                         Response to Reviewers 

Reviewer #1:
CRITICAL ISSUE
Comments: My main criticism of this work stems from the approach presented in Equation 2. I believe this approach is fundamentally flawed, and thus the data presented in Figures 3, 4, and 5 and much of the Discussion is erroneous. The authors rightly point out that including OrgAlk in CO2SYS calculations can result in an overestimation of carbonate alkalinity. OrgAlk is complicated, in that it is a heterogeneous mixture of species which titrate at various pKa values; however, the authors also point out that these pKa values tend to center on two distinct regions: the carboxylic acid group (pKa ~4.8-6.1) and the phenolic group (pKa ~7.2-8.9), with the phenolic group tending to predominate (Table S1). Thus in a TA titration to a pH around 3.0, the phenolic group goes from partially to fully protonated, while the carboxylic group goes from fully deprotonated to fully protonated. 

Lines 321-326 describe the basic approach used to quantify OrgAlk. This process involves measuring the non-carbonate alkalinity with a second HCl titration, then subtracting the borate and nutrient alkalinity contributions. I agree that this process is suitable for estimating the organic species titrated during a titration from in-situ pH. However, the titrated organic alkalinity (OrgAlk) is not equal to the total concentration of organic charge groups (T-Org); they are related by the equation:

OrgAlk = (T-Org*Korg) / (Korg + [H+])

Where are terms are in units of mol/kg. At in-situ seawater pH the carboxylic group remains deprotonated, while the phenolic group should be a mixture of protonated and deprotonated functional groups. Thus, the phenolic groups are important acid-base buffers at in-situ pH, and cannot simply be subtracted from the TA term as in Equation 2 in this manuscript. The OrgAlk concentration needs to be separated, probably into carboxylic and phenolic groups, and paired with appropriate pKa-org values. Subtracting the entire OrgAlk pool results in an underestimate of the concentrations of all acid-base buffering species interacting with protons at in-situ pH, and thus the pH bias calculations will be wrong! The critical line from the modified Matlab version of CO2SYS from Song et al. 2020 is Line 1472:

Residual = TAx - CAlk - BAlk - OH - PAlk - SiAlk - OrgAlk1 - OrgAlk2- OrgAlk3 - OrgAlk4 + Hfree + HSO4 + HF;

This line shows that titrated OrgAlk is not the same as the OrgAlk contributed from various organic functional group pools. Instead, the authors need to calculate total organic functional group concentrations (i.e. T-Org1, T-Org 2 etc), then use a modified CO2SYS to accept inputs of T-Org1/pKa1 and T-Org/pKa2, and use these inputs to account for the various OrgAlk contributions to the total OrgAlk pool, including the acid-base buffering effects of the phenolic group at in-situ pH. I’m a little puzzled why the authors did not do this, as the lead author has used this exact approach previously (Song et al. 2020). The problem with using the approach detailed in Equation 2 from the manuscript can be seen with a simple test, where the same input data are used:

	Salinity 
	33

	Temperature 
	25

	TA
	2200

	OrgAlk1 
	20

	T-Org1 
	46.5

	pKa1 
	8

	Ka1
	0.00000001



	
	TA input (umol/kg)

	T-Org input
(umol/kg)
	pKa
	DIC
(umol/kg)
	pHT out
	Omega-a out

	Standard CO2SYS 
	2200
	0
	
	2000
	7.8951
	2.3886

	Standard CO2SYS with OrgAlk subtracted (this manuscript) 
	2180
	0
	
	2000
	7.8533
	2.1826

	Song et al. 2020 version of CO2SYS

	2200
	46.5
	8
	2000
	7.7948
	1.9214
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Response: We thank the reviewer for this important comment. We agree that titrated organic alkalinity is not equivalent to the total concentration of organic acid groups. We also agree that organic acid groups with different pKa values, particularly carboxylic and phenolic groups, contribute differently to alkalinity and buffering at in situ seawater pH.

