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RC: This manuscript “Seasonal effects of photophysiology and chlorophyll a abundance on phytoplankton group-specific primary production in the Kuroshio region as
revealed by SeaStar/SeaWiFS” proposed a new approach to estimate group-specific
primary production, along with group-specific quantum yield and chlorophyll a specific
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absorption, by integrating satellite image processing/statistics with bio-optical models.
The method is for the first time developed, yet looks not so solid, partially due to lacking of evaluation of the results. Meanwhile, it is not clear why it is limited to Kuroshio
region, and if the main point is the seasonal effects of photophysiology and chlorophyll
a abun- dance on phytoplankton group-specific primary production, or it is the method,
and why that seasonal effects are of concern. In a word, more efforts are needed to
make the method more convincing, and to clarify the logic in the manuscript.
AC: To our best knowledge, in situ measurement is generally infeasible (otherwise
it has a number of challenges or assumptions) for the group (class level)-specific (i)
primary production PP (ii) the quantum yield of photosynthesis and (iii) the optical absorption coefficient aph. Only laboratory experiments using isolated cultures can assess these parameters (e.g. (i) Dikman et al., 2009, (ii) Bidigare et al., 1989; Nielsen,
2008; Morel et al., 1987, (iii) Fujiki and Taguchi, 2002). Thus, it is a shame that a direct comparison between our satellite estimation and in situ measurements is currently
not possible. Within this circumstance, we compared our results with literature values
for the size-fractionated (yet, not necessarily the group-specific) PP, quantum yield of
photosynthesis and aph in our manuscript as our best effort (see L335-417), since the
size-fractionated quantities are measureable in situ. Naturally, we found a numerical
difference between them, which is expected because of (1) a difference between sizefractionated and taxonomic groups, (2) a difference between an exact timing of size observation in literature and our satellite data, and (3) our methodological uncertainties.
However, we also found qualitative consistency between our results and those from
literatures. For example, the chla-specific optical absorption was largest for cyanobacteria and smallest for diatoms, diatom/haptophyte PP was larger than cyanobacteria
PP. We believe that such comparison effort is still useful, and the agreements found
can support our methodology at least qualitatively. Our one of the main points (conclusion) of this manuscript is that the group-specific PP in the Kuroshio region would be
regulated by different driving mechanisms, depending on taxonomic groups. We could
not derive this conclusion without developing our novel and unique approach (because
C2

BGD
Interactive
comment

Printer-friendly version
Discussion paper

no in-situ data is currently available as mentioned earlier). This is the reason why
we explained the methodology a bit extensively in our manuscript. In addition, there
was a novel finding in developing the methodology, too (i.e. the absorption coefficient
at 510nm can be approximated to its spectral average in many cases), therefore the
methodology part in our manuscript is also important. We focus on the seasonal cycle
as phytoplankton is widely known to have a prominent seasonal cycle. As described in
the Introduction (L27-L32), we are interested in the Kuroshio region because of higher
fishery production even in the Kuroshio upstream, despite of the fact that the strong
Kuroshio western boundary current originates from the oligotrophic waters. This led
to the government-funded project which allowed us to conduct our research described
here.
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RC: 1. To my knowledge, the target region is actually not only Kuroshio area (see
Fig. 1, and the satellite images). Some of the sampling stations are located in the
Oyashio region. Almost all diatoms revealed by SeaWiFS are also located in that water
(Oyashio). It would be a better choice to focus on Kuroshio- Oyashio frontal region,
where water is dynamic and rich of nutrients and various groups of phytoplankton.
AC: We agree that the Kuroshio-extension region is interesting in many different scientific aspects (e.g. meso- and smaller scale turbulences along/around the Kuroshio
downstream create heterogenic phytoplankton community structure etc.). We consider
that those aspects will be better analyzed by other satellite data with higher spatial
resolution than SeaWiFS (9 km in resolution) in the near future.
RC: 2. L28-30: I would suggest to cite references for this sentence “Despite the oligotrophy of the current, higher fishery production has been recognized in and around the
current, which is a paradox of the Kuroshio ecosystems.” Or data should be provided,
proving that higher fishery production was found in the Kuroshio Current compared to
other warm currents such as the Gulf Stream.
AC:

We

have

cited

the

following

website
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http://snf.fra.affrc.go.jp/html/english/index.html
RC: 3. L107-110: Why used CbPM PP, not VGPM or others? Did you do a comparison?
AC: As mentioned above for Reviewer #1, we used CbPM because (1) there is a known
issue to use VGPM in our study area (Ishizaka et al., 2007) and (2) CbPM considers variation in the chl-to-carbon ratio more explicitly than VGPM in calculation of PP,
therefore physiologically more mechanistic with possibly less implicit assumption(s).
We wanted to avoid a dependence of the derivation of our quantum yield index (i.e. the
other physiological variable) on the implicit assumptions in VGPM if any. We did not
make such a comparison in this study.
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RC: 4. Because the method to derive group-specific PP, quantum yield and absorption
coefficient is new, a separated section providing details of the method and its evaluation, would be of much more help.
AC: While the derivation of the optical absorption is already sub-sectioned in the original manuscript, we have followed your idea for the description of the group-specific PP
and the quantum yield in the revised manuscript.
RC: 5. Section 3.1, how to understand higher diatom than haptophyte Chl (0.21 vs
0.11) is consistent with higher haptophyte than diatom absorption (0.0026 vs 0.0016),
and the notion of more abundant haptophytes in this region? Also, I would say a mean
value is not meaningful for this kind of water.
AC: Values of chlorophyll-specific absorption coefficient (=aph/Chla) for haptophytes
were generally higher than those for diatoms. Therefore, it is possible that haptophyte
aph can be higher than diatom aph, even if haptophyte Chla is smaller than diatom
Chla. The principle that smaller cells can have the larger Chla-specific absorption
coefficient is well-known (Morel and Bricaud, 1981) and the reference has already
been cited in our manuscript (L.390-393 in the former manuscript). We suspect that the
above led to the absorption coefficient value (aph,i) higher in haptophyte than diatom
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in the spatio-temporal average (i.e. climatology). We agree that the average value is
less meaningful in interpretation of the value in this particular case. On the other hand,
it is also important to describe what magnitude of aph was obtained from our method.
As a compromise between these, we have deleted “indicating that haptophytes are
more abundant over this region” (L.298) in the revised manuscript in order to avoid a
confusion.
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RC: In addition, the authors appear careless while preparing this manuscript. For
example, Line 404-405 is an incomplete sentence.
AC: Thank you for pointing out the erratum. Below is the complete sentence: However,
a care must be taken when smaller spatio-temporal scales (including coastal areas,
eddies, local sampling points) are considered, because "spiky" phenomena at higher
patio-temporal frequencies (in power spectrum-wise) can mask larger scale variability,
so that the above discussions may not necessarily apply to the smaller scale analysis.
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