
Response to comments from Reviewer 1  
 
We appreciate the reviewer’s posi0ve feedback and thank them for their 0me and effort. We 
have addressed each of the comments below, with our responses introduced in italics and 
labelled as Authors’ Response (AR). The lines refer to the revised version of the manuscript 
without tracked changes 

General Comments: 

 The paper by Schneider et al. investigates the ecological and chemical consequences of non-
CO2-equilibrated Ocean Alkalinity Enhancement (OAE) using a mesocosm experiment in a 
temperate fjord. The study's overarching hypothesis is grounded in existing literature, particularly 
the "white vs. green ocean" framework (Bach et al., 2019), and addresses known gaps in 
empirical OAE studies. Specifically, it aims to test whether varying levels of added total 
alkalinity (TA) using silicate- and calcium-based minerals alter carbonate chemistry, air-sea CO2 
fluxes, calcification, net community production (NCP), and zooplankton respiration. This 
hypothesis is both relevant and timely, as most OAE research remains conceptual or model-based. 
Some explicit strengths, use of Gafar et al.'s (2018) CaCO3 Production Potential (CCPP) bridges 
cellular physiology with mesocosm-scale data. Estimation of zooplankton respiration as the 
difference between oxygen-based and DIC-based NCP is innovative and revealing.  
 

Specific Comments: 

 
 2. Experimental Design and Methodological Soundness  
The methodology needs to be improved and supplemented with the method description (and 
results) currently missing.  
• One of the biggest limitations is that there was only one direct DIC sampling point for 
validation introduces uncertainty into TA-pH derived DIC estimates. Such uncertainties have 
likely propagated through time but that has not been addressed in the paper. In addition, NCP is 
derived from changes in DIC — so uncertainty compounds over time. This needs to be addressed 
and evaluated.  
 
AR: We agree that it is a limita7on of the study to only have 10 direct DIC measurements, 
from which a correc7on of measured pH across the gradient could be obtained, which then 
was used throughout the study to calculate DIC. However, the correc7on at the highest pH 
level of 8.5 is 0.03 pH units (see Fig. S2 in supplement) which, in turn, translates to a 
calculated DIC offset of about 25 μmol kg-1 (only ~1.2%). The fact that DIC remained 
rela7vely stable in the days following the TA addi7on—consistent with expecta7ons for this 
oligotrophic phase of the experiment—gives us confidence that the DIC es7mates based on 
corrected pH measurements are reliable. Furthermore, even if there was a tendency for 
increasing offsets in calculated pH in the higher TA treatments, this would hardly affect our 
NCPDIC calcula7ons, as they are based on rela7ve change over 7me. Finally, the effects 
observed in NCPDIC are mainly mineral-type, which would not change even if all values are 
skewed. We have included these clarifica7ons in a separate paragraph in the discussion 
(L.521-523). 
 
 



  
• Methodology of how preparing different feedstock solutions is not described in sufficient 
details. Artificial separation of silicate and TA effects may not represent real-world OAE mineral 
additions. How were the concentrations of all the feedstocks measured to assure that the 
concentrations at the end were correct?  
 
AR: The prepara7on of the feedstock solu7ons is laid out in lines 117-122. We have added 
further informa7on, such as that all solu7ons were prepared in individual 20 L of deionized 
water and then added to the respec7ve mesocosms. Mg and Ca were not measured, as 
deemed a rather small change of only a few percent, given the large natural background 
concentra7ons (~49.8 and 9.6 mmol kg-1at salinity 33, respec7vely). However, the increase in 
silicate and TA by NaOH was confirmed by direct measurements in the mesocosms right a`er 
the addi7ons. Concerning the fact that ar7ficial separa7on of silicate and TA may not 
represent real-world mineral addi7ons, even at the lowest TA addi7on of 150 μmol kg-1, the 
silicate addi7on for a correct olivine stoichiometry would have resulted in an increase of 
silicate by 37.5 μmol kg-1. This is more than an order of magnitude larger than what is 
considered to be limi7ng for diatom growth. Furthermore, only about 10 mol kg-1 of silicate 
was taken up un7l the end of the experiment, meaning that in any case, silicate 
concentra7ons would have been non-limi7ng throughout the experiment in all mesocosms. 
We have added this addi7onal informa7on as well. 
 
  
• How much NO3-, Si and Si(OH)4 and Ca2+ were added, mention specific numbers. Why 
was NO3- added to up to 4umol/kg, which is at least 4-5 times higher than in a fjord, creating 
completely artificial conditions for those communities inhabiting fjord? And subsequently, how 
do you know that this is a natural response of the communities acclimatized to low nutrient 
levels, instead of artificial response that might be out of scope if OAE without the added nutrients 
would happen? Can you decouple this effect somehow and include this in the discussion and 
results section?  
 
AR: We have added the informa7on that Ca and Mg were added in a 1:2 ra7o to TA. 
Concerning the nutrient addi7ons, we refer to Ferderer et al., 2024 for further and specific 
details.  
The system started post-spring bloom, with very low nutrients (oligotrophic). Without 
nutrient addi7on, the community would not have sustained further growth, therefore we 
would only study OAE impacts under nutrient starva7on. Adding nutrients simulates a 
natural re-supply event similar to deep mixing/upwelling which are ecologically relevant in 
the cord. Similar nutrient addi7ons have been carried out in a number of past mesocosm 
studies here, e.g., Schulz et al. 2008, Schulz et al. 2017.  The lader study has also highlighted 
that nutrient addi7ons halfway through an experiment tend to amplify otherwise difficult to 
detect differences in community composi7on/biogeochemical element cycling. We have 
added this informa7on (L.74-76). The aim was to inves7gate both phases: the low-nutrient 
“oligotrophic” phase and the nutrient-replete “bloom” phase. We have also added 
supplementary phase-specific analysis (see new Table 1 and Fig. S7). 
Furthermore, yes, 4 µM NO₃⁻ is higher than typical surface concentra7ons for the cord 
during post-bloom condi7ons, but comparable or larger nitrate concentra7ons have been 
reported following mixing/upwelling or inflow events in cords (e.g., Erga et. al., 2023). The 
addi7on was standardized across treatments to allow comparability of biological responses 



under nutrient-replete condi7ons. Therefore, the absolute concentra7ons mader less than 
the rela7ve differences among treatments (ΔTA, mineral type). 
We canot fully decouple the nutrients from the OAE effect, since the nutrient addi7on was 
global across mesocosms. However, during the first phase, OAE effects could already be 
assessed (Fig. S7). A`er nutrient addi7on, we are comparing the treatment responses to 
controls, so the conclusions about OAE effects hold within the bloom context. The experiment 
does not simulate a “pure OAE without nutrients” scenario, but instead addresses how OAE 
interacts with different nutrient regimes. 
 
  
 
• What depth was N2O taken, up to 20 m or the surface, not clear from the text.  
 
