
Response to comments from Reviewer 1  
 
We deeply thank the reviewer for their posi4ve feedback and quick turnaround. 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, where not specified, the lines correspond to those the referee 
already referred to.  
 
 
  
Line-by-line comments  
  
Abstract  
  
L. 20-21: “… and measured CO2 gas exchange rates were comparable to what would be 
expected for large oceanic regions.” – I know what you mean, you refer to the gas exchange 
es4mates from models, right? This is not en4rely clear and as the abstract is oOen read in 
isola4on from the main manuscript, I recommend to omit this half-sentence. Or, even bePer 
in my opinion, give numbers for the addi4onal CO2 flux into the surface waters of your 
mesocosms.  
 
AR: Thank you for the sugges7on. We agree and have applied both changes to avoid 
confusion.  
  
L. 25: “…, but there was no pCO2 effect.” – I suggest to rephrase as I stumbled across this 
sentence although I know your study already. Perhaps say: “In contrast, in-situ net 
community produc4on (NCP) was higher in the silicate-based treatments, but was not 
modified by changes in pCO2.”  
 
AR: We thank the reviewer for poin7ng this out and for the sugges7on. We have 
implemented this change.  
 
  
Introduc4on  
  
L. 69-70: “In this study, we aim to directly test the “white vs green ocean” hypothesis by 
evalua4ng the differen4al effects of OAE materials on these major phytoplankton groups.” – 
I suggest to rephrase to highlight what you really inves4gate in your study, for example: “… 
by inves4ga4ng and comparing the effects of silicate and calcium-based OAE treatments on 
phytoplankton produc4on rates (coccolithophores and diatoms) as well as overall ecosystem 
responses and carbon removal poten4al.” This would avoid that readers expect more than 
two OAE materials and a detailed analysis of the phytoplankton community (which could be 
implied by “major phytoplankton groups”).  
 



AR: Thank you for this sugges7on. We agree and have updated the text accordingly. Now it 
reads: “… effects of silicate and calcium-based OAE treatments on calcifica7on, bulk 
phytoplankton produc7on and zooplankton respira7on, as well as overall ecosystem 
responses and atmospheric CO2 uptake poten7al.” 
 
  
Material and Methods  
  
L. 105-106: “As direct mineral addi4ons, such as lime or olivine powder, come with several 
caveats, such as triggering secondary calcium carbonate precipita4on removing added 
alkalinity….” – hm, but secondary CaCO3 precipita4on is not caused by the material itself but 
rather by high alkalinity? Hence, the selec4on of the material, including the use of alkaline 
material prepared in the lab, cannot prevent precipita4on, but rather the amount of 
alkalinity added and/or pre-equilibra4on of the air-sea gas exchange? I suggest to omit this 
argument and only keep the two other points (dissolu4on kine4cs, poten4al toxicity).  
 
AR: We agree that elevated alkalinity, and hence, high calcium carbonate satura7on states 
are the main thermodynamic drivers of secondary precipita7on. However, it has been shown 
that, given sufficient 7me, the mere presence of suitable seeding material (for instance, 
CaCO3 par7cles) will trigger precipita7on in natural seawater, if the satura7on state of the 
water is above 1. So, it’s not only the high level, but also the type and physical proper7es 
(e.g., grain size/overall surface area) of the material used that influence precipita7on 
kine7cs. Several studies support this, such as WurgaU et al., 2021, Bustos-Serrano et al., 
2009, Paul et al., 2025 (side experiment), and Moras et al., 2022. 
Therefore, we prefer to retain the current text with only minor adjustments, as it already 
captures the relevant aspects underpinning our choice to simulate minerals over using the 
corresponding mineral par7cles.  
 
  
L. 182: Not working with mesocosm experiments myself I understand the argument of the 
authors that measuring more than duplicates would have been unfeasible. Nonetheless, 
standard devia4ons cannot be computed from duplicates only. Compu4ng means is a bit 
adventurous, too, but s4ll okay in this context. I suggest to be honest in the manuscript, 
describe why you only have duplicates (feasibility of the experiment) and use the two 
measurements as separate data points (or use the mean, if needed, but not the standard 
devia4on). I’m sure that I wouldn’t be the only one stumbling across the current sentence.  
 
