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General Comments

This paper provides a revised method of correcting for fluorescence quenching that
uses the Euphotic depth (Eu) rather than the mixed layer depth (MLD). The paper
applies the Eu quenching correction method to fluorescence data collected by seal
tags and compares these results to those corrected using the MLD method. Given the
growing importance of the use of autonomous platforms such as gliders, floats and seal
tags, exploring the best method for correcting fluorescence quenching provides scien-
tifically relevant research. The methods used in the research are clearly described and
the results well articulated in the text and figures. However, I feel that the conclusions
to the hypothesis that biomass driven DCM are found in the Subantarctic zone need to
be revised before publication.
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Specific Comments

My main concern is your interpretation of a deep fluorescence maxima (DFM) as a
deep chlorophyll maxima (DCM) driven by an increase in phytoplankton biomass. You
mention in your discussion that not all DFM are a DCM. However I think more to the
point is that not all DCM are biomass driven. One would expect that the light history
of deeply mixed phytoplankton would result in adjustments to their chlorophyll content
and or cross sectional surface area such that their fluorescence signal would increase
relative to the same population / biomass found in shallower waters. In this instance
the DCM would be the result of a physiological response of the phytoplankton to low
light at depth rather than the result of increased growth rates in response to nutrient
(Fe) relief.

On page 1254 you discuss that deep mixed layers can create a DFM that is inde-
pendent of biomass. This is true also of a DCM as the cells can adapt to low light
environments by increasing their cellular chlorophyll content. You go on to say that you
cannot confirm that the DFM observed are in fact biomass driven DCM. However you
quickly move on to supply a number of references that support your hypothesis of a
biomass driven DFM in the subantarctic. E.g. deep biomass maxima on the nutricline,
heavily silicified diatoms accumulating in deep layers, abundant biomass of dinoflagel-
lates below Eu.

Your discussion states that if DFM were merely artefacts of chlorophyll packaging then
we could reasonably expect maximum yields at depth to be more common, if not ubiqui-
tous. But this is what we see. From all five profiles presented in figure 3, fluorescence
is maximum below the Euphotic depth and above the mixed layer depth. To me the
shape of these profiles are more suggestive of adaptation to light limitation driving an
increase in fluorescence and cellular chlorophyll with depth than an increase in phyto-
plankton biomass.

In addition, the three profiles with a shallower Eu (fig 3 a,b,c), i.e. those which would be
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expected to be more affected by light limitation by spending more time mixed out of the
euphotic zone, show a bigger difference in the Eu versus MLD quenching correction. In
other words surface fluorescence corrected by Eu when Eu is shallow gives lower sur-
face values than MLD quenching corrected and thus drives a more frequent occurrence
of a DFM. I think it may be worth investigating this further with a statistical analysis of
whether or not shallow Eu’s tend to drive DFM’s rather than inherent vertical structure.
With this in mind I have additional concerns about the satellite derived Euphotic depth
and in particular the impacts monthly averaged underestimates of Eu would have on
this method of correcting quenching. However I agree on the use of existing products to
make the correction more accessible. I was wondering whether it would be better/ pos-
sible to use the 8 day product where available and then fill in the gaps with the monthly
composites so that you preserve the sub-seasonal and sub-mesoscale variability as
much as possible?

You conclude in your discussion that “while we cannot confirm with certainty that these
DFM are also DCM (i.e. bulk phytoplankton biomass settling at depths where both
nutrients and light are sufficient), without insight into the physics and the phytoplankton
dynamics in the region, it is likely that they are.” I am afraid that I disagree. But the fact
that I have a different interpretation to your data set than you do is not the point here.
It may be that I am wrong. The point is that with the data at hand you cannot reliably
interpret the DFM as being biomass driven and so you shouldn’t.

This does not mean that this research is not relevant and that your Eu quenching
correction does not add value to the scientific community. As you say in your dis-
cussion this method of correction “conserves phytoplankton dynamics on the vertical
scale which may provide useful insights into mixing and settling of different species or
differences in chlorophyll packaging in the same species”.

Your one seal from Marion was part of an initiative to find a DFM hypothesised to sup-
port a biomass driven DCM. My feelings are that with this in mind your conclusions are
biased to support this hypothesis. I think it would be better to avoid such definitive con-
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clusions with regards to the DFM your data supports and instead focus on discussing
all the different drivers of both a DFM and DCM with equal weight (i.e. community
structure, biomass, light acclimatisation etc).

I think that an additional way to visualise whether your Eu method of correcting is
better than the MLD method is to add an additional plot to figure 3a-e of the nearest
dark unquenched profile for each profile presented in figure a-e. If the nearest dark
unquenched profile looks more similar in shape / vertical structure and gives a more
similar surface chlorophyll concentration to your Eu quenching corrected profile this will
further support your point.

Finally I think it might be a good idea to mention that given the limitations of your data
it would be prudent to try to incorporate backscattering and PAR sensors on future
autonomous platforms wherever possible. Also I would recommend in your paper that
scientists wishing to use this method on future data sets do both the MLD and Eu
quenching corrections to compare the outputs and also do sensitivity analysis on the
criteria chosen to depict the MLD.

Technical corrections

Pg 1252, ln 9-11. I would suggest moving this sentence up in the text so that uncor-
rected fluorescence is presented in the text before the corrected data. Pg 1252, ln 13:
appears to be (insert be) Pg 1252, ln 16: “ensuring fluorescence yield is representative
of phytoplankton abundance” be careful not to say this. Even if you accurately correct
for fluorescence quenching you are not able to ensure that the fluorescence yield is
representative of phytoplankton abundance! Pg 1253 ln 13: unlikely to be true (add to)
Pg 1253 ln 18 rather than the use (add the) Pg 1253 ln 21: Change to “DCM features
may occur” Pg 1254 ln 5: change to “and it is unlikely that they are result of errors aris-
ing from the correction method” Pg 1254 ln 7: Change to “However, not all DFM are
DCM” Pg 1254 ln 21: delete also Pg 1254 ln 29: at what time of year were these high
latitude measurements made? Pg 1255 ln 3: the euphotic depth (add the) Pg 1255 ln
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24: Change to ”where DCM features may occur”
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