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General comments: This manuscript presents data on the distribution of nitrous oxide
following the renewal of bottom water via intrusion of oxygenated North Sea water into
the south-western ba-sins of the Baltic Sea. Thanks to its very fortunate timing, this
unique study covers a va-riety of redox conditions from oxygenated to ‘old’, stagnant
bottom waters along the cruise track, ideal for a discussion of the effects of natural vari-
ability on N20O distribution in these coastal waters. N20 data are complemented by a
set of ancillary data including DIN species, oxygen and other water mass characteristic.
Therefore, this comprehen-sive data set is ideal to support the detailed discussion of
N20O distribution within the context of hydrography and N cycling, and clearly warrants
publication in Biogeo-sciences. Both N20 and ancillary data are well presented, dis-
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cussed in considerable detail and give a clear picture of the observed N20O distribution
in relation to North Sea water intrusion. Where the discussion addresses the conun-
drum of the main N20 source (presumably nitrification), the discussion is necessarily
more speculative, chiefly due to the absence of N20 cycling rates.

Still, 1 believe the authors make the best of the available data set. It would be tempting
to suggest a much more detailed discussion of the temporal devel-opment of N20
following the salt water intrusion. Such a discussion, however, would re-quire very
detailed observations / modelling of the hydrographic event together with knowledge of
microbial cycling rates, which the data set does not provide. This leaves me with only
one issue, namely the somewhat unclear description of ‘N20 production resulting from
the salt water intrusion’. In section 3.3 ff. this production is deduced from a comparison
of inventories. However, no clear descriptions of source and sink processes are given,
nor is it made clear that the result must be considered ‘net production’ rather than
gross nitrification. An at least qualitative discussion of relevant N2O sources and sinks
here would enhance the transparency of the manuscript. Further specific and edi-torial
comments are listed below.

Our calculations were based on the assumption, that N20 is mainly in-situ pro-duced,
probably by nitrification processes in the water column. We cannot ex-clude other pro-
cesses, or a contribution of the sediments, but due to the com-monly used correlations
between N20 and oxygen we assume nitrification as the main production processes.
Thus, we first calculated the N20O content of the ba-sins before and after the inflow
event, and a net production. Based on these calcu-lations and our assumption of nitri-
fication we estimated a nitrification rate, which, we agree, is only a very rough one.

Specific Comments: p. 732, line 26: perhaps * salinity-induced’ of thermohaline would
be more fitting.

We agree with the referee and changed the text.
p. 734, lines 3-4: please clarify that this sentence relates to bottom waters only.
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We disagree with the referee. We do not see a need to modify our text.

Nitrification rate calculations, p 736, Table 2 and discussion: the formula given in Meth-
ods contains a typo: it requires division by fractional N20 yield r (not multiplication!).

We agree with the referee and corrected the equation.

I also find the conversion factor in the denominator (1E-9, mol <> nmol) somewhat
con-fusing. Likewise, you could justify the inclusion of further conversion factors for
tons <> g and for cubic km <> L? | recommend that the factor 1E-9 should be re-
moved, and also that fractional N20O vyield r is reported as 0.003 and not as percentage
value. In table 2, the data for the E Gotland basin are correct, but not those for the
Bornholm basin, where the actual data in table 2 give a rate of 0.062 nM/d rather than
the 0.059 nM/d in the manuscript. This is obviously a minor point but should be clarified
before publication.

We agree with the referee and changed the fractional N20O vyield to an absolute value
of 0.003. The N20 production rate for the Bornholm Basin is correct, how-ever, the
difference of the N20O content (&#61508;mN20) must be 210 instead of 220 tonnes.

Results section 3.2 ff and figures. Could you please add a note to figure captions that
‘negative’ oxygen represents H2S?

We agree with the referee and changed the text.

P 738, section 3.2.1. Fig 4a does show a weak N20 max that coincides with the
oxygen minimum, i.e. the statement that oxygen has ‘no clear influence on N20O’ is
slightly mis-leading.

We disagree with the referee. We stated, that not the oxygen, but the inflowing North
Sea Water has no clear influence on the N20O.

p.739, line 7. ‘completely oxygenated’ should be amended, these waters are far from
100 percent saturation.
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We agree with the referee and changed the text.

p. 740, section 3.3. In the main, this section and Table 1 give N20O inventories and
don’t attempt to present a closed budget in terms of N2O sources and sinks. Perhaps
a title similar to ‘Estimated N20 inventories before and after NSW inflow’ would be
more ap-propriate. | would like to suggest that this section (together w. corresponding
text in Dis-cussion) should be recast. First describe inventories, then discuss possible
effects of advection and other processes, before moving on to a ‘nitrification estimate’.

We agree with the referee and changed the title and included this part in the dis-cussion
section.

P 741, section 4.1, please change ‘ non-biological’ to ‘hydrographic’. Conclusions re
ad-vection: rather, you found no excess-N20 resulting from advection, presumably
because NSW was close to equilibrium with overlying air. An improved discussion
of before/after inventories and relevant sources/sinks would illustrate this much better
than the existing text. Stats in figure captions: please give sample number (n = ?)
together with coeffi-cients of determination.

We agree with the referee and changed the title of section 4.1. The inventory dis-
cussion is a side aspect of the ms. The main points are the discussion of the N20
distribution Therefore, we think that a more detailed inventory discussion is be-yond
the scope of the ms. Sample no. are now given in the figure captions.

Interactive comment on Biogeosciences Discuss., 3, 729, 2006.
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