AR: N2O sub-samples were taken from the IWS (Integra7ng water samplers), which 
integrated water from 0-20 m depth. We consider this is sufficiently clear between lines 151 
and 154 (sec7on 2.4).  
 
 
  
• Respiration measurement description is missing.  
 
AR: If the referee refers to Zooplankton respira7on, we consider this to fit beder in the 
discussion sec7on, as it came only as a result of comparing our DIC-derived NCP with oxygen-
derived NCP from a different publica7on. No measurements were performed.  
 
 
  
• The description or the reference to the flow cytometry analyses is missing.  
 
AR: We have added a brief descrip7on of the Flowcytometry analysis (L.286-288). 
 
 
3. Data Collection and Analytical Approach  
Analytical concerns:  
• The pH measurements required dye corrections due to potential impurity artifacts—
highlighting the fragility of spectrophotometric pH at high alkalinity. Can you comment and 
revise?  
 
AR: We wouldn’t say that spectrophotometric pH is fragile, since the change in absolute 
values was only 0.03 pH units at the highest measured pH of 8.5 (see response above). Such 
pH dependent offsets using impurified dyes, even when trying to apply correc7ons have been 
described previously (e.g., Douglas & Byrne 2017). It highlights the advantage to over-
determine the carbonate system by measuring 3 rather than only 2 parameters for cross-
valida7on. We have added the reference to the appropriate methods sec7on (2.6.3). 
 
• Assumption of 1:1 O2:C ratio in NCP calculation may oversimplify complex respiration 
dynamics. How do you rectify this? In which range does this ratio hold? Could that be different 
for the respiration of the micro vs large zooplankton (above 280um)?  
 



AR: Indeed, the reviewer is correct that assuming a 1:1 ra7o is an oversimplifica7on, but 
considering any other factor would also be based on assump7ons and inferences. The trends 
we see in calculated zooplankton respira7on could also be the result of changes in the 
respiratory, as well as the photosynthe7c quo7ent. We have added more detail in the revised 
version of our manuscript (L.542-544). 
 
• Data on respiration is missing entirely.  
 
AR: Please see previous reply to comment on respira7on measurements.  
 
 
• The large variability of DIC upon the nutrient addition is overwhelming and not well 
explained, also not matching the trends in the other parameters. Provide better explanation.  
 
AR: The authors do not agree with this statement. As explained in the first paragraph of the 
discussion, the DIC decrease is due to primary produc7vity being s7mulated by the nutrient 
addi7on. The fact that this is difficult to detect in other parameters than the nutrients 
themselves is that they are either hardly affected, i.e., TA, or only slightly, e.g., pH and pCO2, 
which are difficult to spot due to the rather large ini7al treatment differences as opposed to 
a more uniform DIC. We have added this explana7on to the text as well (L.394-397). 
 
• Where did you take the 95% for full equilibration from?  
 
AR: This is based on a simply forward calcula7on, assuming average gas exchange rates 
determined in our study and calcula7ng how long it would take for a 95% equilibra7on. The 
95% threshold was chosen to provide a more realis7c es7mate of the equilibra7on 7me, as 
the process follows an exponen7al padern and reaching a true 100% is then virtually 
impossible.  
 
 
• No coccolithophore or diatom data presented??? It is literally impossible to draw some of 
the results and conclusion in this paper unless there is data available for this.  

AR: Coccolithophore data is available in the Supplement, Fig. S5. We have highlighted this 
more prominently in the main text. For diatoms, we only have BSi data as a proxy that can be 
correlated to each treatment. It has been added in the appendix as well (Fig. S6).  
 
 
• Are there any taxonomic or metagenomic assessments to resolve zooplankton community 
and why the decision on cutting it at 280um?  
 
AR: No taxonomic or metagenomic data is available to resolve RZ. We didn’t decide on the 
cuqng at 280um, this cut comes from the methodology applied in Marín-Samper et. al, 
2024. 280 μm have been found to be a good compromise not to exclude too much of the 
natural community and at the same 7me ensure reproducibility between replicate 
incuba7ons. 
 
 
3. Results and Interpretation  



Calcification: Coccolithophore calcification followed an optimum curve relative to pCO2, with a 
peak around 250 μatm and suppression at extremes. However, in the figure S4a, calcification is 
below 0 for the two highest treatments, which is not explained anywhere in the text. Does this 
indicate dissolution. Even less severe treatments are still just hardly above 0, especially before the 
addition of nutrient part, which signifies lack of calcification overall, and only just happening in 
the first three treatments. How does this align with the NCP, can you correlate? And how does it 
align with the CALC, could it have any effect on the TA? Is this species-specific, could it be due 
to any other calcifiers (not just the autotrophs)? In general, the drawback of this is also that no 
other potential calcifiers have been implicated in the CALC, only the autotrophs. Are there any 
data available to support this, or discount for the impact of zooplankton on the CALC? 
 
AR: Having calcifica7on hovering around the 0 line or being nega7ve is most likely related to 
the inherent uncertainty stemming from a mass balance involving four measurements with 
their individual uncertain7es (TA, salinity, nitrate and phosphate).  However, the fact that we 
find an op7mum curve suggests that despite these uncertain7es, the overarching padern is 
preserved when calcula7ng cumula7ve calcifica7on for the en7re experiment. We have 
men7oned this now in the discussion (L.446-452).  
Concerning CALC and NCPDIC, both are derived considering changes in TA (see Eqs. 5 and 6). 
This in turn also means that calcifica7on by any organisms is captured by this method. The 
fact, however, that the cumula7ve calcifica7on correlated well with cumula7ve 
coccolithophore counts (Suppl. Fig. S5) suggests that they were the dominant calcifiers in our 
experiment. We have men7oned this between lines 467 to 470.  
 
 
Net Community Production (NCP): NCP was significantly higher in silicate treatments post-
fertilization, with no direct pCO2 effect. But the effect of the pH was not investigated and should 
be included in ANOVA. Also, why is NCP related to Si and not to Ca2+ treatment- again, data on 
diatoms and phytoplankton are absolutely essential, otherwise this all on the level of inferences. 
 
AR: Given the set-up of this experiment, pH and pCO2 are in7mately correlated, i.e., there is a 
quasi-linear rela7onship of proton concentra7on and pCO2. So, either one of them could 
have been chosen, but we decided to s7ck to the one parameter that is relevant to all 
aspects of the manuscript. We have added this piece of informa7on in the text as well (L.225-
227). Furthermore, we had tested responses to pH and they were the same as for pCO2.   
Concerning the Si/Ca ques7on, there is a rela7vely large background of Ca2+ in seawater, 
meaning that our addi7ons change concentra7ons only by a few percent (0.8 – 3.1%). In 
contrast Si is a macronutrient needed by a par7cular group of producers and that changed in 
between the two treatments by several orders of magnitude. Hence, Si seems to be behind 
the mineral-effect on NCPDIC rather than Ca (now L.503-507). Even though we do not have 
data on diatoms, BSi data has also been added to the Supplement as a proxy (Fig. S7).  
 
