The Search for Signs of Early Life and Prebiotic
Processes by the Perseverance Rover Mission




Viking Orbiter Image of Margaritifer Terra

Carr (1997)



Ancient Lake in Jezero Crater

Bl 5im



Minerals in Jezero Delta
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Rocks and Minerals That Can Preserve
Organic Matter and Biosignatures
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Magnesium Carbonate Minerals Around a Modern
Lake

Balci et al. (2020), Bosak et al. (2021)



Present in Lacustrine Mudstones
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Timing and Nature of Martian Geologic Processes

/ Was there life on Mars?
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/ How long did the Jezero lake persist?
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Collecting Samples for Astrobiology
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3900 Ma
Late Heavy Bombardment
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Grotzinger/Jordan, Understanding Earth, 8e, © 2020 W. H. Freeman and Company



3.47 Ga Silicified Microbial Mats
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3 Billion Year-Old Stromatolites
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(Petroff et al., 2010; 2013; Bosak et al., 2009; 2010; 2012; 2013; 2021; Daye et al., 2019)



Organic Preservation in Rocks That Contain
Rapidly Deposited Fine-Grained Minerals

3.25 Ga shales 3.2 Ga Moodies Group
Fig Tree Group (Hofmann, 2005)Lalla Rookh (Stiieken and Buick, 2018) (Javaux et al., 2010)



Units Sampled and Their Ages

1 km

Ga = billions of years old



Timing and Nature of Martian Geologic Processes
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Timing and Nature of Martian Geologic Processes
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Rover Payload
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Abrasion and Coring







Entry, Descent, and Landing




Mars 2020 Landing Video




Sampling Path
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Sedimentary Rocks From the Fan and the Viorgin

, L .
. N
- l' "1“ ) X - \ ‘
. 4 h . .

‘.. % y "" 'r_' .
) o s + _.{‘.' \".l} - ~
Y e N ) l
. . 4 ) 2t ,.‘3 \‘ ’ -
' ‘b'\'- '.'.}.c'; £
f/ ' b . s 4 - F w5 :
/ : " W) e -{s’ P(‘ :
u".“ i ’ N
B o7y / £
T S X R 0, :
JEIERL ko N S \ / ’
DR e Y | '
sl ’ . .
. (1% . i
, .1‘ >
1 4 \.")l"l': 4
' '.A-‘, : 4
.‘:‘:.
K
T0r; A
RE "
At n
‘ ’1/ ;“-"': : \ ; e _ 4
i g p,
e X

I
NN T 7
~',~‘,g’.\g€tﬁ.ﬁ\,‘ p {& s ,{’
MR S / ..\_\ \ . LR Three Forks Depot
I

0 500m 000Nk m .

Mostly sandstones, most contain carbonate, some also contain silica
Fine-grained sulfate-rich rocks at the fan front




Collected Samples and Astrobiology

Was there life on Mars?
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- First samples of extraterrestrial
sedimentary rocks that were deposited by
water

 No clear evidence yet for organic matter

or fossns ' | - ;;-.;.‘ ‘ i
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may allow for a warmer early Mars @
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