The key point is that the OrgAlk term used in our manuscript is not the total concentration of organic acid groups, T-Org. Rather, it is the titrated organic alkalinity contribution measured by multi-step titration method. For an individual organic acid group, its contribution can be written as:

OrgAlki = (T-Orgi*Korg, i) / (Korg, i + [H+])

Thus, in the modified CO2SYS formulation of Song et al. (2020), the residual is written as:

Residual = TAx - CAlk - BAlk - OH - PAlk - SiAlk - ∑OrgAlki + Hfree + HSO4- + HF;

When the residual is driven to zero, the alkalinity balance satisfies:

TAx = CAlk + BAlk + OH+ PAlk + SiAlk+ ∑OrgAlki -Hfree - HSO4- - HF

At the solved pH, the summed term ∑OrgAlk_i is the measured organic alkalinity contribution to TA. Therefore,

TAx - OrgAlkmeasured = CAlk + BAlk + OH+ PAlk + SiAlk -Hfree - HSO4- - HF

Accordingly, subtracting the measured OrgAlk contribution from TA before solving the carbonate system gives the same alkalinity balance as the modified CO2SYS residual that explicitly includes T-Org and pKa values.

We also re-evaluated the numerical example provided by the reviewer. The apparent discrepancy arises because OrgAlk, T-Org, and pKa are not independent quantities. If T-Org and pKa are prescribed, then OrgAlk must be calculated at the resulting pH. For column 3 of the reviewer’s second table, using the constants of Lueker et al. (2000), Dickson (1990), and Lee et al. (2010), and prescribing T-Org = 46.5 µmol kg-1 and pKa = 8, the modified CO2SYS calculation gives pHT = 7.84979, ΩAr = 2.16594. At this pH, the corresponding OrgAlk is 19.27 µmol kg-1, rather than 20 µmol kg-1. When this internally consistent OrgAlk value is subtracted from TA, the standard CO2SYS calculation gives pHT = 7.84978 and ΩAr = 2.16593. Thus, the two approaches produce numerically indistinguishable results when the measured OrgAlk contribution is used consistently.

	
	TA input 
(µmol/kg)

	T-Org input
(µmol/kg)
	pKa
	DIC
(µmol/kg)
	pHT out
	ΩAr out

	Standard CO2SYS 
	2200
	0
	
	2000
	7.88991
	2.36210

	Standard CO2SYS with OrgAlk subtracted (this manuscript) 
	2180.73
	0
	
	2000
	7.84978
	2.16593

	Song et al. 2020 version of CO2SYS
	2200
	46.5
	8
	2000
	7.84979
	2.16594



This consistency test confirms that the difference does not arise from an error in our approach, but from treating OrgAlk and T-Org as independent prescribed quantities. In our dataset, full titration curves were not available for all samples, therefore, the concentrations of individual organic acid groups and their corresponding pKa values could not be robustly constrained. For this reason, we did not apply the approach of Song et al. (2020). Instead, we used the measured OrgAlk contribution as an empirical correction to TA.

We have revised the Methods section to clarify that the OrgAlk term removed from TA represents the organic alkalinity contribution determined by titration, rather than T-Org. We have also added a short text clarifying its consistency with the modified CO2SYS program of Song et al. (2020). Please refer to Lines 466–477 in the revised manuscript.

OTHER MAJOR COMMENTS

-The authors use imprecise language to differentiate between data (pH, Ωa) calculated with or without accounting for the effects of OrgAlk. The terms used in the manuscript are “excluding OrgAlk”,“incorporating OrgAlk”, “omit the contribution of OrgAlk”, “with/without OrgAlk”, “omission of OrgAlk”, etc. However, Equation 2 shows OrgAlk being explicitly excluded (by subtracting OrgAlk concentrations). I recommend that the authors use different terms to clearly describe the different calculation types. This is a challenging issue. Perhaps something like“results reveal that not accounting for the presence of OrgAlk leads to biases…”and “compared to calculations which account for OrgAlk.” Speciﬁcally, the term “exclude”is used in contradictory ways in the manuscript, since it can indicate that OrgAlk was included in the TA term, or it can indicate that it was subtracted. An example of this issue can be seen in the caption for Figure 5: does“with and without OrgAlk”mean that a)With=organic alkalinity remains in the TA term or b) With=OrgAlk accounted for (i.e. subtracted)?
Response: We thank the reviewer for this comment and suggestion. We have revised the terms used in the manuscript to describe the different calculation types related to OrgAlk. Specifically, we now use “calculations that account for OrgAlk” and “calculations that do not account for OrgAlk” to indicate pH and ΩAr calculated with and without consideration of the effects of OrgAlk, respectively. We also use “OrgAlk-induced biases” to indicate the differences between carbonate system calculations that do not account for OrgAlk and those that account for OrgAlk. These revisions ensure that the terminology is used consistently throughout the manuscript.

