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Introduction:  Curiosity’s Sample Analysis at 

Mars (SAM) [1] has operated successfully on the sur-
face of Mars in Gale crater for over 7 years. During 
this time, SAM’s Tunable Laser Spectrometer (SAM-
TLS) instrument has reported occasional spikes in at-
mospheric methane detected directly [2, 3] above a low 
background level.  By enhancing the SAM-TLS sensi-
tivity by factor of ~25 using SAM’s gas processing and 
atmospheric enrichment, SAM-TLS has discovered 
that over 3 martian years, the background levels show 
seasonal variation from 0.25 to 0.65 ppbv with a mean 
value of 0.41 ±0.16 (95% CI) ppbv for the near-surface 
methane abundance [3]. 

ESA’s ExoMars Trace Gas Orbiter (TGO) [4] has 
used its NOMAD and ACS instruments to report non-
detection (upper limit ~50 pptv) of methane in the mar-
tian atmosphere above a few kilometers from the sur-
face [5]. If methane is long-lived, it is at first sight not 
possible to reconciled these two data sets. A critical 
issue is to understand to what extent the nighttime 
measurements at Gale crater are representative of the 
methane flux over the whole day and at other near-
surface locations. Day-night differences in the SAM-
TLS measurements have the potential to reduce the 
discrepancy between Curiosity and ExoMars TGO data 
sets [6], although fast destruction mechanisms are still 
required [6,7]. 

Results: We will report the results of daytime 
measurements by SAM-TLS of atmospheric methane 
and their comparison with the predominantly nighttime 
measurements made to date.  These data will test the 
model [6] of inhibition of mixing near the surface 
overnight whereby methane emitted from the subsur-
face will accumulate within meters of the surface be-
fore being mixed below detection limits shortly after 
dawn. The model-calculated microseepage fluxes will 
be presented in context with the effects of proposed 
fast destruction mechanisms that would be amplified 
during the day and inhibited overnight. 

In co-ordination with our European partners, we 
will also present the results of two intercomparisons 
with the ExoMars TGO NOMAD and ACS instruments 
during December 2019. The updated SAM-TLS results 
will be described in light of the recent detection of a 
large spike (~20 ppbv) seen by SAM-TLS during the 
night at Gale crater, and reports of other observations 

of methane spikes seen by Mars Express PFS and from 
ground-based observations. 
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