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Next to the hydroxyl radical (OH), atomic chlorine (Cl) is often regarded as a potentially significant sink part-
ner for methane (CH4) in the troposphere (see, e.g., [1] and refs. therein), as suggested by the analysis [2] of
13C(CH4) isotope observations in the remote marine boundary layer (MBL) in the extra-tropical Southern Hemi-
sphere (ETSH) in 1994-2000. Subsequent theoretical work [3] indicates that methods of [2] are problematic and
may yield spuriously large estimates of the 13C(CH4) sink effective fractionation (εCH4). The latter, inferred to be
(7-15)h, was attributed to a (2-4)% loss of CH4 via Cl. Nonetheless, neither do [2] and [3] provide means of un-
ambiguously rejecting the MBL CH4+Cl sink hypothesis, nor do they account for variable and dissimilar (global)
trends in CH4 mixing ratio and δ13C in the 1990s. On the other hand, a recent detailed study [4] suggest that up to
2.5% of the tropospheric CH4 sink should occur via Cl, a figure surprisingly close to that of [2]. Therefore is the
question: Can we constrain the tropospheric CH4 Cl sink?

In an alternative approach we analyse the observations of carbon monoxide (CO) isotope ratios, which were per-
formed in the ETSH MBL concomitantly. Produced in the CH4oxidation cycle, CO allows an independent estimate
of the changes to the 13C(CH4) sink effective fractionation, i.e. by looking at the main reaction product (as op-
posed to residual) of atmospheric CH4. Using the results of the comprehensive AC-GCM EMAC model [5], we
quantify the CH4-derived fraction of CO in the ETSH and estimate the upper limit of the CH4+Cl sink variations.
These are very unlikely to have caused εCH4 changes larger than ±2h in 1994-2000, even if the tropospheric
yield of CO from CH4 (the largest uncertainty factor of the CO tropospheric budget to date) were as low as 0.7.
Furthermore, closing the ETSH and global 13C(CO) budgets suggests that the Cl sink plays a very small role in
the removal of CH4 from the troposphere.
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