Astrobiology Science Conference 2017 (LPI Contrib. No. 1965)

3448 pdf
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Introduction: The presence of methane in the Mar-
tian atmosphere has been a photochemical mystery , in
particular following the claims of high concentrations
(2410 ppb) and significant temporal and spatial varia-
bility based on Earth-based observations of Mars[1].
These variations — on the timescale of Martian seasons
- were inconsistent with photochemical models[2] that
suggest the lifetime of methane on Mars should be ~300
years. Missions like Mars Science Laboratory (MSL)
have since then, shed some light on this methane mys-
tery, with various measurements taken with the Sample
Analysis at Mars instrument (SAM). SAM has detected
lower CH4 concentrations, but also has observed varia-
tions in the CH, concentrations. This variance in signal
suggests a very localized source at the surface with a
seasonal dependence that we have investigated using
modeling techniques.

Methods: We utilized a 1D photochemical model to
produce steady-state atmospheric simulations; we cal-
culated the surface flux needed to sustain methane at the
highest and lowest MSL measured methane concentra-
tions. We also used time dependent calculations corre-
sponding with solar angle calculations to evaluate the
time dependence and seasonal dependence of methane
in simulated atmospheres (Figurel). Our findings sug-
gest that it is theoretically possible to build up methane
on time scales consistent with MSL measurements us-
ing the required methane fluxes calculated from steady-
state simulations. We will calculate the fluxes of me-
thane needed to sustain the background methane meas-
urements taken by SAM, and discuss what sources
could create these methane fluxes. Similarly, we will
calculate the fluxes needed to create a temporary spike
and a temporary deduction in methane concentration
measured by SAM, according to the timescales between
methane measurements.

Conclusion: This work could help constrain the dif-
ferent sources of methane near the surface, and recon-
cile the measurements with photochemical modeling.
The background concentrations of methane measured
through most of the MSL mission, could be explained
by the UV driven degradation of Martian organics near
the surface. We suggest that by starting at these back-
ground concentrations it is possible to create MSL me-
thane concentrations on short time scales consistent
with observations.
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Figure 1: The temporal response to changing CH,4 fluxes. We
let the CHy4 build-up starting at model default concentration
(¥5x10%) and ran it for one month at the fluxes required to
produce the measured CH4 concentrations within one month.
We then started with the measured CH4 concentration and
ran the model with our default flux for one month.
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