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Models
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1. Clathratestability conditionsdetermined
usingan approach similar td#homas et
al. (2009).
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Phase diagram of J@ (black dotted line) and stability curves of,CH

CQ, N, andAr clathratehydrate.
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Depth (m)

Methaneclathrate variation of thermalhertia

Methane clathrate stability zone can significantly vary depending on the subswdaggosition.
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U Stability zones are calculated using
mean annual surface temperatures
and assuming a surface heat flow of 19
mW m=2, the presemday average value
(Parroet al., 2017).

Hydrate stability zone of simple CH, clathratesin

the martian subsurface for different thermal

propertiesin the subsurfacemodel corresponding
to thermalinertia (TI)rangingfrom 250to 2000J

m2 K1 s¥2 The volumetric heat capacityis kept

constant (1.6 x 10° J K m3) while the thermal

conductivity k is changedto 2.5 (A), 0.625 (B),
0.156(C)and0.039W m'1 K! (D)respectively
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Methaneclathrate variation otheatflow
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U The heat flux also controls the depoi obe L ""'*-...._‘ |
hydrate stability zone and mainly affects s “*--..__‘___
its base. 15 o< -

U The crust composition for this simulation 3o |

was assumed to be basalt with £H P
clathratesfilling the pore spaces. 35F |= —19mwm?
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Variations in the depth of the base of methane hydrate stability zone
asa functionof latitude fordifferent values of the heaflow (14, 19
and 25mwW m-?).
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Methaneclathrate formation in thepresenceof
Mg(CIQ), eutecticbrine

U Whensalinityincrease, thalissociation curve dflathratehydrates is shifted to lower

temperatureand higherLINJS & & wiziN&d s of the base of thiydrate stability zone
(HSZ).
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u  Mg(ClQ), exhibits one of the lowest eutectic temperature of sdlits (206K) anids presence, in
addition to shift the base dfiSZ significantly affects the top ddSzat low latitudes.
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Methaneclathrate globalmap

Layers in subsurfacé 2 RSt o6n I mnnanYo

- Between 50N and 50S: Ftlayer (1m)= Tl derived from TES M@GIsservations, 2 layer = dry basalt
- From 50 to poles: ®layer (50cm) | derived from TES MGS observatiofi$|&er =ice-cemented soil
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Depth (m) of the top of hydrate stability zonein presentday martian subsurface
for CH-rich clathratesformed from a gasphasewith 90%of methane
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U Thermalinertiahas alarge influenceon both the ice table depth and the amount of ice in

Waterice: variation of thermalnhertia

the regolith.
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Subsurface temperatures and fraction of pore space filled with ice after 10 Martian years for different thermal inertias.
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Waterice: variation otheatflow

U The ice distribution is affected by the hdbliw due to the increase of the temperature.

Subsurface temperatures and fraction of ice in pore space after 10 Martian years, calculated witHlavhe&0.0 W/n¥ (left)
and 0.025 W/ (right).
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