 
Also, how does Chla correlate with NCP and Calcification (Figure S4a-c and S1f)? 
 
AR: While there is a reasonable correla7on between daily changes in NCPDIC and chlorophyll 
standing stocks, as one would expect, the lader cannot be compared to calculated 
calcifica7on, as what is shown here are cumula7ve changes not daily rates. 
 
 



Zooplankton Respiration: Respiration declined with decreasing pCO2 and was lower in Si 
treatments, but in general, this aspect is largely underexplored and insufficiently presented. Much 
more effort needs to be put in explaining respiration data and how it links to suggested trophic-
level complexity. Present the data on respiration beyond 2 days, 2-day data is insufficient, 
compare the pre and post nutrient treatment. 
 
AR: Thank you for this remark. We have made efforts to expand on this topic throughout the 
relevant sec7on (4.4).  
Furthermore, data on zooplankton respira7on is cumula7ve. Hence, all values throughout 
the en7re experiment are factored in when we take the cumula7ve mean for the last 2 days. 
Also, we have added analysis of RZ pre and post nutrient addi7on (Fig. S7), and expanded on 
the discussion (L.555-558). 
 
 
The results of respiration are also fundamental in explaining some of the effects and should be 
put in the Results, not Discussion, section.  
 
AR: As explained previously, we consider zooplankton respira7on to beder fit in the 
discussion and would like to keep it there, as it resulted from comparing to and discussing a 
dataset from another publica7on.   
 
 
Discussion:  
In general, this study is really divided in two parts:  
• Pre-nutrient treatment that is represented of the fjord environment under OAE and post-
nutrient that is NO LONGER representative of the oligotrophic fjord conditions, whereby the 
used communities were not acclimated to such increases in nutrients and is just a mesocosm trial 
of OAE with nutrients. In such systems, the communities and species could react completely 
differently than under such artificial conditions. This aspect is now touched upon in the results 
and discussion and I would like the authors to fully dedicate the effort on the potential 
confounding effects due to such nutrient addition and how different the fjord system response to 
OAE would be if such strong nutrient artificial addition was not present- Fco2 still high, but NPC 
insignificant, what about respiration etc?  

AR: We have broadened the discussion on this topic in the relevant sec7ons and added 
supplementary figures (Fig. S7) on responses to the different phases and the whole 
experiment. As well as a summary table (new Table 1). For NCPDIC and RZ, during phase 1, 
OAE effects are appreciated. However, these seem not to be as relevant as the mineral 
treatment for NCPDIC, as the community’s beder performance shows a`er nutrient addi7on.  
Also, refer to previous answer regarding mixing and upwelling events.  
 

• In addition, no evaluation of the longer-term dynamics to capture seasonal or successional 
effects is presented.  
 
AR: We believe that extrapola7ng our six weeks results to obtain longer-term dynamics 
would be difficult as to the unknown of seasonal and successional variability. 
  



Response to comments from Reviewer 2 
 
We appreciate the reviewer’s very posi0ve and thorough feedback and thank them for their 
0me and effort. We have addressed each of the comments below, with our responses 
introduced in italics and labeled as Authors’ Response (AR) and the line number referring to 
the clean (no tracked changes) revised version.  
 
 
General comments  
  
The 0tle is very descrip0ve. It’s a maBer of taste, but I would recommend to include your 
main findings, e.g. the op0mum func0onal response of coccolithophores to alkalinity 
addi0on.  
 
AR: We agree that the 7tle is a bit descrip7ve. We have suggested a more condensed form 
that s7ll includes the most important aspects (like having used air-sea gas exchange 
measurements), as follows: “Carbon fixa7on of a temperate plankton community in response 
to calcium- and silicate-based Ocean Alkalinity Enhancement using air-sea gas exchange 
measurements” 
 
 
The introduc0on successfully introduces the reader into the func0oning of ocean alkalinity 
enhancement. The authors could improve the last part by removing some of the method 
descrip0on and adding more details on the mo0va0on to conduct experiments with 
different alkaline material under nutrient addi0on.  
 
AR: We agree that highligh7ng the reasons to use different alkaline feedstocks is important, 
hence we introduced them in the third paragraph of the introduc7on (L.60-64).  
Regarding the nutrient addi7on half-way through the experiment, we have added the 
following (L.:73-76) “We conducted a 53-day in situ experiment using 10 pelagic mesocosms 
(Riebesell et al., 2013) in Bergen, Norway, during low-nutrient post-spring bloom condi7ons. 
Halfway through the experiment, 80 dissolved inorganic nutrients were added to simulate a 
naturally occurring mixing/upwelling event, which has been found to enhance otherwise 
difficult to detect treatments effects at low biomass (Schulz et al., 2017).” 
Finally, we prefer to keep a brief descrip7on of the methods in the introduc7on as many 
readers skip the methods sec7on while reading.  
 
  
The results could be restructured to highlight similari0es and differences in the carbonate 
system, calcifica0on rates, NCP etc. of the different experiments (i.e., Si vs Ca-based mineral 
and the effects of nutrient addi0on), s0cking to the ini0al research ques0ons of the study. In 
parts this is already done, but somewhat hidden in addi0onal calcula0ons and assump0ons 
which could rather be moved to the result (and partly discussion) sec0on. A clear structure 
and a consistent naming of the experiments would help the reader to understand the basic 
results of the study. I do like Table 1, which nicely summarizes the findings of the study.  
 



AR: We have re-structured the result sec7on where needed for more clarity and amended for 
the names of the treatments to keep coherence throughout the text. We have widened and 
more clearly separated the underlying assump7ons and calcula7ons in the methods sec7on 
and results. And for further clarity, we have collected phase specific findings in Table 1 and 
have renamed the original Table 1 as Table 2. 
  
  
The analysis of the carbonate system changes reads a bit like all over the place. I suggest to 
carefully disentangle the different measurements you have (TA, DIC, pCO2, FCO2) and what 
you can learn from these changes (e.g., are they biologically mediated or caused by physics 
and resul0ng changes in the carbonate system).  
 
AR: We have cleaned up and streamlined the carbonate chemistry results. 
 
  
I couldn’t find a comparison of CALC and CCPP as announced in L. 246-247 (apart from Fig. 
3b) and an interpreta0on of this. I’m not sure if this is relevant for the manuscript, but it 
should at least be added to the supplement.  
  
AR: Figure 3b is exactly the comparison of CALC and CCPP. Since the legend might have not 
been clear enough, we have updated the legend of the graph (L.361-366). 
 
 
The discussion is very close to the results of the study, which is good, but could me moved 
from a descrip0on of the results to an interpreta0on of overall findings embedded into 
exis0ng literature. In parts this is done, but it is hidden in a repe00on of the result.  
 
AR: We believe that re-itera7ng key results to start a discussion makes it much easier for the 
reader. Nevertheless, we have revisited the discussion in this regard and made the 
appropriate changes. 
  
