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Substantive comments:
1. The authors undertake a nice study of the globathame budget and its likely evolution

over the past two decades, including a few scesdhniat test assumptions about key
source and sink strengths. However, in my view rémge of scenarios is quite restrictive,
failing to consider the possible implications ofreorecent developments reported in the
literature. These are covered in the remaining Sguttive comments”.

The authors do not address the possibility of paspheric chlorine sink which according
to Allan et al. (2007) removes about 25 T¢ yinter-annually varying with a range 13—
37 Tg yrY) from the marine boundary layer. Such a sink,aalgh natural, should be seen
in the context of a mismatch between the authomletied source and sinkF(t),

(source exceeds sink by too much) during the aptigenic era, averaging 25.9 Tg'yr
over 2000-08 (p. 6783). The chlorine sink has gtramifications for isotopic balance as
it strongly discriminates betweé?CH, and*?CH,, suggesting that a sink-weighted
isotopic fractionation factor for tropospheric rerabcould be near 0.992 (Lassey et al.,
2007).

In discussing natural geologic emissions, the asthtribute to Etiope and Klusman
(2002) a range of 30—70 TgYyfrom “terrestrial [sources] and oceanic mud votuest
(p.6778). Yet the authors restrict consideratioa single “intermediate value” of 15
Tg yr', supplemented by oceanic emissions of 28 Tyt latter given a biogenic
signature without attribution (Table 1). Howevertheir abstract Etiope and Klusman
(op cit) describe mud volcanoes as “the largest visibpgession of geologic methane
emission”, attesting to their terrestrial (not ageamanifestation. In a more recent paper,
Etiope et al. (2008) assess the global geologicceaas dominantly terrestrial with
strength 53+11 Tg Y& Moreover, the mud volcanoes at least are precamilin
thermogenic, with°C “more isotopically enriched than -50%.” (Etiopeagt 2009). The
strength of the geologic source has an apprecéff#et on isotope balance.

A recent paper by Neef et al. (2010) reported apavable study that looked at the
present-day global methane budget constrainéd@AC ratios, including the
consideration of various scenarios of source amkl strengths that include the
tropospheric chlorine sink and a strong geologioae, favouring a 19-30% fossil source.
The present authors do not cite the Neef et allystiespite its topicality and the
relevance of its conclusions about the strengttsoofces and sinks.

Minor comments:

5.

6.

On p. 6773, Lines 10-11, how can a 2003 paper (bgaxencky et al.) support a
statement about “the stable methane concentrattween 1999 and 2007"?

On p. 6779, Lines 4-10, | cannot follow what isngedescribed. It looks like the
“original inventories” of 182 Tg yf for wetlands (p. 6778, Line 11) and for biomass
burning (unquantified on p. 6777, yet probablytia tange 14—-88 Tg V) are being
scaled by 1.45 and 2 respectively leading to “gl@aissions ... listed in Table 1”. Yet



the respective values in Table 1 are 182 and 3@rTgTo what does the “scaling” refer,
and why is it undertaken?

7. Onp. 6780, Line 20 and p. 6781, Line 2, Allanle{2005) are cited (but with an
truncated authorship) as the source of NIWA grobased measurement — and,
moreover, the source of such measurements to 20 et al. do not present NIWA
measurements in detail such as through chartbastéthat paper is about the chlorine
sink: see Comment #2). A better reference withntlest up-to-date NIWA records would
be Lassey et al. (2010).

8. The multiplierH introduced on p. 6782 does not seem to be memtiagain after
Equation (6). The ‘optimal’ value fdd would be very useful to many readers. It appears
to be analogous to the value 2.767 Tgbppparently first proposed by Dlugokencky et
al. (1998).

9. On p. 6783, Lines 10-11 read rather oddly=(t) starts to increase rapidly, reaching a
minimum value of -40 Tg in 2005". | think it shoulbeé the magnitude @&F(t) that
increases rapidly, and that its minimum value hasurg yi'. On Line 12, the standard
deviation of 9.4 should also have these same units.
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