-Using CO2SYS to estimate pHT and Omega-a introduces a number of uncertainties (i.e. in estimates of pK1, pK2, etc). These uncertainties can be propagates through various version of CO2SYS. An estimated uncertainty of calculated pH and Omega-a needs to be included.
Response: Uncertainties associated with the calculated pH and ΩAr have been incorporated into Fig. 3, accordingly.

MINOR COMMENTS

-L35 consider using ‘climate change’instead of ‘global warming’
Response: Modified accordingly. Please refer to L. 51 on page 3 in the revised manuscript. 

-L37-39: OA also has effects on non-calcifying species which should be mentioned
Response: Modified accordingly. Please refer to L. 54-57 on page 3 in the revised manuscript. 

-L52: consider modifying to“such as pH and the aragonite…”
Response: Modified accordingly. Please refer to L. 69 on page 3 in the revised manuscript. 

-L64: change‘was’to‘is’
Response: Modified accordingly. Please refer to L. 81 on page 4 in the revised manuscript. 

-L68 (and in the Discussion): works by Kerr et al. and Hunt et al. should probably be cited as well:

Kerr, D. E., A. Grey, and B. P. Kelleher. 2023. Organic alkalinity dynamics in Irish coastal waters: Case study Rogerstown Estuary. Marine Chemistry 104272. doi:10.1016/j.marchem.2023.104272 

Kerr, D. E., C. Turner, A. Grey, J. Keogh, P. J. Brown, and B. P. Kelleher. 2023. OrgAlkCalc: Estimation of organic alkalinity quantities and acid-base properties with proof of concept in Dublin Bay. Marine Chemistry 251: 104234. doi:10.1016/j.marchem.2023.104234

Hunt, C. W., J. E. Salisbury, X. Liu, and R. H. Byrne. 2025. Organic alkalinity distributions, characteristics, and application to carbonate system calculations in estuarine and coastal systems. Limnology and Oceanography 70: 319–333. doi:10.1002/lno.12761
Response: Modified accordingly. Please refer to L. 84 on page 4 and L. 395 on page 20 in the revised manuscript. 

-L88: need to discuss what OrgAlk composition means
Response: OrgAlk composition refers to the composition of organic acid groups that contribute to OrgAlk. We have revised the text to clarify this point. Please refer to L. 106-107 on page 5 in the revised manuscript.

-L102: change‘decreasing’to‘decreased’
Response: Modified accordingly. Please refer to Line 123 on page 6 in the revised manuscript. 

-L107: what does a polynomial relationship between OrgAlk:TA and salinity indicate? Is it expected?
Response: The polynomial relationship between OrgAlk:TA and salinity indicates that the proportion of OrgAlk in TA varies non-linearly with salinity. This is not unexpected, because OrgAlk and TA are controlled by different sources and processes. TA is mainly influenced by carbonate alkalinity and generallly show a conservative mixing behavior, whereas OrgAlk may be affected by terrestrial organic matter input, biological processing, and pH-dependent dissociation. Therefore, a linear relationship would only be expected if OrgAlk and TA changed proportionally during mixing, which is unlikely in coastal and fjord environments. 

-Figure 3 Caption:

-L143: what does a, b, pHT indicate?
Response: Panels a and b show the biases in pHT (∆pHT) and CO32- (∆CO32-) as a function of salinity, respectively. pHT means pH on the total scale. The meanings of panels a and b, as well as the definition of pHT, have been clarified in the caption of Fig. 3.

-L146-148: does a positive delta-pH mean higher estimated pH when OrgAlk is accounted for in calculations, or vice versa?
Response: A positive ΔpHT indicates that the pHT calculated without accounting for OrgAlk is higher than that calculated after accounting for OrgAlk. We have clarified this in the caption of Fig. 3. 
 
-L320: as compared to CRM Batch XX.
Response: Information on the CRM batch has been added to the revised manuscript. Please refer to L. 439 on page 22. 

-L327: what about the alkalinity contribution from [OH-]?
Response: We agree that the alkalinity contribution from [OH-] should be included. We have therefore corrected the non-carbonate alkalinity for the net hydroxide - hydrogen ion contribution. The OrgAlk values have been recalculated accordingly, and the relevant text has been revised. Please refer to Lines 445–447 on page 23 in the revised manuscript.

-Table S1: the ratios of OrgA1/OrgA2 are not very useful without the concentrations of OrgA1 and OrgA2.
Response: The concentrations of OrgA1 and OrgA2 have been added into Table S1, accordingly. 