 
Conclusion and outlook are rather a summary of Table 1 than a real perspec0ve on the 
study. I suggest to think about what we can learn from the findings of the study, what could 
be poten0al follow-up experiments, and which advices you would give for large-scale 
applica0ons of OAE.  
 
AR: We have added a final paragraph on the design of future experiments and sugges7ons 
for large-scale applica7ons, as well as made a stronger connec7on to the original hypothesis 
tested. 
 
  
Finally, not being a na0ve English speaker myself, I would recommend to do a thorough 
language check as there are some grammar and phrasing issues here and there.  
 



AR: We have double-checked for grammar and phrasing and improved it to the best of our 
knowledge. 
  
  
Line-by-line comments  
  
Abstract  
  
L. 15-16: Reduced pCO2 and pH only un0l equilibrium is reached, right? Maybe it’s worth to 
add this to the sentence.  
 
AR: Thank you for the comment, we have changed the text to “resul7ng in temporarily 
reduced CO2 par7al pressure (pCO2) and elevated pH before re-equilibra7on with the 
atmosphere or mixing with unperturbed waters.” (L.14-16). 
 
 
L. 17: BeBer: “in a temperate `ord”  
  
AR: As there are several cords around Bergen, Norway, we agree. 
 
 
L. 23: “with cumula0ve coccolithophore calcifica0on showing an op0mum curve response to 
decreasing pCO2” – this sounds very complex. Can you simplify the message?  
  
AR: Thanks for the insight, the text has been updated to: “coccolithophore calcifica7on 
followed an op7mum curve response along the pCO2 gradient, consistent with…”  
 
 
L. 24: “while no mineral-type effect was observed” – compare to first part of the sentence 
(“there were a number of mineral-type and pCO2/pH effects”); this seems to be 
contradic0ng. Perhaps splieng the sentence in two parts would help?  
 
AR: Thank you for this comment. The text has been updated as follows: “Furthermore, 
various mineral-type and/or pCO2/pH effects were found. Coccolithophore calcifica7on 
followed an…” (L.22-23). 
 
  
L27-28: “These complex findings suggest both direct and indirect effects of mineral type and 
OAE level and provide a valuable founda0on for designing future OAE field trials” – can you 
be more specific about the message of your findings? For example, carbonate-minerals 
should be favored over silicate-minerals (smaller environmental impact) and the amount of 
added alkalinity must balance effec0vity (CO2 flux into the ocean) and environmental impact 
(calcifica0on).  
 



AR: Thank you for this remark. We have added a closing phrase to the abstract as follows: 
“For a safe applica7on of OAE, non-equilibrated alkalinity addi7ons must balance efficiency 
and environmental impact.” (L.28-29). 
We prefer not to make a strong statement about carbonate-minerals over silicate ones, since 
silicate-minerals did enhance NCPDIC and this could be a bodom-up control effect on 
zooplankton respira7on (if there’s more food available, zooplankton would need to move less 
to find it and hence respire less).  
 
  
  
Introduc0on  
  
L. 44-46: “This variability…” – yes, but the variability that you men0on in the previous 
sentence only refers to modelling studies. There are a number of reasons why modelling 
studies vary in their es0mates of CO2 uptake poten0al, in the end they assume different 
alkaliniza0on scenarios etc. I agree that the CO2 uptake poten0al of real-ocean applica0ons 
is difficult to predict because we do not know enough, but then you need to rephrase the 
sentence.  
 
AR: Thank you for your insight, we have changed the text as follows: “Such large 
range is the result of different modelling scenarios, e.g., amount and frequency of addi7ons. 
However, there is also a significant knowledge gap between modelled predic7ons and real-
world condi7ons, regarding poten7al changes to marine communi7es, which needs to be 
acknowledged and addressed (Henderson et al., 2008).” (L.45-48) 
  
 
L. 50: “Since gas exchange can take …”  
 
AR: Text has been updated 
  
 
L. 60: “all of which release soluble products of interest for marine organisms” – unclear; why 
are the alkaline minerals “of interest” for marine organisms?  
 
AR: We have changed to: “all of which release soluble products that can impact (posi7vely or 
nega7vely) marine organisms.” 
  
 
L. 61-64: “For these materials …” – this sentence is very long and quite confusing, can you 
rephrase? For example, it is currently unclear what you mean with white and green ocean 
for readers who don’t know the study of Bach et al. You could also emphasize more that you 
aim to test the white vs green ocean hypothesis of Bach et al., this is currently somewhat 
hidden in your statements.  

AR: We have adapted the text as follows (L.63-70): “Bach et al. (2019) proposed the “white 
vs green ocean” hypothesis, which suggests that different types of OAE materials may favor 



different groups of primary producers. Specifically, they hypothesized that the increase in 
calcium ions (Ca+2) together with DIC upon equilibration, could enhance calcification of key 
calcifiers such as coccolithophores, which are highly impacted by ocean acidification. In 
contrast, the release of silicic acid (Si(OH)4) could benefit diatoms, a group of primary 
producers which relies on silicate to build their exoskeletons. This hypothesis highlights the 
importance to assess the biological response of natural ecosystems to OAE with respect to 
the type and concentration of the alkaline material used. In this study, we aim to directly test 
the “white vs green ocean” hypothesis by evaluating the differential effects of OAE materials 
on these major phytoplankton groups.” 

 
L. 67: I suggest to shorten, parts of this are methods.  
 
AR: Please see our comment above and directly below. We prefer to keep a some of the 
methods in the introduc7on. 
 
  
L. 74: “These perturba0ons would be highest close to an OAE point source” – okay, but you 
don’t test OAE effects with distance to a point source in your study, right? I suggest to 
shorten here.  
 
AR: We have removed the sentence. 
 
  
L. 77-78: “Processes that need to be beBer understood before large field deployments of  
OAE and for later monitoring and verifica0on.” – Please check, this is not a proper sentence.  
And here you could add a few more details – which processes do you aim to understand? 
What is the goal of your studies, which parts of the ecosystem do you assess?  
 
AR: We have rephrased to: Poten7al impacts on these processes need to be understood 
before large field deployments of OAE and are important for accompanying monitoring, 
repor7ng and verifica7on. (L.82-84). 
 
  
  
Material and Methods  
  
L. 88: “surrounding” (without s)  
 
AR: "Surroundings" refers to the environment around the mesocosms (as a noun). The 
singular "surrounding" is typically used as an adjec7ve (e.g., "surrounding water"), not as a 
noun. 
 
  
L. 91: “to remove any heterogeneously distributed nekton” – what is this? Wouldn’t “remove 
nekton” be enough?  
 



AR: We have chosen to specifically men7on heterogeneity of nekton, as this is the reason to 
remove it. We added further clarifica7on. (L.97-98). 
  
 
L. 92-94: “Addi0onally, a volume determina0on …” – this sentence is unclear; do you 
measure the volume change or the total volume, and why is this important? Please 
rephrase.  
 
