds with CTX mosaics
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Contact between
lower and middle unit

Contact between
middle and upper unit
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Distinctive ‘Marker Bed’

- dark & smooth

- may be dark from debris or the
 tone may be an inherent property of the rock
(images suggest latter is primary cause)

- can be traced over long distances

HiRISEHiRISE
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Marker bed is also present in the SE section 
of the mound; mineralogy of SE section is 
similar to what is observed in NW section.
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Results of Tracing Beds
Using HiRISE, CTX, & MOC

Contact between
bright lower beds &
darker middle beds

Contact between darker 
middle beds and 
brighter upper beds

Beds exposed in large canyon
are the same beds exposed on 
the north of the mound.
(near the MSL landing ellipse)
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Curiosity	
  would	
  be	
  able	
  to	
  
examine	
  clear	
  varia6ons	
  in	
  
mineralogy	
  possibly	
  linked	
  to	
  

environmental	
  changes.

-­‐	
  Lowermost	
  strata	
  exhibit	
  sulfate	
  	
  
	
  	
  	
  	
  	
  	
  signatures,	
  someWmes	
  with	
  
	
  	
  	
  	
  	
  	
  crystalline	
  Fe-­‐oxides	
  
	
  	
  	
  	
  	
  	
  (hemaWte).

-­‐	
  Clays	
  are	
  in	
  thin,	
  recessive	
  beds	
  	
  
	
  	
  	
  	
  	
  located	
  just	
  below	
  the	
  
	
  	
  	
  	
  	
  lower/middle	
  unit	
  contact.

-­‐	
  A	
  darker-­‐toned	
  unit	
  with	
  
	
  	
  	
  	
  	
  	
  kieserite	
  overlies	
  the	
  clays;	
  	
  
	
  	
  	
  	
  	
  	
  some	
  strata	
  have	
  
	
  	
  	
  	
  	
  	
  polyhydrated	
  sulfates	
  and	
  
	
  	
  	
  	
  	
  	
  Fe-­‐oxides;	
  other	
  strata	
  may	
  
	
  	
  	
  	
  	
  	
  contain	
  leached	
  smecWtes.

Mineralogic	
  changes	
  are	
  clearly	
  
linked	
  to	
  stra6graphic	
  changes.
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Changes in Alteration Minerals = Changes in Geochemical Conditions

Upsectio
n

Although sedimentation rates are unknown, it is reasonable to believe that thicker 
rock sections record longer periods of time.

A >5 km section with several unconformities has the potential to record a significant 
fraction of Mars’ history, possibly billions of years.

Changes in mineralogy correlate with changes in stratigraphy.
Variations in stratigraphy are consistent with changes in depositional environments.

Gale Crater may record the ‘drying out’ of Mars from the Noachian to Amazonian.

Apparent Lack of Hydrous Phases
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