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Objectives:   
The possible detection of methane on Mars 

[1,2,3,4] has revived the possibility of past or extant 
life on this planet, despite the fact that an abiogenic 
origin is thought to be equally plausible. An intrigu-
ing aspect of the recent observations of methane on 
Mars is that methane concentrations appear to be 
locally enhanced and change with the seasons 
[3,4,5]. This contradicts the logic that a gas of life-
time much longer (~330 years) than the time re-
quired for global mixing should have a constant and 
spatially uniform distribution [6]. We will review in 
this paper our current understanding of the methane 
photochemistry. Assuming a methane source exists 
at the surface of Mars, we will present its expected 
distribution in the atmosphere, and investigate the 
possible processes that could lead to methane vari-
ability. These mechanisms could for instance involve 
atmospheric chlorine, interactions of methane with 
the surface, or electrochemical processes. Finally, 
we will examine the chemistry of the hydrocarbons 
produced by the degradation chain of methane, such 
as formaldehyde (CH2O), methanol (CH3OH), or 
ethane (C2H6). These species are often cited as 
measurable markers of a possible Martian hydrocar-
bon chemistry, and are among the key targets of the 
next Exomars Trace Gas Orbiter mission. Using 
three-dimensional simulations, we will determine 
what quantities of these products can be expected 
from the amounts of methane currently detected on 
the planet. 

Method:   
We have employed an updated version of the 

LMD Global Climate Model with interactive photo-
chemistry, extensively described in [7]. Hydrocarbon 
and chlorine chemistries have recently been imple-
mented in the model, as well as other various im-
provements that will be detailed in the presentation. 
This new version of the GCM provides a compre-
hensive description of the chemistry of CO2, CO, 
oxygen, hydrogen, hydrocarbons, and chlorine by 
means of 31 species and 107 chemical or photolytic 
reactions.  
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Figure 1. Zonally-averaged distributions of methane (top), 
formaldehyde (middle), and methanol (bottom) calculated 
by the GCM for Ls = 0-5°. The model includes a local 
source of methane at the surface which maintains an equi-
librium value of 10 ppbv. 