AR: We have changed the sentence to: ‘Addi7onally, the mesocosms’ volume was determined 
following Czerny et al. (2013), yielding an es7mate of ~61.6 ± 1.9 m3.” (L.99-100). 
Knowing the volume is required for adjus7ng OAE as well as nutrient addi7ons (see last 
paragraph). 
 
 
L. 99-101: As a reader who is not familiar with OAE experiments I would wonder why you 
don’t just add lime and olivine power?   
 
AR: We have added the following ra7onale: “As direct mineral addi7ons, such as lime or 
olivine powder, come with several caveats, such as triggering secondary calcium carbonate 
precipita7on removing added alkalinity (Moras et al. 2022), dissolu7on kine7cs can be quite 
slow (Fuhr et al. 2022), or minerals can contain a variety of poten7ally toxic trace elements, 
we simulated mineral dissolu7on using laboratory prepared alkaline solu7ons….” (L.105-109) 
 
 
L. 103: “in the olivine scenario”  
 
AR: Thank you for the remark. However, we don’t agree with this correc7on since "under (the 
olivine scenario)" is gramma7cally correct and used in scien7fic wri7ng to mean "within the 
framework of" or "according to the condi7ons of." 
 
  
L. 109-111: “(the unavoidable …)” – this sentence is unclear. Can you state more clearly that 
the addi0on of silicate leads to a shin in alkalinity that is not wanted in your experiments 
because you want to control TA only by the addi0on of NaOH? At least this is how I 
understand your descrip0on, but it took a while un0l I got your message.  
 
AR: We have rephrased as: “Since adding silicate inevitably increases total alkalinity (Gaduso 
et al. 2010), we compensated the silicate-induced rise by adding HCl to the respec7ve control 
and by withholding NaOH in the ΔTA 150 μmol kg⁻¹ treatment.” (L.120-122). 
 
  
L. 119-121: Why is the concentra0on of nutrients lower than in the surrounding water? And 
what is your mo0va0on to add nutrients? This has not been explained in the introduc0on, 
has it? Furthermore, please check the sentence “Nitrate concentra0ons …” – is it possible to 
describe the amount of added nitrate and phosphate in a similar manner?  
 



AR: Once the mesocosms are closed, there’s no new influx of waters which carry nutrients, as 
it happens in the natural system surrounding the mesocosms. New nutrients can be provided 
by mixing or upwelling events. We have added a sentence to the end of the introduc7on that 
describes natural mixing/upwelling events and provides a ra7onale (L.80-82; see also 
response to Reviewer 1). 
 
  
L. 122: “Ca treatments” – I recommend to use uniform terms for your experiments 
throughout the manuscript.  
 
AR: We have updated the text to calcium-based and silicate-based treatments. 
 
  
L. 123-124: “Nutrient concentra0ons …” – please check sentence structure and grammar.  
 
AR: The sentence has been corrected as follows: “Nutrient concentra7ons were measured the 
day before nutrient addi7on and ~2 hours a`er, for quan7fica7on and to ensure that the 
targeted stoichiometry was achieved.” (L.146) 
 
  
L. 128: What exactly do you mean with “randomized sampling”?  
 
AR: We have changed to: ‘... sampling in random order was ...”, this means that mesocosms 
were not sampled in any par7cular order, e.g., increasing alkalinity or by loca7on. (L.150)  
 
  
L. 149-150: change “The filtra0on process resulted in the removal of biomass” to “The 
filtra0on process aimed at removing” or “The filtra0on process removed”  
 
AR: We have adopted the reviewer’s sugges7on. 
 
  
L. 151f: “Water for gas-sensi0ve parameters…” – please check the sentence structure.  
 
AR: We have changed to: "Water for gas-sensi7ve parameters was gently subsampled first, 
providing an overflow of ~1.5 7mes the final sampling volume." (L.173-174) 
  
 
L. 161: To compute average and standard devia0on you would need triplicates, not 
duplicates. Is there a reason why you did not perform three measurements?  
 
AR: Mainly 7me restric7ons. Each sample measurement takes ~20 min to be analyzed by the 
TA 7trator. Concerning calcula7ng the standard devia7on from the two measurements, this 
is to show the analy7cal precision associated with the analy7cal method. 
  
 



L. 171: Change “Said samples” to “Samples”  
 
AR: We prefer to keep it as is, because it was only the DIC simples, not all samples that were 
fixed. 
  
 
L. 196: “Throughout the experiment, …” – please check the wording. “Coupled” does not 
sound correct in this context.  
 
AR: We suggest the following edit for clarity: “Throughout the experiment, two carbonate 
chemistry parameters (TA and pHT) were measured and paired with corresponding daily 
averages of salinity and temperature (from CTD casts), as well as nutrient concentra7ons, to 
calculate the remaining carbonate system variables, such as DIC, ΩA, and pCO₂.” (now L.199-
201) 
  
 
L. 202: Please check the sec0on 0tle. The part “and community produc0on es0mates” 
appears also in the next sec0on 0tle in line 234, and this is where you actually describe 
community produc0on.  
 
AR: Thank you for catching that. The heading has been corrected. 
 
  
L. 242: It would be helpful if you could give a unit for CALC.  
 
AR: The unit is umol/Kg seawater. We have clarified this in the text.  
 
  
L. 244: How do you know that coccolithophores are the main calcifiers in your mesocosms? I 
suppose that your experiment was performed jointly with other experiments in which the 
community composi0on was analysed, but if so it should be men0oned.  
 
AR: This statement is based on coccolithophore and zooplankton counts using individual 
cellular CaCO3 quotas. We have added further descrip7on in the methods (L.286-288) 
 
  
L. 244-245: Can you give an equa0on and a unit for CCPP? Which light condi0ons do you 
mean? Surface or at a specific depth?  
 
AR: Being the amount of CaCO3 produced during a coccolithophorid bloom, CCPP can have 
various units, such as grams or moles. We have further clarified that we used depth 
averaged values, i.e. for light it was 100 umol/m2/s. (L.271-274). As men7oned in the text, 

the equa7on is that of Gafar et al., 2018:   
 
  



L. 249: Maybe I missed this, but where do you have cCO2 from?  
 
AR: We have improved the clarifica7on that cCO2 is just the cumula7ve in-gassed CO2 derived 
from the daily CO2 fluxes (FCO2).  (L.276). 
  
 
L. 254: “The following change in sign …” – I know what you mean, but the phrasing is a bit 
odd. Consider to rephrase to something like “We define NCP to be posi0ve” or alike.  
 
AR: Thank you for the sugges7on, we have rephrased to: “By calcula7ng the nega7ve change 
in DIC, we define NCP to be posi7ve.” (L.281). 
  
 
L. 255: The descrip0on of NCP from O2 measurements is missing.  
 
AR: We have not added this descrip7on because it corresponds to a different publica7on. We 
have made this clearer already in the methods (L.284).  
  
