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Climate Change on Mars at Columbus
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Columbus Crater: Overview
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Ground-water filled paleolake P . fi//”;,\”’.‘;’,}»'ﬁ o
basin Vo (L
~110 km in diameter

Estimated 1.5 km depth of
sedimentary and/or volcanic
infill

Excellent crater retention for
age dating

Diversity of Noachian &
Hesperian aged deposits and
outcrops

High diversity of aqueous
mineral deposits

Columbus Crater Wray et al,, 2011
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Pilot Range

 proteobacteria

® Acidobacteria

Firmicutes
" gacteroidetes
® Cyanobacteria
" planctomycetes

Gemmatimonadetes

Core Section 1D

Actinobacteria

® Euryarchaeota
Lentisphaerae

wop1

® Verrucomicrobla

® Unassigned

# Other (< 1%)

Phylum Level Relative Abundance

nch et al., 2015

Columbus Crater
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Science Site Criteria

) Zlalelslelg| 3
Site Factors clelgl|glc|g @
wlo|lonln|n | N
o Potential for past habitability ° ° (6,0)
'8 Threshold
= Potential for present habitability/refugia 2/1?21?21?2(?|(0,0)
0
< Qualifying Potential for organic matter, w/ surface exposure e|O0O|oe 0|0 e (5,1) Key
o Threshold Noachian/Hesperian rocks w/ trapped atmospheric gases [ NN BN TN BN 2NN J (6 0)
S ’ ) Yes
3 Meteorological diversity in space and time ° ° e o (4,0) o | Partial support
or Debated
'% High likelihood of surface-atmosphere exchange ° ° ° (3,0)
< | Qualifying No
8 Amazonian subsurface or high-latitude ice or sediment ojlojo|joOo|O|O (0,6)
= ? Indeterminate
2 High likelihood of active trace gas sources 21?2(?2|1?]?(?] (0,0)
ge o geolog datab oo o e o (50)
Threshold d of aqueous pro oo g0 e le (6,0)
0 0 ; g g o oo |0 |0|e (6,0)
8 d e0 RO ed O DIro e O d ere e (3’0)
3 car-surface ice, glacial or permafrc 21?2[?]?2]?[?] (0,0)
(%)
§ 0a an or pre-Noa an bedro O O (0’2)
Qualifying outcrop emna agnetizatio o) ol (0,2)
P a econda and ba 0 g pact depo [ ] [ ] [ ] (3’0)
al fe e egional or global conte [ ] (1’0)
Dive of aeolia edime d/or landfo [ ] [ ] [ ] (3,1)




AR
Site Factors g ; @
w
Engineering Meets First Order Criteria (Latitude, Elevation, Thermal Inertia) o @ (2,0)
Potential for ice or ice/regolith mix (0,0)
Potential for hydrated minerals ) (1,0)
o Quantity for substantial production ? (0,0)
§ Threshold Potential to be minable by highly automated systems ? (0,0)
© § Located less than 3 km from processing equipment site (0] (0,1)
= ;_ Located no more than 3 meters below the surface ® (0,1)
..3 % Accessible by automated systems o (0,1)
‘15 = Potential for multiple sources of ice, ice/regolith mix and hydrated minerals (0,0)
o Qualifying Distance to resource location can be >5 km ° (1,0)
[ Route to resource location must be (plausibly) traversable (1,0)
.5 CE” ~50 sq km region of flat and stable terrain with sparse rock distribution ol (o,1)
Q g Threshold 1-10 km length scale: <10° o| (o,1)
-a cEn Located within 5 km of landing site location ol (o,1)
- I Located in the northern hemisphere (0,0)
(11} E Qualifying Evidence of abundant cobble sized or smaller rocks and bulk, loose regolith (1,0)
E O Utilitarian terrain features ? (0,0)
G _5 ° (1,0)
o B
E u?_, é Qualifying Eg:g;
© a O (0,1)
a g Potential for metal/silicon ° (1,0)
(7)) g Potential to be minable by highly automated systems (0] (0,1)
.- & | Threshold Located less than 3 km from processing equipment site (0,0)
ﬂé Located no more than 3 meters below the surface ° (1,0)
§ Accessible by automated systems (0] (0,1)
@ Potential for multiple sources of metals/silicon ° (1,0)
_,g Qualifying Distance to resource location can be >5 km ° (1,0)
= Route to resource location must be (plausibly) traversable [ (1,0)

0 O
Key
[ ] Yes
o Partial Support
or Debated
No
? Indeterminate
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15t EZ Workshop for Human Missions to Mars

Northeastern Shore
e 194.2591°E, -28.883° N

 Most exposed light toned
units & highest diversity

of aqueous mineral
deposits

Jarosite

Columbus Crater Wray et al., 2011
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D11 Crater
e 194.2591°E, 29.581°S
e Stratigraphic context
* Possible RSL

Columbus Crater




Wray et al., 2011

Columbus Crater




ROI'4 /
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Pedestal Crater
e 193.603°E, 29.345°S

Columbus Crater



Science ROI'5 (
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Dual Craters
e 193.599°E, 29.973°S

Columbus Crater



ResourceROIT
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CRISM Coverage HiRISE Coverage

Columbus Crater



Highest Priority EZ Data Needs /

15t EZ Workshop for Human Missions to Mars

* Science Coverage
— HRSC coverage of crater rim & basin floor
— CRISM coverage of the Northwest crater Rim

— General HiRISE coverage of the crater rim and
basin floor

* Resource Coverage
— General HIiRISE coverage of basin floor

Columbus Crater 15



