Response to Anonymous Referee #3

We thank the Referee for stating that this is aafalle study providing rare information at the
community level of a high latitude ecosystem inpmesse to CQ increases, and that the
Referee finds the manuscript as well organizedvariiten.

Specific comments:

Referee_comment:It is better to mention in the title that the studyas performed in

mesocosms and not in in situ waters of a northegh latitude fjord. Something like “ CO2
perturbation and NCP and stoichiometry of nutriesisumption in pelagic mesocosms in a
northern high latitude fjord”.

Authors’ response We changed the title of the reworked manuscriptBffect of ocean

acidification on net community production and shisenetry of nutrient consumption during

a mesocosm experiment in an Arctic fjord”.

Referee commentit is necessary to provide the information aboetwrater temperature and

natural irradiance during the experiment as biaalgactivities are also affected by these
variables.

Authors’ response We added the following sentences to the reworkeshuscript: “The

water temperature increased gradually during thpeement from ~2 to ~5°C in all
mesocosms (Schulz et al.,, 2012). The levels of gayothetic active radiation (PAR) at
ground level in air varied between 700 and 1p6®I m % s*(Schulz et al., 2012). Levels of
PAR in all mesocosms were reduced up to 85-98% fitmnsurface values at depth 14.5 m
and up to 70-90% from the surface values at def@im4(Schulz et al., 2012).”

Referee_comment:Page 11710, lines 6-7 and 10. Please mention amadi transmission
characteristics of TPU as well as of PVC for PAR/ALANd UVB.

Authors’ response We referred to the results of the variability afhit attenuation in the

mesocosms and that shading by TPU was lower thald be expected (Schulz et al., 2012).

Referee comment: As there is a technical note to calculate the exadtime of each

mesocosm, please specify if the mesocosms enciisen3 (P. 11710, line 7) or 50 m3 (P.
11707, lineb).



Authors’ response In the methods sections of the reworked manuswéprovide a range
between 43.9 fhand 47.6 mwith reference to Schulz et al., 2012. In the atustof the
reworked manuscript we provide the approximate remdf 50 mi volume according to

technical note of Riebesell et al., 2012.

Referee_comment:Page 11710, lines 16-17. Please explain clearlyctieacteristics of

“dead” volume in the bottom of the mesocosms. Widyttis dead volume cause an initial
decline in pCO2 level, and why until t8 but notlesmor later?

Authors’ response To clarify the use of term “dead” volume we addée ffollowing

sentences to the Methods section: “Above the bofitate inside each mesocosm there was a
cone of a sediment trap (Czerny et al., 2012a, EA), which separated the main water
column and water below the cone. The water bel@avcttne was not directly manipulated,
and had a slow exchange with the main water columim¢h was manipulated. This space
below the cone was approximately 8% of the totalasures' volume (Riebesell et al., 2012).
... Exchange of C@enriched water with unperturbed water in the “deallime” caused an
initial abrupt decline in pC@evels from day t4 until day t8 (Bellerby et &Q12). On day t8
abrupt changes in pGQelated to exchange with the “dead volume” aftay ¥4 were no

longer observed.”

Referee commentPage 11710, lines 21-23. Please explain how thererpnt was divided

into phases |, Il and Ill. Is this in relation toetpeaks of biomass?

Authors’ response We added the following sentence in the reworkedusampt: “Different

periods of the experiment followed peaks of biosngrowth (Riebesell et al., 2012): phase I,
end of CQ manipulation until nutrient addition (t5-t12), @eall, nutrient addition until 2nd
chlorophyll minimum (t13-t21), phase lll, 2nd chdphyll minimum until end of the
experiment (t22-t30).”

Referee commentPage 11710, lines 24. Please add the informationtatutrient addition,

concentrations, type of nutrients and the basiadloling such quantities in t13.
Authors’ response We added the following sentences in the reworkedhuseript:
“Nutrients (5 uM of nitrate (Ng), 0.31 puM of phosphate (R and 2.5 uM of silicate (Si))

were added to mesocosms on day t13 to stimulateytoglankton growth. The reason for

adding such quantity of nutrients was to simulb&gupwelling of nutrient rich deep waters to
the surface (Schulz et al., 2012).”