 
L. 260: “for 5 addi0ons of increasing dye addi0on” – rephrase to “for 5 addi0ons of 
increasing dye concentra0on”  
 
AR: Thank you for the sugges7on, we have updated the text.  
  
  
Results  
  
L. 272: “Aner the manipula0on on day 7” – but the manipula0on took place on day 6? It 
would be more precise to say “Aner the manipula0on on day 6” on “On day 7, one day aner 
the alkalinity manipula0on”.  
 
AR: We have added a comma to make the separa7on clearer: “Aner the manipula0on, on 
day 7, pH…” 
  
 
L. 273: “while pCO2 decreased to 61” – unit is missing.  
 
AR: Text has been updated. 
  
 
L. 273: “In contrast, DIC was hardly affected.” – Compare to Fig. 1d and L. 277: DIC is 
considerably affected by the alkalinity manipula0on (and nutrient addi0on).  
 
AR: We have updated the text to: “In contrast, DIC was hardly affected by the manipula7on 
(Fig. 1).”. This is in contrast to the other parameters, for which there’s a clear dis7nc7on 
among treatments a`er the addi7on.  



  
 
L. 274: “Overall, TA remained rela0vely stable throughout the experiment, regardless of the 
phase and the treatment” – this is only true for phase I and II, but not between phase 0 and  
I.  
 
AR: Since we have described phase 0 in the paragraph above, we thought it was clear we 
referred to the other phases. We have changed to “rela7vely stable throughout the rest of 
the experiment” to make it clearer. 
  
 
L. 276: “from day 35 onwards” – it would be easier for the reader if you would consistently 
refer to the phase and/or the respec0ve manipula0on (here: “aner the nutrient addi0on in 
phase II”).  
 
AR: Thank you for the comment. Yes, it is true, but also day 35 is not right a`er nutrient 
addi7on, but a few days later. This is because there is a lag between nutrient uptake and 
measurable responses. We have further clarified “a`er nutrient addi7on, from day 35 
onwards…”  
  
 
L. 280: “DIC decreased in all mesocosms again, …, coinciding with average Chl a changes” – I 
suggest to men0on that DIC is decreasing as soon as Chl a increases (i.e., different direc0on 
of change).  
 
AR: We have changed to: ‘…. coinciding with average Chl a increase.’ 
  
 
L. 289: “All treatments showed an immediate uptake of CO2” – where do you see this? In 
FCO2?  
 
AR: We have clarified this with: ‘During the ini7al phase (0), all treatments were taking up 
atmospheric CO2, leading to a daily increase….” (now L.326) 
 
 
L. 290: “While FCO2 didn’t change significantly for the control treatment right aner the TA 
addi0on” – but you did not add TA to the control treatments, did you? TA should not change 
in these treatments anyway? Generally, I feel that you could use the control treatments a  
bit more as such, i.e., you could analyse the changes in the other treatment rela0ve to the 
control treatment to make sure that the only difference is the addi0on of the alkaline 
material and no other changes in the system that may play a role in the course of the 
experiment (being aware that experimental treatments are not 100% replicates of each 
other).  
 
AR: Yes, control treatments shouldn’t change with TA addi7on because they didn’t receive it. 
The point of this sentence is to say that there was a rela7on of FCO2 with TA (as expected with 
increasing TA gradient). Concerning the comment on analyzing the changes rela7ve to the 



control, as we are using linear regressions that would mean having one less data point for a 
regression, i.e. 5 instead of 6, which is less desirable. 
  
 
L. 290-291: “it increased with increasing deltaTA and corresponding lower seawater pCO2” – 
FCO2 is decreasing, right? Double-check sign conven0on. I also recommend to rephrase this 
sentence as it currently implies that deltaTA in the control treatment is increasing, but you 
mean the different TA-addi0on treatments.  
 
AR: Thank you for this remark, we have now updated the whole paragraph for coherence on 
the sign conven7on. For instance, have rephrased as: ‘While CO2 ingassing (nega7ve FCO2) did 
not change significantly for the control treatments, it decreased with increasing dTA…’. 
 
  
L. 294: “Notably, no differences in FCO2 were observed between the different minerals” – 
This is not en0rely true, I do see differences in Fig. 2. They may not be sta0s0cally significant, 
but you should not say “no differences”.  
 
AR: We have clarified that there were no sta7s7cally significant differences between the 
minerals. (L.333). 
 
  
L. 299: “Except for the Ca-treatment deltaTA 150” – I like the idea of giving simple but 
specific names to the different treatments, but they should be introduced and consistently 
used throughout the manuscript. Indeed, this could simplify some phrases in the remaining 
manuscript.  
 
AR: Thank you for the remark. We have rephrased to: “The calcium-based treatment with 
lowest TA addi7on (ΔTA 150 μmol kg-1)....” (L.339) 
 
 
L. 303: How about the comparison of CALC and CCPP as displayed in Fig. 3b?  
 
AR: We don’t men7on it in the results but in the discussion, since we consider it entails 
interpreta7on. 
  
 
L. 304: “at the beginning” – what exactly do you mean? Phase 0?  
 
AR: NCP is not calculated for phase 0, only from day 5 onwards. The text has been updated 
for clarity (now L.344).  
  
 
L. 308: Are you sure that you show cumula0ve changes? What is nega0ve cumula0ve NCP 
then? More respira0on than produc0on?  
 
AR: Yes. 



 
  
L. 310-311: “Though such a statement assumes that …” – important to men0on, but I 
suggest say a few more words on this and perhaps move to the discussion, possibly even to a 
a separate “limita0on” sec0on.  
 
AR: We have re-worded the respec7ve sentence (L.352). This is an intrinsic assump7on from 
the sampling resolu7on of these mesocosms setups. We thought it is worth reminding the 
reader of this when reading of this par7cular outcome.   
 
  
L. 314: “An ANOVA analysis showed no alkalinity effect, but a clear mineral effect on 
produc0on” – if you tested NCP vs. pCO2 as described in the previous sentence, it would 
rather be a pCO2 effect and not an alkalinity effect.  
 
AR: Thank you for your comment. We have updated all relevant parts of the manuscript to 
refer to a pCO2 (gradient) effect. Though given the setup of this experiment, pCO2 and TA are 
both in7mately correlated. pCO2 changes were mainly due to TA changes because of how TA 
was enhanced. For instance, when tes7ng ANCOVA against pH, the results are exactly the 
same. We have chosen to use pCO2 to s7ck to the one parameter that is relevant to all 
aspects of the manuscript.  
 
 
Fig. 4c: Why triangles here? They should be diamonds, right?  
 
AR: Thank you for catching that. We have updated all relevant figures.  
  
  
Discussion  
  
L. 333ff: Because it is an integral part of your experimental setup (although I miss a clear 
mo0va0on for this as men0oned earlier) I suggest to add the nutrient addi0on to the 
sentence.  
 