Reviewer #2
Major comments:

1. The observational data strictly originates from the Atlantic sector of the Arctic (Svalbard 
fjords and the Barents Sea Opening). However, the authors apply the derived polynomial OrgAlk-Salinity relationship to the entire Arctic Ocean margin (e.g., East Siberian Sea, Laptev Sea) to generate decadal bias maps. The freshwater endmembers in the Eurasian and Amerasian basins differ drastically. For instance, the dissolved organic carbon (DOC) profiles of the major Siberian rivers (e.g., Lena, Yenisei) are distinct from the glacial meltwater or local runoff in Svalbard. Furthermore, the Pacific sector (Chukchi and Beaufort Seas) is heavily influenced by Pacific-origin water inflows, which carry a completely different biogeochemical and anthropogenic carbon signature. Extrapolating a single empirical relationship across these diverse regimes without regional validation undermines the reliability of the pan-Arctic bias estimates.
Response: We thank the reviewer for this important comment. We agree that the freshwater endmembers and biogeochemical regimes of Arctic marginal seas differ substantially. In particular, the dissolved organic matter characteristics of Siberian river runoff differ fundamentally from those of Svalbard glacial meltwater and local runoff.

Our original intention was to provide a first-order assessment of the potential influence of OrgAlk on ocean acidification estimates in Arctic Ocean margins, and to highlight the importance of accounting for OrgAlk in such calculations. We agree, however, that extrapolating a single empirical OrgAlk-salinity relationship across the entire Arctic Ocean margin is not sufficiently justified without regional validation.

In response to this comment, we have removed the pan-Arctic extrapolation and the associated figures and text from the revised manuscript. We have narrowed the spatial scope of the analysis and conclusions to our sampling area. The figures and text have been revised to assess OrgAlk-induced biases in ocean acidification estimates for the current decade, and the potential sensitivity of projected pHT and ΩAr to the inclusion of OrgAlk under SSP1-2.6 and SSP5-8.5 in the Barents Sea Opening region.

Because current Earth system model projections do not adequately represent the carbonate chemistry and acidification trends of fjord environments, we used idealized perturbation experiments to compare how the OrgAlk effect may respond to future climate change-induced carbonate system changes in freshwater-influenced fjords and offshore marginal seas. The results indicate that the response of the OrgAlk effect differs between fjord and offshore marginal sea settings, likely resulting from the difference in water buffering capacity.

These revisions substantially narrow the scope of our conclusions and remove the unsupported extrapolation of a single empirical OrgAk-salinity relationship across the Arctic Ocean margin. Nevertheless, we believe that the revised results still highlight the potential for OrgAlk to bias ocean acidification estimates in Arctic marginal seas and underscore the need to evaluate and incorporate OrgAlk contributions where regionally validated. Please refer to Lines 146 – 376 in the revised manuscript.


2. In the Arctic Ocean, low salinity is not solely driven by riverine discharge or coastal permafrost thaw; sea-ice meltwater is a massive contributor, particularly in the western Arctic and along transport pathways like the Fram Strait. Sea-ice melt dilutesTAbut likely possesses a very different OrgAlk yield compared to terrestrial runoff. The current model does not seem to isolate sea-ice melt from meteoric water when applying the salinity-based OrgAlk parameterization. If the low-salinity endmember in a specific region is primarily ice-melt rather than river runoff, the proposed model will likely severely overestimate the OrgAlk concentration and the corresponding OA bias.

Response: We thank the reviewer for this constructive comment. A recent study of Rush et al. (2026, Scicentific Report) have reported OrgAlk concentrations in the Arctic open ocean influenced by sea ice. Interestingly, they observed high OrgAlk concentrations in low salinity under-ice water, which could be 18.4 mmol kg-1 at salinity 29. Applying the observed relationship between OrgAlk/TA and salinity to the reported samples of under ice water, brine, and open ocean waters influenced by sea ice yielded an estimated mean OrgAlk concentration of 9.2 ± 7.9 mmol kg-1, which is comparable to the directly measured mean concentration of 10.5 ± 5.9 mmol kg-1. This suggests that, at least in regions covered influenced by sea ice, our approach is unlikely to substantially overestimate OrgAlk concentrations or the corresponding bias in ocean acidification estimates. We have clarified this point in the revised manuscript. Please refer to L.324-331 on page 17 in the revised manuscript.	Comment by Jerry Tjiputra: ... comparable to our(?) directly measured mean concentration of .... in the marginal regions. 	Comment by Jerry Tjiputra: provides a reasonable approximation of 

