Rationale for Hematite Sites

Mineralogy and petralogy provide critical mputs to

Interpreting geologic processes

e \Volcanic, lacustrinne; chemical precipitationy acalianyetc

AlinclelesiciCele peintiio:
VA Nfarsraominated by volcanic processes
CVevlitde chemicelhweeihelinge

U N ereviceneeielr ceubengles ersicniticent cleve

Hresenceofcrystalline hiematitesignaturerargues tfopunicue

chiciicel pueccssaith hich prebebility/ einveiels




TES Hematite Abundance




Global Mineral Mapping Summary

pDust-free surfaces are volcanic materials
Qlivine detected in lacalregions
Noevidence for cartbonates

Unveetherceienvceldvalceiherceveleznic compositions

(basalttorandesite)

Sy eepriel hemelle sitcs mincleleey eiethel veeiens LilGly,

10 L ceminglee by veleacnie melelicls
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Sinus Meridiani Geologic Setting

Basaltic rock with 10515% hematite
Layered, friable; stripped deposits
In=place rock unit

Hematitesrichunit isstratigraphicalliy-above cratered
hichlenes

Feeicncluline by thersis Upliiv (hillips ciel),

Selllelee pepuleticn eichest clelels implics cneicnt
culicee (hheiimenn cne ethels)

Distinet ppeilelion eiverne Clelels Sueecsis ieeent
exiutnation(Hattimanirancorathers)




Hematite Formation Mechanisms

1) €hemical Precipitation = Extensive near-surtace water

) Brecipitation from ambient; Ee-richiwater (oxicde iron

rormations)

2 LEuceipitcien e hwvereithicimel iieics

J) Eowstemperaturedissolutionanc precipitatron through

nebilc eretneeieleeehinge

4) Suiceecaveeilheline ene cealines

1) Uhcumel edection eiimeenctitcich leve

ehristensenetrai2oil




Ambient’ Aqueous Processes

e Precipitation from standing water:
(€hristensenetal.:2000)

Bro caon
o Layereds frrableunits s Goethite not rematite
TAramand@phirare basins e Requirescehydrationor

celvetelizetion




HydrothermaliProcesses

o Circulation'of water through rock or saturated sediments:

(€hristensenetalk2000)

Pro con

e Precipitationat ematite e Lack of heat'source
e Bvicdence ot wateratother sites

s Evidenceotsediments




Igneous] Processes

o lgneaus Intrusion/lgnimbrite:

(Noreen et alki-2000)

Ero

o Layered units possiblytuits
e Brrablerceposits
e Basalticompositoin

con

e Requires unique
Veleznie celesitien

e Saurce region




Ashiinduration

o Induratedivolcanic airiall:

(Hynek'etal:2001)

[2{00)
e Widespread brightancicark
layerediclepasits

VlaichlvAalicble = csh

VlaGeiengl/elebel cenclelions

con
¢ Hematite rormation
neehanismenceleel:
UlsEeellcelpesition

e Source reqrons?




Other Mechanisms

o Lowstemperature dissolution and precipitation through

mobile ground water leaching

o Requires extensive sutface water - noother

netpheleeicievictnees

e Suttace weatheringancdcoatings

eVAppears unlikelydue toexcellentcorrelattotrwith
geolagreunits

S Lypicaliy procduces redy notgrayy hematite




Festable Rypotheses:
What WillMER Bayload Lo?

o Lacustrine
o« Sedimentary structures, sotting, bedding, grain size
o Pancam, Viicroscopic Imager
o Viajorand mimorcomponent mineralogy
o iin=IESYAPXSS Nlossbauer; Pancam

U laveretheumel
U lineleleeys elicletion
o Pancany Viicroscopic Irager
o Hrecipitationgveinsycements
o Hancaiy Viicroscope linager




Festable Rypotheses:
What WillMER Bayload Lo?

e [gneous
o Large- andsmallsscale volcanic structures
e Pancam, Nlicroscopic linmager
o Vlineralogy
o VIS ESyAPXS; Mlossbauer; Bancam

o Incuratedrairtall
U Clein size) vetneine, seitine, beeseine)
o Pancamny Viicroscopic Iiager
U CGless ene eshvve: beseliie ereins
S nisiES
U inelr minelieleey
SYARPXSY Nfossbauer




Meridiani “Hematite” Sites (MER-A=White; MER-B=Green)
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Summary

Bresence of unique hematite mineralogy has ledto
rormulation of multiple testable hypotheses

Nost hypotheses imnvolve sighnificant amounts of | liquich water

o Minreralization requires long-term stability ot liquich water
nearsuttace

e fimeiseriticaltooriginandsurvivalotlite

Hematite sites-areraniyllocationson Viars withiproven
gccurrence ata possiblewatersre latedmineralogy

Cevelceitichle cepesits cecurin el hemetile sitecs
S Suggestssedimentatyortgin

o Vlore ikely torpresetve pracductsand recarchoreatiy
chietic el bietic cnviteninenis then veleznic, ilmpeet,
neizimelhice, el cresiengl cnvirenienis