AR: We have added a ra7onale for the nutrient addi7on to the end of the introduc7on (L.73-
76). 
  
 
L. 335-336: “Manipula0on of … which remained rela0vely stable over 0me” – please specify, 
what remained stable over 0me? DeltaTA? The treatment pairs?  
 
AR: We have clarified: “Manipula7on of total alkalinity resulted in comparable treatment 
pairs in the calcium- and silicate-based treatments with a similar ΔTA, which remained 
rela7vely stable over 7me. This stability in TA is most…” (L.379-382) 
 
  



L. 336: Hm yes, but as you men0on correctly an omega aragonite of 11.1 may be the 
threshold under idealized condi0ons. However, the ocean is not par0cle-free (plus you have 
different temperature and salinity values compared to the idealized study of Marion et al. 
2009), and these par0cles can serve as precipita0on nuclei, decreasing the threshold of 
abio0c CaCO3 precipita0on. It seems that this is not the case in your experiments, but you 
could add this argument in your discussion.  
 
AR: Thank you for this comment. We have clarified that the threshold of 11.1 is for a 
situa7on with organic colloids and par7cles, but the absence of mineral phases. 
 
  
L. 339: “plus no significant change to DIC” – this is confusing, you do see quite some changes 
in DIC?  
 
AR: As clarified before, we mean dis7nc7ve differences among treatments as it happens for 
the other parameters.   
 
  
L. 341: “all manipulated treatments increased their DIC content” – I suggest to rephrase, the 
treatments did not ac0vely increase the DIC content.  
 
AR: Thank you for this remark. We have updated the text appropriately.  
 
  
L. 343: “Changes in DIC ranged from about 23 to 49, in contrast to expected Redfield C:N of 
20” – I cannot follow this argumenta0on, which DIC change would you have expected?  
 
AR: We have cleared the sentence as follows:  DIC drawdown only began in phase 
II and was higher than expected from nitrate drawdown: 23-49 vs 20 μmol kg-1 (Redfield C:N 
of 6.625*N).” 
  
  
L. 351: “This is related to the fact that we arrived at the study site during in a post-bloom 
period” – it doesn’t really maBer when you arrived ;-) Perhaps rephrase to “the experiment 
was started during a post-bloom period” (also note that you have a phrasing typo: “during in 
a post-bloom…”)  
 
AR: Thank you for catching the typo. The text has been changed as suggested. 
 
  
L. 353: “daily rates increased” – note sign conven0on, currently it would be “decreased”.  
 
AR: Thank you for the comment. We have clarified and updated the text where relevant. The 
ingassing increased (more nega7ve FCO2 flux).  
  
 



L. 354: “which is within the range of air-sea flux es0mates from the region” – what do you 
mean, is the addi0onal CO2 uptake aner alkalinity addi0on not caused by ocean 
alkaliniza0on but is rather caused by natural varia0ons of the CO2 uptake?  
 
AR: Alkalinity addi7on only causes the uptake poten7al in absolute values to increase 
because of the deple7on of pCO2. The rates of uptake depend on more physical variables and 
are usually wind driven. The fact that the uptake rates obtained are similar to the ones 
occurring normally in the region, suggests that the mesocosm setup didn’t hinder wind-
driven CO2 uptake. To make it clearer, we have added ‘natural’ to air-sea flux es7mates. 
  
 
L. 358-359: Temperature unit is missing (I guess it is °C).  
 
AR: We have updated the text, thanks. 
  
 
L. 381-382: “In this regard, …” – this statement is unclear to me. Increasing ocean CO2 
uptake is more likely explained by changes in temperature than by changes in wind speed 
over the 0me of the experiment because es0mated wind speeds do not fit to observa0ons?  
 
AR: For this experiment and setup, yes. 
  
 
L. 384: “Therefore, our results indicate that seasons should also be considered …” – but if 
the equilibra0on 0me takes more than 1000 years, passing through all seasons of almost 3 
years, does the day of deployment really maBer? Furthermore, I do not agree with the 
statement “at least in models”, because models should try to simulate what could be done in 
the real ocean.  
 
AR: We thank the reviewer for this important clarifica7on. We agree that the long 
equilibra7on 7me (≈3 years) implies that the system will indeed pass through mul7ple 
seasonal cycles, and therefore full equilibra7on is not strongly dependent on the exact day of 
deployment. However, the rate and 7ming of CO₂ uptake are not uniform across the 
equilibra7on period. Given the exponen7al nature of CO2 re-equilibra7on, the steepest pCO₂ 
gradients, and therefore the largest fluxes, occur immediately a`er alkalinity addi7on, and 
so at this point is where temperature, wind, and mixed layer depth have the greatest 
impacts. This means that seasonal condi7ons at the 7me of deployment will affect the early 
par77oning of uptake between fast and slow components, even though the system 
eventually equilibrates over several years. 
Regarding the phrasing “at least in models,” we agree that this was misleading. Our 
inten7on was to emphasize the importance of explicitly including seasonal variability in 
model simula7ons of OAE. We have revised the text to make clear that seasonality is not only 
a modeling considera7on, but also a prac7cal one that should inform real-world deployment 
strategies. 
   
  



L. 387-389: “Lastly, by accoun0ng for the measured …” – this is what you will do in the 
following, right? If yes, you can add this to the sentence.  
 
AR: A`er revision, we found it reads more smoothly when moving this sentence further down 
(L.487-489).   
  
 
L. 391: “Because of the presence of the coccolithophore E. huxleyi …” – how do you know 
that Ehux is growing in your mesocosms? I assume that a community analysis was done in 
the framework of other studies on the same mesocosms, but this should be men0oned 
somewhere (here or in the methods). Otherwise, the certainty that Ehux is the main calcifier 
in your experiments comes out of nowhere. You could, for example, give a short summary of 
the community analysis including rela0ve contribu0ons of all planktonic calcifiers.  
 
AR: Coccolithophores were counted by Flowcytometry and the species was iden7fied by light 
microscopy. We have added this to the methods (L.286-288). 
  
L. 403 and L. 407: Right parenthesis missing  
 
AR: We have corrected this. 
  
L. 390: Do you observe this bloom only in the experiment with alkalinity manipula0on or 
also in the control experiment? I suggest to be more specific here, because it can be a bit 
confusing to understand which changes are caused by the alkalinity / nutrient manipula0ons 
and which changes are part of the natural change in the `ord.  
 
AR: As shown in figure S4, ini7al calcifica7on occurred in all mesocosms, although it also 
appears that the bloom was smaller at higher TA. We have made sure to refer to this figure 
again in the discussion. 
 
  
L. 410: “Addi0onally, when cumula0ve TA-based calcifica0on is compared to cumula0ve 
coccolithophore abundance …” – what you want to say is that the per cell calcifica0on 
remains constant but the number of cells is increasing? Hence, the op0mal condi0ons for 
calcifica0on rather lead to prolifera0on than to heavily calcifying cells? This is an interes0ng 
finding and could be highlighted more. Although I got a bit confused by the following 
discussion on cellular rates.  
 