3. The future projections rely on the assumption that the observed relationship between the OrgAlk:TA ratio and salinity remains temporally stable under SSP1-2.6 and SSP5-8.5 scenarios. However, warming will not linearly scale existing runoff. Permafrost degradation is expected to accelerate, releasing older, highly modified carbon pools that may alter the proportion of humic/fulvic acids (and thus the OrgAlk yield). The authors must clearly acknowledge that the changing quality of terrestrial carbon fluxes in a warming climate introduces deep uncertainty into these decadal projections.
Response: We agree that our future projections assumeassumption that the present-day OrgAlk:TA and salinity relationship between OrgAlk:TA and salinity remains applicable under future climate change scenarios introduces uncertainty. Under continued warming, accelerated permafrost thaw may alter the age and composition of terrestrial carbon exported to the coastal ocean. This may change the relative abundance of humic substances and, consequently, the OrgAlk concentration associated with freshwater inputs. As a result, the relationship between OrgAlk/TA and salinity may not remain temporally stable under SSP1-2.6 or SSP5-8.5 conditions.

We have now acknowledged this limitation in the revised manuscript. We have clarified that our projections should be interpreted as first-order sensitivity estimates rather than robust quantitative forecasts, and that changes in terrestrial carbon quality represent an important source of uncertainty. Please refer to Line 384-387 on page 20 in the revised manuscript.	Comment by Jerry Tjiputra: if i understand the reviewer, when considering accelerated permafrost melting, we could expect stronger OrgAlk. If this is correct, can we say that ".... Future climate change is expected to accelerate permafrost degradation, which releases higher concentration of OrgAlk.  Since our future projections do not consider this effect, the presented changes can be considered as conservative estimates. 


4. To isolate the effect of [CO32−] bias, the authors only report the relative bias (ΔΩAr%) to avoid uncertainties associated with riverine Ca2+. However, calculating a relative percentage still requires a baseline absolute value of ΩAr, which intrinsically depends on an assumed Ca2+ concentration. The manuscript must explicitly detail how baseline Ca2+ was parameterized in the modified CO2SYS script across the salinity gradient. If a simple linear relationship with salinity was assumed, the resulting ΔΩAr% could be heavily skewed, especially in regions influenced by sea-ice processes. Unlike conservative seawater mixing, sea-ice formation and melting significantly alter the Ca2+: Salinity ratio through the concentration of brines and the potential precipitation/dissolution of calcium carbonate minerals (e.g., ikaite) within the ice matrix. Neglecting these non-conservative marine processes, alongside the dominance of riverine Ca2+ in near-zero salinity waters, may lead to a systematic bias in the baseline ΩAr and thus the calculated relative error.
Response: We agree that absolute ΩAr depends on the parameterization of [Ca2+], and that [Ca2+] may deviate from simple conservative mixing in low salinity and sea ice influenced regions. However, our analysis focuses on the relative bias in ΩAr, and this relative bias does not depend on the absolute parameterization of [Ca2+], provided that the same [Ca2+] and Ksp are used in the paired calculations with and without OrgAlk. We use ΩAr,org to denote the value calculated when OrgAlk is accounted for, and ΩAr,norg to denote the value calculated when OrgAlk is not accounted for. Then,

  




and the relative bias is 


Substituting the expressions above gives




Thus, [Ca2+] and Ksp cancel algebraically. In other words, the relative bias reported here is determined entirely by the difference in [CO32-] calculated with and without accounting for OrgAlk, not by the absolute value of [Ca2+].

To avoid confusion, we have revised the manuscript to clarify that the reported ΩAr% is mathematically equivalent to the relative change in [CO32-] induced by OrgAlk, rather than a quantity requiring an independent baseline value of ΩAr. Please see Lines 157-161 on page 8 in the revised manuscript.

Minor comments:

Figure 1: I suggest including a pan-Arctic inset or overview map that explicitly labels major regional circulation patterns and riverine inputs. This would provide much-needed geographic context, allowing readers to immediately situate the study sites within the broader Northeastern Arctic Ocean and understand the regional hydrographic influences.
Response: Since we have narrowed our discussion into the regions adjacent to our study site, we have added regional circulation patterns and riverine inputs around our study area, accordingly. Please refer to Fig. 1. 

