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Introduction: The goals of the Mars Science
Laboratory(MSL) areto assesghe pastand present
geologyof Mars andthe potentialhabitability for as-
trobiologic studiesand future humanexploration.Se
lection of a landingsite consistentith all thesegoals
while maintaininglanding safetyand operationalcon-
straints is thus critical.

Gale crateris a ~140 km diameterNoachianage
impactcraterat5.2;S,222.3jW.A 40-50km wide, ~5
km high moundof sedimentaryocks coversmost of
the northwesterrcraterfloor. The moundis remark-
ablebecauseét consistsof hundredsof rock layersthat
aretensof m thick, andbecausehe top of the mound
is topographicallyhigher than the rim of the crater
itself [1]. Within Gale,an extensivestratigraphicse-
tion of layeredrocksandobviousangularunconformi-
tieswithin the sectionrecordlong periodsof geologic
time andimportantly,large-scalehangesn the depo-
sitional and erosionalhistory. The interior of Gale
crater also provides an outstandingenvironmentin
which to test MarsChabitbility. We believethat the
site also meetsthe EDL, Trafficability, and Planetary
Protectionrequirementof the MSL Project,although
the most interestinggeologicalareaswill require a
drive from a nearby landing site.

EDL and Trafficability: Thereis no reasonto
land MSL on the mounditself becausehe interesting
geologyis exposedn thelower slopes(nor would such
a landing satisfy EDL or trafficability constraints).
Instead,it would be desirableto land on relatively
smoothinter-craterdepositionalfans matrials that
weretransportedhrougha valley cut throughthe cra
ter wall (Fig. 1). MSL would thereforeutilize its
planned'go to" capabilityto drive to the moundmate-
rials. The landingellipseis at a MOLA-derived elewa-
tion of about-4.5km. A numberof trafficableroutesto
and into the mound can be identified in MOC images.

The Site and Science:A numberof studiege.g.,
1-4] haveshownthat the centralmoundof Galecrater
consistof indurated Jayered possiblyrocky materials
partially coveredby dust. Compositionalinformation
on thesematerialsis thusfar ambiguoushecausesig-
nificant dustand sandcoverreducesspectralcontrast
in currently-availableremotesensingdata. The dis-
tinct layering of theseoutcropssuggestshatthe rocks
aresedimentaryalthoughanigneousorigin cannotbe
ruledout. The angular unconformitiesfilled and ex-

humed channels, and other buried and exhumed ero-
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Fig. 1. Best-location 20-km diameter MSL landing
ellipse in northwest Gale Crater, near 4.6°S, 222.8°W.

sionalsurfacegecordsignificantchangesn the depo-
sitional and erosionalregimeof this regionregardless
of the rock type, andthesechangegecordsignificant
climatic changen at leasta regionalscaleduring the
Noachian. Apparently, Gale and perhapsmuch of the
surroundingregion was completely buried and ex-
humed, at least once.

The objective here would be to investigatethe
compositionand origin of the layers and the fan
(within the ellipse). Explorationof the diverserange
of accessiblematerials and geologic relationships
maximizesthe probability of a thoroughhabitability
assessment during the MSL primary mission.
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