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Evidence of Water B o et
Presence oft rﬁechanlsms to con Sntratesliie

Presence .of thermal energy sourcé*L

Evidence Of\Tﬁpld burial (water or SedinEn:

Iava ice . )«E?,ﬁ




SCIence Prlorltles:and I\/Iartlan

%
Geologic History. s

ClimateiHistorys \ Channé‘i,_ AlleysiPolar
e * deposits; %Iakes '

Chemical Evolut-i_on

Frozen inice; Current
Hydrothermal sites, Caves
“Evaporites, Endoliths, etc...

Table adapted from Farmer and DesMarais, in Landing Site Catalog
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mpact Craters?:

Wellcaelimited tepoarepay

Protected Envifonments (‘Local” Gii

Unlike:mostotherlakes; they Were at: some:

theli history assegiated with a heat SoUrce: A

_ ./ Gombining Water andl Enefay Soice




i,

'_:Peak_andﬁ‘ce-_cover

) M_elt Material, :Centrm

L

O
[EEN

(W/M**2)

+
+ lce Cowvet +
Crronarud Latent Heat Freez:ing of base
Water
H thermal and
Cﬂn}cﬁ?ﬁv& Heat Flox

1510 * 210 2510 Itnpact Ivielt

EAT FLOW

ICE THICKNESS (meters)

o Energy Sources for an impact crater lake.
Convective currents related togwater temperature
o= Lledv - zd4o” 4 variations are associated with r'o'tary currents related

TIME (years) to channel. flow. (Grin and Cabrol 1997)

Charts after Newsom et al., 1996



A Lake isTDE
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« Poorly known

222




Concentratlon
Qmment N

FLTICT.
+E LEVEL

BHIFTIHNG FACIER BELT, REFEATED
| REWOREDRNG AWMD DISSOLUTION OF BALTE

EPHEMERAL LAKES

{P lajrﬂ, Inland 5 abkha}
K&, CRUST OF . ,

orike 1.-1.lm'1-i.m;_r- B
throwgh high waker table l
CENTEAL THIN 8ALT DEF.
I ALTERH. WITH CLASTICE

the;_e wgysevg@
flow i (sevrattake 65y

"eplsodes—wrthuf. fuating levels

After Cabrol'and Grin, 1999 Icarus.




Closed Lake/Pond System
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- i IEI "OPEN" LAFE 5YSTEMS

IHFLOW
OVERFLOW

THIERFLOT
OVERTURH
WATER-FREREH /EIVER DONMIMATED
CLASTIZ BEDIMENTE. TEHD AT To:

OLIGOTROPH

LITTLE
H( PERMANENT HUTRIEHT#
HTRATTFICATION .

lake.water chemistry is river-dominat‘eg’i'_.I = 0, L

Exém];_l_e_ Qf'Upé.r_.l_:_ﬁ' i e'i'I lake system in the Search for parent-rock; S
_.Memim'-‘i;ﬁh'f:q‘.!'ﬁ@._”f Mars. Open crater (al) Episodes of flow recorded in varves;-.'ﬁw
- -éz_sﬁgﬁ_m;ﬁg;léjpprienced 4 “_°|°59d” phase -~ layers. Importafice of near-inlet shoreline =

ar befor_e fEnnel:&guﬁhroug.h th(:: rim an.d R A AL ]

outflow fro'r.h'The basin. This-episode might be

found in deep sedimentary record.

After Cabrol and Grin, 1999 Icarus.
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LAFE CHAIN
IHCREARING SALINMITY

- HTTLFATE “PRECIFIT
CHLORIDE

{ in gemiarid to arid region)

3.5N/14W

h ot impact craters:
cted byra channe‘]!.kwith
[iEcomponents:

CHIeN g0l evaporitess
‘;s,.f-r'om"‘C‘l_'t'éﬁé_.?:. '
4 s il \ .

dihe degree

is predicted'*

Jiherdegree ofisalinity;and evaporite
'f}actioning willlvary dependirig ifithe
Systemiends;by.a ¢closed or an GpPen
basin;

.'|.
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Lacustrine Deltas In Im
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Deltas provide vertical facies succession, with indication of climeie anes = as

—

amesphEre (composition;, thilckness, and graimz:size of sediment; hydroliegical |

regime; geologic history In sequence. Sites o search for 1ossiis. =




Terraces and La

Lacustrine Terrace's«. Nl
-\_-_;" !l:r-l.

Structu,ragl"Tse'r.Pa'f;es provide access, tor ancienticrust materialiand subsequent sedlmeqta y
and: geolp,gur h:s't'éry Climate accessiblerby morphologlc analysis and sediment mmeraloglcal
composition: Sites to search for fossils;




. Shorellnes"’* Moi‘mds Evaporltes

I:H‘ﬁ'."

"fl -I:Hll“ =
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Tufas Tower: sites fo

- Climate, regional*enVir; ;

- Chemistry of the bag_ig ik n !.-'
- Lifetime of crater Iake_ _:" ’
- Can host microorganisms

After Cabrol'and Grin, 1999 Icarus.
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What Enwronmen‘t*;\for Lifetin Martlan
Impact Crat’ér\\iakes AR

Water:prerequisite for [ife .
Evaporites (carbonates sulfates...): Ha‘i‘ Jof,
Caves (dissolutions thermokarst, cracks):
Sediments Endoliz_‘hs chasmoendoliths

Hydrothermal Syéfté{ﬁé Thermoph/llc Bacter/as
Ice: a/gae
,-"

o yamg:-rzmgacts
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o [ atiitudes shoulid=not be 4 ConStraint ror studll S |_t varles Wit

missIen Windew.s of opportunltles and landing pf@i flen il Hse:
ImpreVed with future technologles |

: 9us§$3(2@939)
4 'G‘ale (%37)
// Schilaparelli (2008)

~—7-km crater In Newton

- Vilany: others (Holden, Galle Pollack etc...)
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