
BGD
10, C4121–C4123, 2013

Interactive
Comment

Full Screen / Esc

Printer-friendly Version

Interactive Discussion

Discussion Paper

Biogeosciences Discuss., 10, C4121–C4123, 2013
www.biogeosciences-discuss.net/10/C4121/2013/
© Author(s) 2013. This work is distributed under
the Creative Commons Attribute 3.0 License.

EGU Journal Logos (RGB)

Advances in 
Geosciences

O
pen A

ccess

Natural Hazards 
and Earth System 

Sciences

O
pen A

ccess

Annales  
Geophysicae

O
pen A

ccess

Nonlinear Processes 
in Geophysics

O
pen A

ccess

Atmospheric 
Chemistry

and Physics

O
pen A

ccess

Atmospheric 
Chemistry

and Physics

O
pen A

ccess

Discussions

Atmospheric 
Measurement

Techniques

O
pen A

ccess

Atmospheric 
Measurement

Techniques

O
pen A

ccess

Discussions

Biogeosciences

O
pen A

ccess

O
pen A

ccess

Biogeosciences
Discussions

Climate 
of the Past

O
pen A

ccess

O
pen A

ccess

Climate 
of the Past

Discussions

Earth System 
Dynamics

O
pen A

ccess

O
pen A

ccess

Earth System 
Dynamics

Discussions

Geoscientific
Instrumentation 

Methods and
Data Systems

O
pen A

ccess

Geoscientific
Instrumentation 

Methods and
Data Systems

O
pen A

ccess

Discussions

Geoscientific
Model Development

O
pen A

ccess

O
pen A

ccess

Geoscientific
Model Development

Discussions

Hydrology and 
Earth System

Sciences

O
pen A

ccess

Hydrology and 
Earth System

Sciences

O
pen A

ccess

Discussions

Ocean Science
O

pen A
ccess

O
pen A

ccess

Ocean Science
Discussions

Solid Earth

O
pen A

ccess

O
pen A

ccess

Solid Earth
Discussions

The Cryosphere

O
pen A

ccess

O
pen A

ccess

The Cryosphere
Discussions

Natural Hazards 
and Earth System 

Sciences

O
pen A

ccess

Discussions

Interactive comment on “Spores of most common
airborne fungi reveal no ice nucleation activity” by
B. G. Pummer et al.

C. Morris

cindy.morris@avignon.inra.fr

Received and published: 7 August 2013

The anonymous referee n◦ 1 raises some important issues that could add to the value
of the results presented in this work. Overall, it is important to have data that contribute
to understanding that ice nucleation activity, and particularly that at “warm” tempera-
tures, is a trait of a limited range of microbial species. This information will help to
focus field campaigns on realistic targets of ice nucleation active biological particles. It
will also help to identify what these different species have in common in their life his-
tory that is a positive selective force for such ice nucleation activity. However, as the
referee points out, the data of Pummer et al would be more pertinent if it were set in
a comparative context so that we could evaluate how really non-ice-nucleation-active
were the fungi characterized here. Fig 18 in a recent paper of Murray et al (2012) is
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an excellent example of a basis for comparing ice nucleation activity among different
types of particles. Would it be possible for the authors to situate the lack of activity that
they observed in the context of Murray’s Fig 18? What total cm2 of fungal surface was
tested? Was it sufficient to confirm that their fungi were indeed off the charts?

Concerning the general context that the authors create for this paper: in the introduc-
tion they state that “Only very recently, IN activity was found in other fungal species,
namely Isaria farinosa and Acremonium implicatum (Huffman et al., 2013). The char-
acteristics of these new found ice nuclei have not been resolved yet.” Sorry if I seem to
be blatantly rooting for my team, but the authors should not disregard the fact that rust
fungi have been recently shown to be highly ice nucleation active (Morris et al, 2013)
(as pointed out in the comments of Jane Froehlich). There is a very important data
base about the life cycle and environmental abundance of rust fungi and in particular
about their atmospheric transportation. During rust epidemics and especially at crop
harvest (for wheat rust in particular), it is likely that rust spores outnumber all other
microbial species in the atmosphere on a very local basis. Access to such informa-
tion offers considerable opportunities for modeling of the impact of fungal spores on
atmospheric processes.

The paragraph about “At last, the atmospheric concentration of fungal IN is still
debated. . .. . .. . . , can boost IN concentration to significant levels.” suggests some
ambiguity about the author’s point of view and about the foundation for this debate. I
think that the authors should state very clearly that this debate is based on modeling
and indirect estimates. The real limiting information in this debate is the lack of direct
measurements that are representative.

My final comment is addressed to other people who have posted comments about this
manuscript. I encourage everyone to sign their comments and to not use the option to
remain anonymous. If we knew with whom we were talking, the debate and discussion
could continue beyond the limits of the few months that the manuscripts are open for
on-line review. I suppose that there are diverse motivations for remaining anonymous,
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many of which we “learn” via our careers. But I think that science has a lot to gain from
more openness.

References

Morris, C. E., D. C. Sands, C. Glaux, J. Samsatly, S. Asaad, A. R. Moukahel, F. L. T.
Gonçalves, and E. K. Bigg. 2013. Urediospores of rust fungi are ice nucleation active
at > −10 ◦C and harbor ice nucleation active bacteria. Atmos. Chem. Phys. 13:4223-
4233. http://www.atmos-chem-phys.net/13/4223/2013/acp-13-4223-2013.html

Murray BJ, O’Sullivan D, Atkinson JD, Webb ME (2012) Ice nucleation by particles
immersed in supercooled cloud droplets. Chemical Society Reviews, 41, 6519–6554.
(http://pubs.rsc.org/en/content/articlepdf/2012/cs/c2cs35200a )

Interactive comment on Biogeosciences Discuss., 10, 10125, 2013.

C4123

http://www.biogeosciences-discuss.net
http://www.biogeosciences-discuss.net/10/C4121/2013/bgd-10-C4121-2013-print.pdf
http://www.biogeosciences-discuss.net/10/10125/2013/bgd-10-10125-2013-discussion.html
http://www.biogeosciences-discuss.net/10/10125/2013/bgd-10-10125-2013.pdf
http://creativecommons.org/licenses/by/3.0/

