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OverviewOverview

ComancheComanche

Home PlateHome Plate

• Spirit identified two locations with clear evidence for abundant water
• Opaline silica (up to 92 wt%) occurs in outcrops and soil adjacent to

“Home Plate”
• “Comanche” outcrops contain ~25 wt% Mg-Fe carbonate(s)



Home PlateHome Plate
~80m

HiRISEHiRISE



HiRISEHiRISE

Silica Soil at Home PlateSilica Soil at Home Plate

MIMI ~3 cm across

APXS: >90% SiOAPXS: >90% SiO22
1.2% TiO1.2% TiO22

No sulfur enrichmentNo sulfur enrichment

Squyres et al. [2008]

Pancam approximate true color



HiRISEHiRISE

Silica Outcrop at Home PlateSilica Outcrop at Home Plate

Clara_Zaph4Clara_Zaph4

~12 cm diam.

Elizabeth MahonElizabeth Mahon

Pancam approximate true color



HiRISEHiRISE

Silica Outcrop at Home PlateSilica Outcrop at Home Plate

Clara_Zaph4Clara_Zaph4

~12 cm diam.

Elizabeth MahonElizabeth Mahon

MI ~5 cm across

APXS: >72% SiOAPXS: >72% SiO22
No sulfur enrichmentNo sulfur enrichment

Pancam approximate true color

Squyres et al. [2008]Squyres et al. [2008]



HiRISEHiRISE

Silica Outcrop at Home PlateSilica Outcrop at Home Plate

Clara_Zaph4Clara_Zaph4

~12 cm diam.

Elizabeth MahonElizabeth Mahon

MI ~5 cm across

APXS: >72% SiOAPXS: >72% SiO22
No sulfur enrichmentNo sulfur enrichment

Pancam approximate true color

Squyres et al. [2008]Squyres et al. [2008]

MI ~3 cm across

Norma  Luker:
brecciated



HiRISEHiRISE

OpalineOpaline Silica at Home Plate Silica at Home Plate

Clara_Zaph4Clara_Zaph4

Soil
Crushed opal-A from sinter
Outcrop
Soliid opal-A from sinter

Squyres et al. [2008]



~30 cm~30 cm

OutcropOutcrop Characteristics Characteristics

Home PlateHome Plate

Ruff et al. JGR  [2011]

NavcamNavcam

~4 m~4 m



a

Eroded stratiform outcrops

Ruff et al. JGR  [2011]

Pancam false colorPancam false color



H o m eH o m e    P l a t eP l a t e

~80 m

Outcrops found in localOutcrops found in local  
topographic lowstopographic lows

Ruff et al. JGR  [2011]



Origin HypothesesOrigin Hypotheses
Hot spring sinter:Hot spring sinter:
Consistent with stratiformConsistent with stratiform
outcrops, porous andoutcrops, porous and
brecciated textures, andbrecciated textures, and  
lack lack of sulfur enrichmentof sulfur enrichment

Fumarolic silica residueFumarolic silica residue::
InconsistentInconsistent with stratiform with stratiform

outcrops and outcrops and lack oflack of  
sulfur enrichmentsulfur enrichment

Yellowstone National Park   

Sulphur Sulphur Banks, Banks, HawaiHawai’’i   i   Ruff et al. JGR [2011]

Both are habitable environments on EarthBoth are habitable environments on Earth



Comanche CarbonateComanche Carbonate

Spirit encounteredSpirit encountered
Comanche outcropComanche outcrop
December 2005December 2005
(sol 695)(sol 695)

EldoradoEldorado

Husband HillHusband Hill



Mössbauer and APXS

Comanche Spur Pancam false-color

~2 m

Morris, Ruff et al. (2010)

““FinsFins””



Mössbauer and APXS

Morris, Ruff et al. (2010)



Mini-TES on ComancheMini-TES on Comanche
Ditsakana 

Kewatsana Kewatsana 

Saupitty Taabe 

Tenawa Tenawa 
~7m~7m

ComancheComanche
ComancheComanche
SpurSpur



Deconvolution of Deconvolution of Saupitty Saupitty SpectrumSpectrum

SaupittySaupitty

Comanche Pancam approximate true color

Morris, Ruff et al. (2010)

No phyllosilicates

“Amorphous silicate of
basaltic composition”

Area %



Algonquin outcropsAlgonquin outcrops

Haskin Ridge StratigraphyHaskin Ridge Stratigraphy

Seminole outcropsSeminole outcrops

LarryLarry’’s Bench outcropss Bench outcrops

Haskin RidgeHaskin Ridge

Comanche outcropsComanche outcrops



Comanche Comanche vsvs..
AlgonquinAlgonquin

Algonquin outcropsAlgonquin outcrops

Comanche Comanche SaupittySaupitty



Deconvolution ofDeconvolution of
Comanche withComanche with

AlgonquinAlgonquin

Algonquin outcropsAlgonquin outcrops

Comanche Comanche SaupittySaupitty

Average Algonquin 69
Basaltic glass 13
Mg-Fe carbonate   9
Fe carbonate (siderite)   6
Mg carbonate (magnesite)   3
Spectral rms(%)             0.120

Comanche Saupitty
Model



• Abundant Mg-Fe carbonate is distributed
homogeneously throughout the Comanche
outcrops, not just in veins

• Carbonate possibly is zoned and appears to have
formed in Algonquin class precursor rocks

• No crystalline mineral phases associated with
alteration of mafic rocks are evident; olivine still
abundant

Summary

Comanche Pancam false-color



• Morris et al. [2010] suggested hydrothermal
activity; probably requires remobilized
carbonates from carbonate-rich precursor

• Ruff [2011] alternative is evaporative precipitation
from floodwaters or lakes onto existing rocks

Origin Hypotheses

Comanche Pancam false-color

McSween H.Y.Jr. and Harvey R.P. (1999) An evaporative model for formation 
of carbonates in the ALH84001 martian meteorite,
International Geology Review 40, 774-783.