Line 26: Consider adding spaces around the plus-minus signs for better readability.
Response: This sentence has been deleted. 

Line 131: introduce introduces.
Response: Modified accordingly. Please refer to Line 156 on page 8 in the revised manuscript. 

Line 513: The phrasing in the acknowledgements is slightly awkward. Consider changing "helping collecting samples" to "assistance in collecting samples".
Response: Modified accordingly. Please refer to Line 680 on page 33 in the revised manuscript.  


Reviewer #3
Comment: REVIEW of “Biases in Ocean Acidification Estimates: The Overlooked Contribution of Organic Alkalinity in Arctic Ocean Margins” by Song and coauthors Organic alkalinity is perhaps one of the few remaining uncertainties in ocean carbonate chemistry. Since the seminal work of Wei Jun Cai (1998, GCA), the number of publications addressing this issue has steadily increased, with particularly rapid growth after 2015. Many of them have reported that organic alkalinity can be substantial in a wide range of estuarine environments, with concentrations ranging from a few tenths of µM to several hundred µM. Interestingly, these studies often show that organic alkalinity does not correlate strongly with DOC. Based on both the literature and my own work, organic alkalinity appears to be ubiquitous in coastal and estuarine systems and may also be widespread in the open ocean (e.g., Lee et al., GCA, 2024).

Given this background, the presence of organic alkalinity in Arctic margin environments is not entirely surprising. The main limitation of the present manuscript is the very limited observational basis. Organic alkalinity was measured only in the Svalbard fjords. While these measurements are certainly valuable, they cannot be readily extrapolated to other Arctic regions, particularly river-influenced coastal systems surrounding the Arctic Ocean.

To support broader conclusions, additional measurements from other Arctic riverine and coastal environments would be necessary. Another study that should be acknowledged in any revision—if permitted by the journal—is recent work examining organic alkalinity in sea-ice brines. I reviewed this manuscript, which is reportedly in press in Scientific Reports, and found it both interesting and potentially important. However, its results suggest that the magnitude of the impact may be smaller than previously anticipated.

Overall, while the observations presented in this manuscript are valuable, a broader observational framework and consideration of recent related studies would strengthen the interpretation and significance of the findings.
Response: We thank the reviewer for this important and constructive comment. We agree that OrgAlk is increasingly recognized as a relevant component of carbonate chemistry in coastal, estuarine, and potentially open-ocean environments. We also agree that additional future measurements from other Arcitic riverine and coastal environments could is desirable to confirm the robustnessimprove the validation of our conclusion, but they are not available for the present study.

In response to this comment, we have removed the pan-Arctic extrapolation, and the associated figures and text from the revised manuscript. We have narrowed our analysis and conclusions to the environments sampled in this study. We have revised the relevant figures and text to assess OrgAlk-induced biases in present-day and future ocean acidification estimates for the Barents Sea Opening region, where some of our sampling sites were located. Moreover, since current Earth system model projections do not adequately represent the carbonate chemistry and acidification trends of fjord environments, we added idealized perturbation experiments to compare how the OrgAlk effect may respond to future climate change-induced carbonate system changes under low-pH, freshwater-influenced fjord waters and more offshore marginal sea waters. The results indicate that the response of the OrgAlk effect differs between fjord and offshore marginal sea environments, likely resulting from the difference in water buffering capacity. Please refer to Lines 146 – 376 in the revised manuscript.

We also appreciate the reviewer’s suggestion to consider recent work on OrgAlk in Arctic sea-ice brines, which . We have been incorporated it into the revised discussion and . We have now compared with our observations with that study. When we apply the OrgAlk/TA–salinity relationship derived from our dataset to the under-ice meltwater conditions reported there, the resulting mean OrgAlk concentration is similar to the measured mean OrgAlk concentration in that study. Although this comparison does not constitute independent regional validation, it suggests that our approach is unlikely to strongly overestimate OrgAlk concentrations, or the associated biases in ocean acidification estimates in sea ice influenced environments. Please refer to Lines 324–331 on page 17 in the revised manuscript.	Comment by Jerry Tjiputra: see also my suggested rewording above.
 
Overall, the revised manuscript now provides a more constrained interpretation of our dataset, as well as includes extended discussions on the uncertainties raised by the reviewers. We believe that the revised results still highlight the potential for OrgAlk to bias ocean acidification estimates in Arctic marginal seas and underscore the need to evaluate and incorporate OrgAlk contributions where regionally validateobservational data are available.