AR: Thank you for catching this. We see it was not properly formulated, as we actually do not 
report SD from the measurements in the manuscript. Averages and “SD” from duplicates are 
only technical checks of the method. We have updated the text accordingly.  
 
  
L. 211: “days 5 to 6” (day with “s” for consistency reasons)   
 



AR: Thank you. It has been updated 
 
  
L. 270: In the response to the reviewer, you provided the formula of Gafar et al. for CCPP. I 
suggest to add this formula to the main text. Yes, the reader could also look it up in the 
paper of Gafar et al., but this paper contains several equa4ons and it requires extra effort of 
the reader to iden4fy (guess) the relevant formula. If this is not an op4on, I suggest to at 
least give the exact reference, i.e., “equa4on 9 in Gafar et al., 2018”.  
 
AR: Thank you for the comment. We have updated the text, clarifying the equa7on we refer 
to.  
 
  
L. 284-285: Thanks for adding the sentence on the O2-based NCP es4mates. I suggest to 
emphasize that NCPDIC and NCP are two separate es4mates, and that the O2-based es4mate 
is only used to compute zooplankton respira4on (L. 533-535; if I’m not mistaken). For 
example: “In addi4on to NCPDIC, we used an es4mate of NCP that is based on O2 
measurements. The comparison between NCPDIC and NCP allows us to compute zooplankton 
respira4on. For in-depth descrip4on of ….”  
 
AR: We appreciate the sugges7on and have incorporated it to make the text even clearer.  
 
  
L. 287: Typo: “E. huxleyi” (currently wriPen with a capital H). In addi4on, shouldn’t you 
rather switch to the most recent phylogenic finding, which is the renaming of Ehux to 
Gephyrocapsa huxleyi?   
 
AR: Thank you for catching this typo. We have also added the clarifica7on on the recent 
phylogenic finding in this sec7on, but we prefer to keep referring to the more tradi7onal 
naming as it’s more easily associated.  
 
  
Results  
  
L. 309: I’m s4ll not 100% happy with your descrip4on of the DIC changes. “In contrast, DIC 
was hardly affected by the manipula4on” does not fit with the sentence a few lines below 
“AOer an ini4al drop in DIC in all mesocosms….”. I understand your point – DIC drops in all 
mesocosms independent of the treatment. But you could easily avoid this confusion by 
saying “DIC was hardly affected by the alkalinity manipula4on and dropped in the ini4al days 
of the experiments consistently across all mesocosms independent from the addi4on of 
alkaline material.”   
 
AR: Thank you for the sugges7on. We think it makes the text clearer and have implemented 
it. L.313. 



 
  
L. 327: “While CO2 ingassing (nega4ve FCO2) did not change significantly for the control 
treatments, it decreased with increasing ….“ – I suggest to rephrase, as the “decreasing” 
seems to refer to “CO2 ingassing” and not to “FCO2”. For example: “While …., more 
atmospheric CO2 is taken up with increasing ….”  
 
AR: Thank you for the sugges7on, we have updated the text. L.333. 
 
  
  
Discussion  
  
L. 379, aOer the sentence “… followed the development of the system over 4me.”: I would 
have expected a sentence here where you summarize in which parameters you do see a 
mineral dependence (NCP, zooplankton respira4on) and where the two mineral addi4ons do 
not differ (calcifica4on and gas exchange). This would avoid that the reader is searching for 
the mineral comparison in the subsec4ons of those parameters where there is no difference. 
I know that you already gave this informa4on in the result sec4on, but it is hidden there and 
not everyone is reading the results in detail.  
 
AR: Thank you for the recommenda7on. AUer careful considera7on, we have decided to add 
this sugges7on to a first paragraph and separate the following text as a subsec7on named 
“The carbonate system” and have updated all following subsec7on numbers accordingly. We 
have also decided to move Table 1 up. Lines 385-390. 
 
