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Nili Fossae Region Mineralogic Diversity
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— High calcium
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Nili Fossae Region — igneous composition

low calcium
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pyroxene-
dominated




Geomorphic imprint of water

Mangold et al., JGR, 2007
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Phyllosilicate Distribution
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Phyllosilicate Diversity

Ehlmann et al., 2008, LPSC abstract (JGR, in prep.)
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Distinct provinces/assemblages

Ehlmann et al., 2008, LPSC abstract (JGR, in prep.)
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1. Western Nili Fossae craters (hydrated silica, zeolite)

A EHlmann et al., 2008, Phyllo; Wkshp, Patis:
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CRISM FRTOOOO9312 mineral map + CTX mosaic
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R: D2500, G: D2300, B: BD2200
hydrated Si-OH
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R: D2500, G: D2300, B: BD2200
hydrated Si-OH
zeolite (analcime)
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hydrated Si-OH as aeolian debris
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1. A hydrothermal process in Western province?

Observed Western assemblage:

Ehlmann et al., 2008, Phyllo. Wkshp, Paris

Fe/Mg smectite, chlorite, zeolite, hydrated silica/altered glass

Plagioclase, pyroxene, quartz, K, Na feldspars,

Terrestrial craters:

Typical crater alteration
assemblage (Allen et al.,
1982):

Smecite - chlorite - zeolite -
quartz - k-spar

Usually also accompanied by
either carbonate or sulfate

Basalt-seawater interaction (Cann, 1979)

celadonite
phillipsite
orthoclase

BASALT

saponite
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natrolite

chlorite

albite Greenschist

iron oxide -

— sphene

hornblende

plagioclase Amphibolite
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Distinct provinces/assemblages
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CRISM mineral maps on CTX

Ehlmann et al., 2008, Phyllo. Wkshp, Paris

Chlorite-bearing

~50 km crater
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Observed Central assemblage: Ehlmann et al., 2008, Phyllo. Wkshp, Paris
Chlorite+prehnite, illite/muscovite (little to no Fe, Mg smectite)

% abundance Can gcz)nrl?til;rr?rgrhydrothermal
smectite, metamorphic/diagenetic
K+ source alteration at depth

/\. +— Process begins T ~ 50-80°C (time & depth dependent)

1 smectite + K* -
1 illite + Na* + Ca?* + Si** + Fe?* + Mg?* + H,O

depth, T (°C)

high — carbonates (Ca, Mg, Fe)

pCO, ~

N low — Fe-rich chlorites

(Hower, 1981)
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3. Kaolinite-smectite
stratigraphy

Ehlmann et al., 2008, Phyllo. Wkshp, Paris

Kaolinite (BD2200)
Hydration Band (BD1900)

Fe/Mg Smectite (BD1900, D2300)




3. Spectral Identification — typical spectra

5x5 average, ratioed spectra
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. Kaolinite-smectite stratigraphy

Kaolinite
Hydration Band

Fe/Mg Smectite Ehlmann et al., 2008, Phyllo. Wkshp, Paris
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3. Kaolinite-smectite
stratigraphy
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Ehlmann et al., 2008, Phyllo. Wkshp, Paris




Ehlmann et al., 2008, Phyllo. Wkshp, Paris
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3. Kaolinite-smectite stratigraphy - hypotheses

Why do we see a distinct kaolinite layer capping both in-situ and
transported smectite?

 Enhanced Weatherlng Ehlmann et al., 2008, Phyllo. Wkshp, Paris

1) basalt - Fe/Mg smectite [e.g. (Fe, MQg),(Si, Al),0,,(OH).]

2) more leaching = loss of Ca2*, Mg?*, Fe2* ions -
kaolinite - Al,Si,0.(OH),

Terrestrial analog: soil formation

e Further east, the presence of olivine changes the dominant
alteration mineral from kaolinite to magnesium carbonate




Ehimann et al., 2008, Phyllo. Wkshp, Paris . - 4. Carbonate-olivine-smectite
~ ANLAE  stratigraphy
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himann et al.; 2008, Phyllo. Wkshp
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Distinct provinces/assemblages

Ehlmann et al., 2008, LPSC abstract (JGR, in prep.)
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Multiple episodes of aqueous activity -
distinct provinces of alteration

Nili Fossae hydrated mineral formation scenario
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e Understanding the terrestrial settings for hydrated
mineral assemblages found in Nili Fossae will be
essential to understanding their formation setting on
Mars.




