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Tatzelt et al. present an extensive data set of CCN and INP measurements from the
Antarctic Circumnavigation Expedition of 2016/2017. I understand this to be a very useful
addition to the literature, as little data has been available for the Southern Ocean region
so far. The article is well-written and contains well-elaborated figures that adequately
convey the important features of the data set. The reader is well guided through the
discussion, which is fairly detailed but avoids over-interpretation. I recommend publication
in ACP, and only have a couple of specific comments and technical corrections as listed
below:

Specific comments:

1) P4, L100-102: The introduction into the present study is rather brief. I think it would be
fair to already mention here that parts of the data set have already been presented in
Schmale et al. (2019) and Welti et al. (2020) (only mentioned later in line 416) and to
summarize the main conclusions from these studies. Schmale et al. (2019) e.g. already
presented some analysis on the role of sea spray for CCN. And then underline that you
present here the full data set with all the CCN measurements at different supersaturation
levels and the temperature-dependent INP records, as well as the correlation analysis to
find potential links between the measured properties.

2) P9, L256: You may already include here a brief explanation that the LV filters allow for
more robust statistics and were therefore included in the correlation analysis, and that
also the overall interpretation of the INP results is mainly based on the LV filters. The HV-
filter INP results are not mentioned for a long time (up to line 480) and you can state the
reason here.

3) P15, L408: Could you please also indicate the range of the McCluskey et al. (2018) INP



results in Fig. 5 (similar to the Biggs data)? These data are referred to rather late and only
very briefly in the discussion (L476 ff, Fig. 8). I think the comparison with McCluskey et al.
(2018) deserves a more prominent place in the discussion already in the context of Fig. 5.

4) P16, L432: In particular for N_INP(-16°C), the low concentration mode with 0.2 m-3 is
not only close to the detectable range, but is also only a small addition on top of the mean
INP concentration of the blank filters at that temperature (0.59 m-3, Table S3). I doubt
that it is justified to interpret it as an individual mode. Also the shape of the PDFs for -20
and -24°C could be strongly influenced by the background, as can be seen be the strong
overlap of the measurement data with FBF ± 2*FBF in Fig. 8. This should at least be
mentioned in the discussion.

Minor comments and technical corrections:

5) P1, L6: Add comma after “and”.

6) P1, L10: You frequently quote the numbers 37 – 123 nm for the average critical dry
diameters in the text (also e.g. L345, L356), but the geometric mean values in Table S1
are rather from about 30 – 110 nm.

7) P2, L45: You may note here that this process is called immersion freezing, because you
use this term later in line 82.

8) P4, L93: This is just one example where you sometimes switch from past to present
tense when describing older studies, this should be homogenized.

9) P5, L136: Maybe replace “Thereby” by “In this approach”

10) P6, L142: Shouldn’t it be “all geometric diameters”?

11) P10, second line of figure caption: dashed instead of dotted lines

12) P10, L287: There are occasional sentences with lots of insets and commas that are
difficult to read. Here you could just delete both commas and also delete “individually”.



13) P11, L292: As mentioned above, previous findings from Schmale et al. (2019) could
also briefly be discussed in the introduction.

13) Fig. 3: You could update Sanchez et al. (2020) to (2021) in the legend.

14) P12, L296: You still discuss here that there is no clear longitudinal trend, don’t you?

15) P13, L331: Delete the inset “, individually,”.

16) P13, L343: Please homogenize the spelling of “Leg” with a first capital letter. (there
are numerous instances)

17) P14, second line of figure caption: What is meant here by a “five minute resolution”?
Does it refer to the measurement period per supersaturation set point?

18) P15, L406/407: Please reformulate the sentence starting with “However …” It is rather
complicated. You could make a full stop after “land” and start a new sentence with, e.g.:
“It does not account for the actual air mass origin and thus is not …”

19) P15, L409: The inset “, respectively” could also be deleted.

20) P16, L432: “exhibits” and “contains”

21) P17, L452: “dust particles”

22) P17, L457: “can not” -> “cannot” (there are other instances)

23) P17, L462: “presented”, see above.

24) P17, L464: “Fig.7c-e”



25) P18, L492-494: As noted above, this argument could already be mentioned earlier in
the manuscript.

26) P19, L536: Maybe: “Another factor causing year-to-year variability could be the
presence of sea ice.”

27) P19, L537: Delete comma after “ACE”.

28) P19, L538-540: This sentence is also nested and reads a bit complicated. Please
reformulate.

29) P20, L553: Delete comma after “both”.

30) P20, L556: Delete comma after “mentioning”

31) P20, L557: Delete both commas in the sentence starting with “Another factor”

32) P20, L559: Delete comma after “Note”

33) P20, L562: “atmospherically” relevant

34) P20, L571-573: Again a rather long sentence that could be split into two parts.

35) P21, L594: Maybe better “total number-based or total mass-based”

36) P22, L625/626: See above, the findings from Schmale et al. (2019) (aren’t they also
based on a subset of the ACE CCN data?) could already be shortly addressed in the
introduction.

37) P22, L647: “a unique”



38) P22, L651: “through”

39) P33, last but one line: “are” indicated

40) Caption of Fig. S4: Wrong order of the panels; duplicate “the” in the last but one line.

41) Caption of Fig. S5: Replace “and corresponding factor two” by “± a factor of two” as in
Figure 8.

42) Table S2: What do you mean by “during parts” of the cruise? No Leg-resolved data
are shown. You could also better describe the two different approaches for averaging as in
lines 422-424 of the article.

43) Table S4: See above, what do mean by “during parts”?

44) Table S5: You could chose “M” as symbol for the mass concentration.
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