AR: Thanks for catching this. The text was formulated wrongly, and a`er careful revision we 
also found a mistake with the calcula7on of cumula7ve coccolithophore abundance, which 
should have included only data points a`er the TA addi7on. The text has now been corrected 
(L.467-473). 
 
L. 433: typo in “treatments”  
 
AR: Thanks for picking this up.  
  



 
L. 433: “nitrogen uptake was ~3.6 µM” – cumula0ve? Per unit 0me?  
 
AR: Total (we have added this informa7on).   
  
 
L.436-437: “… it was diatoms (if not in quan0ty, in frustule thickness) that was heavily 
silicified …” – in the second part of this sentence you imply that diatoms increase their 
frustule thickness and kind of exclude that the strong Si uptake can be caused by a 
prolifera0on of diatoms. If you don’t know for sure I suggest to keep this open. But maybe 
you do have an idea as it seems like you have an impression of the community composi0on, 
given your previous statements on Ehux calcifica0on?  
 
AR: We have data on biogenic Silica that has been added to the supplement as a proxy for 
diatoms (Fig. S6). 
  
 
L. 438: “Thus, this suggests that diatoms could allocate addi0onal resources to growth and 
photosynthesis …” – doesn’t this just show that diatoms were Si-limited previously?  
 
AR: Yes. We have reformulated the text (now L.499). 
  
 
L. 440: “… in turn, contribu0ng to the mineral effect …” – is “contribu0ng to” the correct 
word here? Shouldn’t it rather be “causing”?  
 
AR: It is not clear if it is the only driver, hence the cause. However, we have added 
‘contribu7ng/causing’. 
  
 
L. 444: “One reason could be low abundance of coccolithophores at the onset of the 
experiment …” – okay, but you do see an increase in coccolithophore abundance in the 
experiment under medium alkalinity addi0ons (see for example L. 423-425)? The remaining 
sentence (“the other the fact that ….”) is unclear to me, please rephrase.  
 
AR: We have re-phrased to: “One reason could be the rela7vely low abundances of 
coccolithophores at the onset of the experiment, another the fact that only increased 
calcium concentra7ons paired with increased DIC upon full CO2 equilibra7on have been 
hypothesized to promote coccolithophorid calcifica7on and growth (compare Bach, 2015; 
Bach et al., 2019)”. 
  
 
L. 450: “The delay in bloom forma0on observed here” – this is a bit unspecific and as a 
reader I have to go back to the results to remember what you mean by “here”. It would be 
easier if you would recap that you are talking about the delayed bloom peak in the 
highalkalinity experiments. In the same sentence, you refer to the study of Marun-Samper et 



al. 2024. Is that study using the same experimental setup or even the same mesocosms? Or 
is that study completely independent from yours? This is currently unclear.  
 
AR: We have added in the methods the reference to Marín-Samper clarifying that it belongs 
to the same experimental setup. We have also changed the sentence to: “The delay in bloom 
forma7on towards lower pCO2 observed here (Fig. 4 b)…” 
 
  
L. 450-456: This en0re paragraph needs some more details. Why do you think the delay of 
the bloom could be caused by the substrate/inhibitor concept? What is a “knock-on effect”? 
What are the open ques0ons and which addi0onal considera0ons are required to be able to 
provide recommenda0ons?  
 
AR: We have updated the text (L.525-531). 
  
L. 458: As men0oned above, “NCP obtained from O2 measurements” was not described in 
the methods.  
 
AR: As already men7oned before, the appropriate reference has been added to the methods.  
  
 
L. 458-466: Consider to move to the results and/or methods.  
 
AR: We prefer to keep zooplankton respira7on in the discussion as we consider zooplankton 
respira7on to beder fit in there, since it resulted from comparing to and discussing a dataset 
from another publica7on 
  
 
L. 467-468: “Interes0ngly, the treatments with lower NCPDIC had higher RZ, possibly 
indica0ng a top-down control on primary produc0on.” – you can make it easier for the 
reader if you repeat which experiment resulted in lower NCPDIC (or higher NCP?). Also, you 
will always have a top-down control on primary produc0on in a natural system, won’t you? 
Or do you want to say that you observe a “stronger” top-down control / more grazers in the 
system?  
 
AR: As suggested, we have clarified with: “Interes7ngly, treatments with lower 
NCPDIC at higher TA addi7on (lower pCO2), showed higher RZ, par7cularly calcium-based 
treatments, sugges7ng enhanced top-down control on primary produc7vity.” 
  
 
L. 468-472: “Reasons for this observa0on could be …” – here you mix the arguments for a 
weaker phytoplankton-zooplankton link due to increasing alkalinity addi0on and the effect 
on zooplankton metabolism (first part of the sentence) and due to mineral-mediated 
changes in the phytoplankton community composi0on (second part of the sentence), do 
you?  
 



AR: We explore the possibility of direct and indirect effects. We have clarified with: ‘... as well 
as indirect effects via changes in...’ 
  
 
L. 475: But you do not inves0gate single species? How can you draw the conclusion that 
responses are species-specific? It is probably true, but I think the jump from your results to 
this conclusion is a bit too big.  
 
AR: Thanks for the remark. We agree and have removed the species-specific discussion, and 
only stated that there was likely a higher top-down pressure in the high TA addi7on 
treatments. 
 
 
L. 475: “ … and that a top-down control on primary produc0vity might have been exerted” – 
this sentence is unclear to me.  
 
AR: We have rephrased for beder clarity. 
  
 
L. 475: Here again, how comes that Goldberg et al. 2024 knew what is going on in your 
experiments? If this study is based on the same mesocosm experiments than yours, it should 
be men0oned. Furthermore, the link between your findings and the findings on fish biomass 
vs abundance is not completely clear to me.  
 
AR: Yes, it was the same mesocosm experiment. We have clarified this in the text. 
Furthermore, we have made clearer that fish respira7on is included within our “RZ”. 
 
  
L. 479: “…. although respira0on rates didn’t seem to be correlated (Bhaumik et al. 2025).” – 
add: “to be correlated to the amount of alkalinity added” or similar.  
 
AR: We have incorporated the sugges7on, thanks.  
  
 
Table 1: A very nice summary table!   
  
 AR: Thank you J 
 
 
Conclusion and outlook  
  
L. 496: “poten0ally due to enhanced Si(OH)4 concentra0ons.” – consider to add “and the 
concomitant prolifera0on of diatoms”  
 
AR:  We have incorporated the sugges7ons, thank you. 
  



 
L. 498: “indica0ng species-specific responses and poten0al top-down control on primary 
produc0on” – see comments above.  
 
AR: Thank you for this sugges7on, we have removed the no7on about species-specific as it’s 
not en7rely clear, and added the changes to community composi7on based on the BSi proxy.  
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