Referee comment:Page 11713, lines 6-8. Please explain why, toutate C:N and C:P

utilization ratios, you plotted the cumulative N@gainst a cumulative difference in N and P
uptakes for each period.

Authors’ response To clarify the method we used to calculate C:N @nld uptake ratios we

added the following sentences in the reworked maipits “A linear regression analysis was
performed to define the relationship between NCPeath time period (phase) and
corresponding cumulative change in inorganic ngrogAN) and phosphorousAP). The

cumulative change in inorganic nitrogen resulteminfra sum of a cumulative change in
nitrate, nitrite and ammonia. The relationships éach time period were defined with an

equation typ& =aX +[, where coefficienta corresponded to C:N or C:P uptake ratio.

Tables 3 and 4 provide coefficients averaged for low, intermediate and high pGévels
(Slope), as well as standard deviations. Tables @isvide regression coefficients?jRand p-

values of F-test.”

Referee comment:Page 11714, lines1-6. It is mentioned that the @@&librated with the

water in the “dead” volume by t8 and, so, NCP cdig#h| was discussed only from t8 to t13.
Please explain firstly how this CO2 equilibrium oged in the “dead” volume (if it is
completely dead).

Authors’ response To describe what we call the “dead volume” and axplthe CQ

equilibration with the water in the “dead” volumg I8 we added following sentences in
Methods section of the reworked manuscript: “Abtwe bottom plate inside each mesocosm
there was a cone of a sediment trap (see Czeraly, &012a, Fig 1A), which separated the
main water column and water below the cone. Theemia¢low the cone was not directly
manipulated, and had a slow exchange with the mvabter column, which was manipulated.
This space below the cone was approximately 8%efdtal enclosures’ volume (Riebesell et
al., 2012). ... Exchange of G@nriched water with unperturbed water in the “deatlime”
caused an initial abrupt decline in pZlevels from day t4 until day t8 (Bellerby et &Q12).

On day t8 abrupt changes in pZf@lated to exchange with the “dead volume” afiay th

were no longer observed.”

Referee comment:Secondly, please describe the Chl a peak in Fhasgays 6 and 7 (Fig.

2) and characterize phytoplankton community befotgrient addition (this is missing

because the authors start their explanation frgm t8



Authors’ response As suggested by the Referee we added the folloseémgences: “Despite

low nutrients concentrations chlorophgliincreased steadily from 0@ I™* at day t3 to 1.4
ug I at days t6-t8 (Fig. 2; Schulz et al., 2012). ... Bhjankton community was composed
predominantly of haptophytes in phase I....”

Referee commentMoreover, it is open to question why the calculatid NPC did not start

from t4, when Chl a started to accumulate (eve&2OR added was not yet in equilibrium with
the “dead” water).

Authors’ response Our NCP calculations are based on a cumulative ggham inorganic

carbon. Due to manipulated water exchanged with-manipulated water in the “dead

volume” from t4 to t8, changes in CT concentrati@asised by this water exchange were
sometimes larger than changes in CT concentrattansed by biological production and

respirationOn day t8 abrupt changes in CT concentrationseeliat exchange with the “dead

volume” after day t4 were no longer observed, ttogeewe started NCP calculations on day
t8.

Referee comment:If there is information about sediment trap datdecting the amount of

settled C, N and P at the bottom of the mesocoglaase add these data as they help interpret
the fate of the three Chl a peaks during the tRieeses of the experiment.

Authors’ response In the reworked discussion we referred to the ystiogl Czerny et al.,

2012 in the same issue, which discuss sedimentttgp

Referee_comment:Page 11717, line 15. Please note that Brussaaml. 2012 is not

mentioned in the reference list.

Authors’ response Brussaard et al. 2012 was added to the referesice i




