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This is a short paper that describes results of primary production measurements in
the Chukchi Sea. Since it adds scarce data on direct productivity measurements, it is
potentially a valuable addition, but in its current state, the manuscript is not a partic-
ularly successful presentation. If it is taken for granted that less saline waters in the
Chukchi Sea have lower nutrient concentrations, and therefore lower production, fresh-
water content has an influence on productivity, but this is not new information by itself.
The manuscript also lacks a lot of the historical and recent references on nutrient and
chlorophyll distributions on the Chukchi shelf as well as any references to the recent
RUSALCA special issue. The productivity measurements reported are also probably
biased by the late summer sampling time frame, so comparisons to other productivity
measurements are incomplete without careful consideration of the influence of season-
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ality and location of sampling—high productivity in the Chukchi Sea is rather localized,
so conclusions about changes in productivity merit caution. Finally the manuscript uses
the findings of increased freshwater fluxes through Bering Strait and its possible influ-
ence on productivity as a starting point, but does not separate those influences from
freshwater that can be present from Siberian Coastal Current contributions in some
years, as well as the increasing influence of melted sea ice on freshwater content. The
changes in freshwater content of the Canada Basin are also raised, but these increases
in freshwater are driven by additional atmospheric processes in addition to the Bering
Strait inflow.

Some specific editorial suggestions:

Page 13513. Line 10 suggest replacing “revealed” with “documented”

Page 13514. Line 10 Probably worthwhile to add a reference to the RUSALCA spe-
cial issue (Oceanography Vol. 28(3), and the description of the program: Oceanog-
raphy 28(3):18–23, http://dx.doi.org/10.5670/oceanog.2015.54 INTRODUCTION TO
THE SPECIAL ISSUE. Russian-American Long-term Census of the Arctic: RUSALCA,
K. Crane and A. Ostrovskiy

Page 13516, Section 2.3, Fresh water content. Freshwater is derived from both melted
sea ice and runoff, but this equation provides no means of separating the two. The
manuscript seems to be a confused conflation of the two sources of freshwater. The
introductory discussion of Woodgate et al 2012 is based upon a finding that freshwater
fluxes from runoff have increased over the past decade and the reference to Li et al. is
based upon a finding of an increase in melted sea ice having an impact on freshwater
content and thereby affecting phytoplankton cell size.

Line 11: This implies that a salinity of 34.8 was reached at some depth for all stations.
I don’t think this is true.

Line 13. This is really the Russian Exclusive Economic Zone (200 miles), not territorial
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waters, which extend only 12 miles from shore.

Lines 13-16. There were annual cruises of the RUSALCA program that serviced moor-
ings, so the numbering scheme, if kept, should refer to the 2004, 2009 and 2012 cruises
as process cruises. The annual cruises would then use a different numbering scheme.

Page 13518 Line 8-9. There really isn’t an east-west comparison. To the southwest,
the freshest waters were observed, and salinity increased to the northeast.

Line 18. It is stated that the nutrient concentrations in the upper 30 m of water are
shown on Figure 3, but Figure 3 actually appears to show integrated distributions.

Lines 19-21. These are inventories of nutrients, not concentrations.

Page 13524, Line 28. Since the East Siberian Shelf and Chukchi shelf are quite shal-
low, as well as broad, I do not follow what mechanism is being invoked for replenish-
ment of nutrients from deep waters (e.g. Canada Basin). In most of the study area,
nutrients are supplied from the south (e.g. Bering Sea).

Page 13526, Line 1-2. Stating that there is a declining trend in productivity without
acknowledging that it is in large part seasonally dependent is misleading. A similar
relationship could very well be apparent if plotted against day of year instead of year.
A more careful analysis would be to plot each productivity measurement versus day
of the year rather than combine all the measurements on any single cruise. The sea-
sonal signal could very well be lost if you average all measurements taken over a two
month period. As it is, the Figure 10 caption states that the RUSALCA 2012 collections
were made from 27 August to 16 September, but Table 1 indicates that the date range
for productivity experiments was actually 30 September to 14 September. The dates
of productivity measurements should be shown on the figure, not the cruise duration
dates.

Lines 11-26. This could serve as a basis for the seasonal discussion that is really
needed to address whether productivity is declining, but I don’t think this is really
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enough. We need to see individual productivity measurements by date, and it would
also help to put them in the context of where they were located (nutrient-poor vs.
nutrient-rich locations).

Figure 2, 3, 4, 7 The station points where these data were collected should be made
larger so it is clear what the basis for the color gradations are. In each of the captions
it is stated that these are integrated data “up to 30 m”, but it would make more sense to
say “down to 30 m.” For Figure 3 (integrated nutrients), I think this sort of presentation
is misleading. There will be almost no nutrients in surface waters, and in the case of
ammonium, the source of that nutrient is likely the sediments. Therefore integrating
to 30 m doesn’t really tell the reader much about the distribution of ammonium, and
integrating for nitrate without taking into account where the chlorophyll peak is in the
water column is not providing the information that is most valuable for understanding
productivity. For Figure 4, areas of high chlorophyll biomass in the central southern
Chukchi Sea are readily apparent, but these areas of high biomass are already well
known.

Figure 9. I don’t follow why these derived parameters are used (freshwater content
and integrated nutrients). Why not plot salinity versus nutrients for all bottle samples?
The results, either way would not be surprising. Much previous work describing nutri-
ent distributions in the Chukchi Sea has documented the positive correlation between
salinity and nutrient concentration, and the spatial separation of water masses. I don’t
really think this adds much new information. Also, the figure caption refers to nutrient
concentrations, but since these are integrated data presented on square meter basis,
so these data are not properly concentrations, but rather inventories, and when there
is so much vertical variability in the water column, computing inventories really doesn’t
make as much sense as determining the depth of the nutricline in relation to available
light.

Figure 10, remove date of 31 September
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