  
L. 381-382: “This stability in TA is most likely because omega A did not exceed 11.1 ….” – I 
would not refer too much to this one number because, as I said before and as you also 
discuss later in this sentence, it is an “ar4ficial” value. You could have secondary mineral 
precipita4on at values lower than 11.1 if the condi4ons allow for that; your stable TA 
suggests that this is not the case. Hence, I would rephrase to something like: “This stability 
in TA suggests that our system was s4ll below the omega A threshold that allows secondary 
mineral precipita4on. In the study of Marion et al. (2009) this threshold is at 11.1 under XYZ 
condi4ons.”  
 
AR: We agree the wording was not the most accurate and has been updated accordingly. 
Lines 398-402. 
 
  
L. 403-405: “AOer alkalinity addi4on, daily ingassing rates … which is in the range of natural 
air-sea flux es4mates from the region.” – Reading this alone suggests that OAE in this region 
would not lead to excess CO2 uptake but rather a CO2 flux that is in the natural range – 
which would be against the desired effect of OAE. Given your answer to the reviewer 



comments, you rather want to point out that the gas exchange is not lower than in the 
surrounding oord, proving that the mesocosms do not hinder free air-to-sea CO2 exchange. I 
would add exactly this informa4on to the sentence to avoid confusion.  
 
AR: We thank the reviewer for this comment. We agree the statement was misleading and 
have updated the text and added the statement on mesocosms as follows: “Furthermore, 
ingassing rates for the control treatments were within the range of natural air-sea flux 
es7mates from the region (Aalto et al., 2021), indica7ng that the mesocosm setup did not 
hinder gas exchange during the experiment.”. Lines 422-424. 
 
  
Tables and figures  
  
Table 1: Please describe the meaning of the star in the legend (currently it is not clear what 
the difference between the downward arrows with and without star is).  
 
AR: We have updated the figure and corresponding legend. Complementary descrip7on is 
also found in the cap7on of the figure. The direc7on of the arrow depicts direc7on of 
response with respect to increasing TA addi7ons, the arrow with a star means it is an 
op7mum curve. Lines 390-395. 
 
  
Figure S7: Legend is missing. Why do you have no sta4s4cal assessment of the op4mum 
func4ons for CALC? This could also be used to show that it is actually a unimodal func4on 
and not a satura4ng func4on (by eyes this would fit as well).  
 
AR: Thank you for poin7ng this out. We agree with the statement and have updated the 
figure accordingly by adding the R2 and RMSE.  
 
 
References:  
 
WurgaO, E., Wang, Z. A., Churchill, J. H., Dellapenna, T., Song, S., Du, J., et al.: Par4cle-
triggered reac4ons as an important mechanism of alkalinity and inorganic carbon removal in 
river plumes, Geophys. Res. Leg., 48, e2021GL093178, 
hPps://doi.org/10.1029/2021GL093178, 2021. 
 
Bustos-Serrano, H., Morse, J. W., and Millero, F. J.: The forma4on of whi4ngs on the LiPle 
Bahama Bank, Mar. Chem., 113, 1–8, hPps://doi.org/10.1016/j.marchem.2008.10.006, 
2009. 
 
Paul, A. J., Haunost, M., Goldenberg, S. U., Hartmann, J., Sánchez, N., Schneider, J., Suitner, 
N., and Riebesell, U.: Ocean alkalinity enhancement in an open-ocean ecosystem: 

https://doi.org/10.1029/2021GL093178
https://doi.org/10.1016/j.marchem.2008.10.006


Biogeochemical responses and carbon storage durability, Biogeosciences, 22, 2749–2766, 
hPps://doi.org/10.5194/bg-22-2749-2025, 2025. 
 
Moras, C. A., Bach, L. T., Cyronak, T., Joannes-Boyau, R., and Schulz, K. G.: Ocean alkalinity 
enhancement – avoiding runaway CaCO3 precipita4on during quick and hydrated lime 
dissolu4on, Biogeosciences, 19, 3537–3557, hPps://doi.org/10.5194/bg-19-3537-2022, 
2022. 
 
 
 


