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Algonquin olivine- —s ) &=
rich outcrops

!Canadian 2Barberton
Algonquin ferropicrite komatiite
(APXS) tuff (2.7 Ga) tuff (3.3
Si0,  40.6
TiO, 0.35
AlL,O; 4.0
FeO,,, 21.2
MnO 0.38
MgO 22.3 . 31.90
Ca0 2.6 . 3.26
Na,0 1.6 . 0.09
K,0 0.12 . 0.01

! Goldstein and Francis, 2008; “Thompson Stiegler et al., 2010 1 Tm Microscopic Imager (Ml)




Algonquin olivine- —s
rich outcrops
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Geomorphology: Bouldery knobs and ridges and |
toned fractured material — all the same? |

Atacama ashfall tuff
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Note lack of craters among the
bouldery knobs and ridgesand
light-toned fractured material
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New paradigm: Olivine-rich, higher inertia
surfaces with poor retention of small
craters are friable bedrock vs. lower inertia,
crater retaining lava flows, which are
regolith (Rogers et al., 2018)
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THEMIS
Bands 9/7/5
Decorrelation
Stretch (DCS)

The most
olivine-rich
place on the
planet

Magenta to purple

hues are olivine-rich
materials

Hamilton and Christensen
[2005]
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THEMIS
Bands 9/7/5
Decorrelation
Stretch (DCS)

Magenta to purple
hues are olivine-rich
materials (the most
olivine-rich on the
planet)

Hamilton and Christensen
[2005]
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MT LTE B Mottled Terrain (MT): Part of a larger, regionally identified olivine- and
s carbonate-bearing unit [Ehlmann et al., 2008b, 2009; Mustard et al., 2009];

o U Light-Toned Floor: Potentially equivalent to MT Goudge et al., 2015
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LTE Mottled Terrain (MT): Part of a larger, regienally identified olivine- and
carbonate-bearing unit [Ehimann et al., 2008b, 2009; Mustard et al., 2009];
¢ Light-Toned Floor: Potentially equivalent to MT Goudge et al., 2015



49th Lunar and Planetary Science Conference 2018 (LPI Contrib. No. 2083) 1545.pdf

ORIGIN AND EMPLACEMENT OF THE CIRCUM-ISIDIS OLIVINE-RICH UNIT. C. H. Kremer", J. F.
Mustard', and M. S. Bramble', 'Department of Earth, Environmental and Planetary Sciences, Brown University,
Plo\ldeme RI 02912 ( th1st0pheliklemel@b10wn edu)
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Conclusion: The circum-Isidis olivine-rich unit is likeliest to have been emplaced as an ash fall
deposit.




A carbonate origin hypothesis: Widespread alteration of Mg-rich olivine tuff by carbonic acid
| rain could lead to Mg-rich carbonates; Catling (1999) notes that water in equilibrium with a 1
bar CO, atmosphere would produce carbonic acid with pH =3.9 and stoichiometric

= dissolution of olivine, resulting in carbonates; Jakosky et al. (2018) model at least a 0.8 bar
- CO, atmosphere on early Mars.
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Jezero Concl usions Columbia Hills

* Olivine-rich ferropicritic ashfall tuff best describes the
Algonquin class rocks in the Columbia Hills, which alter
to produce Mg-Fe-rich carbonates

e Terrains in the Nili Fossae region display comparable
characteristics

* Together, these rocks likely represent mantle evolution
and volcanic processes on early Mars

* The carbonate alteration may represent a planet-wide
process, like carbonic acid rain from a dense CO,
atmosphere



